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“Diabetes is a remarkable affliction, not very 
frequent among men… for the patients never stop 
making water, but the flow is incessant, as if from the 
opening of aqueducts… The patient is short-lived, if 
the constitution of the disease be completely 
established; for the melting is rapid, the death speedy. 
Moreover, life is disgusting and painful; thirst, 
unquenchable; excessive drinking, which, however, is 
dispro- portionate to the large quantity of urine, for 
more urine is passed; and one cannot stop them either 
from drinking or making water. Or if for a time they 
abstain from drinking, their mouth becomes parched 
and their body dry; the viscera seems as if scorched 
up; they are affected with nausea, restlessness, and a 
burning thirst; and at no distant term they expire. 
They thirst, as if scorched up with fire ..., and the 
emaciation is dreadful; nor does any great portion of 
the drink get into the system, and many parts of the 

1flesh pass out along with the urine”

Aretaeus of Cappadoccia 130 BC

lthough recognised for millennia, it is likely Athat the cachectic, polyuric and wasting form 
of diabetes described by ancient physicians 

was type 1 diabetes, in extremis. In the modern times, 
the overwhelming majority of diabetes is type 2 
diabetes, with global numbers in hundreds of 
millions. Pakistan, with a diabetic population of 33 
million, is now ranked third among the countries with 
the highest number of patients with diabetes in the 

2
world.

Formal accounts of type 2 diabetes are hard to find in 
historical texts, probably because for most part of 
history, this form of diabetes, with its gradual onset 
and measured pace, wasn't considered a disease. The 
term “diabete gras” or fatty diabetes, was coined by 

3Lancereaux,   a French pathologist, in 1880, but this 
did not become a clinically recognised entity until the 
first half of the 20th century. One of the earliest 

clinical accounts of what we today know as type 2 
diabetes can be credited to Elliot Joslin, in his 1916 
monograph “The Treatment Of Diabetes Mellitus 
With Observations Upon The Disease Based Upon 
Thirteen Hundred Cases” which he described the diet 
and lifestyle changes which are even today the core 

4
principles of management.    Even then, the diagnosis 
of diabetes was very different from today, and indeed 
a large number of people who are diagnosed with 
diabetes today would be considered normoglycaemic 
by the standards of mid-20th century. Diabetes, for 
the vast majority of physicians, was only about raised 
blood glucose, which left untreated, led to 
complications in kidneys, eyes and nerves. The 
primary treatment target was glycaemic control, and 
the main drugs in the diabetes armoury were insulin, 
and insulin secretagogues like sulfonylureas. The role 
of insulin resistance in the pathogenesis of type 2 
diabetes gained recognition in the latter half of the 

5
20th century,  leading to the development of drugs 
which targeted insulin resistance. This led to the 
development of metformin in the 70's, and the 
thiozolidinediones in the late 90's, drugs which 
addressed the core problem of insulin resistance, 
rather than merely treating the symptom, vis 
hyperglycaemia. Around the turn of the century, came 
the appreciation that type 2 diabetes is not a disease 
which occurs in isolation, but usually overlaps with 
central obesity, hypertension and coronary heart 
disease. This led to the concept of the “syndrome X”, 
later renamed the metabolic syndrome, a co-existence 
of cardiovascular risk factors including central 
obesity, hypertension, dyslipidaemia and hypergly- 

6caemia.  Diabetes was now a disease of the 
cardiologist as much as that of an endocrinologist. 
More and more previously distinct conditions are 
now coming within the ambit of diabetes, making it 
truly a cross-disciplinary disease. A striking example 
is our new understanding of the link between type 2 
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diabetes, non-alcoholic fatty liver disease (NAFLD) 
and polycystic ovary syndrome (PCOS), which were 
previously the sovereign domain of endocrinologists, 
hepatologists and gynaecologists separately. It is now 
recognised that the single theme which underpins all 
three is insulin resistance, and the manifestation of 
either multiple cysts in the ovaries or hepatic 
steatosis, is but a consequence of this underlying 
pathology. This has led to the American Diabetes 
Association recent recommendation for screening for 

7hepatic fibrosis in all patients with type 2 diabetes . 
Indeed, it is increasingly being recognised that the 
nomenclature of these conditions needs to be revised 
to reflect the critical role of diabetes and obesity in 
their pathogenesis. Nonalcoholic fatty liver disease 
has now been renamed metabolic dysfunction-

8associated steatotic liver disease (MASLD),  and it is 
proposed that PCOS should be renamed to 

9,10multisystem reproductive metabolic syndrome.

This paradigm shift in how we approach these 
diseases is also reflected in the current treatment 
strategies, with antidiabetic medicines standing 
shoulder to shoulder with the conventional system 
focused therapies. Furthermore, this has also led to an 
emphasis on developing diabetes drugs with 
advantages beyond mere glucose lowering. 
Medicines like sulfonylureas, meglitinides, and to 
some extent, dipeptidyl peptidase inhibitors, which 
have primarily glycaemic roles, are now being 
increasingly replaced with SGLT2 inhibitors and 
GLP1 agonists, which have shown to be potent agents 
with benefits which encompass not only diabetes but 
also chronic kidney disease, NAFLD and heart 
failure. 

It is certain that the face of diabetes will keep on 
evolving, but one thing is becoming clear: diabetes is 
not just raised sugar in the blood. Our new 
understanding pictures diabetes as a continuum, with 
a considerable part of its journey undertaken before 
overt hyperglycaemia. A new nomenclature has been 
proposed for type 2 diabetes: dysglycaemia based 
chronic disease, or DBCD, with four stages. In this 
classification, Stage 1 is only marked by insulin 
resistance, manifesting as clinical stigmata including 
central obesity and acanthosis nigricans, and 
measurable by tests such as hyperinsulinaemic  
euglycaemic clamp or HOMA-IR. Stage 2 refers to 
non-diabetic range hyperglycaemia, presently known 

as prediabetes. Stage 3 marks what we currently call 
diabetes, with diabetic range values of fasting and 
post glucose hyperglycaemia. Stage 4 is the stage of 

11
vascular complications of diabetes.   

In conclusion, our growing understanding of diabetes 
as a multifarious condition with labyrinthine 
interactions with other metabolic disorders has 
completely transformed our management strategies. 
Two thousand years after Aretaeus first described 
diabetes in such graphic detail, we can truly say that 
diabetes is not merely a state of hyperglycaemia with 
osmotic symptoms. It is a more fundamental 
derangement in the body's milieu, with insulin 
resistance at its core, and like a hydra, it has many 
faces, and many tentacles which reach into every 
organ system in the body. The only way one can 
manage such a multifaceted condition is by adopting 
a multidisciplinary approach to target all its protean 
manifestations.
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Introduction

Caffeine, chemically known as 1,3,7-trimethylxan-
thine, is the most consumed psychoactive sub-

stance in the world. Mostly, it is obtained from cocao 
plant. Human body degrades caffeine into metabolites 
by specific hepatic enzyme system labelled as “Cyp 
P450”. It has a half-life of about 2-10 hours in adult.  
The approximate global daily consumption of caffeine 
is 76mg. Caffeine containing products like tea, coffee, 
energy drinks as well as chocolates are consumed vari-

1
ably at national as well as global levels.  Data suggests 

that doctors and medical students have to exert extra 
effort beyond their mental threshold and physical health 
to cope with exams stress as well as excel in their career. 
Doctors and surgeons usually use caffeine to reduce 
fatigue, enhance alertness, improved performance and 

2
long-term memory.  But prolonged use of highly caffei-
nated products leads to addiction and intoxication.  
Multiple clinical and experimental observations advo-
cate adverse effects of caffeine consumption behavior 
on sleep pattern like marked reduction of duration of 
sleeping period, increase frequency of awakening during 

3sleep period.  So, it is the need of time to study the rela-
tion between sleeping behavior and caffeine consump-
tion in humans. Also estimate the safety window for 
caffeine consumption. A peaceful sleep is a blessing 
of God and is necessary for maintaining health at optimal 
condition. An adult human must take a sleep for not 

4less than seven hours on daily basis.
In addition to the recommended sleep period the quality 
of sleep should also be considered. Quality of sleep is 
measured by “parameters like latency to sleep initiation, 
sleep maintenance and feeling fresh and relaxed upon 

5
awakening”.  Caffeine is found stimulatory in nature 

Effect of Caffeine Consumption on Sleep Quality of Health Professionals of Multan
1 2 3 4 5Bushra Shaheen,  Noaman Ishaq,  Nausheen Ata,  Hafiz Muhammad Imran Aziz,  Sadia Javaid,  

6
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when its action is observed on neuronal tissue like central 
nervous system. Caffeine effect is associated with its 
interaction with adenosine receptor. Caffeine blocks 

6the binding site on A2A adenosine receptor A2A.  There 
are many neurotransmitters that play key role in sleep, 
like melatonin, orexin and dopamine. Melatonin is a 
sleep inducer released by pineal gland under darkness or 
at night by retina while orexin is a peptide that remains 
at high levels at day times. Drug developers play with 
these physiological agents by enhancing or antagonizing 
their effects to produce a new drug like ramelteon and 
suvorexant. Neurotransmitter like dopamine production 
and release pattern are influenced by adenosine. Rise 
in dopamine levels (in corpus striatum) are associated 
with awakening and alertness of brain and vice versa for 
sleep. Caffeine increases dopamine receptors availability 

7in the striatum.  Adenosine acts as an autonomous regu-
lator of circadian clockwork by suppressing retino-hypo-
thalamic tract activity in suprachiasmatic nucleus. Sup-
rachiasmatic nucleus is a primary circadian pacemaker 
which is responsible for fluctuating sleep depth. Caffeine 
is an antagonist at binding site of adenosine, it produces 

8,9 
a hype in neuronal cells of suprachiasmatic nucleus.
People consume caffeine is the form of black tea and 
coffee. Person consumes caffeine in between 195 to 
390 mg per day remains mentally alert and free from 
sleep deprived symptoms. However, when levels of 
caffeine cross the threshold of 400 mg it produces palpi-
tations, tachycardia and also change the sleeping beha-

10vior.  Quality of sleep is drastically decline after excessive 
quantity of caffeine is consumed in one shot specially 

11,12when going to bed.  On the other no such worse impact 
on sleep quality has been observed in habitual heavy 
caffeine consumers specially during day time. 
This study is designed to evaluate the relation between 
quality of sleep and caffeine consumed by personals 
of health department. 

Material and Methods
This comparative transverse study was conducted in 
pharmacology department of Bakhtawar Amin medical 
and Dental college. Approval certificate was taken from 
ethical review committee of Bakhtawar amin medical 
and dental college (letter no.1476-23/E.C/BAMD&C). 
Study duration was 04 month (Aug-Dec 2023). Sample 
size was determined by evaluating research work on 

13,14caffeine consumption in different regions.  A total 
300 health professional that are working in multan city, 
between age group of 25-55 years and had a BMI of 
18.5-24.9, were part of this study. Health professional 

with nicotine addiction or any psychiatric ailments were 
not part of this study. They were randomly divided in 
three group (n=100 in each group). Group I was inclu-
ded person with low caffeine intake (60 ± 30 mg/kg) 
mg/day while group II and group III were classified as 
moderate (145± 25 mg/kg) and high caffeine (350 ± 
140 mg/day) intake groups. consumption had been esti-
mated by average daily consumption of tea, coffee, 
carbonated drinks and chocolates by using Caffeine 

15
consumption questionnaire.  sleep quality of partici-
pants were evaluated by using Pittsburgh sleep quality 
index (PSQI), a standard questionnaire to evaluate sleep 

16,17quantity and quality.  Data was evaluated using IBM 
SPSS version 23. PSQI was quantitative parameter 
that was analyzed through chi square test followed by 
post hoc tuckey test. The differences between two anno-
tations were considered statistically noteworthy if the 
p value was identical or less than 0.05 (p≤0.05). 

Results
Mean Age of group I, II and III was 35±0.25, 37±0.50 
and 37±0.33 respectively. BMI of  group I was 22.94 
while BMI of group II and III  was 22.56 and 23.70. 
when Pittsburgh sleep quality index was evaluated, mean 
of sum of low caffeinated was lowest with a value of 
10±3.184. This value was quite low than 27±3.373, a 
value of mean of moderate caffeinated group. Group 
III, highly caffeinated group mean score was as highest 
as 37.93±3.383. Graphical representation of  mean of 
all three groups is as displayed in diagram 01. Intergroup 
comparison of sleep quality index depicted p value of 
< 0.01 all the time that found a gross difference of sleep 
quality with increasing caffeine intake and this indicates 
that with the increase in the consumption of caffeine, 
PSQI scores also increase.

Figure 1: Graphical representation of mean 
Pittsburgh sleep quality index score
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Discussion 

Statistics of this study revealed striking high intake of 
caffeine i.e. above ninety percent, among the health 
professionals of different disciplines of various hospitals 
and medical colleges of Multan. It also supports the sta-
tistics of regular consumption of caffeine among medical 
professionals. This observation is in accordance with 

18
a study performed in different institute.  Another explo-
ration work based on survey conducted. showed intake 
of caffeine among participants were more than ninety 

19 one percent. 

PSQI scoring system was introduced to in this study 
and tried to discover the relation between PSQI scores 
and quantity of caffeine intake. Participants with high 
caffeine intake showed high PSQI score in comparison 
to participants with moderate to low caffeine intake. 
PSQI score for participants with moderate caffeine intake 
were much high in comparison to low caffeine intake 
participants. Similar observations were claimed by mul-

20, 21
tiple teams of researchers in 2022.  In present study, 
rise in quantity of caffeine intake relates with surge in 
value of PSQI score. It also narrated intake of caffeine 
adverse the quality of sleep pattern among participants 
like latency to sleep and awaked midnight from a sleep. 
Even animal model designed to observe the relation 
between quantity of caffeine consumed and sleep quality 

22showed similar relation in results.  Similar observations 
were shared in multiple surveys and studies conducted 

23in different institutes.  Multiple mechanisms at mole-
cular level are associated with caffeine that alters sleep 
patterns among participants. Caffeine pharmacologically 
antagonizes the adenosine leads to rise in activity of 
dopamine in striatum. Caffeine also possesses inhibitory 
effect on retino-hypothalamic tract that is associated 

24, 25  
with excitatory effect on suprachiasmatic nucleus.

Above discussion shows a direct proportional relation 
between quantity of caffeine consumption and quality 
of sleep in participants.  A multi-center study in future 
would provide a much better and bigger picture.

Conclusion

Sleep quality of health professional has direct influence 
of amount of caffeine they consume. Health professional 
that no or little caffeine user had better sleep as compared 
to professionals with moderate and severe caffeine con-
sumption. Likewise Moderate caffeine intake professio-
nals had better sleep quality as compared to one who 
had daily high caffeine intake routines.

Conflict of Interest:  None

Funding source :  None

References

1. Merighi S, Travagli A, Nigro M, Pasquini S, Cappello 

M, Contri C, Varani K, Vincenzi F, Borea PA, Gessi S. 

Caffeine for Prevention of Alzheimer’s Disease: Is the 

A2A Adenosine Receptor Its Target? Biomolecules. 

2023; 13(6):967. https://doi.org/10.3390/

2. Prevalence and side effects of caffeine consumption 

amongst medical students. Kabir bansal and Anika 

chhabra. September 2020. DOI: 10.36106/gjra/ 1704669

3. Weibel, J., Lin, YS., Landolt, HP. et al. The impact of 

daily caffeine intake on nighttime sleep in young adult 

men. Sci Rep 11, 4668 (2021). https://doi.org/ 10.1038/ 

s41598-021-84088-x

4. Ramar K, Malhotra RK, Carden KA, et al. Sleep is essen-

tial to health: an American Academy of Sleep Medicine 

position statement. J Clin Sleep Med. 2021;17(10): 

2115–2119.

5. Paudel K, Adhikari TB, Khanal P, Bhatta R, Paudel R, 

Bhusal S, et al. (2022) Sleep quality and its correlates 

among undergraduate medical students in Nepal: A 

cross-sectional study. PLOS Glob Public Health 2(2): 

e0000012. https://doi.org/ 10.1371/journal.pgph. 00 

00012

6. Nasir G, Ahmad J, Aziz A, Hussain H, Zafar R, Iqbal 

A. Effect of caffeine consumption on sleep quality of 

undergraduate medical students of Multan. J Fatima 

Jinnah Med Univ. 2022 ;16(3):102-6. DOI:https:// doi. 

org/ 10.37018/ZLAX7580

7. Dong H, Wang J, Yang YF, Shen Y, Qu WM, Huang ZL. 

Dorsal Striatum Dopamine Levels Fluctuate Across 

the Sleep-Wake Cycle and Respond to Salient Stimuli 

in Mice. Front Neurosci. 2019 Mar 19;13:242. doi: 10. 

3389/fnins.2019.00242. PMID: 30949023; PMCID: 

PMC6436203.

Esculapio - Volume 20, Issue 02 2024 - www.esculapio.pk - 154

Table 1:  Intergroup comparison

Groups in comparison P value

I and II < 0.01

I and III < 0.01

II and III < 0.01



8. Jagannath A, Varga N, Dallmann R, Rando G, Gosselin 
P, Ebrahimjee F, Taylor L, Mosneagu D, Stefaniak J, 
Walsh S, Palumaa T, Di Pretoro S, Sanghani H, Wakaf 
Z, Churchill GC, Galione A, Peirson SN, Boison D, 
Brown SA, Foster RG, Vasudevan SR. Adenosine inte-
grates light and sleep signalling for the regulation of 
circadian timing in mice. Nat Commun. 2021 Apr 9; 
12(1): 2113. doi: 10.1038/s41467-021-22179-z. PMID:  
33837202; PMCID: PMC8035342. 

9. Reichert CF, Deboer T, Landolt HP. Adenosine, caffeine, 
and sleep wake regulation: state of the science and pers-
pectives. Journal of Sleep Research. 2022 May 16. 
https://doi.org/10.1111/jsr.13597

10. Morde A, Sudhakar K, Rambabu M, Shankar A, Rai D, 
Pawar K, Acharya M, Bakan M, Nalawade P, Nayak-
wadi R, Padigaru M. Pharmacokinetic profile of a novel 
sustained-release caffeine with extended benefits on 
alertness and mood: a randomized, double-blind, single-
dose, active-controlled, crossover study. Current research 
in behavioral sciences. 2021 Nov 1;2:100036. https:// 
doi. org/10.1016/j.crbeha.2021.100036 

11. Weibel J, Lin YS, Landolt HP, Berthomier C, Brande-
winder M, Kistler J, Rehm S, Rentsch KM, Meyer M, 
Borgwardt S, Cajochen C, Reichert CF. Regular Caffeine 
Intake Delays REM Sleep Promotion and Attenuates 
Sleep Quality in Healthy Men. J Biol Rhythms. 2021 
Aug;36(4):384-394. doi: 10.1177/ 07487304211013995. 
Epub 2021 May 23. PMID: 34024173; PMCID: PMC 
8276335.

12. Rodak K, Kokot I and Kratz E.M. Caffeine As A Facor 
Influencing The Functioning Of Human Body- Friend 
Or Foe? 2021 Sep, 13(9): 3088. Doi : 10.3390/nu 130 
93088

13. Stachyshyn S, Ali A, Wham C, Knightbridge-Eager 
T, Rutherfurd-Markwick K. Caffeine consumption 
habits of New Zealand tertiary students. Nutrients. 2021 
28;13(5):1493-05.

14. Cusick CN, Langberg JM, Breaux R, Green CD, Becker 
SP. Caffeine use and associations with sleep in adole-
scents with and without ADHD. J ped psychol. 2020; 
45(6):643-53.

15. Aziz JR, Oprea A, Bissonnette JN, Hull KM, Napier 
K, Schryver B,et al. Effect of caffeine on resting-state 
alpha activity across the human menstrual cycle. Psy-
chopharmacology. 2022; 239(10):3161-70.

16. Souza LF, Paineiras-Domingos LL, Melo-Oliveira ME, 
Pessanha-Freitas J, Moreira-Marconi E, Lacerda AC, 
et al The impact of COVID-19 pandemic in the quality 
of sleep by Pittsburgh Sleep Quality Index: A systematic 
review. Cien saude colet. 2021; 26(19):1457-66.

17. Divani A, Heidari ME, Ghavampour N, Parouhan A, 
Ahmadi S, Narimani Charan O, et al. Effect of cancer 
treatment on sleep quality in cancer patients: A syste-
matic review and meta-analysis of Pittsburgh Sleep 
Quality Index. Support Care Cancer. 2022; 30(6): 4687-
97.

18. Choi J. Motivations influencing caffeine consumption 
behaviors among college students in Korea: Associations 
with sleep quality. Nutrients. 2020 Mar 30;12(4):953.

19. Hu Y, Stephenson K, Klare D. The dynamic relationship 
between daily caffeine intake and sleep duration in 
middle‐aged and older adults. Journal of Sleep Research. 
2020 Dec;29(6):e12996.

20. Wang F, Bíró É. Determinants of sleep quality in college 
students: A literature review. Explore. 2021 Mar 1; 17 
(2):170-7.

21. Reichert CF, Veitz S, Bühler M, Gruber G, Deuring G, 
Rehm SS, Rentsch K, Garbazza C, Meyer M, Slawik H, 
Lin YS. Wide awake at bedtime? Effects of caffeine 
on sleep and circadian timing in male adolescents–a 
randomized crossover trial. Biochemical pharmacology. 
2021 Sep 1;191:114283.

22. Panagiotou M, Meijer M, Meijer JH, Deboer T. Effects 
of chronic caffeine consumption on sleep and the sleep 
electroencephalogram in mice. Journal of Psychophar-
macology. 2019 Jan;33(1):122-31.

23. Weibel J, Lin YS, Landolt HP, Berthomier C, Brande-
winder M, Kistler J, Rehm S, Rentsch KM, Meyer M, 
Borgwardt S, Cajochen C. Regular caffeine intake 
delays REM sleep promotion and attenuates sleep qua-
lity in healthy men. Journal of biological rhythms. 2021 
Aug;36(4):384-94.

24. Reichert CF, Deboer T, Landolt HP. Adenosine, caffeine, 
and sleep–wake regulation: state of the science and 
perspectives. Journal of Sleep Research. 2022 Aug; 
31(4):e13597.

25. Riera-Sampol A, Rodas L, Martínez S, Moir HJ, Tauler 
P. Caffeine intake among undergraduate students: sex 
differences, sources, motivations, and associations 
with smoking status and self-reported sleep quality. 
nutrients. 2022 Apr 16;14(8):1661.

Authors Contribution  
BS, NI: Conceptualization of  Project

: Data CollectionBS, NI
NA, SJ: Literature Search
HMIA, SG: Statistical Analysis
SG, SJ: Drafting, Revision
NA, HMIA: Writing of Manuscript

Esculapio - Volume 20, Issue 02 2024 - www.esculapio.pk - 155



Introduction

Discrimination based on gender is a common civil 
rights violation that has many forms. Achieving 

gender equality is the number 5 goal of the United 
Nations’ 17 sustainable development goals to be fulfilled 

1by year 2030.

Gender disparities continue to exist in various societies 
around the world and medical field is no exception. It 

is crucial to understand how individuals perceive and 
react to them, especially young people. Research has 
shown that gender-based abuse, denigration, and dis-
respectful attitude have a detrimental effect on students' 
and junior professionals' overall satisfaction with the 
educational experience and thus create an impact on 
their future careers. Mistreatment has been shown to 
have negative effects on learners, including post-trau-
matic stress disorder, depression, low self-esteem, burn-

2-4 out, and decisions on what specialty to pursue.

Furthermore, even seeing the mistreatment of other 
pupils has a negative effect. Medical students report a 
greater prevalence of gender discrimination and sexual 
harassment compared to other students and academic 
staff. Men still hold greater positions of decision-making 
authority at medical institutions, despite the fact that 

5women make up the majority of medical students.

Dependence on supervisors among students is a known 
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risk factor for gender discrimination and sexual harass-
ment and makes students more susceptible to abuse at 
medical schools. Both sexes are impacted by these fac-
tors, but women in particular. One pathway for enhan-
cing chances of resolution and preventing recurrences 
is to figure out how to increase students' reporting of 
these instances. A recent systematic review of studies 
from other countries, the majority of which were con-
ducted in the United States, Canada, Pakistan, and the 
United Kingdom, revealed that between 49 and 68 
percent of all medical students had experienced some 
form of GD  while in medical school, with female stu-
dents being more affected than their male counterparts. 
Male students primarily describe such events during 
their obstetrics and gynaecology training, whereas female 
students report such encounters across a range of special-

6,7 ties like orthopaedic surgery.

The students painted a picture of a clinical setting where 
men and women were expected to behave differently 
and have distinct goals for their families and careers. 
Although it was supposed that female students would 
work hard, be conscientious, and be responsible, it was 
also believed that they would be insecure and put a lot 
of pressure on themselves. They thought that particular 
specialties were discouraged because it was frequently 
assumed that they would be the ones to care for the family 
and children. Men and women all throughout the world 
decide to oppose gender inequity and bias. These collea-
gues and collaborators address a wide range of civil 
action areas, from food security and sexual rights to 
economic development, political involvement, and 
health care. The findings of the study will not only con-
tribute to the existing literature on gender studies but 
also provide vital insight that can help institutions to 
improve gender related policies and promote gender 
equality. 

Materials and Methods 

Our study was descriptive cross-sectional study which 
was conducted in one public and one private medical 
college of Lahore from December 2023 to March 2024. 
All medical students registered in third, fourth and final 
year MBBS classes of selected medical colleges. A 
sample size of 316 students were calculated with 
conve-nient sampling technique. A self-designed 
questionnaire was used and its validity and reliability 
was determined by a sample run. 

After the approval of synopsis, the subjects who gave 
consent were included in the research. The questionnaire 

was composed of two sections. The first section contai-
ned background information of medical students and 
second section contained questions to assess their per-
ception regarding gender discrimination. SPSS version 
22 was used for data analysis. Data is presented as tables 
and graphs. Frequencies and percentages were given 
for categorical variables. Associations were determined 
between background variables and gender discrimina-
tion responses using chi-square test of independence. 
P value of less than 0.05 was considered significant.  
Verbal consent was taken from study participants ensu-
ring confidentiality. IRB\ERC approval was obtained 
from Lahore medical and dental college before start of 
study. Permissions from other institutions were also 
taken. Confidentiality and anonymity was not breached 
at any stage. Moreover names of institutions are not to 
be mentioned.  

Results

The study delved into the demography of medical stu-
dents concerning gender discrimination in the learning 
environment, revealing a balanced distribution between 
male (47.5%) and female (52.5%) participants. These 
students, with an average age of 21.50 years and predo-
minantly from urban backgrounds (88.3%), represented 
various stages of their medical education, with the 

rd th th
majority in their 3  (47.5%), 4  and 5  (34.2%) year. 
While approximately half of the participants were day 
scholars (51.3%), the rest resided on campus. Eighty 
eight percent students belonged to urban background. 
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Table 1:  Demography Of Medical Students Regarding 
Gender Discrimination In Learning Environment

Parameters N %

Gender

Male 150 47.5

Female 166 52.5

Age (years) 21.50±1.82

(18-27) years

Class

2nd year 1 0.3

3rd year 150 47.5

4th year 57 18.0

5th year 108 34.2

Day Scholar

Yes 162 51.3

No 154 48.7

Background

Rural 48 11.7

Urban 361 88.3



In analyzing gender disparities within the medical college 
experiences, notable differences emerged. Female stu-
dents voiced higher rates of dissatisfaction with their 
medical college experience compared to males (p = 
0.034). However, perceptions of gender equality within 
the college did not significantly differ between male 
and female students (p = 0.670). Nonetheless, concer-
ning opportunities for advancement, females reported 
significantly fewer perceived opportunities compared 
to their male counterparts (p=0.002). Similarly, female 

students perceived that there is disadvantage associated 
with having a child during education (p = 0.038) and 
expressed greater concerns about parenting during 
medical studies (p = 0.038).

Furthermore, female students reported experiencing 
unequal treatment in both lectures (p = 0.001) and in 
wards (p = 0.007) more frequently than males. Interes-
tingly, while male students perceived experiencing 
gender-based poor treatment more frequently (p = 0.003), 
they found it significantly easier to apply for doctoral 
theses compared to females (p < 0.0001). Additionally, 
both male and female students displayed significant 
differences in being preferred for scholarships (p < 
0.0001).Both genders felt that females are given prefe-
rences.

Discussion 

Total no. of students in our study was 316 out of that 
52.5% were females and 47.5% were males. Mean age 
was 21.5 1.82(18-27 years). In our study 40.7% of ±
medical students were satisfied, 23.4 were dissatisfied 
as a student in their college while 32.2% were neutral. 
Out of satisfied students 20.2% were male students and 
20.5% were females. In Suez canal university the over-
all mean score of DREEM was also more positive than 
negative, with females perceiving the educational environ-

8
ment more positive than males.  A total of 57.8% stu-
dents believed that there is gender equality in their 
institute and 42.2% thought otherwise. Out of 57.8% 
students who perceived their institute’s environment 
to promote gender equality 26.8% were males and 31% 
were females. While the majority of both male and 
female students believed their medical college promotes 
gender equality, the difference is not statistically signifi-
cant (p-value 0.670). In Brazil a cross-sectional study 
on gender-discrimination showed females dispropor-

9tionately affected (77% vs 22% of men).  Presents a 
stark difference from our study group. 

Another study conducted in Pakistani medical colleges, 
it was found that 30.8% of medical students have even 

10faced gender based violence.

In terms of better opportunities for advancement, 24% 
male students think that females are privileged and 37% 
females perceived that females are given more oppor-
tunities. A study conducted in Jordan showed female 
medical students were more likely to perceive that their 
gender (t(634) = 3.58, p < 0.001) and people’s perception 
of their gender (t(634) = 4.25, p < 0.001) are barriers to 
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Table 2:  Gender Disparities in Medical College Experien-
ces: A Comparative Analysis

Gender

Male Female p-value

Student Satisfaction at Medical College

Very dissatisfied 19 21 .034

Dissatisfied 27 18

Neutral 40 62

Satisfied 38 50

Very satisfied 26 15

Gender Equality in Medical College

Yes 85(26.8%) 98(31%) .670

No 65(20.5%) 68(21.5%)

Opportunities for Advancement Based on Gender

Male 8   (2.5%) 6    (1.8) .002

Female 76  (24%) 117(37%) ?

Not Sure 27  (8.5%) 24   (7.5%)

Disadvantages of Having a Child During Education

Yes 88(27.8%) 92(29.1%) .038

No 45(14.2%) 26(8.2%)

Concerns About Parenting During Medical Studies

Never 88 92

Rarely 45 26 .038

Observations of Unequal Treatment in lectures

Never 55(17.4%) 87(27.5%) .001

Rarely 39(12.3%) 50(15.8%)

Often 56(17.7%) 19(6%)

Observations of Unequal Treatment on Wards

Never 57(18%) 94(29.7%) .007

Rarely 35(11%) 29(9.1%)

Often 58(18.3%) 43(13.6%)

Perception of Gender-Based Poor Treatment

Yes 53(16.7%) 34(10.7%) .003

No 97(30.6%) 132(41.7%)

Ease of Applying for Doctoral Theses by Gender

Male 74(23.4%) 135(42.7%) <.0001

Female 76(24%) 31(9.8%)

Preference in Scholarship Applications

Male 52(16.4%) 111(35.1%) <.0001

Female 98(31%) 55(17.4%)



11
their career advancement.  Interestingly out of female 
students 70.4% believe that they have an advantage in 
terms of career opportunities but when it comes to their 
male counterparts such level of satisfaction is not seen. 
Only 5.3% male students think they receive better 
opportunities based on their gender.

It is a general perception that having a child during career 
building years is a disadvantage specially to females in 
underdeveloped country like ours. Majority (56.9%) 
of our students thought the same. Out of these 27.8% 
(88) were males and 29.1% (92) were females. Female 
students felt that having a child gives them disadvantage 
during medical education with a statistically significant 
difference (p-value 0.038). A study conducted in Toronto, 
Canada interviewed 23 females and 11 males, students 
highlighted that childcare during residency is a substan-
tial source of stress to balance with medical career due 

12
to unpredictable schedules and financial burden too.  
Out of 316 students 75 students thought that there is 
unequal treatment based on gender in their college lec-
tures, out of these 6% were females and 17.7% were 
males. While 27.5% of females and 17.4% of males 
perceived that there is no discrimination with a p-value 
of 0.001. When it comes to the clinical side/wards 58% 
males mentioned unequal treatment in wards whereas 
only 43% females reported unequal behaviour. Out of 
316 students 57 male students and 94 female students 
said they never face any discriminatory behaviour in 
wards with a p-value 0.007 which is statistically signifi-
cant. A study in England taking large majority of students 
contrary to our study reported teaching staff privilege 
male students by focusing on their clinical teaching 
and giving direct comments based on stereotypical 
assumptions of females having families later in life. 

13
Female students are labelled as nurses by patients.  
Male students are more likely to experience gender-
based poor treatment, with a statistically significant 
difference (p-value 0.003).

According to our study 81.3% of female students think 
that males get more opportunity for postgraduation/ 
doctoral thesis and 51.7% of male students % males 
think that females have an advantage over males in  
this regard. If we consider all students 42.7% females and 
23.4% males are of the opinion that males have an edge 
when it comes to be chosen for doctoral thesis/ research 
projects and this highly statistically significant (p-value 
<0.001). In a study of data reveal large gender inequality 
in obtaining a doctoral degree with a cum laude distinc-

tion with 6.57% of all PhD male students compared to 
14

3.68% of all female PhD students.

In our study 35.1% females had the perception that 
males are preferred when it comes to awarding scholar-
ships and 16.4% males think the same (p-value <0.0001). 
Out of females  with 66.8% females thought males are 
preferred while nominating for scholarships and interes-
tingly 65% of male students think that females are pre-
ferred over male students. In comparison A study of 
Leiden university showed that the number of male stu-
dents applying for scholarships is more as well as the 
number of male students finally receiving the grant is 
also higher. among students applied for LISF student 
grant has 2 findings i-e males apply more than females, 
second it was investigated whether the success rate of 
receiving a LISF grant differed between male and female 
applicants, by performing a binomial GLMM with 
gender ASA fixed factor and the decision as dependent 
variable, with year added as a random factor (Sd = 0.501). 
As expected, the likelihood of receiving a grant was 
somewhat higher for male applicants than for female 

15
applicants (b Gender = −0.176, z = −1.96, p= 0.049).

Conclusion 

Overall, these findings underscore the existence of 
gender disparities in various facets of medical college 
experiences, from opportunities for advancement to 
concerns about parenting and perceptions of unequal 
treatment. Addressing these discrepancies is imperative 
for fostering a more equitable and supportive learning 
environment within medical colleges.
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Introduction

The role of Digitization in health care is growing 
steadily in the last few decades. The global health 

environment is rapidly changing, and a lot of health-

related information is available online. To make use of 
these opportunities doctors should have the necessary 
knowledge and skills related to these digital resources; 
these skills are called digital health literacy (DHL). 
Digital health literacy refers to the capability of indivi-
duals to read, understand, and use digital technologies 
and online health information effectively, to make their 

1health related decisions.  In today's technology-driven 
world, where the internet and digital tools play a signifi-
cant role in healthcare, digital health literacy is becoming 
increasingly important. It encompasses skills such as 
evaluating the credibility of health websites, navigating 
online health resources, utilizing health apps, and under-
standing electronic health records. Developing digital 
health literacy empowers individuals to take charge of 
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Abstract 

Objectives: This study aimed to assess the digital health literacy of the healthcare workers in a tertiary care 
hospital.

Material and Methods:  The study was conducted in Mayo Hospital, Lahore for duration of six months. It 
was a cross-sectional study. Healthcare practitioners, including medical doctors, nursing staff and other allied 
health professionals were included in the study. Following the ethical approval & informed consent, data was 
collected using a standardized pre-designed questionnaire the Digital health literacy instrument (DHLI). 
Statistical analysis was done using the SPSS 26.

Results: A total of 285 healthcare workers participated in the study. 69.1% were doctors, 30.9% were nurses 
and allied health professionals. Healthcare workers had desirable levels of skills in various domains of 
Digital health literacy instrument (DHLI) including navigation skills, protecting privacy, operational skills, 
information search and adding content. Scores were comparable between the physicians and the allied health 
professionals. 

Conclusions:  With the changing global environment and wide availability of online healthcare related information 
and applications, it is important to have the necessary skills to avail these opportunities. The results from our 
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of their patients.
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their health, communicate effectively with healthcare 
providers, and make informed decisions about medical 
treatments and interventions. It is a cost-effective solu-
tion for emerging health challenges, especially in low- 
and middle-income countries. 

Different instruments have been developed to assess 
the level of digital health literacy e.g., Digital health 
literacy instrument and e-health literacy instrument 
(e-HEALS). Results from previous studies show an 
ade-quate level of knowledge and information 
regarding DHL among different groups, i.e., students, 

4,5,7patients, and healthcare workers.  Different factors 
influence the level of digital health literacy in a 
population. These include age, gender, and ethnicity. It 
has also been found to be positively associated with the 

3,4 level of education.

A study conducted in various universities in Lahore 
showed that digital health literacy was related to the 

4
level of usage, educational status, and level of skill.  

Digital health literacy among healthcare professionals 
is paramount in the modern healthcare system. As tech-
nology continues to transform the way medical informa-
tion is accessed and shared, healthcare professionals 
need to be adept at using these digital tools effectively. 
Desirable levels of digital health literacy in health care 
professionals can help in patient management and also 
influence the digital health literacy level of the patients. 
A study conducted in Iran using a digital health literacy 
instrument (DHLI) showed that healthcare professionals 
had adequate skills in various domains of DHL including 
navigational and operational skills and protecting the 

5privacy of the patients.  There are various barriers to 
the digital heath literacy including inefficient skills in 
users, online scams, unconfirmed resources of 
information and power crises in low-income countries 

6such as Pakistan.  There have been very few studies 
related to the digital healthcare related literacy in 
different population groups in Pakistan so far. 

Materials and Methods 

This cross-sectional study was conducted at Mayo 
Hospital, Lahore and involved healthcare professionals, 
including medical doctors and allied health practitioners.  
Non-probability sampling technique was used to recruit 
the participants. All the participants who were health 
care providers, were working at Mayo Hospital, Lahore 
at the time of study and gave consent for participation 
were included in the study. Data was collected after the 

ethical approval from the institutional review board 
(vide letter no 112/RC/KEMU, dated 28-2-2023) for 
a period of six months (1-03-2023 to 31-08-2023). 
Informed consent was taken from participants and data 
was collected using a standardized questionnaire known 
as the Digital Health Literacy Instrument (DHLI) to 

2assess digital literacy levels.  Permission to use the 
questionnaire was obtained from the author of the ques-
tionnaire via email. Demographic information including 
the gender, age, specialty and level of education were 
collected from the participants. Questions related to 
frequency of internet usage, device preference and 
reason for use of internet were included in the question-
naire as well. The second part was comprised of 21 
questions covering seven main categories of the digital 
health literacy instrument. All items were scored on a 4-
point likert-type scale. The categories include 
operational skills, information searching, navigation 
skills, evaluating reliability, determining relevance, 
adding self-gene-rated health content, and protecting 
privacy. Descriptive analysis was done using the SPSS 
version 26. Mean scores were calculated for all the 
categories of DHLI. Mean score of different groups 
was compared using the Independent Sample T-test.

Results

350 questionnaires were circulated among the hospital 
staff of Mayo Hospital. Out of 350 questionnaires, 292 
were filled and returned by the study participants, and 
7 incomplete forms were rejected. After removing the 
incomplete forms a total of 285 participants were inclu-
ded in the study. 197(69%) were doctors and 88(30.9%) 
were nurses and allied health professionals. 125 (43%) 
were male and 160 (56.1%) were females. The mean 
age of respondents was 30.49 years( S.D= 6.88). the 
table 1 shows the demographic characteristics of all the 
participants. Table 2 shows the pattern of internet usage 
among the participants. 80% of the participants reported 
using the internet ‘almost every day’. Only one partici-
pant reported having ‘almost never’ used the internet 
services. Mobile Phone was found to be the most used 
device, followed by laptop, whereas public devices such 
as computers were least preferred by the participants. 
Most of the participants (53.1%) self-rated their internet 
skills as ‘Good’. Various health-related reasons to use 
the internet were also assessed.  Information searching 
for health and various disorders was the most reported 
reason for internet usage. Descriptive statistics of diffe-
rent categories of DHLI are shown in table 3. The Inde-
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pendent T-test, used to compare the DHLI mean scores, 
showed significant statistical difference (p value <0.05) 
between the two genders for one variable only i.e. the 
mean score for ‘determining data relevance’ was higher 
in males. The T-test showed no significant statistical 
difference (p value<0.05) between the two participant 
groups(doctors and nurses/allied health professionals). 
The ANOVA test suggested statistical significance (p 
value<0.05) between the mean DHLI scores of few vari-
ables and level of education and work experience. The 
result was significant for ‘adding content’ and level of 
education, and ‘adding content’ and ‘navigational skills’ 
and years of work experience.

Discussion

A high level of digital health literacy enables healthcare 
professionals to provide accurate information to patients, 
collaborate efficiently with colleagues, make well-infor-

med decisions, and support the integration of technology 
into clinical practice. This study aims to assess the level 
of digital health literacy in doctors and paramedical 

8staff.

The results of our study show that nearly all healthcare 
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Table 1:  Demographic features of study participants:

Category
number of 

participants 
(n)

Percentage 
(%)

Gender Female

Male

160

125

56.1%

43.9%

Age (years) 30.49 years 

(S.D=6.88)

Work 
Experience

Less than 5 years

5-10 years

11-15 years

16-20 years

More than 20 years

147

89

22

19

8

51.6%

31.2%

7.7%

6.7%

2.8%

Designation Doctors
Nurses and allied 
health professionals

197

88

69.1%

30.9%

Specialty Medicine and allied 

Surgery and allied 

Basic sciences

161

86

38

56.5%

30.2%

13.3%

Level of 
education

Diploma

Bachelors

Masters or higher

MBBS
Post graduate 
qualification

others

45

25

16

90

107

2

15.8

8.8%

5.6%

31.6%

37.5%

0.7%

Variables
Percentage 

of total score
Mean ±S.D

Interpre-
tation

Protecting Privacy 83.80
10.0526 ± 

1.73
Very 

Desirable

Operational Skills 65.6% 7.8702 ± 2.09 Desirable

Navigational skills 74% 8.8912 ± 2.76 Desirable

Adding Content 73% 8.7614 ± 2.08 Desirable

Determining Data 
Relevance

77.9% 9.3474 ± 1.97 Desirable

Evaluating Data 73.5% 8.8314 ± 2.18 Desirable

Information 
Searching

81% 9.7263 ± 2.41
Very 

Desirable

Table 3:  Mean of different variables of DHLI questionnaire.

Table 2:  Internet usage among the participants.

N (number 
of partici-

pants)

Percen-
tage

Frequency of Internet use
(Almost) every day 

Several days a week

About once a week

(Almost) never 

230

37

17

1

80.7%

13%

6%

0.3%

Means of Internet access

Mobile phone 

Laptop

Computer device at home

Tablet 

Work related computer

Public computer 

263

69

7

13

7

1

92.3%

24.2%

2.5%

4.6%

2.5%

0.4%

Self-rated Internet skills

Excellent 

Good 

Average 

Reasonable 

Poor 

45

152

75

10

3

15.8%

53.3%

26.3%

3.5%

1.1%

Number of respondents who have ever 
used the Internet to…

Information search on health and illness
Appointment scheduling with a health 
care provider

Read/post a health-related review on 

internet 

Use any health-related application

Query about their healthcare provider 

Monitoring symptoms of disease

Sharing personal health related information

Accessing your own medical record.

Take an online self-management course
Post a message on a health related 
forum or social media platform.

281

144

200

195

117

191

127

94

83

112

98.6%

50.5%

70.2%

68.4%

41.1%

67%

44.6%

33%

29.1%

39.3%

Category



professionals rely on digital resources for health-related 
information daily or several times a week. This aligns 
with earlier research; for instance, a study conducted 
in the UK demonstrated that approximately 81% of pri-
mary healthcare personnel utilize electronic health 

9
resources.  Similarly, a survey in Ethiopia found that 
60% of healthcare professionals exhibited a high level 

10,11
of e-health literacy.  Since more than 90% of our 
country’s population has access to mobile phones, it 
was the most used device for health information search 

12,13in our study.

Scores on the Digital health literacy instrument (DHLI) 
showed that healthcare professionals have desirable 
or very desirable scores on all the domains of the instru-
ment. It is a known fact that health literacy is related to 

6,14the education level of the individuals.  Since health-
care professionals such as nurses and doctors, have a 
college degree or higher, they are expected to have good 
health literacy as well. Moreover, easy access to online 
health resources may also contribute to a better digital 
health literacy as well. A study conducted in Iran sho-
wed that physicians have higher scores on DHLI com-
pared to allied health professionals (nurses and other 

15,16paramedical staff).  Our study, however, showed 
comparable scores on DHLI between medical doctors 
and allied health professionals. 

In digital health care, ensuring the privacy and security 
of data is not only a legal and ethical obligation but also 
vital for maintaining patient trust, maintaining successful 
doctor-patient relationships, and promoting the wide-

17,18spread adoption of digital health solutions.  HCPs 
in our study have a desirable score on ‘protecting privacy’ 
on the DHLI. Operational and Navigational skill item 
scores also showed desirable levels among the health 
care professionals. As the trends are shifting more and 
more towards digital healthcare, having strong opera-
tional and navigational skills among healthcare profe-
ssionals is crucial for improving patient care, optimizing 
management plans, and staying up to date with techno-

14,19 logical developments. The skills to search the online 
sources efficiently, evaluate their credibility and find 
relevant information empower the health care profe-
ssionals to stay informed about health conditions, treat-
ment options, and preventive measures, enabling them 
to make decisions about their health and the health of 
their patients in the digital age. Scores on ‘Information 
search’ showed a ‘very desirable level’ of digital health 
literacy among the health care professionals. The vari-
ables ‘Evaluating Data, ’ ‘adding content’, and ‘deter-

mining data relevance’ were also scored in the desirable 
range by our study participants. This study had some 
limitations. Being a cross-sectional study, it does not 
help establish causal relationships based on the results. 
Furthermore, the research was confined to a single 
healthcare facility and relied on convenience sampling 
for participant recruitment which limits the generaliz-
ability of our results. Additionally, digital health literacy 
was assessed using a self-administered scale instead 
of an objective assessment tool. Nevertheless, despite 
these limitations, the study recruited a substantial number 
of participants and gathered data through a standardized 
questionnaire.

Conclusion  

Our findings suggest that healthcare professionals inclu-
ding doctors and allied health professionals have a high 
level of digital health literacy, possibly due to their 
higher educational level and frequent utilization of the 
internet for e-health resources. 
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Introduction

Acquisition of technical procedural capabilities must 
ensue parallel to the attainment of knowledge and 

1
professionalism. Assessment drives learning.  In compe-
tency-based education, workplace-based assessment 
(WPBA) has gained importance as it demonstrates that 

professionals are making appropriate progress through 
2,3a structured program of specialty training.  Objective 

Structured Assessment of Technical Skills (OSATS) is 
a WPBA, where series of standardized procedural tasks 

4are measured.

The OSATS was first introduced by surgical educators 
5at the University of Toronto for formative assessment.  

Since then OSATS, has demonstrated high validity and 
6,7,8 reliability metrics in technical skills assessment.  

OSATS is being used, by the Royal College of Obstetrics 
and Gynaecology for various assessments but OSATS for 
normal vaginal delivery is not available anywhere. One 
study has been done for OSATS for vertex delivery at 
the University Hospital of Nice but that form hasn’t 

Validity and Reliability of 'Objective Structured Assessment of Technical Skills' 
(OSATS) for Vaginal Delivery
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Objective: To assess validity and reliability metrics of objective structured assessment of technical skills 
(OSATS) for assessing the competence of technical skills of vaginal delivery

Materials and Methods: Co-relational reliability study, the validation study was conducted at the Department 
of Obstetrics and Gynaecology of Akhtar Saeed Medical College and Farooq Hospital Rawalpindi from April 
to December 2023. The study comprised nine candidates at different training levels (LHV, staff, postgraduate 
trainees & senior registrars), who were evaluated on OSATS by 8 evaluators over 54 NVD observations. Cronbach's 
alpha and intraclass correlation coefficient (ICC) were used to estimate reliability metrics of OSATS scores. 
The construct validity; that OSATS can measure and reveal the underlying construct, was determined by three 
shreds of evidence; evidence of content, response process and internal structure, and evidence of improvement in 
performance scores as the procedure-specific experience accrues with OSATS using linear mixed model and 
evidence of the discriminatory power of the tool between various levels of the training program, with one-
way ANOVA.

Results: The OSATS tool demonstrated good reliability metrics with Cronbach's alpha of 0.897 and good inter-
rater reliability calculated by intraclass correlation coefficient as 0.801. OSATS was validated as examinee 
scores improved showing gradual progression on performance curves with succeeding OSATS encounters. 
Validation also yielded that the tool can differentiate among different training levels with a p-value of 0.019

Conclusion: The OSATS tool was found to be valid and reliable for assessing the competence of technical 
skills of vaginal delivery.
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9
been acquired by accreditation bodies.

Mostly, normal vaginal delivery (NVD) is learned by 
the master-apprenticeship model, by observation and 
assisting, gradually becoming competent to perform 
it independently; and assessed subjectively by looking 
in Logbooks. Surgical and allied Disciplines have histo-
rically lacked objective assessment for technical skills 

4
of learners.  Whenever assessment is largely subjective 
and base heavily on preceptor ratings, it carries low 

2
reliability.  To ensure the technical proficiency of trainees 
on NVD, we crucially need an assessment tool that is 
capable of providing objective scores to evaluate this 
predefined competency and ratify its proper training, 

9before doctors are allowed to perform it unsupervised.  
OSATS permits objective structured assessment of 
technical skills on a global rating scale, but teachers 

3, 10
are also not sensitized with this new techniques.

In my research, modified Delphi’s method was used to 
design OSATS tool, a set of 20 items of six responses 
with descriptors that could measure the underlying 
construct, the educational achievement, that candidates 
are competent to perform safe normal vaginal delivery. 
The rationale of this study was to establish its scores 
validity and reliability metrics so that a standardized 
objective tool would be available for enhancement of 
training. It may be incorporated in curriculum of mid-
wives, and doctors for formative assessment and revali-
dation of NVD skill to improve patient care

Patients and Methods

After taking approval from Akhtar Saeed Medical 
College and Farooq Hospital Rawalpindi Institutional 
Review Board Ref. No. RAC&IRB-05/04/2023, the 
study was conducted at the Department of Obstetrics 
and Gynaecology. Inclusion criteria: All candidates; 
LHV, staff, postgraduate trainees (PG) & senior registrars 
(SR), who were already conducting NVD in low risk 
mothers, were briefed about the study proposal so that 
they could give an informed consent to participate. A 
total number of 54 patients, who had signed the inpatient 
consent form, were included in the study. Sampling 
techniques was non probability convenience samp-
ling. Any delivery in high-risk woman with 
comorbidities was excluded. All candidates were pre 
trained on NVD skill by using OSATS that was freely 
available in labour ward. The candidates selected the 
time of WPBA with OSATS with assessors provided 
they both agreed. For data collection, while conducting 
the delivery, each candidates was observed by two asse-

ssors simultaneously. They both rated the performance 
of candidates on NVD skill with OSATS form on rating 
scale, independent of each other. All assessors were 
voluntary pre-trained consultants. This study was not 
duration limited, it finished when all candidates had 
taken six OSATS. The immediate feedback covered 
strength and suggestions for improvement. Detailed 
psychometric analysis was done to assess OSATS con-
struct validity and reliability. Cronbach’s alpha, was 
calculated from average (Mode) of the 6 response of 
each candidate’s OSATS score. The standard error of 
measurement to create confidence bands around obser-
ved scores was used to indicate the precision of measure-
ment. For estimating inter-rater reliability, Intraclass 
correlation coefficient was used. To establish the case-
load, all consecutive OSATS of each candidate were 
numbered. OSATS scores has capacity to reveal and 
prove the underlying construct, the construct validity; 
was determined by three evidences. Evidence of content, 
response process and internal structure. Evidence of 
improvement in performance scores as the NVD expe-
rience increased with OSATS. To see progression, lear-
ning curves for each candidate was mapped by plotting 
her OSATS scores against the total procedure-specific 
caseload, during total time till all OSATS are signed off, 
using Linear mixed model. Evidence of the discrimi-
natory power of the tool between various levels of the 
training program, using one-way ANOVA with level of 
training program as the independent variable and the 
examination scores, performance, as the dependent 
variables. All scores were entered in Statistical Package 
for Social Sciences (SPSS 26) datasheet for analysis.

Results 

Nine candidates were evaluated by 8 evaluators over 
54 NVD observations with OSATS. Cronbach’s alpha 
based on standardized Items (n= 20) was calculated 
as 0.897.  Intraclass Correlation Coefficient came as 
0.801 (0.737-0.861) as the random error in the responses 
are very low, the 95% confidence bands of each item 
shows a very close difference. All items correlated posi-
tively with each other. The mean ratings on each item 
ranged from 3.09 to 3.74 with ‘documentation’ getting 
the least and ‘positions the patient’ being awarded the 
highest mean score.(Table-I) As validity evidence, 
performance curves showed gradual progression as 
candidate’s accrued experience with OSATS on specific 
skill. Candidates learned, removed their mistakes, gra-
dually performed better and scored highest in their last 
attempt. (Figure 1). The result showed that senior regis-
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trars (SR) took a very high OSATS score as compared 
to the others with a p value 0.019. (Table II). Although 
the average OSATS score of all candidates differ slightly, 
p value 0.126, but their pair to pair comparison showed 
that senior registrars were way better than staff, LHV 
and post graduate trainee with significant P value 0.003 

(Table III). This shows that instrument is valid and can 
discriminate well between candidates of varying lear-
ning levels. 

Figure 1: Progression learning curve.

Discussion

An assessment tool is a set of items that can measure 
11the underlying construct.  Reliability is prerequisite 

of validity and refers to true variance in the ability of 
the students. The goal of psychometric analysis is to 
estimate and minimize, the error variance (E), so that 

12the observed score X is a good measure of the true score.  
Reliability coefficients, Cronbach’s alpha estimate 
measurement error in assessment data, ‘0’ indicate no 
reliability and ‘1’ indicate no measurement error with 

12, 13
perfect reliability.  The Cronbach’s alpha of our 
questionnaire was sufficiently high (0.897). Likewise 
Carsuzaa F et al., reported Cronbach's alpha 0.9 in a 

14validation study of French version of OSATS.  If assess-
ment scores are not reproducible with great level of 
certainty, the accurate interpretation of the test scores 
becomes questionable and validity evidence to support 
or refute the assessment is compromised. A study by 
Fouillen KJ et al., for validation of OSATS, established 
its construct validity with good internal consistency 
and inter-rater reliability, its finding are comparable 

15to my findings.  Reliability also depends on number of 
items, sample size, observations, rating scale, objecti-

16vity and standardization.  In my study, for standardi-
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Table 1:  Descriptive item analysis of OSATS questionnaire

No. Items Mean

Confidence 
interval

Lower Upper 

1 Patient doctor communication3.50 ± 1.34 3.13 3.87

2 Positions the patient 3.74 ± 1.26 3.40 4.09

3 Infection control 3.31 ± 1.40 2.93 3.70

4 Bladder emptying 3.30 ± 1.27 2.95 3.64

5 Fetal heart monitoring 3.46 ± 1.28 3.11 3.81

6 Lignocaine perineal infiltration 3.43 ± 1.42 3.04 3.81

7 Medio-lateral episiotomy 3.46 ± 1.41 3.08 3.85

8 Perineal phase management 3.61 ± 1.32 3.25 3.97

9 Positions hands on head 3.57 ± 1.16 3.26 3.89

10 Control extension 3.26 ± 1.31 2.90 3.62

11 Uterotonic 3.52 ± 1.30 3.16 3.87

12 Cord cutting 3.57 ± 1.42 3.19 3.96

13 Placental separation 3.61 ± 1.37 3.24 3.98

14 Controlled cord traction 3.13 ± 1.29 2.78 3.48

15 Placental inspection 3.46 ±1.31 3.10 3.82

16 Trauma evaluation & repair 3.37 ± 1.09 3.07 3.67

17 Handling of instruments/ knots 3.11 ± 1.28 2.76 3.46

18 Hemostasis and tissue respect3.28 ± 1.12 2.97 3.58

19 Count completed 3.26 ± 1.14 2.95 3.57

20 Documentation 3.09 ± 1.19 2.77 3.42

Table 2:  Comparison of OSATS score with respect of 
candidate and training program

Characteristic Category
Mean ± Standard 

deviation
P value

Candidate

LHV 56.50 ± 18.13

0.126SR 82.50 ± 29.08

SR 83.33 ± 22.55

PG 3 74.50 ± 26.49

PG 3 74.33 ± 23.95

PG 2 59.50 ± 18.36

PG 2 63.67 ± 23.69

Staff 49.33 ± 16.00

LHV 68.83 ± 16.46

Training 
program

Staff 49.33 ± 16.00

0.019LHV 62.67 ± 17.72

PG 68.00 ± 22.75

SR 82.92 ± 24.81

Candidate 1
Candidate 

2

Difference of mean 
between candidate 
1 and candidate 2

P value

Senior Registrar 
(SR)

Staff 33.58 0.003*

LHV 20.25 0.026*

PG 14.92 0.057

Post-Graduate Staff 18.67 0.065

LHV 5.33 0.489

LHV Staff 13.33 0.224

Table 3:  Post ANOVA comparison of OSATS score with 
respect of training programs



zation and objectivity, every candidate was tested on 
the same skill of NVD as WPBA, with the same items, 
OSATS, and by the pre-trained examiner according to 
the same criteria of rating scale with descriptors and 
scoring rubric. 

The largest threat to the reproducibility is rater inconsis-
tency. Intraclass correlation coefficient (ICC) determines 

17
if items can be rated reliably by different raters.  The 
ICC ‘0’ indicates no reliability among raters and ‘1’ 
means perfect reliability. My study showed good rater 
consistency with ICC score (0.801- 0.988). This com-
pares well to a research carried out by Maybodi FR et 
al., on applicability of OSATS (ICC = 0.99), where no 
significant difference was found between the checklist 

18
scores of the two raters.  In a validation study of OSATS 
by Schmidt MW et al., excellent inter-rater reliability 

6
by ICC was calculated as (0.923–0.924, p < 0.001).

Construct validity that tool can measure which it intends 
to measure, is the whole validity, it requires different 
sources of evidence; content, response process and inter-
nal structure. Content validity was ensured by obtaining 
assessors agreement for OSATS items. This tool is 
representative of our demographic needs and represent 
curricula of doctors and staff, as the skill of normal 
vaginal delivery is taught to them by going through the 
four training levels; observation, to independent perfor-
mance. The internal structure of the OSATS demonstra-
ted good evidence of homogeneity in the items with a 
positive correlation. This OSATS validation study 
showed good discrimination between performances 
of candidate on NVD skill at different stages of training. 
Highest scores were taken by senior most candidates, 
indicating that OSATS based decisions were accurate. 
Likewise, Ramazani F et al., argued that increasing 

19
scores on OSATS correlate well with level of training.  
Results also depicted a significant improvement in 
every candidate’s performance on OSATS with increa-
sing procedural experience giving another evidence of 
construct validity. This is consistent with reports from 
other OSATS researches stating that an increased expe-

19,20
rience and training, leads to better competency. . 
Validity evidence of this study correlate well with many 
international studies where OSATS is considered the 

21best tool.  Navrazhina K et al., reported significant corre-
lation between trainee’s scores and year of training. 
They also reported increasing scores on rating scales 
(P = .003) and checklist (P = .04) with more advanced 

22procedural training with OSATS.  In another study by 
Chavescampos ME et al., for the construct validation, 

OSATS scores showed the capacity to differentiate the 
performance between experts and beginners as in my 

23
research.  Response process: For, fit for purpose assess-
ment tool construction, its domain, purpose, and con-
struct was defined. For OSATS instrument generation 
modified Delphi’s model was used. With given relia-
bility and validity evidences, OSATS, seems to be an 
effective instrument that generated objective scores for 
assessing the competence of technical skill of vaginal 

24
delivery as in international studies.  This study is also 
comparable to local study conducted in Services Insti-
tute of Medical Sciences, where OSATS was validated 

25for formative assessment in Gynaecology.  Timely 
and constructive feedback is essence of workplace based 

26assessments (OSATS) which promote reflective practice.  
This study was limited to single hospital which may be 
reflected as strength as it limits extraneous elements 
which may affect the evaluator and candidate’s perfor-
mance assessment on the other side, limited number of 
observed candidates barred a comprehensive analysis. 

Conclusion 

With these evidences, OSATS was found to be valid 
and reliable for assessing the competence of technical 
skills of vaginal delivery in WPBA but for its acceptance 
as summative assessment further validation and time 
is required.
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Introduction:

Diabetes mellitus is an assemblage of metabolic 
ailments explained primarily by increased blood 

sugar levels ensuing from impairments in secretion or 
function of insulin or by the combination of both. Chro-
nic raised levels of blood sugar results in various systemic 
problems including renal and a vascular diseases, retino-

1,2pathy etc.  It has been shown that the start of diabetes 
type II is associated with metabolic risk factors related 
with cardiovascular issues like dyslipidemia, high blood 

3pressure, and prothrombotic factors.

The incidence of diabetes is increasing worldwide due 
to urbanization, population growth, obesity and aging. 
In Asian countries, the prevalence of diabetes is high 
in young and middle age people4.In Pakistan, the inci-
dence of diabetes has been estimated tobe 14.62%. The 
risk factors associated with diabetes, as identified in 
Pakistani population, include advancing age, the number 

5
of diabetic family members, obesity and hypertension.

Hyperglycemia is known to induce oxidative stress-
mediated injury of cells. Elevated glucose levels in the 
blood can increase glucose uptake by cells, leading to an 

Association between Oxidative Stress, and Risk of Development of Cardiovascular 
Disease in Diabetic Patients
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increase in the production of reactive oxygen species 
(ROS). Hyperglycemia-encouraged oxidative stress 
causes dysfunction of epithelial cells that play the main 
role in development of micro/macro-vascular ailments. 
Hyperglycemia also activates formation of diacylgly-
cerol which activates the enzyme protein kinase C & 
NADPH-oxidase, which in turn, causes the synthesis of 
reactive oxygen species and increases oxidative stress 
in ailment of diabetes6. The basic mechanism of such 
cellular insult is a disparity between free radical forma-
tion and cell’s ability to eliminate them. Increased free 
radical production and decreased scavenging by the 
antioxidant system results in the synthesis of malondial-
dehyde (MDA) and may affect the function of vascular, 
renal and retinal tissues in addition of islet of cells. To 
mitigate oxidative stress in the body, non-enzymatic 
(ascorbate, tocopherol etc.) and enzymatic antioxidants 
(catalase, glutathione peroxidase, superoxide dismutase-
1 etc.), play important roles. Reduction in their levels 
increases predisposition to oxidative damage and may 
result in cardiovascular problems and other compli-

7
cations.  

Weak antioxidant defense systems, unresponsive to 
high production of ROS, cause oxidative stress and are 
unable to remove this high level of ROS. This accumu-
lation of free radicals leads to increased production of 
malondialdehyde (MDA) and synthesis of conjugated 
form of diene which are cytotoxic/mutagenic and may 
cause bad effect of oxidation on the usual function of 
vascular, retinal and kidney issues in addition to harm-

8ful impact on pancreatic islet cells.

Raised oxidative stress or decreased antioxidant capacity 
could potentially be the root cause of the complications 
observed in diabetic patients. Cardiovascular disease 
is the main reason of death in diabetic patients, which in 
many situations, appears to be affected by oxidative 
stress. ROS negatively modulates calcium handling of 
myocardium leading to the development of arrhythmia, 
and increasing cardiac remodeling by influencing hyper-
trophic signals and apoptosis. ROS also promotes the 

9
formation of atherosclerotic plaque . Amongst these, 
catalase is an important antioxidant enzyme and MDA 
is an oxidative damage product and their imbalance 
may have a role in the development of oxidative stress 
induced cardiovascular complications in diabetic pa-

10tients . Lipids are found to be one of the sole victims of 
ROS. Changes in the metabolism of lipids (cholesterol 
and triglycerides), in diabetic patients, suggests that per 
oxidative injury maybe responsible for the development 

of diabetic complications including myocardial infarc-
11tion . Serum malondialdehyde is directly and serum 

catalase inversely related to oxidative stress and deve-
lopment of cardiovascular disease in diabetic patients. 
Cardiometabolic issues, including Type-2 diabetes, are 
growing apprehension worldwide. The incidence of 
diabetes is rising due to high population growth, aging, 
urbanization, and obesity. Oxidative stress plays pivotal 
role in progression and development of diabetes and its 
complications including cardiovascular disease. The 
prognostic significance of oxidative stress biomarkers 
is still poorly understood. Proper knowledge of oxidative 
imbalance is based on high values of malondialdehyde 
and reduced values of catalase that may help to under-
stand complications of diabetes. Proper therapies may 
help to reduce impact of oxidative stress that may be 
useful to lessen diabetic complications.

Materials and Methods

Stdy included 60 patients and 30 controls. Duration of 
study was October 2022 to November 2023. Study 
was carried out at CMH Lahore Medical College & 
Institute of Dentistry, Lahore The study was approved by 
the ethics committees and written consent was taken 
from each patient according to the principles of the 
Declaration of Helsinki. Participants were recruited 
from the general population of Lahore city using non-
probability purposive sampling. Patients with age 20-
45 years, with uncontrolled diabetes (HbA1c>6.5% 
along with FBS >126 mg/dl) were included in the study. 

2Subjects with type 1 diabetes, BMI>27 Kg/m , diagno-
sed hypertension, usage of anti-oxidant, anaemia were 
excluded from the study. A total of 30 type 2 diabetes 
mellitus patients with duration of diabetes > five year 
(Group A) and 30 cases of type 2 diabetics with duration 
of diabetes<one year (Group B) were included in the 
study. Group A taken as known diabetic and group B as 
newly diabetics. Another 30 subjects with no history 
of any disease were recruited as controls (Group C). 
Sample size was calculated using the sample size calcu-
lator software available online (https:// riskcalc.org/ 
samplesize) for continuous outcomes at confidence 
level of 95% and power of 80%. The sample size was 
calculated using the formula:

where µ  and µ  are the means of the end-points in group 0 1

one and group two, n  is the sample size in group one, 1
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n  is the sample size in group two, k =n /n  is the ratio 2 1 2
2of two sample sizes, and s  is the variance of the two 

samples (assumed common). After a 12-hour fast, BMI 
of all subjects wasassessed. Blood sample of both sub-
jects and controls was drawn to estimate the level of 
serum malondialdehyde, serum catalase, fasting blood 
sugar, serum catalase, serum cholesterol and serum tri-
glyceride using standard kits. Fasting blood sugar was 
estimated by Auto Analyzer using glucose oxidase kit 
method. Serum Catalase was estimated using hydrogen 
peroxide. Serum Malondialdehyde will be measured 
by using thiobarbituric acid method. A study-specific 
questionnaire was used to collect data. Data was analyzed 
by SPSS 23.Qualitative variables were expressed as 
frequency and relative frequency. Quantitative variables 
were expressed as mean ± Standard deviation, Study 
variables (subject to normal distribution) were compared 
by One-way Anova. P<0.05 was considered as signifi-
cant.

Results 

Demographic characteristics of diabetic group (A & B) 
and controls showed that in Group A (diabetes with>5 
yrs.), male /female ratio was 1:2. Mean age of majority 
was<40 years followed by middle age (41-50 years) 
and age>50 years. In this group 60% were former smo-
kers and 40% were regular smoker. All diabetics of this 
age groups were professionally active. Their lifestyle 
was based on their exercise and walking. It is observed 
that active lifestyle was observed in majority (33-40%) 
and about 27% were formally active. Family history was 

2
observed in nearly all diabetics with BMI<25 Kg/m . 
(Table-1). Demographic characteristics of diabetic 
group (A & B) and controls showed that in Group B 
(diabetes<1 yrs.), male /female ratio was 1:3. Mean age 
of majority was<40 years followed by age>50 years 
and middle age (41-50 years). In this group majority 
was former/non-smokers. All diabetics of this age group 
were professionally active. Their lifestyle was based on 
exercise and walking. Active lifestyle was observed in 
majority (60%) and about 23% were formerly active 
and 16% had no physical activity. Family history was 

2observed in nearly all diabetics with BMI<25 Kg/m  
(Table-1). Mean levels of fasting blood sugar, serum 
MDA, serum cholesterol was high in Group A compared 
to Group B and controls. Whereas the mean level of 
serum triglycerides was high in Group B compared to 
Group A& controls. On the other hand the level of serum 
catalase was low in both A & B compared to Group C 

(Table-2). Analysis of variance (one way) of 
biochemical parameters was carried out between 
groups and within groups of diabetic subjects (Group A 
& B) and controls. According to analysis significant 
(P<0.001) difference was observed in values of 
fasting blood sugar, serum MDA, serum catalase, 
serum cholesterol and triglycerides between groups 
(Table-3).
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Table 1:  Demographic Characteristics of Diabetic Groups 
(A&B) and Controls Presented by Frequency and Percentages.

Variables
Diabetic 
Group A

(>5yrs)

Diabetic 
Group B

(<1 yrs.)

Controls

(Group C)

Gender (n%)

Male 10 (33.33%) 07 (23.33%) 14 (46.66%)

Female 20 (66.66%) 23 (76.66%) 16 (53.33%)

Age distribution

<40 years 15 (50%) 22 (73.33%) 20 (66.66%)

41-50 yrs 10 (33.33%) 02 (6.66%) 04 (13.33%)

>50 yrs 05 (16.66%) 06 (20%) 01(3.33%)

Smoking

Never /Former 
smokers

18 (60%) 25 (83.33%) 23 (76.66%)

Regular smoker 12 (40%) 05 (16.66%) 07  (23.33%)

Profession (n%)

Employ 16 (53.33%) 23 (76.66%) 28 (93.33%)

Others 14(46.66%) 07 (23.33%) 02(6.66%)

Life Style/physical activity (n%)

Never /Rare 08 (26.66%) 05 (16.66%) 26 (86.66%)

1-2 times weekly 12 (40%) 18 (60%) 02(6.66%)

3-6 times weekly 10 (33.33%) 07 (23.33%) 02 (6.66%)

Family history of diabetes

No 01 (3.33%) 28 (93.33%) 30 (100%)

Yes 29 (96.67%) 02 (6.66%) -

Obesity(BMI= 30- 34 Kg/m2)

Yes 01 (96.67%) 01 (96.67%) -

NO 29 (3.33%) 29 (3.33%) 30 (100%)

Table 2:  Mean and Standard Deviation in Diabetics 
Groups (A & B) and Controls

Parameters Group A Group B Controls

Fasting blood 
sugar (mg/dl)

202.16±34.20 186.55±28.21 97.67±13.95

Serum MDA
(mMol)

1.41±0.6 1.33± 0.44 0.88±0.27

Serum Catalase
(mg/dl)

1.83±0.22 1.95±0.16 5.4±0.48

Serum cholesterol
(mg/dl)

257.4±78.71 212.60±18.28 173.3±35.76

Serum
Triglycerides(mg/dl)

286.6±115.85 290.1±97.36 137.6±35.76



Discussion

Male/female ratio showed that femalesare more prone 
to develop diabetes than males. The incidence of diabetes 
was high with a period less than one year as compared 
to duration of diabetes>5.0 years. A study also found 
increased incidence of type 2 in females. The reason 
may be diversities in environment and lifestyle with 
difference in economic status. In addition, sex steroid 
hormones may have a significant effect on metabolism 
giving energy, composition of body, functions related 
with vascular system. Thus, imbalance of hormones may 
increase the risk of cardiovascular issues especially in 

12diabetic females.  However, a survey that included 
eleven studies comprising 96,581 diabetic patients found 
that males were more prone to develop diabetes than 

13
females.

According to our study majority of middle-aged dia-
betic of both groups were smokers, professionals and 
having moderately active lifestyle. Nearly all patients 
were non-obese with positive family history of diabetes. 
A study also found that incidence of diabetes is more in 
middle-aged and the risk due to ageing was increased in 
these diabetics. It is demonstrated that type 2 diabetes 
may worsen the process of ageing and gradually predis-
posediabetics to complications like retinopathy, renal 
impairment, and cardiovascular issues. It is proposed 
that type 2 diabetes encourages immature senescence 
in different cells like endothelial cells, β-cells, and car-
diomyocytes due to high BMI,inactive lifestyle and 
positive family history which may increase the risk of 

progression of cardiovascular issues even with less 
14duration of diabetes.

Relationship between normal/low BMI was less studied. 
It is thought non-obese diabetic havea changed genetic 
vulnerability to diabetes and is related to severe & prog-
ressive diabetes. A study was conductedon 5339 obese 
and lean type 2 diabetics in China to find out the associa-
tion of type 2 diabetes withgenetic variants. Results 
showed that the genotype risk score was more related 
with the risk or issue for slim type 2 diabetics than for 
obese ones. Alsodys function of beta cells and low levels 

15of insulin was noted in non-obese diabetics.  A review 
of study reported that incidence of type 2 diabetes was 
usually higher in less developed countries and the highest 
increase in incidence of diabetes is assumed in coming 
lifetime. Conversely, pathological/ physiological cha-
racteristics and issues, that increase the risk of developing 
type 2 diabetes in non-obese individuals is much dis-

16
cussed.

A study of about 15.40% regular smokers, 4.80% former 
smokers and 79.80% non-smokers in which patients 
were middle-aged diabetics was carried out. It is found 
that regular /heavy smokers showed a higher risk of deve-
loping cardiovascular issues as compared to former 
smokers and non-smokers.The exact mechanism of 
impact of smoking on diabetes is not known. It is pro-
posed that smoking along with diabetes may help to 
develop cardiovascular issues via increased oxidative 
stress and injury of endothelial cells resulting in the 

17
formation of plaques of atheroma.

One of the risk factors i.e. sedentary/in-activelifestyle 
and increased complications of diabetes is widely stu-
died. It is proposed that regular exercise and walk boosts 
the antioxidant defense of the body. However, exercise 
without guidance engulfs defenses causing damage 
due to free radicals. Thus individual who only exercise 
vigorously on weekends only may experience more 
harm than benefit. It is proposed that injuries due to 
moderate to high-intensity exercise with short-duration 
causes increased production of ROS that damages many 

18
tissues of body like skeletal muscle.  A data based on 
about 1990 diabetic and 1930 non-diabetics was con-
ducted on Spanish people. Study tried to compare relation-
ship of health to quality of life (physical &mental) and 
limitation of activities in both groups and found its 
impact on cardiovascular issues. It is concluded that low 
quality of life may increase the risk of cardiovascular 

19
problems, even in diabetics.

Mean levels of fasting blood sugar, serum MDA, serum 
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Serum Malondialdehyde

Sources
Sum 

Squares
Mean 

Square
F-

Statistic
P-

value

Between Groups 2.86 1.43 6.63 0.002

Within Groups 12.10 0.21

Serum Catalase

Between Groups 9.8 4.9 133.99 0.00

Within Groups 2.2 0.03

Serum Cholesterol

Between Groups 37609.80 18804.9 7.48 0.002

Within Groups 67875.32 2513.90

Serum Triglycerides

Between Groups 151565 75782.5 9.40 0.00

Within Groups 217601.6 8059.31

Fasting blood sugar

Between Groups 199615.87 99807.9 66.17 0.000

Within Groups 90498.60 1508.31

Table 3:  Analysis of Variance (One Way) of Biochemical 
Parameters In Groups (Group A &B) and Controls



cholesterol was high in diabetics with duration of diabetes 
>5 years compared to diabetics with duration <one year. 
Dyslipidemia is known in type 2 diabetes affecting 
73% to 86% patients characterized by hypertriglyceri-
demia (HTG) and hyperglycemia. HTG appears due 
to increased synthesis, low clearance with known dys-

20lipidemia in diabetics . We agreed with a study, carried 
out in 60 diabetics. Among these 30 diabetics are newly 
diagnosed and 30 were known. Their blood levels of 
fasting blood sugar, cholesterol, triglycerides and MDA 
was estimated. Study found high values of fasting blood 
sugar, cholesterol, triglycerides and MDA in diabetics 
of large duration compared to recent diabetics. It is 
suggested that duration of diabetes is independently 
related with raised values of lipid peroxidation due to 
chronic oxidative stress due to excess of free radicals. 
These free radicals cause complications of diabetes 
including cardiomyopathy, neuropathy and retinopa-

21thy . According to studies the key risk issue for process 
of dyslipidemia in diabetics are aging, hypertension, 
inactive lifestyle, high BMI and prolonged duration 

22,23
of diabetes.

We observed, however, increased values of serum tri-
glycerides in newly diagnosed diabetics compared to 
known diabetics. Most of the studies found high levels 
of serum triglycerides in known diabetics compared 
to newly diagnosed. It is proposed that high levels of 
triglycerides are related to micro-vascular complications 
due to endothelial dysfunction and lipid peroxidation. 
It is suggested that estimation of triglyceride may be 
helpful to monitor the metabolic position in clinical 

24
situations.

Low levels of serum catalase was observed in both 
new and known diabetic. first_page

Study observed low levels of catalase in both new and 
known diabetics. A study tried to elucidate the associa-
tion of diabetes with antioxidant defense. Study included 
102 middle aged diabetics and investigated the levels 
of superoxide dismutase, catalase and status of vitamin 
D and A. An inverse activity of catalase and superoxide 
dismutase was related with risk of type 2 diabetes. The 
probable influences are lifestyle, triglyceride and cho-
lesterol that may mediate the link of superoxide dis-

24mutase and catalase with risk of type 2 diabetes . Num-
ber of studies proposed the association of low value of 
catalase and risk of developing the type 2 diabetes. One 
of the studies proposed that low catalase causes failure 
of function of pancreatic beta cells and damage by reac-
tive oxygen species. Besides, hyperglycemia is one of the 

25 
factors to down regulate the expression of catalase.

Conclusion

Reduced levels of catalase and increased values of 
malondialdehyde cause imbalance of oxidative stress 
that may increase the risk of cardiovascular disease in 
both new and known diabetic patients. However, more 
studies are needed to find the gender specific risk issues, 
intensity/duration of exercise, emphasis on oxidative/ 
anti-oxidative enzyme, dyslipidemia and reason of non-
obese diabetes. Sex-dimorphouspatho-physiological 
devices of type 2 diabetes and its complications may help 
to additional personalized care of diabetes in coming 
years and give more perception in gender related risk 
issues.
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Introduction

Bipolar disorder is a chronic mental illness causing 
extreme shifts in mood and energy levels, from 

manic episodes of heightened excitement to depressive 
1

episodes of deep sadness or hopelessness.  Bipolar dis-
order is a persistent sickness related with seriously 
debilitating symptoms that can significantly affect the 
both patients and their caregivers and can have long-

lasting unfavorable consequences for the patients' psy-
chological and physical, instructive, and interpersonal 

2
relations.  Bipolar disorder classified into three types: 
Bipolar type I, Bipolar type II, and Bipolar disorder 

3
not otherwise specified (NOS).  Bipolar type I involves 
manic episodes followed by hypomanic or major depre-
ssive episodes. Bipolar type II includes hypomanic and 
major depressive episodes. Bipolar Disorder NOS encom-
passes symptoms not meeting criteria for Bipolar type I 

3or type II.  For Bipolar type I and Bipolar type II, the 
overall lifetime prevalence was 1.06% and 1.57%  respec-
tively showing Bipolar type II disorder to be more pre-

4
valent.  These conditions, though not meeting full diag-
nostic criteria, still significantly impact functioning. 
Recognition of bipolar disorder as sixth leading cause 
of disability adjusted life years by the World Health 
Organization in people of working age (15 to 44 years) 
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Table 1:  Frequency distribution of caregivers of bipolar 
patients according to Demographics characteristics (n=220)

Demographic Characteristics No. of Caregivers %

Age (years) 

21-30 22 10

31-40 99 45

41-50 77 35

>51 22 10

Mean + SD 39.31 + 8.12 years

Gender

Males 90 45

Females 121 55

Relationship with Patients

Child 88 40

Parents 55 25

Siblings 22 10

Spouse 55 25

5
underscores the need for effective diagnosis and support.

Caregivers are the people who join in or offer types of 
assistance to a patient. It very well may be a spouse, 
parent, or it can be an individual who has the most suc-
cessive contact with the patient and can be reached by 

6
treatment staff in the event of a crisis.  Formal caregiving 
involves paid assistance, often professional or institu-
tional, while informal caregiving refers to unpaid care 
provided by individuals or families to relatives, friends, 

7
or neighbors.  Depression is likely to be high among 
family caregivers in the form of hopelessness, helpless-

8ness, and emotional distress.  Clinicians hardly pay any 
9

attention to the needs of caregivers.  Reports suggest 
that caregivers experience depressive symptoms at 
twice the rate of non-caregivers. These individuals fulfill 
a crucial role in providing support to family members 
who are ill, incapacitated, or disabled 10 Up to 90% of 
people with mental disorders live with relatives. The 
effected person is dependent on the caregiver for emo-
tional support, personal care and practical help. These 

11
demands can result in stress to caregivers.  Care givers 
negative experiences not only affect their own health 
but are also important because their involvement is 

12essential for optimal treatment of patients.  Close family 
members of people with bipolar disorder often bear the 
burden of emotional anguish, depression, and high rates 

2,13
of mental health care utilization.  It has been advised 
that caregiver personal health, older age, female gender 
and spending more time with the patient are risk factor 

14,15 for caregivers’ depression. Parents reports high level 
of depressive symptoms than spouses and more in pa-

15 
tients with history of suicidal attempt or ideation.

Many of the previous studies  done in Pakistan either 
focus on depression in patient secondary to a neuropsy-
chiatric illness themselves or focus on caregivers on 
depression, schizophrenia, and dementia etc. or don’t 

16,17differentiate mental illness separately.  The objective 
of current study was to determine frequency of depre-
ssion in caregivers of patients of bipolar disorder and to 
determine the contributing factors leading to depressive 
disorder among caregiver of bipolar disorder.

Material and Methods

Correlational research design was used for the current 
study. Convenient sampling technique was used and 
data from (N=220) caregivers both males and females, 
aged more than 18 years accompanying the patients 
coming in OPD of psychiatry department Sir Ganga 
Ram Hospital Lahore Pakistan were gathered. Care-

givers who live with the patient, in the same environment, 
for at least twelve months and was involved directly 
in giving care to the patient were included. Caregivers 
who have psychiatric disorder and have any history of 
psychoactive drug abuse were excluded from the study. 
Consent was taken from the caregivers, confidentiality 
and time for finishing the questionnaire was specified 
to them. Hospital Anxiety and Depression scale (HAD) 

18was utilized for evaluation.  There are two question-
naires on it: one for depression and one for anxiety.  
Seven of the items in even serial i.e. 2, 4,6,8,10,12 and 
14 related to depression and items in odd numbers are 
related to anxiety i.e 1,3,5,7,9,11 and 13. Each item 
on the scale meant that a person can score from 0 to 21. 
A cut off of 8/21 was required for the identification of 
depression. Cronbach's alpha of the scale was .80 which 
showed good internal reliability. Two hundred and 
twenty caregivers accompanying the patients coming 
in outpatient department were included. Written infor-
med consent was taken from the caregivers. Each care-
giver was interviewed and then marked down. Additio-
nally, Urdu version of Hospital Anxiety Depression 
Scale was applied on caregivers to measure the frequen-
cy of depression. All data was entered into SPSS version 
26 for further analysis. Quantitative data was presented 
by mean and standard deviation. Qualitative data was 
presented by frequency and percentages. Data was stra-
tified for gender, duration of disease and poor comp-
liance in patients to address the effect modifiers. Chi-
square test was used for post-stratification.
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Results

A total of 220 caregivers of bipolar affective disorder 
meeting the inclusion criteria were selected from in-
patient department. A detailed interview was carried, 
and all the answers were recorded on the pre-designed 
Performa. The presence or absence of depression in 
care givers of bipolar disorder patients was noted. 

Results of table 1 revealed that when caregivers of bi-
polar patients were distributed according to different 
age groups, there were 22 caregivers who were in the 
age group of 21-30 years making 10% of study group. 
In age group of 31-40 years, there were 99 caregivers 
(45%) while 41-50 years age group contained 77 care-
givers (35%). There were 22 (10%) caregivers in age 
group of >51 years. Mean age was 39.31 + 8.12 years 
in study population.  Results showed that 121 caregivers 
were females (55%) and 90 caregivers were males (45%). 
The results also indicated the distribution of caregivers 
according to the relationship with patients. There were 
88 children (50%), 55 parents (25%), 22 siblings (10%) 
and 55(25%) spouses. 

Fig-1: Frequency of depression in caregivers of bipolar 
disorder patients (N=220).

Figure 1 shows distribution of cases according to pre-
sence or absence of depression in the caregivers of bipolar 
patients during their inpatient stay at the hospital. It can 
be seen that the recent study, 58 caregivers (26%) had 
HAD scores of more than 8, confirming the diagnosis 
of depression while 162 (74%) caregivers had no depre-
ssion at all. Fig-2  indicates the stratification of 
depressed care-givers according to gender, duration of 
the disease and compliance of the patients respectfully. 
It can be noted that the gender and duration of disease 
had significant effect (p value <0.05) on the presence 

of depression whereas compliance of patient had no 
clinically signifi-cant effect (p value >0.05).

Fig-2: Depressed caregivers according to Gender, 
Duration of Disease and Compliance of Patients (N=220)

Discussion

The effects of bipolar disorder on functioning have 
been the subject of several research, but the effects on 
the families of those who are affected have received 
far less attention. In this research, 26% of caregivers 
of bipolar patients reported depression. This is consis-
tent with recent research findings from Pakistan, which 
showed that about 29.6% of bipolar patients' caregivers 

19
had depression.  In a study examining the relationship 
between the mental health and mental burden of care-
givers of patients with chronic mental disorders, as well 
as the relationship between these variables and social 
support and coping strategies, the findings indicated 
that mental health is associated with a lower frequency 
of positive symptoms and social support, while mental 
burden is associated with a higher frequency of negative 

20 symptoms.  The present study found that the source of 
burden for caregivers in both groups was more objective 
than subjective. This could be attributed to inadequate 
social supports, such as long-term and short-term hos-
pitalization services, rehabilitation, outpatients, or per-
manent patient care. Additionally, the presence of a 
mental patient may have an impact on the gender and 
income of the caregiver's family.  These results are in 
line with the demands of caregivers for bipolar illness 
patients who have severe symptoms and who have to 
bear a heavier load.  

The relationship between the study group's stigma and 
the caregiver's female gender could potentially be ex-
plained by elevated social role expectations. Of the care-
givers in the current study, 45% were men and 55% 
were women. In addition to caring for the bipolar patient 
and handling home duties, women are more frequently 
required to socialize with people outside the family. As 
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a result, family members may experience increased 
stigma if their female spouse or kid does not fulfill this 

15,21social role requirement.  Conversely, because certain 
behaviors like risk-taking and interpersonal aggre-
ssion are more socially acceptable in men, female 
caregivers who take on or restart these responsibilities 
may face greater discrimination than their male counter-

21parts.  Numerous studies have looked at the relationship 
between carers' physical and mental health and caring 
for a bipolar patient. The majority of research found a 
correlation between greater levels of psychological 

13,15
stress and depression and caregiving.  According to 
longitudinal studies, caregivers' depression levels rose 

8when they assumed a caregiving duty.  It is yet unclear 
how caregivers' psychological health may be affected 
over time by stepping into and out of the caring role in 
addition to other roles like marriage, parenthood, and 
work. Contextual factors, such as gender, race/ethnicity, 
and age, have also been found to account for variations 
in the mental and physical well-being of caregivers, 

22
in addition to methodological disparities.  According 
to a meta-analysis on the relationship between caregiver 
gender and health, female caregivers were shown to be 
less physically healthy and to have a greater likelihood 

23of depressive symptoms than male caregivers.  Under-
standing factors like expressed emotion and caregiver 
stress across cultures is vital for managing relapse and 
enhancing quality of life. High expressed emotion at 
home raises the relapse risk for bipolar individuals, 
leading to blame and pressure. Family therapy breaks 
this cycle. Recognizing stigma around mental illness 
within families is key for improving patients' and care-
givers' quality of life. 

Conclusion

Mental illnesses like bipolar disorder disrupt daily life 
and harm family well-being. Stressful environments and 
caregiver burdens worsen physical and mental health. 
Family dynamics are crucial in conditions like bipolar 
disorder. The process of providing care involves the 
patient and an individual responsible for their long-
term care. In conditions like schizophrenia and bipolar 
disorder, long-term care is necessary, leading to 
caregiver burden. Despite increasing research on 
caregiver distress, nega-tive outcomes, lack of support, 
and interventions to alle-viate caregiver stress, there is 
a gap in understanding the mental distress of 
caregivers and the complexities of their caregiving 
experiences. The interplay among patient features, 
caregiver traits, and support mecha-nisms all of which 

ultimately influence the caregivers' burden of care has 
received very little research atten-tion. Enhancing the 
psycho educational supportive program for family 
caregivers for people with bipolar disorder can help 
improve depression outcomes in these caregivers by 
reducing their burden and improving their ability to 
handle pressure from caring for their patients. The 
creation of counseling services to enhance 
adaptability, personal satisfaction, and versatility for 
caregivers for individuals with psychiatric instability, 
including bipolar disorder. Furthermore, in order to 
develop effective treatment and preventative strategies, 
additional qualitative studies on the burden and coping 
mechanisms of caregivers for people with bipolar dis-
order is required.  
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Introduction

Telehealth, which involves using technology to 
deliver healthcare services remotely, has extended 

1,2
beyond medicine to various fields, including dentistry.  
Initially, telehealth dentistry primarily focused on pro-
viding remote diagnosis and consultations. The aim was 
to improve healthcare in rural areas, ensure timely access 
to care, reduce waiting times for appointments, and 

3
address social and geographical inequalities.  Telehealth 
has notably enhanced communication between general 
and specialist dental practitioners, playing a key role in 
large-scale dental screening programs. This has resulted 
in significant cost savings compared to traditional 
methods in remote and urban areas, ultimately enhancing 

4
access and care for underserved populations.

The utilization of remote dental services, has emerged 
as a powerful tool in the field of dentistry. Tele dentistry 
enhances the training of professionals by providing 
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access to continuous education and specialized consul-
tations, which are particularly beneficial in underserved 

3
areas.  Additionally, it improves the effectiveness of 
primary healthcare by enabling early diagnosis and 
intervention, thus reducing the need for advanced treat-
ments. Furthermore, tele dentistry has been shown to 
enhance the quality of oral healthcare services by facili-
tating regular monitoring and follow-up care, leading 

4to better patient outcomes.  Successful integration of 
telehealth into oral healthcare requires training oral 
health professionals in digital media usage, modifying 
workflows, and bolstering management support. Resource 
management challenges identified in previous studies 
may hinder access to telehealth tools, thereby reducing 
their effectiveness in maintaining care quality and oral 

5
health indicators.

A study found that patients and caregivers, especially 
those having trouble getting dental appointments, were 

6
highly satisfied and found the service acceptable.  
Another study observed fewer referrals to specialized 
care and improvements in how oral health teams app-
roach patient care. A study in 2021, pointed out that 
teledentistry has the potential to decrease plaque and 
gum inflammation levels, as well as the occurrence of 

7
white spot lesions.  A study conducted in 2012, highligh-
ted the importance of telehealth in reaching at-risk and 
underserved communities, underscoring its potential 

8for improving preventive oral healthcare.  Maintaining 
oral health is essential for overall well-being, and access 
to dental care plays a crucial role in promoting good 

9oral hygiene.

Despite its importance, numerous barriers hinder a 
significant portion of the population from accessing 
necessary dental care, contributing to a higher prevalence 
of oral diseases. These barriers include the limited avail-
ability of oral health services, geographic constraints, 
financial limitations, and transportation issues. Providing 
universal dental care is essential to reduce disparities 

10
in oral health.

In recent years, telehealth has emerged as a promising 
solution to overcome these barriers and improve access 
to preventive oral healthcare. By leveraging technology, 
telehealth can reach underserved populations, bridging 
the gap in oral healthcare access. Patients can receive 
preventive oral healthcare without physical visits to 
dental practices, receiving virtual consultations, educa-
tional sessions, and even screenings and assessments. 
Moreover, telehealth enables early intervention and 
timely treatment of oral health issues, leading to imp-

roved outcomes and reduced healthcare costs in the long 
11 term.

Despite the growing recognition of telehealth's potential, 
there remains limited literature on the benefits and prac-
ticality of virtual or "online" tele dentistry in providing 
preventive dental care, such as dental screening and 
dietary counselling, particularly for paediatric popu-

12
lations.  This study aims to assess the experiences, 
satisfaction levels, and feasibility perspectives of patients/ 
guardians and providers participating in a prevention-
focused telehealth program at the pediatric dentistry 
department of a dental hospital.

Material and Methods: 

The study was conducted in the Department of Paediatric 
Dentistry at a dental college in Multan, Pakistan. The 
Zoom videoconferencing platform was used for synch-
ronous telehealth. Parents and guardians got a WhatsApp 
message with information about the appointment and 
a link to join the virtual lesson. The one-click link lets 
anyone with an internet-connected gadget join the 
session. During sessions, families could use the video 
interface to discuss their main dental issues and share 
photos through the chatbox, which let clinicians assess 
them in real time. After a careful look at dietary habits 
and a caries risk assessment, consultants made and 
showed personalised care plans for each patient that were 
tailored to their specific needs. This included how to 
brush teeth, live demos using a typodont model, an 
evaluation of current brushing techniques, a prescription 
for a certain toothpaste, suggestions for oral hygiene 
aids, dietary advice, and ideas for tooth brushing games, 
videos, or resources. Resources and important messages 
were shown on the Zoom share screen and WhatsApp 
to everyone at the end of the meeting. Parents and guar-
dians who were able to take the online poll had used 
Zoom before and did not need an interpreter.

 The parent/guardian questionnaire was an online survey 
with 30 questions based on the Telehealth Satisfaction 
Questionnaire (TSQ). The questions looked at technical 
quality, communication impact, ease of use, comfort, 
accessibility, perceived usefulness, effectiveness, inten-
tion to use or reuse, and overall satisfaction with video 
or audio consultations in the home. A facilitator guide 
was used by the clinicians' focus group to talk about the 
telehealth process's satisfaction, ease of use, usefulness, 
and efficiency, as well as communication skills, parental 
views, problems, and possible solutions. The hour-long 
focus group was led by an external co-investigator, and 
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the session was recorded and transcribed.

The Institutional Review Board (IRB) at Bakhtawar 
Amin Medical & Dental College in Multan, Pakistan, 
granted approval for the study with IRB Num (236/23/ 
COD). Informed consent was obtained online from 
participants, and written in person consent was obtained 
from doctors. An information sheet was provided before-
hand to all participants, outlining the purpose, duration, 
and other details of the study. Participants were assured 
that their data would be kept confidential and only used 
for research purposes. To analyse questionnaire data, 
descriptive statistics were used to look at the 
distribution, and survey answers were used to create 
thematic groups. Chi-square tests and analyses of 
variance looked at how factors are rela-ted to each other. 
Coding was done manually. The Ritchie and Spenser 
framework was used for the analysis.
 

Results

A total of 45 guardians participated in the study, which 
was conducted from June 2023 to October 2023. A signi-
ficant portion of the parents (46.6%) were from the 30-
39-year-old age group, and the majority had between 3 
and 4 children (53.4%). A substantial majority (71.2%) 
reported speaking Urdu as their primary language at 
home, indicating a diverse cultural background among 
the participants. Travelling difficulty from appointments 
to their children's dental appointments was reported by 
a significant majority (64.5%) of the parents (Table 1). 
The children of the surveyed parents showed a mean 
age distribution, with a considerable number (60%) 
aged between 4 and 8 years. The data revealed that a 
vast majority of children (80%) did not report dental 
pain, and a notable 91.1% did not report dental swelling, 
indicating a prevalence of dental issues among the 
pediatric population surveyed. However, a large number 
of children (64.9%) had dental decay, emphasizing the 
importance of comprehensive dental care. A significant 
majority (64.5%) of respondents expressed that traveling 
to dental appointments posed challenges, highlighting 
the logistical barriers families face when accessing 
pediatric dental care. Some participants preferred tradi-
tional, face-to-face consultations for learning essential 
aspects of dental health, as indicated by a low score (2.6, 
SD = 1.01). With regard to parental demographics, a 
diverse range of languages spoken at home was noted, 
with Urdu being the predominant language (71.2%), 
followed by English (24.4%), Punjabi (2.2%), and 
Saraki (2.2%). This diversity underscores the impor-

tance of culturally sensitive healthcare provision.

In terms of travel difficulty, a clear majority (64.5%) 
agreed or strongly agreed that travelling to dental appoint-
ments was challenging, underscoring the logistical 
barriers faced by families in accessing paediatric dental 
care.

A low score (2.6, SD = 1.01) on the effectiveness of 

learning oral hygiene skills or healthy diet habits via 
telehealth compared to in-person visits indicates a sub-
set of participants might prefer traditional, face-to-face 
learning for these essential aspects of dental health. 
This points to an opportunity for enhancing how educa-
tional content is delivered and engaged with in a tele-
health setting. The overall quality of the telehealth expe-
rience, as indicated by a score of 14.8 out of 25, suggests 
that technical aspects and the user experience need signi-
ficant improvements. The feedback highlights the need 
for better audio/visual clarity (2.5/5) and a more user-
friendly system (2.6/5), which are critical for a successful 
telehealth encounter.

Communication scores generally reflect a positive 
experience, with participants finding it relatively easy 
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Parent n (%) Child n (%)

Age (years) Age (years)

20–29 6 (13.4) 0–3 8 (17.7)

30–39 21 (46.6) 4–8 27 (60)

40–49 18 (40) 9–12 10(22.3)

Parents' language
Dental pain

(Self-reported)

English 11 (24.4) Yes 9 (20)

Urdu 32 (71.2) No 36 (80)

Punjabi 1 (2.2)

Saraki 1 (2.2) Swelling (Self-
reported)

Pashto 0 (0) Yes 4 (8.9)

Other 0 (0) No 41 (911)

Number of 

children

Dental decay
(Self-reported)

1–2 16 (35.5) Yes 19 (64.9)

3–4 24 (53.4) No 26 (35.1)

>5 5 (11.1)

Travelling Difficulties

Strongly disagree/
disagree

5 (11.1)

Neither 11 (24.4)

Strongly agree/agree 29 (64.5)



Summary component factors (p-values)

Satisfaction Usefulness Quality

Independent t-test results
Mean 

difference (SE)
p-Value

Mean 
difference (SE)

p-Value
Mean difference 

(SE)
p-Value

Child's age 0.67 (1.27) 0.61 1.16 (1.65) 0.068 0.84 (1.23) 0.63

Number of 
children

<3  0.71 (1.06) 0.466 1.03 (1.62) 0.563 1.14 (1.09) 0.127

≥3�

<4 years

≥4 years

Summary 
components

Survey question
Mean score 

(SD)

Usefulness 
(score = 1 6.4/25)

Telehealth saves me time traveling to the hospital or a specialist clinic 4.1 (0.66)

I obtain better access to health-care services via telehealth 3.2 (0.71)

I do not need assistance while using the system 3.1 (0.47)

I think the health-care provided through telehealth is similar to what would be provided 
in the clinic

3.4 (1.03)

I think that consulting in person would have been a better way to learn how to take care 
of my teeth or eat well.

2.6 (1.01)

Quality 
(score = 14.8/25)

The tele dental method is simple and easy to comprehend. 2.6 (0.47)

I could see and hear my consultant as if we were face to face. 2.5 (0.51)

I felt like I got enough attention during the tele dental program. 3.5 (0.78)

I can easily talk to my health-care provider through telehealth 4.1 (0.69)

The health-care provider is able to understand my child's health-care condition 2.1 (0.81)

Satisfaction 
(score = 21.7/35)

Overall, I am satisfied with the quality of service being provided via telehealth 2.1 (0.75)

I find telehealth an acceptable way to receive health-care services 2.6 (1.08)

I feel comfortable communicating with my health-care provider through telehealth 3.1 (0.62)

I will use tele dentistry program in future too 3.1 (0.85)

I have learnt essentials methods to help keep my kids’ teeth healthy 3.1 (0.62)

I now have useful skills to help me improve the food my child eats. 3.6 (0.51)

I am sure that I can use these skills in real life. 3.1 (0.57)

to converse with their healthcare provider (4.1/5). How-
ever, the lower scores regarding the provider's under-
standing of the child's health condition (2.1/5) reveal 
a crucial area for enhancement in ensuring effective 
and empathetic communication within the telehealth 
platform.  Satisfaction levels with telehealth services are 
indicative of their acceptance and perceived benefits, 
especially in gaining valuable skills for maintaining 
dental health (3.1/5), dietary improvements (3.6/5), 
and the confidence to apply these skills effectively 

(3.1/5). Yet, the overall satisfaction score (21.7/35) 
signals a cautious optimism among participants, sugges-
ting that while telehealth is valued for its accessibility 
and potential, there's a considerable scope for enriching 
the user experience to meet and exceed user expectations 
fully. The willingness to reuse telehealth services (3.1/5) 
and the comfort level with this mode of communication 
(3.1/5) show a general positivity towards telehealth as 
a healthcare delivery method.

Esculapio - Volume 20, Issue 02 2024 - www.esculapio.pk - 185

The analysis of telehealth services based on the child's 
age and the number of children in a family showed that 
differences in satisfaction, usefulness, and quality of 
these services were small and statistically insignificant. 
For children under 4 years, the differences in satisfaction 
(0.67), usefulness (1.16), and quality (0.84) were not 
significant enough to suggest that the child's age impacts 
parents' perceptions of telehealth services. Similarly, 

families with fewer than 3 children experienced only 
slightly higher satisfaction, usefulness, and quality com-
pared to those with 3 or more children, but again, these 
differences were not statistically meaningful. Essentially, 
whether considering the age of the child or the number 
of children in a family, these factors do not significantly 
alter how parents view the effectiveness and quality of 
telehealth services.
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Qualitative Analysis

Telehealth sessions were highlighted for patients with 
transportation difficulties, emphasising their potential 
advantages. The analysis also highlighted benefits for 
paediatric patients with anxiety or unique needs like 
sensory difficulties, developmental delay, or autism dis-
order. Consultants were of the view that they could effec-
tively involve anxious and introverted patients in oral 
hygiene education by conducting the sessions in the 
patients' familiar home environment. These sessions 
helped reduce sensitivity to the dental environment, 
preparing patients for future in-person treatment. Tele-
medicine improves dental care accessibility, especially 
in underserved rural areas with limited dental specialists. 
Patients expressed satisfaction with remote consulta-
tions, eliminating the need for travel and consulting with 
specialists. The telemedicine programme alleviated the 
burden on families associated with in-person visits. 
Overall, the relaxed environment facilitated the exchange 
of oral health preventive information. 

As in surgery, during documentation, clinicians have to 
engage the child and give them instructions to sit still 
or limit movement. From the clinician's perspective, the 
primary advantages of a telehealth service are improved 
communication and connections, as well as a greater 
focus on prevention as compared to in-person appoint-
ments. Clinicians perceived that the method of commu-
nication resulted in increased parental involvement 
during the session. The consultations were frequently 
demonstrated to incorporate counselling for siblings as 
well, fostering bonds with all members of the family 
and offering comprehensive family-centred care.

“Guardians must be present with the child, holding the 
phone or device during telehealth consultations. It entails 
a dialogue between the parent, the child, and the health-
care provider. Often, clinicians exhibit oral hygiene 
methods to the child while the parents are engrossed in 
their phones, hence improving the cooperative nature 
of telehealth consultations.”

“Parents often exhibited higher levels of involvement 
and openness in discussing personal matters, including 
social and stress-related concerns. This provided a fresh 
perspective to better understand the families' domestic 
circumstances, ultimately facilitating the establishment 
of strong connections and the customisation of patient-
centred care.”

Technical obstacles encompassed inadequate internet 
connectivity among parents or the use of outdated devices, 

resulting in delays or interruptions in video transmission. 
Considerable time and effort were often spent instruc-
ting parents on installing and using the app before 
appointments.

Clinicians also observed that patients exhibited a lesser 
degree of seriousness towards the telehealth service 
compared to in-person appointments, resulting in higher 
rates of non-attendance compared to face-to-face appoint-
ments.

Due to the lack of reliable internet connections and 
access to technology, not all patients, especially those 
in rural or low-income areas, were able to participate 
in these consultations."

"Certain patients preferred in-person interactions because 
they felt disconnected from the care provided through 
teledental programmes."

Discussion

This study was conducted at the Pediatric Dentistry 
Department of a private dental hospital in Multan, 
Pakistan. The survey found that parents were generally 
satisfied with the telehealth services. Overall, parents 
were willing to utilize the service again, appreciating the 
convenience and ease of communication it provided. 
The benefits of telehealth were particularly significant 
for families facing transportation issues. Additionally, 
parents who spoke English or Urdu and were highly 
literate were more likely to accept the service. A 2021 
systematic review found that tele dentistry procedures 
significantly reduce plaque, gingival indices, and white 

13
spot lesions.

These constraints highlight the need to ensure equal 
access to tele dentistry services for all patients to improve 
its reach and efficacy in dental treatment. Barriers such 
as limited literacy, lack of technological knowledge, 
slow internet access, and a preference for in-person care 
can significantly impact the implementation of tele 
dentistry. Limited literacy and technological knowledge 
can prevent patients from effectively using telehealth 
platforms, while slow internet access can hinder the 
quality of virtual consultations. Additionally, a desire 
for in-person care may reduce the acceptance of tele 
dentistry among certain patient groups. Addressing these 
issues is crucial for boosting tele dentistry’s efficacy 

14
and expanding its reach in dental care.

There are strong reasons to continue implementing tele-
health, especially in primary preventive dentistry, beyond 
the initial impact of the COVID-19 pandemic and related 
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restrictions. Telehealth holds promise for addressing 
the oral health needs of rural and remote populations, 
where access to healthcare services is often limited, if 
provided with good internet and digital literacy skills, 
especially in developing countries like Pakistan. Tele-
health services can enhance access to dental care by 
connecting patients with providers in the comfort of 
their homes. A study in developing countries found 
that dentistry can enhance access to and delivery of 
oral health care at a lower cost. Several private digital 
platforms in Pakistan currently offer these services, 
improving access to dental care for individuals who lack 

15,16easy access to traditional in-person services.

The study highlighted the challenges families encoun-
tered when travelling long distances to access tertiary 
dental care services, underscoring the importance of 
telehealth in addressing these accessibility issues. Feed-
back from parents underscored the difficulties associated 
with attending multiple appointments. Consequently, 
the findings supported the permanent incorporation 
of tele dentistry program for initial screening, consul-
tations, and paperwork with positive feedback already 
evident. This adjustment not only enhanced efficiency 
but also contributed to an improvement in overall patient 
satisfaction, reflecting the positive impact of integrating 
telehealth services. Additionally, it allowed for greater 
flexibility in scheduling and reduced wait times for 

17,18patients.

Interestingly, current research revealed a disparity in 
the satisfaction and feasibility ratings of the telehealth 
service between families speaking English or Urdu and 
those with high literacy rates. This highlights the impor-
tance of considering cultural and language barriers when 
implementing telehealth services to ensure equitable 
access and satisfaction among all patient populations. 
Language and cultural challenges can significantly 
impact the viability and patient satisfaction of telehealth 
services. To guarantee fair access for all patients, it is 
crucial to implement measures such as providing inter-
preters or translators for non-English and non-Urdu-
speaking patients. Additionally, ensuring that telehealth 
platforms are user-friendly and accessible to individuals 
with varying levels of technological literacy is essential. 
Moreover, cultural competency training should be 
provided to all staff members. The findings indicate 
that children with impairments and/or unique needs, who 
frequently experience dental problem, can significantly 
benefit from continued tele dentistry utilisation, given 

19,20
the availability of suitable infrastructure and support.

Furthermore, telehealth could help the dental system 
save money and time. According to previous study, low-
cost cellphone preventive services can save a lot of 
money by lowering the caries rate in kids from low-

21,22income families.  While telehealth offers flexibility 
and is well-received by patients, families, and clinicians, 
challenges such as appointment cancellations and non-
attendance persist. To address this issue, the hospital 
should implement SMS reminders for telehealth appoint-
ments. However, the practicalities and cost-effectiveness 
of this option warrant further assessment.

Although personalised preventive advice via telehealth 
is beneficial, research suggests that face-to-face appoint-
ments are more effective in reducing plaque levels and 
cavities, especially in educating patients on proper oral 
hygiene practices and fluoride techniques. Therefore, 
It is important to carefully think about the role of tele-
health as a useful addition to regular dental visits in 
addition to in traditional in person consultations for 
preventative care.

Conclusion

Parents of paediatric patients and clinicians alike rated 
preventive dental telehealth visits satisfactory. The 
benefits of the programme were more pronounced for 
individuals having residence far away from hospital, 
those that have special needs related to healthcare, whose 
primary language was Urdu, and had a good internet 
connection. Clinicians reported improved communi-
cation with families, increased parental involvement, 
and enhanced comfort for children at home. Disadvan-
tages included the excessive time and effort needed to 
fix technological problems, bad internet connections, 
and more missed appointments.

Even with these problems, the results show that preven-
tive oral health services delivered through virtual plat-
form are still useful as an addition to in-person care, espe-
cially for patients with specific needs. Future research 
should include larger and more diverse patient popu-
lations, incorporating interpreters as needed, to further 
explore how telehealth services can overall impact the 
healthcare quality. This knowledge can inform improve-
ment and enhancement in telehealth services, consultant 
training, and the development of best practices.
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Introduction

Diet plays pivotal role in maintenance of health 
and prevention of diseases by providing various 

1nutrients to our body required for normal functioning.  
Cancer cases are increasing day by day worldwide 
becoming one of the main public health issues. This 
increase in incidence rates is due to increase in environ-

mental carcinogens, unhealthy dietary habits and seden-
2,3

tary lifestyles.

Malnutrition and cancer are deeply interrelated. Cancer 
and its aggressive treatment both cause huge effects 
on health and nutrition, leading to cancer cachexia.  
The complicated etiology of malnutrition in cancer 
patients is influenced by the location and type of tumor, 
stage of the disease, side effects of the aggressive thera-
pies, socioeconomic status, lack of nutritional know-
ledge, inadequate nutritional therapy, number and inte-
rest of caretakers, financial stress as well as lack of 

4medical staff awareness.  Muthike CW, et al found out 
that nutritional practices among cancer patients revolve 
around various factors which are inter-related. These 
include lack of diet-disease knowledge, patient’s dietary 
preferences, poor choice of food quality, improper 
hygiene, ignorant cultural practices, myths and super-
stitions, metabolic state impacted from cancer, impact 
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Abstract 

Objective: To assess nutritional knowledge among cancer patients.

Material and Method: It was a cross sectional descriptive study conducted at Ittefaq hospital, affiliated with 
Sharif Medical and Dental College, Lahore from 6th November,2021 to 6th May,2022. 192 cancer patients 
aged 15-70 years were selected by non-probability convenient sampling technique.

Results: The mean age of sample population was 43.46±15.257 years. Out of 192 participants, 56.3% of partici-
pants were females. About 25% of participants were illiterate. Majority of participants had monthly family 
income ranging from 25,000 to 50,000 rupees. Participants were undergoing various treatment modalities with 
the highest percentage (88%) of patients receiving chemotherapy. About 78% of participants had adequate 
nutritional knowledge. Participants had poor knowledge regarding diet disease relationship, role of snacking 
and amount of fat in egg. We found statistically significant association between nutritional knowledge and 
education, monthly income, and treatment modality.

Conclusion: In the study, more than two thirds of participants had adequate nutritional knowledge. 
Treatment modality, monthly income, and education level were observed as major determinants of nutrition-
related knowledge.
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of chemo-radiation, nausea and taste alterations asso-
ciated with treatment, poor management of symptoms, 
limited role of appetite-enhancers, difficult timely 
navigation through health system, financial and psy-
chiatric influences of cancer, poverty of interest to seek 
nutritional advice and unavailability of qualified nutri-

3tionist.

Many studies have suggested that a healthy diet contai-
ning rich amount of vegetables, fruits, whole grains and 
legumes and less amount of red meat is very helpful to 
help body fight against cancer. Such diet provides various 
vitamins, minerals and other protective substances 
which are beneficial against cancer. American Institute 
of Cancer Research (AICR) recommends healthy eating 
and maintaining healthy weight to reduce risk of new 

5and recurrent cancers  as obesity is one of the important 
risk factors for various carcinomas including breast 

2,6and prostate carcinomas.  Patients undergoing cancer 
treatment should also have ample knowledge regarding 
food safety because immune system is compromised in 
some treatments which increases risk of food-borne 

7infections.  As there is no nutritional knowledge study 
done in cancer patients previously in Pakistan, this study 
will also help to find the sociodemographic determinants 
associated with nutritional knowledge in these patients 
so that dietary modifications would be implemented in 
future to improve nutritional status which will in turn 
produce better survival and quality of life.

Material and Method

It was a cross sectional descriptive study conducted at 
Ittefaq hospital, affiliated with Sharif Medical and 

thDental College, Lahore from 6  November, 2021 to 
th

6  May, 2022. After taking permission from Ethical 
Review Committee(No SMDC/SMRC 155-20 Dated: 
19-01-2021), a sample of 192 cancer patients aged 15-
70 years of both genders with any type of cancer presen-
ted in outdoor or indoor departments, was selected by 
non-probability convenient sampling technique. Patients 
who were unconscious and who did not give consent 
were excluded. Data was collected by three 
researchers and recorded on semi-structured 
questionnaire containing 18 questions in knowledge 
section. A score of ≥ 9 (50%) was considered 
adequate. Data collected was entered and analyzed 
using the SPSS version 21. Mean ± standard deviation 
was calculated for the quantitative variables like age. 
Frequency and percentages were calculated for 
categorical variables like gender, occu-pation, 

education and nutritional knowledge. Effect 
modifiers like age, gender, education, employment, 
family size, diagnosis and treatment modality were 
addressed through stratification. Post stratification, 
data was analyzed by using Chi-square test taking p-
value  ≤ 0.05 as significant.

Results

The mean age of the sample population was 43.46 
years ±15.257 years standard deviation. 56.3% of 
participants included in the study were females while 
43.7% were males. The most common cancer among 
females was breast carcinoma while the most common 
cancer among males was prostate carcinoma. This 
study showed that out of 192 participants, 150 (78.1%) 
participants scored ≥9 out of 18, which is indicative of 
adequate nutritional knowledge. 42 (21.9%) had 
inadequate nutritional knowledge as they scored less 
than 9 out of 18 (Table 1). Stratification was done for 
categorical variables like age, gender, education, 
marital status, employment status, family size, 
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Table 1:  Frequency distribution of respondents according 
to the adequacy of nutritional knowledge

Nutritional knowledge Frequency Percentage

Adequate (≥9/18) 150 78.1

Inadequate (<9/18) 42 21.9

Total 192 100

Table 2:  Association of adequacy of nutritional knowledge 
with stratified data on basis of various sociodemographic 
factors

Sociodemographic 
characteristic of 

respondents

Nutritional 
knowledge

T
ot

al p-
value

Adequate Inadequate

E
d

u
ca

ti
on

 
st

at
u

s

Illiterate 17 31 48

0.001
Primary/middle 44 09 53

Matric/intermediate 61 02 63

Graduation &above 28 0 28

Total 150 42 192

M
o

n
th

ly
 f

a
m

il
y 

in
co

m
e

(i
n

 r
u

p
ee

s) Less than 25000 25 14 39

0.01
25000-50000 56 16 72

51000-75000 31 10 41

Above 75000 38 2 40

Total 150 42 192

T
re

at
m

en
t 

m
o
d

al
it

y

Chemotherapy 137 32 169

0.04
Radiotherapy 6 5 11

Surgery 6 5 11

Palliative 1 0 1

Total 150 42 192



monthly family income, diagnosis, and treatment 
modality. Chi-square test was applied, and our results 
revealed that there was significant asso-ciation (p≤

0.05) between level of knowledge of respon-dents and 
their educational status, monthly family income, and 
treatment modality (Table 2). There was no 
significant association found between adequate 
nutritional knowledge and age, gender, marital status, 
employment status, family size, or diagnosis. Majority 
of participants 92.7% and 62.5% were not aware of the 
diet-disease relationship and importance of snacking 
during cancer respectively while only 37.5% of partici-
pants knew the correct frequency of food intake by 
cancer patients, i-e: 3 meals and 2 snacks.

Discussion

Nutrition plays an important role in prevention or causa-
tion of most cancer. Moreover, malnutrition during 
cancer can lead to adverse treatment outcomes leading 
to poor prognosis. This study showed that certain 
sociodemographic characteristics of population 
greatly affect the participants’ responses and their level 
of knowledge. The study included 192 participants 
from various age groups. The minimum age of 
respondent in our study was 17 years while the 
maximum age was 70 years. The mean age of our 
sample was 43.46 years±15.257 years. Almost 62 % of 
participants in this study belonged to middle age 
group, ranging from 31 years to 60 years. Majority 
(58%) of participants of study conducted by Muthike 

3CW also belonged to middle age group.  The relatively 
early onset of cancer is mainly due to various nutritional 
and lifestyle changes, leading to obesity which in turn 

8
promote the cancer development.  The study partici-
pants were divided based on marital status with 135 
married, 37 unmarried, 2 divorced and 18 widowed 
participants. There was no association found between 
marital status and nutritional knowledge in our study. 
This contrasts with the findings of study conducted by 
Parmenter K et al. in England where there was a signifi-
cant difference of nutritional knowledge among married 

9
and unmarried, widowed or divorced groups.  A highly 
significant association was found between education 
status and nutritional knowledge (p value 0.001). This 
result is in accordance with a study conducted by Muthike 
CW who also found strong association between nutri-

3tional knowledge and education status.  We found statis-
tically significant difference among nutritional know-
ledge of people belonging to various income groups 

(p value 0.01). This finding is in accordance with the 
study conducted on patients of breast carcinoma by 
Patella MN et al. to assess the nutritional knowledge 
where education status and social status have been 
strongly associated with nutritional knowledge of 

10
patients.  Participants of the study were receiving diffe-
rent treatment modalities including chemotherapy, 
radiotherapy, surgery, and palliative care. Patients recei-
ving chemotherapy were in the majority with 88% while 
5.7%, 5.7% and 0.5% of participants were receiving 
radiotherapy, surgery and palliative care respectively. 
Majority (67%) of participants of study conducted by 

3Muthike CW were also receiving chemotherapy.  It 
was concluded in this study that nutritional knowledge 
of participants varied with the type of treatment modality 
(p value 0.04)

Mean nutritional knowledge score of the study came out 
to be 11.53±2.705 (64%). The maximum knowledge 
score was 18/18 while minimum score was 5/18. 78% 
of participants in this study had adequate nutritional 
knowledge while 22% of participants had inadequate 
knowledge. This study results are close to the findings 
of Patella MN et al. who found that 60% of breast cancer 

10patients had adequate nutritional knowledge.  Similarly, 
Nambala E et al. also found 60% of patients with non-
communicable diseases in their study had sufficient 

11
nutritional knowledge.  Regarding knowledge about 
relation of inadequate nutrition with any disease, majo-
rity (92.7%) of participants were not aware of this rela-
tionship. Similarly, Muthike CW also found very poor 

3knowledge score in diet disease relationship section.  
Majority (62.5%) of participants thought that snacking 
is not required while only 37.5% of participants knew 
that snacking plays an important role in maintaining 
health of cancer patients. American Cancer Society 
recommends having snacks in addition to meals during 
a day. During cancer treatment, energy requirement of 
human body is increased, and snacking can help to 

12provide needed energy and maintain healthy weight.  
Moreover, it is also proven that fruits and vegetables 
taken as snacks decrease the mortality rates in cancer 

13
patients.  Only 37.5% of participants knew the correct 
frequency of food intake by cancer patients, i-e: 3 meals 
and 2 snacks. Enough number of participants (40.6%) 
responded to have only 3 meals per day while 18.2 % 
of participants answered to have 2 meals and 3 snacks 
daily. AICR recommends at least 5 servings per day, 3 

5 
meals and 2 snacks.

This study was conducted in one center only and nutri-
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tional practices were not evaluated in this study. So, 
further research is recommended.

Conclusion

More than two-thirds (78.1%) of our study participants 
had adequate nutritional knowledge. The worst scores 
were found in diet-disease relationship, the role of sna-
cking, and required frequency of food intake. Education, 
income status, and treatment modality of participants 
showed statistically significant association with nutri-
tional knowledge.
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Introduction

Diabetes mellitus (DM) refers to elevated blood 
sugar levels during periods of fasting or after meals. 

Sustained high blood sugar is a defining feature of DM, 
accompanied by damage and impaired function in organs 

1such as the kidneys, nerves, heart, and blood vessels.  
In 2011, the International Diabetes Federation reported 
that 366 million people worldwide were affected by DM, 
a number projected to increase to 552 million by 2030. 
The World Health Organization, in agreement with the 
American Diabetes Association and the Canadian Dia-
betes Association, established diagnostic criteria for 
DM in 2006. These criteria encompass a random plasma 
glucose level of 200 mg/dL (11.1 mmol/L), a 2-hour 
plasma glucose level of 200 mg/dL (11.1 mmol/L) follo-
wing a 75 g glucose load, or a fasting plasma glucose 
level of 126 mg/dL (7.0 mmol/L) observed on two or 

2more occasions.

Anemia, a condition characterized by a deficiency in 
red blood cells or hemoglobin, can be intricately linked 
to both type-I and type-II DM. While the mechanisms 
and impacts might differ, the presence of anemia can 
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Abstract 

Objective: This study aimed to estimate the frequency of anemia and its association with type-I and type-II 
diabetes mellitus.

Material & Methods: In this cross-sectional study, the patients presented with type-I and type-II diabetes 
mellitus were enrolled. Samples were collected from the outdoor and indoor patients of Akhter Saeed Trust 
Hospital Lahore for a one-year duration. HbA1c was performed to confirm the control of diabetes mellitus, 
and CBC showed the presence of anemia. This study was conducted on patients of both genders and all age 
groups. Based on age, history, and therapy, type I and type II diabetes mellitus were classified. A chi-square 
test was performed to assess any significant correlation between diabetes mellitus and anemia in all age 
groups and both genders. 

Results: This study was performed on 237 patients, 66.85 were female, and 33.2% were diabetic males. 
Among all diabetic patients, only 26.58 % were without anemia, and the remaining 73.42% developed any 
state of anemia among mild, moderate, or severe. The p-values show a significant association (p=0.001) between 
diabetes and anemia.  It was also found that patients with good control of diabetes show good management of 
anemia in both types of diabetes, and with poor control, anemia development chances are high. 

Conclusion: Anemia is associated with both type-I and type-II diabetes mellitus. The good control of 
diabetes mellitus is necessary for the management of anemia. 
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further complicate the management and overall health 
of individuals with either type of diabetes. Type-I DM 
is an autoimmune disorder where the body's immune 
system attacks and destroys the insulin-producing cells 
in the pancreas. This results in a lack of insulin, which 

3
is essential for glucose uptake by cells.  

The association between type-I DM and anemia often 
revolves around a few key factors. The same autoimmune 
process that targets insulin-producing cells can also 
affect other cells and functions within the body. In some 
cases, it can reduce the production of red blood cells, 
resulting in anemia. People with type I DM might face 
challenges in managing their diet due to insulin depen-
dence. This can sometimes lead to inadequate intake 
of essential nutrients like iron, vitamin B12, and folate, 

4which are crucial for red blood cell production.  Such 
nutritional deficiencies can contribute to anemia. While 
kidney complications are more commonly associated 
with type II DM, individuals with type I DM can also 
experience kidney dysfunction. Kidney impairment 
can affect the production of erythropoietin, a hormone 
that stimulates red blood cell production. Reduced 

5
erythropoietin levels can lead to anemia.

Type II DM is characterized by insulin resistance, where 
the body's cells become less responsive to insulin. This 
leads to elevated blood sugar levels. Anemia's associa-
tion with type II DM is influenced by several factors. 
Many individuals with type II DM experience chronic 
low-grade inflammation. This inflammation can inter-
fere with the body's ability to produce red blood cells, 

6contributing to anemia.  Kidney complications are more 
prevalent in type II DM. The kidneys play a significant 
role in producing erythropoietin, which stimulates the 
bone marrow to create red blood cells. When kidney 
function is impaired, erythropoietin production decreases, 
leading to anemia. Some medications used to manage 
type II DM, such as metformin, can affect nutrient absorp-
tion and utilization. Prolonged use of these medications 
might contribute to nutritional deficiencies, further 
exacerbating anemia. Uncontrolled blood sugar levels 
can impact the health of blood vessels, leading to reduced 
oxygen supply to tissues and exacerbating anemia-rela-

7
ted symptoms like fatigue and weakness.  Managing 
anemia in individuals with diabetes requires a compre-
hensive approach that addresses the specific factors at 
play. Regular monitoring of complete blood count (CBC), 
iron, vitamin B12, and folate levels is essential. Nutri-
tional counseling, supplementation when necessary, 
and close collaboration with healthcare providers are 

crucial components of managing anemia in the context 
8of diabetes.  In conclusion, anemia's association with 

both type-I and type-II DM highlights the complexity 
of these conditions. While the underlying mechanisms 
and risk factors might differ, anemia can significantly 
impact individuals with DM's health and quality of life. 
Understanding these connections and implementing 
appropriate management strategies can help mitigate 
the effects of anemia and contribute to more effective 

9, 10
diabetes care.  

Given the high prevalence of DM in our region and the 
well-established association between DM and anemia, 
our study was designed with a dual purpose. We aimed 
to assess the frequency of anemia among diabetic patients 
while investigating the intricate relationship between 
these two conditions. Additionally, we sought to deter-
mine how anemia correlates with diabetic patients' 
varying levels of glycemic control, distinguishing bet-
ween good and poor management. Our study's impli-
cations are far-reaching. By raising awareness about 
the importance of regular anemia screenings and proper 
management, we aim to empower diabetic patients to 
take charge of their health. Moreover, our findings shed 
light on the potential risk of anemia in well-controlled 
diabetic patients, as well as those struggling with their 
condition. Ultimately, this research contributes to a 
more comprehensive understanding of the intersection 
between diabetes and anemia. It equips healthcare pro-
viders and patients alike with essential insights, encoura-
ging improved care practices. As the study outcomes 
emerge, we anticipate its pivotal role in driving aware-
ness, refining healthcare strategies, and enhancing the 
overall well-being of individuals dealing with diabetes 
and its potential complications, including anemia.

Materials & Methods

The cross-sectional study was conducted in Akhter Saeed 
Trust Hospital Lahore from January 2022 to January 
2023. All diabetic patients of the said duration were 
part of this study, and non-diabetic patients were exclu-
ded. 237 samples were collected from diabetic patients 
receiving therapy to control their diabetes. Patients with 
type-I and type-II DM were part of this study. Blood 
samples were collected in the ethylenediamine tetraa-
cetic acid (EDTA) vacutainer to perform a CBC and 
hemoglobin A1C (HBA1c). CBC was performed on 
Sysmex XP-100. HbA1c was performed on an auto-
mated analyzer Audicom AC-600 based on ion exchange 
chromatography. A peripheral smear was performed on 
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Table 1:  Mild, moderate, and severe anemia in different 
age groups

Age groups

n (%)
Mild 

anemia
Moderate 

anemia
Severe 
anemia

No anemia

≤ 18 Years 03
(50.00%)

0% 0% 03
(50.00%)

19-40 Years 10
(22.22%)

23
(51.11%)

09
(20.00%)

03 (6.66%)

41-60 Years 27
(21.09%)

54 
(42.18%)

32
(25.00%)

15
(11.71%)

>60 Years 15
(25.86%)

27
(46.55%)

10
(17.24%)

06
(10.34%)

all the samples to confirm the red blood cell morphology 
which was microcytic, macrocytic, or normocytic. The 
morphology was assessed to correlate it with hemoglobin 
concentration which was calculated previously using 
the hematology analyzer. The anemia (severe, moderate, 
or mild) was confirmed on the basis of hemoglobin 
concentration and correlation with RBC morphology. 
Patients with hemoglobin less than 7 g/dl were consi-
dered severe anemic, between 7-10 g/dl moderate, and 
more than 10 g/dl concluded as mild anemic.  Patients 
with HBA1c of more than 5.5% were included in this 
study. Patient HBA1c values less than 7.0% were con-
sidered good control. If HbA1c was more significant 
than 7.0%, it showed poor control of diabetes. Mean 
corpuscular volume (MCV), Mean corpuscular hemo-
globin (MCH) and Mean corpuscular hemoglobin con-
centration (MCHC) were also noted as evidence of 
anemia. Patients of both genders (male and female) of 
all ages were part of the study. Demographics, anemic, 
and diabetic status were noted in the already-designed 
data collection performance. To analyze the collected 
data, Statistical Package for the Social Sciences (SPSS) 
version 25.0 was used. Data was distributed into diffe-
rent age groups and genders. The frequency of type-I 
and type-II DM patients were also identified. A chi-
square test was performed to assess the association 
between the different stages of anemia and type-I and 
type-II DM. The p-values were also calculated to assess 
the anemia and diabetic control.  

Results

A total of 237 samples were included in the study, 66.2% 
(n=157) were females, and 33.8% (n=80) were males. 
All diabetic patients were divided into four age groups, 
patients with ages less than and equal to 18 years, 19-
40 years, 41-60 years, and > 60 years. It was found that 
06(2.53%), 45(18.98%), 128(54.00%), and 58 (24.47%) 
of patients were included in the first, second, third, and 

fourth age groups respectively. Table 1 shows the fre-
quency of anemia among different age groups. 

In both genders (male and female), 19 (23.75%) of males 
develop mild, 30 (37.50%) moderate, and 11 (13.75%) 
severe anemia. Similarly, among females, 32 (20.38%), 
71 (45.22%), and 11 (7.00%) developed mild, moderate, 
and severe anemia. The overall frequency of mild, mode-
rate and severe anemia were 51 (21.51%), 101 (42.61%), 
and 22 (9.28%) respectively. Table 2 shows the percen-
tiles of mild, moderate, and severe anemia in both genders. 
The frequency of type-I and type-II diabetes mellitus 
was 12.23% (n=29), and 87.76% (n=208) respectively. 
In Table 3 percentile of mild, moderate, and severe 
anemia is reported in type-I and type-II diabetic patients, 
showing that  09 (31.03%) and 71 (45.22%) of patients 
developed moderate anemia respectively, which is the 
highest among all. Table 4 represents anemia in diabetic 
patients with good or poor control. The chi-square test 
showed a significant association (p=0.001) between 
anemia, and control status of diabetes.
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Table 2:  Percentages of mild, moderate, and severe 
anemia in males and females

Types of anemia Male Female

Mild 19 (23.75%) 32 (20.38%)

Moderate 30 (37.50%) 71 (45.22%)

Severe 11 (13.75%) 11 (7.00%)

No Anemia 20 (25.00%) 43 (27.38%)

Types of 
anemia

Type-I diabetes 
mellitus n=29

Type-II diabetes 
mellitus n=208

Mild 06 (20.68%) 52 (25.00%)

Moderate 09 (31.03%) 97 (46.63%)

Severe 03 (10.34%) 49 (23.55%)

No Anemia 11 (37.93%) 10 (4.80%)

Table 3:  Mild, moderate, and severe anemia in type-I & 
type-II diabetes mellitus

Types of 
anemia

Good control Poor 
control

Chi-square
P-value

Mild 49 (96.07%) 02 (3.92%)

0.001*Moderate 25 (24.75%) 76 (75.24%)

Severe 0% 22 (100.0%)

Table 4:  Association of anemic patients with good and 
poor diabetic control

*P<0.05 is considered significant.



Discussion

In our study, a total of 237 DM patients with all age 
groups were included, and they were also assessed for 
excellent and poor diabetic control and association with 
the development of anemia. There was a significant 
relationship between anemia and control of DM. It was 
assessed that patients with type-I and type-II DM are 
more likely to develop anemia, especially when diabetes 
is under poor management. Anemia is a common comp-
lication in type-II DM patients, impacting diabetes-
related complications. However, little is known about 
anemia prevalence and factors in type-II DM patients in 
specific regions like Debre Berhan Referral Hospital 
in North-East Ethiopia. This study addresses the gap by 
assessing anemia prevalence and determinants among 
249 type-II DM patients at Debre Berhan Referral Hos-
pital. The findings reveal a 20.1% anemia prevalence, 
associating anemia with factors including age (>60 
years), poor glycemic control, reduced eGFR, longer 
diabetes duration (>10 years), and diabetic complica-
tions. These insights underscore the importance of anemia 
screening, tailored interventions, and improved patient 
care within the type-II DM population, leading to better 

8outcomes.  

The objective of another study was to ascertain the pre-
valence of anemia among individuals with type-II 
DM patients and evaluate its correlation with gender, 
age, and glycemic control. The study encompassed 
patients attending the outpatient diabetic department of 
Amiri Hospital (Al-Asimah Capital area) from January 
1, 2016, to December 31, 2017. Patients were catego-
rized based on glycemic status and gender. The assess-
ment involved analyzing both HbA1C values and hemo-
globin levels. Anemia was defined by hemoglobin levels 
< 13.0 g/dL for men and < 12.0 g/dL for women. The 
results indicated a significantly higher prevalence of 
anemia in diabetic females (38.5%) compared to diabetic 
males (21.6%). Similarly, poorly controlled diabetics 
exhibited a higher prevalence of anemia (33.46%) com-
pared to those with well-controlled glycemic status 
(27.9%) (P= <0.05). Notably, patients with anemia had 
an average age of 60.69 ± 0.198 years, whereas patients 
without anemia had an average age of 54.07 ± 0.121 
years, revealing an increased risk of anemia with advan-

11
cing age.

A total of 5999 participants older than 40 years old from 
the general community were enrolled for the study. A 
total of 1414 participants were diagnosed with DM. To 
check for anemia, hemoglobin levels were measured. 

12.3% of people had anemia (Hemoglobin: 12g/dl in 
women and 13g/dl in males). Anemia prevalence was 
higher in women than men between the ages of 40 and 
49 years. The risk of developing diabetic retinopathy was 

12twice higher in males with anemia than in women.  
Although type II DM affects most study participants, 
anemia is a frequent complication. The prevalence and 
factors influencing anemia in type-I DM outpatients 
were examined. CBC was taken in addition to routine 
testing in patients with type-I DM at the Royal North 
Shore Hospital (n =135), the Royal Prince Alfred Hos-
pital (n =42), and the Austin Medical Centre (n =135) 
in Sydney, Australia. 01 in 07 patients (14%) experienced 
anemia, which is more than six times more common in 
those with functioning kidneys. More than half (52%) 
of patients with macroalbuminuria developed anemia, 
compared to 24% of patients with microalbuminuria 
and less than 8% of patients with normoalbuminuria. 
Compared to diabetic patients with adequate renal 
function, diabetic patients with renal impairment had 
anemia more than six times as frequently. Anemia, a 
significant underappreciated burden, is frequently seen 

13
in type I DM patients.  The hundred children of six to 
seventeen years of age with type-I DM were included. 
Based on their clinical symptoms and eventually the 
discovery of islet cell autoantibodies, it was determined 
that all individuals had type-I DM. The patients were 
divided into four groups according to how long they 
had the disease: those with newly diagnosed type-I DM, 
those with the condition for one to three years, those 
with the condition for four to six years, and those with 
the condition for more than six years. The following 
parameters have been determined: red blood cells, hemo-
globin, HbA1c, hematocrit, MCV, MCH, MCHC, and 
serum iron content. The levels of hematocrit, hemoglo-
bin, red blood cells, and MCV are significantly lower 
in children when compared to children who have had 
type-I DM for a longer period. Statistical analysis showed 
inverse associations between the MCH concentration 
and children who have had type-I DM for more than a 

14year.  In this study, it was found that patients with poor 
diabetic control are more prone to developing anemia 
and vice versa in patients with good control of diabetes. 
The cross-sectional study provides a snapshot of data 
at a specific point in time. It cannot establish causality 
or show how variables change over time. A larger sample 
size may provide more resilient results. Future studies 
may add risk factors and can be conducted for a longer 
period.
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Conclusion

Diabetic patients of both types (I & II) are more likely 
to develop anemia in all age groups, especially when 
diabetes is not under control. The association between 
anemia and DM is not dependent on gender. Both gen-
ders have an equal chance of facing anemia due to many 
underlying factors. 
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Introduction

Salmonella enterica subsp. Entericaserovar Typhi 
is the causative agent of typhoid fever. Because of 

the widespread lack of infrastructure to provide clean 
water and toilets in poor communities. In 2010, it was 
predicted that there were 12 million cases of typhoid 
fever and 130,000 fatalities worldwide. Pakistan has 
one of the highest burden rates in the world, with more 

than 100 new cases per 100,000 people each year. The 
incidence of laboratory confirmed typhoid and paraty-
phoid infections in India was estimated to be 9.7 and 
0.9%, respectively, in a recent systematic review and 

1-3 meta-analysis.

Typhoid is still quite common, but there have been fewer 
confirmed cases in recent years. Blood or bone marrow 
culture confirmation is necessary for a final diagnosis 
of typhoid fever. Due to low levels of bacteremia and 
previous antibiotic usage, blood culture has a number 
of drawbacks, including the volume of blood needed. 
Particularly in resource-poor nations where laboratory 
diagnostic facilities are inadequate, the detection of 

4-6bacterial febrile diseases presents a significant difficulty.  

Clinical differentiation between malaria and other bac-
terial febrile infections can be challenging since their 
symptoms overlap significantly. The similarity in clinical 
presentation between diverse bacterial febrile infections 
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makes laboratory detection of these diseases challenging 
outside of emergency situations. A study by Chipwaza B, 
et al. showed that frequency of enteric fever was 10.3% 
among children presenting with acute febrile illness. 
Another study by Sandhya T, et al. has shown that fre-
quency of enteric fever was 32.40% among children 

7-8 presenting with acute febrile illness.

Limited data is available on this subject in Pakistan. 
Moreover results of different studies in different popu-
lations have shown variability in results, so these results 
cannot be generalized on all populations due to this vari-
ability. Therefore, it is my intention to assess the pre-
valence of enteric fever in children with acute febrile 
illness. A verified diagnosis is necessary for a conclusive 
diagnosis of typhoid fever. Patients with typhoid fever 
can be better managed with antibiotic treatment if the 
disease is identified and diagnosed quickly and accu-
rately. 

Material And Method 

The cross-sectional study was conducted at Department 
of Pediatrics, Aziz Bhatti Shaheed Teaching Hospital, 

st st
Gujrat from June 1 , 2023 to December 31 , 2023. Chil-
dren having ages between 1-12 years of either gender 
and presenting with acute febrile illness were included in 
this study. Children with H/o tuberculosis on medical 
record, H/o malaria on medical record and H/o diarrhea 
on medical record (during last 2 weeks) were excluded 
from study. Sample size was 150 which was calculated 
by using WHO sample size calculator with margin of 
error as 5%, 95% confidence level and anticipated fre-

7quency of enteric fever as 10.3%.

After receiving approval from the hospital's ethics 
council, the research enrolled a total of 150 children from 
the paediatrics department at Aziz Bhatti Shaheed Tea-
ching Hospital in Gujrat. Each parent gave their agree-
ment after being assured of the study's confidentiality 
and the lack of harm to their child. Capillary and venous 
blood samples totaling around 5 ml were taken from 
individuals in a sterile manner. After that, the collected 
sample was sent to same hospital laboratory. Enteric 
fever was considered positive when blood culture for S. 
Typhi (Wilson and Blair bismuth sulphite agar showed 
jet black colony with a metallic sheen). 

Acute febrile illness was defined as when children pre-
sented with temperature >101°F (by thermometer) for 
last 4 days. Enteric fever was defined as when positive 
blood culture for S. Typhi (Wilson and Blair bismuth 
sulphite agar showed jet black colony with a metallic 

sheen) by laboratory test. Data were entered and analy-
zed with statistical analysis program v25.0. Quantitative 
factors such as age, duration of fever, and weight were 
provided as means and standard deviations. For quali-
tative factors such as gender and enteric fever, frequen-
cies and percentages were calculated. We stratified by 
age, gender, duration of fever, and body mass index to 
examine the impact of these factors on the development 
of enteric fever. The Chi-square test was used for post-
sorting the data. When the p-value was less than 0.05, 
it was determined to be significant. 

Results 
The frequency distribution results of gender showed 
that 66(44.0%) were male and 84 (56.0%) were female 
patients in our study. Female patients were more than 
male patients. The mean age of patients in our study 
was 6.58±3.11 year with minimum value of 1 years and 
maximum value of 12 years. In our study 84(56.0%) 
patients were from 1-6 years age groups and 66(44.0%) 
patients were from 7-12 years age group. Most of the 
patients were from 1-6 years age group. The mean weight 
of patients in our study was 19.74±9.33 kg, the minimum 
value was 6 kg and maximum value was 36 kg. The 
frequency distribution results of weight showed that 
99(66.0%) patients were from <25 kg weight group and 
51(34.0%) were from >25 kg weight group. The mean 
value of duration of fever of patients in our study was 
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Table 1:  Frequency distribution of different variables 

Gender Frequency Percent

Male 66 44.0

Female 84 56.0

Total 150 100.0

Age groups 

1-6 years 84 56.0

7-12 years 66 44.0

Total 150 100.0

Weight of child 

≤25 kg 99 66.0

>25 kg 51 34.0

Total 150 100.0

Duration of fever 

≤3 days 73 48.7

>3 days 77 51.3

Total 150 100.0

Enteric fever 

Yes 34 22.7

No 116 77.3

Total 150 100.0



3.49±1.16 days with minimum value of 2 days and maxi-
mum value of 5 days. In our study the duration of fever 
(days) results showed that 73(48.7%) patients had <3 
days of duration of fever and 77(51.3%) had >3 days 
duration of fever. In our study, the frequency distribution 
results of enteric fever showed that, 34(22.7%) had 
enteric fever. By stratification of enteric fever with res-
pect to different variables, it was found that, both genders, 
age groups, weight groups and duration of fever have 
equal chances to have enteric fever (p>0.05). 

Discussion 
Infections with typhoid fever remain a serious public 
health concern. About 17 million people are infected 
with typhoid fever each year, and more than 600,000 die 
as a result. The annual typhoid case count in England 
and Wales is between 150 and 200. Africa and Latin 
America account for the bulk of new cases and fatalities. 
In the United Kingdom, the incidence of typhoid fever 
is among the lowest in the world, with just around one 

9case for every one million people.  Antibiotic resistance 
has been an issue since at least 1950; by 1989, it has 
been documented in several countries, most notably in 
Asia and the Middle East. Disease outbreaks induced 
by resistant strains have recently occurred in India and 
Pakistan. Rainfall, moderate temperatures, and stagnant 
waterways offer environments perfect for mosquito 
larva, making tropical regions like Sub-Saharan Africa 
particularly vulnerable to the disease. Nearly a quarter 
of all infant fatalities in Africa can be attributed to cere-

9-10
bral malaria and anaemia.  In 2010, there were likely 
219 million confirmed cases of malaria, according to 
the World Health Organisation. Young children are par-
ticularly vulnerable to the health consequences of malaria. 
It's a key cause of poverty and a barrier to progress in the 
economy. Clinical differentiation between malaria and 
other bacterial febrile infections can be challenging 

since their symptoms overlap significantly. The simi-
larity in clinical presentation between diverse bacterial 
febrile infections makes laboratory detection of these 

10diseases challenging outside of emergency situations.  
A study by Chipwaza B, et al. showed that frequency of 
enteric fever was 10.3% among children presenting 

7with acute febrile illness.  Another study by Sandhya 
T, et al. has shown that frequency of enteric fever was 
32.40% among children presenting with acute febrile 

8
illness.  This research indicates that paediatric instances 
of typhoid fever are more prevalent than previously 
thought. Typhoid fever was shown to be more prevalent 
among children ages 5-9, which is in line with previous 

11-12
findings from Nigeria and Pakistan.  Since these are 
school-aged youngsters, it is reasonable to assume that 
they are consuming dangerous locally-made chilled 
beverages and ice creams at school. Breiman et al. found 
the highest prevalence of typhoid fever in children ages 

132–4 and 5–9, which runs counter to our own research.  
In addition, similar to findings from studies conducted 
in Pemba, Zanzibar, and Nigeria, females were more 

14-16 
likely to contract typhoid than males.

Conclusion 
Acute fevers often result from typhoid. Acute fever is 
often caused by typhoid because of improper hygiene. 
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Introduction

Polycystic ovary syndrome (PCOS) is one of the 
most common endocrine and metabolic disease in 

1
females (Lovwers and Laven, 2020).  The criteria by 

the National Institute of Health (NIH) were used to see 
the PCOS prevalence, it was shown to range from 4% 
to 6.6% among unselected reproductive-age women 
residing in the South-east of the United States. PCOS 
prevalence estimates range from 2% and 26% (Deswal 

2
et al., 2020).  Numerous pathophysiological abnor-
malities, including insulin resistance, hyperinsulinemia, 
and dyslipidemia, are seen in hyperandrogenic PCOS 
patients. Ultrasound examination of women suffering 
from polycystic ovary syndrome shows, polycystic 
ovaries. Insulin resistance is a key component of poly-

3
cystic ovary syndrome (Zehravi et al., 2021).

PCOS was present in 19.58% of the individuals. Approxi-
mately 1 in 5 females with Type 2 diabetes have PCOS. 
This percentage is much greater than the anticipated 
1.14% to 11.04% PCOS prevalence among all female 
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Abstract 

Objective: To investigate the correlation of high-density lipoproteins and low-density lipoprotein with poly 
cystic ovary syndrome patients (PCOS).

Materials and Methods: Data from 80 females were collected in a descriptive cross-sectional study. 
Participants were categorized into two groups normal healthy individuals and PCOS patients aged between  
of 18-45 years. Serum HDL and LDL levels were measured to assess liver function.

Results: The results revealed that most PCOS patients were between 26 and 35 years old. PCOS patients 
exhibited significantly reduced HDL levels (40.30 mg/dL). A correlation between HDL and LDL values in 
PCOS patients was observed. The Mean ± SD of High-Density lipoproteins (mg/dL) in healthy patients was 
found to be 50.52 ± 28.297and in PCOS was 40.30 ± 8.549 The mean ± SD of Low-Density Lipoproteins 
(mg/dL) was found to be 106.50 ± 30.750 in healthy patients and 119.98 ± 27.776 in PCOS patients. In normal 
healthy individuals and PCOS patients the p- value of < 0.001 in HDL and <0.235 in LDL was observed.

Conclusion: In conclusion, the current study highlighted a substantial link between HDL levels in healthy 
and PCOS patients. It also demonstrated that no significant change in LDL levels of PCOS and healthy patients. 
After comparing the high density and low-density lipoprotein these findings enhance our understanding of 
PCOS-related complications, enabling earlier and more accurate diagnoses.
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4
adolescents (Cioana et al., 2022).  Anovulation also 
found in dyslipidemic PCOS patients, alteration in lipid 

5
profile leads to infertility (liu et al., 2019).

The link between the anthropometric characteristics 
of PCOS-afflicted women. They claimed that PCOS is 
the utmost prevalent endocrine disorder in female of 
fertility age, is related to reproductive and metabolic 
problems. According to recent studies, women with 
PCOS show early signs of developing an abnormal 
cardiovascular risk profile. Although these abnormalities 
differ depending on the culture, women with PCOS 
typically exhibited abnormal lipid profile patterns. 
Anthropometry was a straightforward and well-liked 
study method for identifying metabolic risk in PCOS-
affected individuals. They looked at the anthropometry 
and lipid profiles of 86 married PCOS women between 
the ages of 18 and 35 applying Pearsons correlation of 
coefficient. The outcomes revealed that more than 80% 
PCOS-affected females had irregular anthropometric 
measurements, and more than 70% of these females 
also had dyslipidemia, like decrease HDL cholesterol 
and increased triglyceride and the low-density lipopro-
teins levels. Thus, it was determined that the most sig-
nificant anthropometric factors associated with abnormal 
lipid profile in women of South Indian having PCOS 
were BMI & waist circumference. (Himabindu et al., 

6
2017).

According to research, specific nutrients such vitamins, 
minerals, and vitamin-like compounds should be inclu-
ded in the therapy of PCOS. Therefore, it was suggested 
that a vitamin or mineral shortage may be the root of 
PCOS. The nutritional supplements affect the oxidative 
stress caused by PCOS. Oxidative stress shapes the 
pathophysiology of PCOS. They concluded that anti-
oxidant biomarkers and oxidative stress can effectively 
alter women's risk for cardiovascular events and PCOS 
severity. By reducing the impact of oxidative stress 
on PCOS, Simple dietary supplements could lessen 
these dangers. Supplemental nutrients like vitamins, 
minerals, probiotics, and other food additives can dra-

7
matically reduce PCOS symptoms. (Dubey et al., 2021).

Treatment of PCOS may include lifestyle changes, 
weight loss by daily diet restriction and exercise must 
be included in daily life, recommended by health care 
providers. Medications, to regulate periods, clinician 
recommended hormonal therapy and in case of diabetes 
metformin and thiazolidinediones are widely used 
(Marinkovic et al; 2021)8. Statin drugs used to treat 
dyslipidemia and sodium-glucose co-transporter 2 

(SGLT-2) inhibitors could be useful for PCOS patients 
due to beneficial cardiovascular and glycemic effects, 
which is an important issue in PCOS females (zhang 

9et al; 2022).

When compared to control subjects, women with PCOS 
had higher mean TGs and VLDL readings, but decreased 
HDL values. HDL is a diverse sub-particle class of lipo-
proteins known as High-density Lipoproteins includes 
a heterogeneous class of lipoproteins. Because lipid 
and protein ratios vary, these subclasses have different 
compositions and functions. The classification for these 
lipoproteins is founded on either density or composition 

10
(Wang et al., 2018).  Because high-density lipoprotein 
is the strongest antiatherogenic high-density lipoprotein 
subtype, research have pointed out a clear co-relation 
between lower levels of this lipoprotein and ischemic 
heart disease, even in individuals who were not obese 

9(zhang et al; 2022) . Independent of BMI, PCOS in 
early adulthood is linked to a higher long-term risk of 

10diabetes and dyslipidemia. (Wang et al., 2018).

There are five different types of lipoproteins are chylo-
microns, high density lipoprotein, low density lipo-
protein and very low-density lipoprotein. All these types 
of lipoproteins classify according to their composition 
and density. Lipoproteins are one of the complex parti-
cles in body, function of these lipoproteins are transport 
of lipids like cholesterol, triglycerides and phospholipids 
between the cells. As the name show high density lipo-
protein have the height density of lipoprotein, composed 
of highest portion of proteins to lipids. Research shown 
a strong inverse association between HDL cholesterol 

11
and risk of atherosclerosis (bailey et al., 2022).  HDL 
is termed as good cholesterol, major role of HDL is 
reverse cholesterol transport, it removes excess choles-
terol and carries cholesterol from peripheral tissues 
and back to liver through blood. The liver flushes it 
from the body. HDL reduces the adhesion molecules 
expression in endothelial cells and inhibits recruitment 
of monocytes into arterial wall so, it reduces the risk 
of heart disease and stroke. HDL also plays a protective 
role in case of injury. Evidence has shown that genetic, 
environment, lifestyle, obesity and dietary habits impair 

12
HDL function. (kosmas et l., 2018).

LDL particles are composed of phospholipid, unesteri-
fied form of cholesterol, fatty acid ester of cholesterol, 
hydrophobic apo-B protein is also embedded in LDL 
membrane help in binding of LDL particle to specific 
receptors present on cell surface. Defects in function 
of LDL receptor can cause hypercholesterolemia an 
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autosomal dominant disorder known as familial hyper-
cholesterolemia. LDL receptor consists of 839 amino 
acids and with single chain glycoprotein. LDL receptors 
found in liver and in other tissues (Hevonoja et al., 

132023).  The objectives of this research were to estimate 
different lipoprotein mainly HDL and LDL in polycystic 
ovary syndrome patients to determine that PCOS patients 
have prevalence of decrease HDL levels. Decrease 
levels of HDL leads to multiple complications like heart 
attack, stroke, peripheral artery disease due to athero-
sclerosis.

This research has a profound impact on medical practice, 
patient care, and public health. It addresses various 
aspects of the condition, leading to improved diagnosis, 
treatment, and overall well-being of women with PCOS. 
As research continues, it will undoubtedly bring further 
insights and advancements, leading to better healthcare 
practices and improved quality of life for those who 
suffer from PCOS.

Material and Methods

It was a descriptive cross-sectional study. The study 
location was the Department of Biochemistry, NUR 
International University and the outpatient Department 
of Obstetrics and Gynaecology, Fatima Memorial Hos-
pital Lahore. A convenient Sampling Technique was 
used. In this type of sampling, selected only those sam-
ples that were easily available, easy to approach, and 
agreed to participate in the research. The Sample size 
consisted of 80 female individuals. Those females inclu-
ded healthy female participants and PCOS females. A 
total of 80 patients were divided into two groups that 
were Group A and Group B. Each group contained 40 
female participants, aged 18 – 45 years. Group A was 
a control group with healthy females. Exclusion criteria 
of group A was Patients having PCOS, Diabetic patients, 
kidney and liver cirrhosis patients. Group B contained 
female participants suffering from PCOS.  Exclusion 
criteria for Group B was patients having diabetes, kidney 
and Liver liver disease. A convenient Sampling Tech-
nique was used. A structured research Performa recorded 
all the lab investigations of the serum Lipid levels inclu-
ding HDL and LDL levels of both groups. Ethical App-
roval was obtained from the IRB department of NUR 
International University and Fatima Memorial Hospital. 
Informed consent was obtained from each participant 
after explaining to them the whole procedure and the 
reason for conducting the study. Only those subjects 
who submitted their consent were included in this study. 

A structured research Performa recorded all the lab 
investigations of the serum Lipid levels including HDL 
and LDL. The measurements taken were then compared 
to the reference normal values of HDL > 50 mg/, and 

14LDL < 130 mg/ dL (Rashidi, 2018).

Properly trained and fully equipped technologists obtai-
ned a blood sample from each patient. The blood sample 
of each patient was collected by a standard aseptic 
method. Sample vials were marked properly with the 
patient’s name and case number. Blood was withdrawn 
in 12 hours fasting and centrifuge it for 15 minutes at 
3500x g to separate Serum and stored at -80C (butler 

15
et al., 2023).  lipid profile was measured by enzymatic 
colorimetric method with Arena BioScien kits according 
to the manufacturer’s instructions by BioCor Microlab-
300 (Germany) semi-automatic chemistry analyzer. All 
the collected data was entered and analysed statistically 
using IBM SPSS Statistics Software. The quantitative 
variable, age was presented as groups in percentages. 
Shapiro-Wilk test was used to evaluate normality. An 
independent sample t-test was performed on the groups 
to check significance where the p-value was taken as 
> 0.05 and results were presented as mean and SD. 

Results

Study enrolled total 80 female participants aged 18-
45 years. HDL and LDL levels were measured in partici-
pants, out of total 80 participants, 40 participants include 
in group A i.e. healthy females and 40 in group B having 
diagnosed PCOS patients. Out of 40 participants in 
Group A (control group), the ages of 4 were 18-25 years, 
15 were 26-35 years, and 21 were 36-45 years. In Group 
B out of 40 PCOS patients, the ages of 6 were 18-25 
years, 19 were 26-35 years, and 15 were 36-45 years. 

Fig-1: Age of participants in Control (Group A) and 
in PCOS (Group B).

All the selected samples of participants were inves-
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tigated for lipid profile. Taking the reference values of 
HDL and LDL calculate Mean ± SD. Values explain 
in table 1.

After calculating Mean ± SD of HDL and LDL, correlate 
values between the groups in table 2. 

Discussion

Women of reproductive age are frequently affected 
by hormonal disorders, such as polycystic ovarian 
syndrome (PCOS). Their distinctive features include 
numerous small ovarian cysts, irregular menstrual 
periods, and hormonal irregularities (de Arajo et al., 

162018) . In the globe, one in 15 women suffer from this 
complicated endocrine condition (Bou Nemer et al., 

17
2018) . Most studies show that 35–50% of PCOS-aff-

2licted women are overweight (BMI of 25 kg/m ) or 
2 18

obese (BMI of 27 kg/m ) (Hart et al., 2004).

All laboratory assessments of the serum lipid level 
including HDL and LDL of groups were documented 
by structured research using Performa. Using IBM SPSS 
Statistics Software, all obtained data were in putted and 
statistically analysed, a separate t-test with a p-value 
of 0.05 or above was run, and the findings were shown 
as mean and standard deviation. Descriptive analysis 
was performed on the HDL and LDL, in the control group 

and PCOS group.

Taking the Reference value of HDL is >40 mg/dL for 
Men and >50 mg/dL for Women (Information et al., 
2017). Current study contains women patients, so an 
independent Sample t-test was performed to correlate 
HDL in the Group A that is control group and in patients 
with PCOS. There were significant differences as a p-
value of <0.001 in scores for no PCOS in the control 
group and patients with PCOS. The magnitude of the 
mean ± SD (1.80±0.410, 95% CL) to Mean±SD (1.40 
± 0.494, 95% CL) was very small. Thus, it shows that 
HDL and PCOS are significantly correlated in PCOS 
patients.

Taking the Reference value of LDL is 130 mg/dL (Infor-
14

mation et al., 2017) (Rashidi, 2018) . An independent 
Sample t-test was performed to correlate LDL in control 
group without PCOS and patients having PCOS. There 
were no significant differences as a p-value of 0.235 in 
scores for Group A, that is healthy patients (group A) 
and the patients having PCOS. The magnitude of the 
mean ± SD (1.40 ± 0.500, 95% CL) to the Mean ± SD 
(1.55 ± 0.503, 95% CL) wasn’t very small. Thus, it shows 
that LDL and PCOS are not significantly correlated in 
PCOS patients. According to a recent study, PCOS-
afflicted women typically experience moderate hyper-

5
cholesterolemia (Liu et al., 2019) . It can be concluded 
that HDL levels decrease in dyslipidemia in patients 
with Polycystic Ovary Disease. When it comes to their 
lipid profiles, women with PCOS have lower HDL 

19
levels (Kim & Choi, 2013).

Wild et al. recently published a meta-analysis of lipid 
levels in worldwide cross-sectional studies of women 
with PCOS (mostly conducted in women from Europe 
and America). Women with PCOS had TG levels 26 
mg/dL (95% CL, 17 to 35) higher and HDL-C levels 6 
mg/dL (95% CI, 4 to 9) lower than controls (Wild et 

20
al., 2011).  The scores for individuals with PCOS and 
those without PCOS in the Group A or control group 
differed significantly, with a p-value of 0.235. There 
was very little difference between the Mean±SD (1.40± 
0.500, 95% CL) and the Mean ± SD (1.55 ± 0.503, 95% 
CL). As a result, it demonstrates that in PCOS patients, 
LDL and PCOS do not significantly correlate. 

A prospective cross-sectional study was conducted bet-
ween July 2014 and December 2016 to investigate the 
relationship between the hormone profile, lipid profile, 
clinical profile, and free testosterone index in PCOS 
subjects. 76 PCOS-afflicted women were included in 
the study, and they were split into two groups based on 
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Table 1:  High-Density Lipoprotein and Low-Density 
Lipoprotein of the Participants in Group A and B

Groups
High-Density

Lipoprotein mg/dL
(Mean ± SD)

Low-Density
Lipoprotein mg/dL

(Mean ± SD)
Group A 
(Control 
Group)

50.52 ± 28.297 106.50 ± 30.750

Group B 
(PCOS Group)

40.30 ± 8.549 119.98 ± 27.776

Table 2:  Correlation of High-Density Lipoprotein and 
Low-Density Lipoprotein in Group A and Group B

Group
High-density 

lipoprotein mg/dL
Mean ± Std. 

Deviation
Sig. 

(p-value)

A >= 50 1.80 ± .410 < 0.001a

B < 50 1.40 ± .494

Group Low-density 
lipoprotein mg/dL

Mean ± Std. 

Deviation

Sig.

(p-value)

B >= 130 1.40 ± .500 0.235a

A < 130 1.55 ± .503

Values are mean ± S.D. of carefully conducted independent 
sample t -test. values within a column show the level of 
significance (p < 0.05) observed at a 95% confidence interval 
(CI).



whether they had hyperandrogenism or not. They claimed 
that not all patients exhibit hyperandrogenism, the main 
symptom of PCOS. Hormonal and metabolic problems 
both have an impact on the hyperandrogenic phenotype 
in PCOS patients. They concluded that FGS was not 
associated with hyperandrogenism in PCOS patients 
but that triglycerides, testosterone, and SHBG were 

21
(Hestiantoro et al., 2019).  Furthermore, increased levels 
of triglyceride-glucose, triglyceride/HDL, and total 
cholesterol/HDL ratios were found to be substantially 
linked with IR in Iranian women with PCOS (Kheirollahi 

22 
et al., 2020).

According to the metabolic syndrome criteria given in 
the WHO in 1999, the following conditions must also 
be present in these individuals glucose intolerance, 
insulin resistance and type 2 diabetes mellitus. Raised 
plasma triglycerides levels (>150 mg/dL) and low HDL 
cholesterol (35 mg/dL in men and 39 mg/dL in women), 
elevated arterial compression (>140/90 mmHg), If you 
have obesity (waist to hip ratio >0.9 for men and >0.8 

2
for women) and a BMI >30 kg/m , or if you have micro-
albuminuria (urinary albumin elimination rate 20 g/ 
min or albumin-creatinine ratio 30 mg/g) and have 

23 central obesity (Ovalle, 2002).

Connection to endocrine and metabolic parameters 
was the topic of a cross-sectional study that involved 
52 females having PCOS and oligomenorrhea. They 
claimed that women with polycystic ovarian syndrome 
(PCOS) display an aberrant lipoprotein profile, defined 
by increased plasma triglyceride concentrations, mildly 
higher low-density lipoprotein (LDL) and lowered high-
density lipoprotein (HDL). 

A prospective study was reported between July 2014 
and December 2016 to investigate the relationship bet-
ween the hormone levels, lipid profile and testosterone 
levels in PCOS patients. 76 PCOS-afflicted women were 
involved in the research and split into two groups accor-
ding to whether they had hyperandrogenism. They clai-
med that not all patients exhibited hyperandrogenism, 
which is the main symptom of PCOS. Both hormonal 
and metabolic problems affect the hyperandrogenic 
phenotype in patients with PCOS. They concluded that 
FGS was not associated with hyperandrogenism in 
PCOS patients, but that triglycerides were (Hestiantoro 

21
et al., 2019) . Cardiovascular diseases are one of the 
leading causes of death in worldwide. Studies reveal 
that there is a clear corelation between low levels of 
high-density lipoprotein concentration with coronary 

12
heart disease (kosmas et al.,2018).  It was crucial to 
monitor cardiovascular risk variables and inflammation 
in PCOS-afflicted women. As the CRP and IL-6 levels 
in these women were much greater, this indicated pro-
atherogenic inflammation, which was linked to a higher 
risk of cardiovascular disease. The findings proposed 
that inflammation is a probable therapeutic target in 
reducing cardiac disease risk in female having PCOS 

24(González et al., 2009).

The utmost widespread endocrine disorder among 
female of fertile age is polycystic ovarian syndrome 
(PCOS) and it is also a contributes to persistent anovu-
lation. Peripheral insulin resistance, hyperinsulinemia, 
and centripetal fat distribution are key components of 

.25metabolic disturbances (siddiq et al. 2005)  

Conclusion

We have concluded that there are abnormal serum lipid 
levels, in Polycystic ovary syndrome Patients. Our fin-
dings indicated that serum High-density lipoproteins 
were lower in the patients of polycystic ovary syndrome 
compared to healthy participants. Low HDL cholesterol 
is a major risk factor for cardiovascular disease. How-
ever, the levels of Low-density lipoproteins remained 
within the normal range. These findings after 
comparing the high den-sity and low-density 
lipoprotein these findings enhance our understanding 
of PCOS-related complications like cardiovascular 
disease and enabling earlier and more accurate 
diagnoses.
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Introduction:

Many countries are currently facing the rapid popu-
lation growth crisis. More than 95 per cent of the 

world's population lives in developing countries. One 
significant public health issue facing developing count-

1ries is the high population burden.  Therefore, the volun-

tary control of fertility is of utmost importance to the 
modern society. Family planning services and products 
are available at many public and private facilities. Male 
condoms and pills, along with injectable are among the 
most popular modern contraceptive method currently 

2in use.  However, injectable contraceptives are more 
difficult to access because a trained healthcare worker 
must administer it with a needle and syringe. Contra-
ceptive choices are also influenced by individual pre-
ferences, societal standards, gender preferences, women's 
education, whether they live in an urban or rural area, 

3and if family planning is seen as acceptable.  Health 
professionals working in facilities usually give injectable 
contraceptives, while community-based initiatives have 

[4]
been around since the 1970s in many nations.  A possible 
chance to increase access to injectables outside of clinic 

Acceptability of Sayana Press in Postnatal Patients – An Experience at Tertiary 
Care Hospital
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Abstract 

Objective: To ascertain the acceptability of Sayana Press in postnatal patients of Gynae  of  Tertiary Care 
Lahore.

Material and Methods: A cross-sectional quantitative research was conducted from 01-07-2022 to 31-12-
2022 (6months). One hundred and six postnatal patients of Gynae Unit I, of Services Hospital Lahore, were 
selected after informed consent and ethical approval from IRB. Socio demographic and clinical data like age, 
parity, socioeconomic status, educational status and occupation were noted. Then subcutaneous Sayana Press 
injection was given and each patient was followed for 3 months at which the acceptability was noted in each 
woman as described in operational definition. A pre designed proforma was used to collect data.

Results: The mean age of the participants was determined to be 29.5+3.39 years, with 42.5% falling into the 
31–45-year age group and the remaining 57.5% falling into the 15–30-year age group. Out of 106 females, 
32.1% (n=34) were poor, 53.8% (n=57) were middle and 14.2% (n=15) were in upper class. Out of 106 
females, 4.7% (n=5) were illiterate, 8.5% (n=9) were primary, 38.1% (n=41) were middle, 31.1% (n=33) 
were matric and 17.0% (18) were graduate. Out of 106 females, 57.8% (n=61) were housewife, 0.9% (n=1) 
were filed worker and 41.5% (n=44) were working woman. Out of 106 females, 23.6% (n=25) lived in rural 
area and 76.4% (n=81) lived in urban areas. Out of 106 females, 78.3% (n=83) accepted Sayana press.

Conclusion: We concluded that Sayana press is acceptable and convenient among most study participants.
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settings and towards home and self-injection is presen-
ted by the launch of Sayana® Press, a three-month inject-
able formulation of depot medroxyprogesterone acetate 

5(DMPA).  Sayana Press is a subcutaneous formulation 
that comes in a single dose inside the UnijectTM injec-
tion device, in contrast to injectable contraceptives that 
are currently available on the market. Because the simple 
disposable single-use syringe makes it unnecessary to 
quantify dosages or give intramuscular injections, 
women may be able to administer the drug on their own 

6at home.  In a study, acceptance rate of Sayana® Press 
7

was found to be 84%.  In another study, this rate was 
9found to be 98%.  There is international data available, 

however very fewer local studies are carried out till date. 
An effective birth control regimen must be followed 
for 16–20 years of a woman's approximately 25 child-

9bearing years in order to prevent the need for an abortion.  
According to a study about 85% of women get preg-

10nant after unprotected intercourse.  It is stated that if 
contraception is used consistently for avoiding unwanted 

11-12pregnancy, maternal deaths would decline by 25–35%.  
A survey in India suggested that abortions are respon-

13
sible for 10–20% of all maternal deaths.

The World Health Organisation (WHO) released a 
comprehensive list of medical requirements for 14 diffe-

14rent forms of birth control in 2009.  The failure of any 
method is defined as percentage of users who get preg-
nant despite of its use in first year; the lower the failure 
rate, the efficient is the method. With ideal usage first-
year failure rate of injectable progestin is 0.2% while 

[14]using casually first failure rate is 6%.  When birth 
control methods used ideally, the failure rates stay below 
1%, while with typical use, they fall within the range 

10,15,16
of 7% to 9%.

Progestins and estrogen both block the hypothalamic-
[17]

pituitary axis in CHCs.  Progestins work to prevent 
conception by thickening the cervical mucus and supp-
ressing ovulation. It results in endometrial atrophy as 
well. By suppressing FSH and preventing the formation 

17of an ovarian follicle, estrogens prevent pregnancy.  
Reduced bleeding intervals (40–50%), irregular blee-
ding, breast soreness, mood fluctuations, and headaches 
are the side effects of CHCs. Additionally, they help 
treat polycystic ovarian syndrome and are linked to a 

17
lower risk of colon, endometrial, and ovarian cancer.  
These are recognized as non-contraceptive benefits 
of these techniques.

Progesterone only methods are available as pills, injec-
tions, implants, and intrauterine devices (IUDs). It 

18
poses less risk of VTE than CHC.  As compared to CHC, 
POPs use lower dosages of first-generation progestins. 

19
The side effects of POPs are unscheduled bleeding.  
Patients should be prescribed with a non-hormonal 
method while taking certain medications, including 
antituberculosis, the antiretroviral, and certain anti-

20convulsants.  They can also use IUDs that also provide 
additional benefits; however, side effect profile is the 
same. These include DMPA, Implanon, Nexplanon, 
Mirena and Kyleena. There is a decline in unintended 
pregnancies and is attributed to an increase in the use 

21
of LARC.  As Sayana press is easily administered by 
the personal and does not require repeated doses, to look 
for its acceptance a study was carried out in Services 
hospital as no local studies are available. 

Materials and Methods

After approval from IRB, and taking informed consent, 
quantitative cross-sectional research consisting of total 
106 postnatal patients of Gynae Unit I, of Services 
Hospital Lahore, were conducted for duration of 6 months 
from July to December 22. Socio demographic and 
clinical data like age, parity, socioeconomic status, edu-
cational status and occupation were noted. Then subcu-
taneous Sayana Press injection was given and each 
patient was followed for 3 months at which the accept-
ability was noted in each woman. All this data was noted 
in a pre-designed proforma. Data was analysed using 
SPSS 25. Age was presented as mean and standard 
deviation. Frequency & percentages were calculated 
for socioeconomic status, educational status, occupation, 
residential area, parity and acceptability (yes/no). Stra-
tification was done for age, parity, socioeconomic status, 
educational status, occupation and place of living. Post-
stratification chi square test was applied and p-value 
≤0.05 was taken as significant

Results   

106 postnatal patients fulfilling inclusion criteria were 
selected to analyse the frequency of acceptability of 
Sayana press. After the patients' ages were distributed, 
it was found that, of the 106 females, 47.5% (n = 61) 
belonged to the 15–30 age group and 42.5% (n = 45) to 
the 31–45 age group. The mean age was determined 
to be 29.5 + 3.39 years. (Fig.1)  Distribution of socio-
economic status was done which showed that out of 
106 females, 32.1% (n=34) were poor, 53.8% (n=57) 
were middle and 14.2% (n=15) were in upper class.  
Distribution of educational status was done which showed 

Esculapio - Volume 20, Issue 02 2024 - www.esculapio.pk - 209



that out of 106 females, 4.7% (n=5) were illiterate, 8.5% 
(n=9) were primary, 38.1% (n=41) were middle, 31.1% 
(n=33) were matric and 17.0% (18) were graduate. Dis-
tribution of place of living was done which showed 
that out of 106 females, 23.6% (n=25) lived in rural area 
and 76.4% (n=81) lived in urban areas. (Fig.1) The 
study showed that 83 (78.3%) accepted Sayana press and 
23(21.6%) denied using it. ( Fig.2) Results revealed 
that 72(67.9%) of the selected population had parity 
of more than 2 and 34 (32%) had a parity of less than 2. 
(Fig.3).

Discussion

2011 saw the introduction of Sayana® Press, a poten-
tially beneficial new solution that might improve contra-
ception acceptance, particularly at every level among 

22nations with limited resources.  The product is a 

subcutaneous version of medroxyprogesterone acetate 
(DMPA-IM), an intramuscular depot injectable contra-
ception that is supplied in prefilled UnijectTM injection 

23systems.  Sayana® Press has the capacity to notably 
enhance contraceptive utilization for women seeking 

24
a discreet, reversible, and efficient method globally.  
The straightforward usage of Sayana® Press opens up 
the prospect of transitioning responsibilities from clini-
cally trained medical worker to local distributor and 

25
facilitates self-injection.  A WHO consultation panel 
acknowledged that lay health professionals can utilize 

26
a "compact, auto-disposable device" such as UnijectTM.  
In current research, out of 106 females,78.3% accepted 
Sayana press. In comparison to study done by Bertrand 
et.al. 8435 women in total accepted a form of contracep-
tion from the DBCs: 26% accepted Cycle Beads, 23% 

2chose Sayana® Press, and 52% accepted pills.  This 
study showed that individuals who chose Sayana® Press, 
had not  used any family planning method, had a high 
degree of acceptability, which is compatible with initial 
pilot studies of Sayana® Press in other Sub-Saharan 
African countries. In our study the acceptability to Sayana 
press was higher. The approach was seen by supporters 
as distinct, efficient, and simple to use. The worries 
with Sayana® Press were not unique to this method; 
rather, they were similar to worries about other methods 
(anxiety of adverse effects, like return to fertility, effi-

26cacy, and protection) same as in our study.  A study 
by Cover et al. comprised 380 healthy adult females 
who gave their consent to test self-injection and to use 
injectable contraception. 98% of the 380 self-injectors 
demonstrated competency after training. Following 
that, 5 women stopped taking medication, and 7 women 
lost follow-up, leaving 368 participants for the follow-
up study. Of them, 88% demonstrated proficiency at 

8the time of instruction and three months afterward.   
In our study the competence was not measured though. 
The limitations of the study were that it was confined 
to one hospital and multicenter research would probably 
teel a broader view of the response by society. These 
are the data of women presenting to hospital; however, 
such options should be provided to women that are 
unable to come to hospital or use distant facilities.

Conclusion

In current study, we determine the frequency of accept-
ability of Sayana press in postnatal patients of gynae 
unit 1 of services hospital, Lahore. We found that out 
of 106 females, 78.3% (n=83) accepted Sayana press. 
Therefore we concluded that Sayana press is practicle 
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and acceptable among most study participants in the 
study. 
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Introduction

Hepatitis C virus infection continues to pose a notable 
obstacle to public health, as its worldwide occur-

1rence is approximated at 2.5% of the population.  World-

wide, an estimated 185 million people have been infec-
2,3ted, with 130-150 million chronically affected.  leading 

to an annual death toll of 70,000 from liver-related disea-
4ses.  Lack of awareness, inadequate blood screening, 

nosocomial transmission, and insufficient treatments 
contribute to the escalating Hepatitis C infection in many 

5
developing countries.  In Pakistan, the virus presents 
a significant healthcare concern, with an estimated 
prevalence of 6.7% and a viremic prevalence of 5.8% 
among adults. This places Pakistan as the second-highest 

6
country worldwide in terms of viremic infection.

Hepatitis C infection often becomes chronic, potentially 
resulting in severe complications such as liver scarring, 
cirrhosis, liver failure, and hepatocellular carcinoma. 
Transmission occurs through unsterilized needles, con-
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Abstract 

Objective: To assess the knowledge, attitudes and practices of adolescents regarding Hepatitis C infection in 
Multan.

Material and Methods: From August 5, 2019, to February 5, 2020, an analytical cross-sectional study was 
undertaken in both private and government educational institutions in Multan. A sample of 278 participants 
was determined, maintaining a 95% confidence internal. The data was collected using a structured 
questionnaire with systematic random sampling. Data was analyzed through Chi-square test with a 
significance level of p<0.05 using SPSS version 22. Results: Among the total of 278 students, 167 (60.1%) 
were males, and 111 (39.9%) were females. The mean age of the participants was 14.8 ± 2.2 years. Out of 
these 278 students, 185 (66.5%) were enrolled in classes up to the 10th level, while 93 (33.5%) were pursuing 
education in higher classes. A positive history of contact with Hepatitis C patients was reported by 28 (10.1%) 
students, injection therapy by 37 (13.3%), and ear/nose piercing by 111 (39.9%). No instances of a history of 
surgical procedures, blood transfusions, or tattooing were identified in this study. Adequate knowledge was 
observed in 64 (23%), a positive attitude in 18 (6.5%), and good practices were demonstrated by 14 (5%) of 
these students.

Conclusion: This study revealed that adolescents exhibited deficiencies in knowledge, attitude, and 
practices. The study identified a significant association between poor practices, negative attitudes, and 
variables such as gender, age, type of school, occupation, literacy, contact with patients, and ear/nose piercing 
(p-value<0.05).
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taminated blood transfusions, surgical and dental pro-
cedures, intravenous drug usage, vertical mother-to-

7
infant transmission, and practices like tattooing.  Hepa-
titis, which involves inflammation of the liver, is primarily 
triggered by the Hepatitis B virus (HBV) and Hepatitis 
C virus (HCV). This condition represents a significant 
worldwide health challenge, further aggravated by 
inadequate healthcare infrastructure, economic hurdles, 

8and limited public understanding of infectious diseases.

Pakistan, categorized in the "Intermediate zone" by WHO 
for viral hepatitis prevalence, encounters the spread of 
the disease through bloodborne, sexual, and mother-

9
to-child transmission pathways.  In 50% to 80% of 
instances, HCV infection progresses to chronic hepatitis, 
exhibiting a greater likelihood of long-term carriage than 

10hepatitis B.  In developing nations such as Pakistan, 
several activities facilitate the spread of HCV. These 
include blood transfusions, reusing needles for tattoos, 
ear and nose piercings, recycling syringes, drug con-
sumption, shaving by barbers, and inadequate sterili-
zation of dental and surgical tools. At present, no vaccine 

11exists to prevent infection by HCV.

Adolescents, who experience substantial psychological 
and social shifts as they move from childhood to adult-
hood, are especially susceptible to hazards like drug 
use, smoking, and unprotected sexual activities. These 
behaviors increase their exposure to infectious diseases, 

12
including Hepatitis C.  This study aims to assess adole-
scents' awareness and attitudes toward Hepatitis C, 
emphasizing the urgent need for heightened public 
awareness in Pakistan, particularly among youth. Comp-
rehensive health education campaigns, awareness prog-
rams in schools, and government initiatives addressing 
surveillance, prevention, care, and treatment are crucial 
to alleviate the burden of Hepatitis C infection.

Material and Methods

An analytical cross-sectional study was carried out in 
Multan, encompassing private and government schools 
and colleges, from August 5, 2019, to February 5, 2020. 
The sample size was determined using the open epi 
sample size calculator, considering a 32.2% positive 
attitude derived from prior studies, with a 95% confi-
dence interval and a 5% margin of error. Data collection 
utilized a systematic random sampling technique and 
a pre-tested structured questionnaire. Participants, aged 
10-18 years, were selected from both private and govern-
ment educational institutions, excluding those who did 

not provide consent.

The institute's ethical review committee granted appro-
val for the study, ensuring that data gathering adhered to 
the standards of privacy and confidentiality. Permission 
from the principals of the respective schools and colleges 
was secured before initiating the research. Each partici-
pant provided their informed consent. Data, encompa-
ssing both quantitative variables like age and qualitative 
variables such as gender, history of blood transfusion, 
surgical procedures, contact with Hepatitis C patients, 
injection usage, and history of tattooing and ear piercing, 
were entered and analyzed using SPSS version 22.

For quantitative variables, the mean and standard devia-
tion were computed, whereas qualitative variables were 
summarized using frequencies and percentages. To 
control for effect modifiers like age, gender, student 
class, school type (private vs. government), parents' 
education, family income, parents' occupation, history 
of blood transfusion, surgical procedures, contact with 
Hepatitis C patients, injection usage, and history of 
tattooing and ear piercing, stratification was employed. 
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Table 1:  Socio-demographic profile of respondents

Gender Frequency (n=278) Percentage

Male 167 60.1

Female 111 39.9

Age groups Frequency Percentage

Up to 15 Years 175 62.9

More than 15 Years 103 37.1

Type of institution Frequency Percentage

Private 112 40.3

Government 166 59.7

Family Income Frequency Percentage

Less than upto Rs. 50000 175 62.9

More than Rs. 50000 103 37.1

Occupation Frequency Percentage

Job holder 113 40.6

Self business 119 42.8

Farmer 46 16.5

Level of education of 

participants
Frequency Percentage

Up to 10th 185 66.5

Above 93 33.5

Literacy among parents

of participants
Frequency Percentage

Illiterate 92 33.1

Literate 186 66.9



Subsequent to stratification, chi-square tests were con-
ducted, establishing the level of significance at a p-value 
of less than or equal to 0.05. Adolescent: Individual 
whose age is between 10-18 years. Knowledge 
assessment was conducted through a questionnaire, 
with scores below 11 classified as poor and scores of 11 
or higher considered as indica-tive of adequate 
knowledge regarding hepatitis C. Attitude: Attitude 
evaluation was performed using a scale within the 
questionnaire, categorizing attitudes as positive for 
scores above 4 and negative for scores of 4 or below.

Practices were assessed using scale for the questions 
asked about practices which classified prac-tices as 
good with score >5, adequate with score 5 and poor 
for score less than 5.

Results

This study included a total of 278 respondents who 
met the inclusion criteria established for our research. 
Mean age of students was 14.81 ± 2.20 years.  (Table 
No. 1).

A significant association (p-value<0.05) was found 
when knowledge of participants was stratified with 
regards to gender, age, type of institution, father's occu-
pation, level of education, history of contact with HCV 
patient and history of injection and ear / nose piercing. 
(Table No.2). A significant association (p-
value<0.05) was found when attitudes and practices of 
respondents were stra-tified with regards to gender, 
age, type of institution, father's occupation, parent's 
education, history of contact with HCV patient and 
history of injection and ear / nose piercing.

Discussion

Among the 278 participants, 167 (60.1%) were identified 
as male, while 111 (39.9%) were female patients. Sig-
nificantly, research carried out in Faisalabad, Pakistan 
by Iqbal et al. revealed a predominance of female partici-
pants at 59.4%, a result that diverges from our own 

13
observations.  This variance can be attributed to the fact 
that their study was conducted among medical students, 
and the majority of medical students in our society are 
female. In contrast, research conducted in Malaysia by 
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Effect Modifiers
Knowledge

Total
P –

ValueYes No

Gender Male 28 139 167
0.003*

Female 36 75 111

Age groups

(in years)

Up to 15 7 168 175
0.001*

Above 15 55 48 103

Type of 

school

Private 46 66 112
0.000*

Government  18 148 166

Father’s 

occupation of 

respondents

Job 28 85 113

0.004*Business 18 101 119

Farming 18 28 46

Level of 

education of 

participants

Up to Metric 9 176 185

0.000*
Above Metric 55 38 93

History of 

contact with 

patient

Yes 18 10 28

0.000*
No 46 204 250

Injection 

therapy

Yes 8 29 37
0.000*

No 64 177 241

History of 

ear/ nose 

piercing

Yes 36 75 111

0.003*
No 28 139 167

Table 2:  Stratification of knowledge regarding Hepatitis 
with confounders

*P- value < 0.05 was taken as statistically significant

Table 3:  Stratification of attitude and practices regarding 
Hepatitis with confounders

*P- value <0.05 was taken as statistically significant

Effect Modifiers
Practice

Total

P –

ValueYes No

Gender Male 7 160 167 0.000*

Female 14 97 111

Age groups

(in years)

Up to 15 5 170 175 0.001*

>15 14 89 103

Type of school Private 14 98 112 0.001*

Government  16 150 166

Father’s 

occupation of 

participants

Job 14 99 113 0.000*

Business 9 110 119

Farming 7 39 46

Parent’s literacy Illiterate 14 78 92 0.001*

Literate 5 181 186

Level of 

education of 

participants

Up to Metric 12 173 185 0.000*

Above Metric 14 79 93

History of 

contact with 

patient

Yes 8 20 28 0.001*

No 6 244 250

History of ear/

nose piercing

Yes 14 97 111 0.001*

No 6 161 167



Ahmed et al. found a majority of male participants, 
accounting for 59%, which closely corresponds with 

14
the outcomes of our study.  Positive history of contact 
with Hepatitis C patients was noted in 28(10.1%), injec-
tion therapy in 37 (13.3%), and ear/nose piercing in 111 
(39.9%). No instances of a history of surgical procedures, 
blood transfusion, or tattooing were found in our study. 
In contrast, a study in Iran revealed that 27% of respon-
dents were unaware that HCV could be transmitted 
between individuals, while 72.1% were aware of needle-

15sharing as a transmission route.  Additionally, only 
21.5% and 19.4% knew about sexual intercourse and 
mother-to-baby transmission, respectively. Another 
study in Faisalabad, Pakistan, reported a 19% family 

13history of hepatitis, aligning with our study results.

Among the total participants, 64 (23.0%) exhibited ade-
quate knowledge, 18 (6.5%) had a positive attitude, 
and 14 (5.0%) demonstrated good practices. A study 
conducted in Abbottabad reported that 62% of respon-
dents had poor knowledge, while 38% possessed ade-
quate knowledge of hepatitis C. Regarding attitudes, 
67.8% of total participants displayed a negative attitude, 
with 32.2% exhibiting a positive attitude towards hepa-
titis C. In terms of practices, 66.2% showed negative 
practices, while 33.75% maintained good practices, 

16which closely mirrors our study results.  Similarly, a 
study in Malaysia by Ahmed et al. also indicated poor 
and average levels of knowledge among students, alig-

14
ning with our findings.  Another study in Iran found a 
low level of knowledge regarding Hepatitis C among 

17nurses, consistent with our study results.  Additionally, 
a study in Egypt revealed that 68.2% of participants 
lacked sufficient knowledge about HCV disease, and 
86.4% exhibited negative practices. Notably, statistically 
significant improvements in knowledge and practices 
were observed after the application of an educational 

18program.

A survey involving 340 dental students in Brazil revea-
led that over half (54%) exhibited a high level of know-
ledge, and 97.7% displayed positive attitudes towards 
Hepatitis C (HCV). Notably, the students' advanced 
year of study (last year) (P < 0.001) and the type of uni-
versity (federal) (P = 0.049) significantly influenced 
their high knowledge levels about HCV. Additionally, 
a positive attitude toward HCV-infected patients was 
notably influenced by age (P=0.004) and male gender 

19
(P=0.022).  These findings are in contrast with our study, 
possibly reflecting the higher educational and awareness 
levels in Brazil.

In an Indian study involving students, it was observed 
that a majority (72.5%) were aware of the Hepatitis C 
vaccine but possessed limited knowledge about the 
mode of infection spread, preventive measures, asso-
ciated complications, and the availability status of the 

20
vaccine against Hepatitis C virus.  These results align 
with our study, considering the proximity and similar 
developmental status of India as our neighboring country.

In a study targeting medical students in Dammam, it was 
found that around 75% demonstrated a lack of under-
standing concerning HCV transmission, with fewer 
than 25% showing a moderate level of awareness. More 
than half of the students possessed an adequate know-
ledge of HCV screening, prevention, and treatment. A 
significant majority were well-informed about the 
clinical manifestations and complications associated 

21
with HCV.

Conclusion

Our study revealed inadequacies in knowledge, attitude, 
and practices among adolescents. Subpar knowledge, 
negative attitudes, and inadequate practices were notably 
associated with gender, age, school type, father's occu-
pation, parental literacy, student's education level, and 
history of contact with hepatitis patients, as well as ear/ 
nose piercing (p-value<0.05). A considerable 39.9% 
of the total respondents had a history of ear/nose piercing, 
while 13.3% reported a history of injection therapy.
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Introduction

Metabolic disorder, known as type 2 diabetes affects 
1millions worldwide.  Adults with diabetes 

currently number 463 million, but by 2030 and 2045, 
that number is expected to rise to 578 and 700 million, 

2
respectively. 90% of all forms of diabetes are Type 2.  
Diabetes can result in life-threatening complications 
or even early death. Common complications of diabetes 
include cardiovascular disease, renal disease, retino-

3, 4
pathy, diabetic foot, and neuropathy.

Moreover, urinary tract infections (UTIs) are more 

common in diabetics. An estimated 150 million people 
are anticipated to get this infection annually. Bladder 
dysfunction, low immunity, and glycosuria all of which 
are thought to be risk factors. Diabetics are likely to 

5,6
get UTI, which have poorer consequences.  Moreover, 
resistant microorganisms are more frequently found. 
Pyelonephritis, consequence of urinary tract infections 
in diabetics that can lead to organ damage and even 

7death.   SGLT2i, or sodium-glucose cotransporter-2 
inhibitors, are drugs that treat type 2 diabetes by acting 
on kidneys. In kidneys, glucose is reabsorbed in the 
loop of Henle's proximal tubule. The SGLT2 protein, 
is in charge of this reabsorption. SGLT2i medications 
such as canagliflozin, dapagliflozin, and empagliflozin 

8act at this site.  It was concluded in one meta-analysis 
that, dapagliflozin 5 mg raised the chance of overall 
adversities, whereas dapagliflozin 10 mg had lower risk 

9
of UTI than its 5 mg counterpart.  Patients with diabetes 
who get UTIs have trouble controlling their blood sugar, 
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Abstract 

Objective: To assess the frequency of urinary tract infection in diabetic patient using dapagliflozin

Material and Method: This descriptive case series conducted on180 patients, from 30-70 years with type 2 
DM fulfilling selection criteria. Demographic information was also recorded. Then patients were prescribed 
10 mg dapagliflozin for 24 weeks. Then patients were followed-up in OPD for 24 weeks. After 24 weeks, 
urine sample was taken and sent to the laboratory of the hospital. Reports were assessed and if bacterium 
detected in urine sample, then urinary tract infection was labeled. Patients with urinary tract infection were 
managed as per hospital protocol.

Results: In our study, of 180 cases, mean age was calculated as 49.95+5.35 years. Gender distribution shows 
that 110(61.1%) cases were male and 70(38.9%) cases were females. Frequency of urinary tract infection in 
diabetic patient using Dapagliflozin was recorded in 11(6.1%) of the patients. The data stratified for age, 
BMI, HbA1c, and smoking, to control effect modifiers came to be significant at p < 0.05

Conclusion: We concluded, that frequency of urinary tract infection is not higher in diabetic patient using 
dapagliflozin. Patients with increase age, prolonged duration of diabetes, family history of UTI, uncontrolled 
diabetes and female gender are at risk for developing UTI.
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which makes blood sugar monitoring more necessary, 
lowers quality of life, and puts financial burden on the 
patient. Different research indicated that diabetes patients 
on 10 mg of dapagliflozin had 0.09% prevalence of 

10urinary tract infections.  Prescriber information does 
not regard it as a precaution prior to prescribing. Further 
investigation is required to determine whether SGLT2 
inhibitor use in these patients increases the risk of urinary 
tract infection beyond attributable risk to either of these 

(11)
risk factors in isolation.  So, we have conducted this 
study so that we can get local evidence and we can plan 
screening of diabetic patients using dapagliflozin on 
regular intervals for urinary tract infection during follow-
up and routine examination in order to improve manage-
ment protocols and prevent UTI and provide improved 
quality of life to patients.

Materials and Methods

This descriptive case series was conducted at Department 
of Medicine, Govt. Teaching Hospital Shahdra, Lahore 
over a period of six months. The study included 180 
patients, selected using non-probability consecutive 
sampling, with 95% confidence level and 3% margin 
of error, considering an expected percentage of urinary 
tract infection of 4.3% in diabetic patients treated with 
dapagliflozin. Inclusion criteria involved patients aged 
30-70 years of both genders diagnosed with diabetes, 
while exclusion criteria included patients currently 
positive for urinary tract infection, those with serum 
creatinine >1.2mg/dl, and pregnant females. Data collec-
tion involved enrolling eligible patients from the hospital's 
outpatient department, obtaining informed consent, 
and recording demographic and medical information. 
Patients were prescribed 10 mg dapagliflozin for 24 
weeks and followed up in outpatient department. After 
24 weeks, urine samples were collected, and if bacteria 
were detected, urinary tract infection was labeled, and 
patients were managed according to hospital protocol.

Data analysis was performed using SPSS version 26. 
Quantitative variables were presented as mean and 
standard deviation, while qualitative variables were 
presented as frequency and percentage. Data was strati-
fied by various factors to control for effect modifiers, 
and chi-square tests were applied to compare urinary 
tract infection rates in stratified groups, with a p-value 
≤0.05 considered significant.

Results

A total of 180 cases fulfilling the selection criteria were 
enrolled to assess the frequency of urinary tract infection 
in diabetic patient using dapagliflozin. Table 1 shown 
below is displaying qualitative variables of the study 
population. Age distribution shows that 87(48.3%) 
were between 30-50 years of age whereas 93(51.7%) 
cases were between 51-70 years of age. Gender distri-
bution shows that 110(61.1%) cases were male and 70 
(38.9%) were females. Frequency of smoking in the 
cases was recorded in 46(25.6%) whereas 134(74.4%) 
were nonsmokers. Frequency of family history of UTI 
was recorded in 35(19.4%) cases whereas 145(80.6%) 
had no history of UTI. Frequency of frequency of urinary 
tract infection in diabetic patient using Dapagliflozin 
was recorded in 11(6.1%) of the patients whereas 169 
(93.9%) cases had no findings of the UTI. Table 2 is 
showing quantitative variables of study population, mean 
duration of diabetes mellitus was calculated as 8.28+ 
3.54 years, mean BMI 30.67+2.37. and mean of HbA1c 
calculated was 9.7+2.37. frequency of UTI noted high 
among females (3.9%), age group 51-70 years (6.1%), 
prolonged duration of DM > 5year (6.1%), family history 

2of UTI (6.1%), high BMI > 30mg/kg  (3.9%), smoking 
(4.4%) and uncontrolled DM HbA1c >7% (3.9%) as 
compared to their counterparts. The data stratified for 
age, BMI, HbA1c, and smoking, to control effect modi-
fiers came to be significant at p < 0.05, as shown in 
table 3. 
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Table 1:  Analysis of Qualitative Variables

PARAMETERS
Frequency

(n=180)
Percentage

Age 30-50 87 48.3%

51-70 93 51.7%

Gender Male 110 61.1%

Female 70 38.9%

Smoking Yes 46 25.6%

No 134 74.4%

Family history 
of UTI

Yes 35 19.4%

No 145 80.6%

UTI Yes 11 6.1%

No 169 93.9%

PARAMETERS MEAN (n=180) SD

Duration of DM (years) 8.28 3.54

BMI Kg/m2 30.67 2.37

HbA1c (%) 9.7 2.37

Table 2:  Analysis of Quantitative variables



Discussion

SGLT2 inhibitor, dapagliflozin has demonstrated encou-
raging outcomes in treatment of diabetes; yet, questions 
have been raised about its possible link to urinary tract 
infections. Clinical decision-making and patient care 
require an understanding of the prevalence and contri-
buting variables to UTTIs in diabetes patients using 
dapagliflozin. Our study has observed the incidence 
of UTIs in our research group, taking into account a 
range of clinical and demographic variables. 

In our study of 180 cases, mean age and BMI was calcu-
lated as 49.95+5.35 years and BMI 30.67+2.37. Gender 
distribution shows that more male patients 61.1% versus 
38.9% females. Similar demographics were seen pre-
viously, one study found mean age of type 2DM was 45.1 
years in males and 45.0 years in females and there were 
more male patients 52.5% as compared to females 

1247.5%.  Previous study discovered that BMI of  20–21 
2

kg/m  was associated with increased chance of deve-
13loping DM.

Frequency of urinary tract infection in diabetic patient 
using Dapagliflozin was recorded in 11(6.1%) of the 
patients. And occurrence is high among those with pro-
longed duration of DM, females, uncontrolled DM, 
increase age, and family history of UTI. Similar, results 
were documented in one previous review that 5.3% of 
diabetic individuals using dapagliflozin at doses of 5 
or 10 mg had UTIs. Compared to males, women were 
more impacted (76.2%; p < 0.05) and patients over 50 

14
years old (85.7%) had the highest prevalence of UTIs.  

Higher doses increase the amount of glucose excreted 
in urine, which might possibly raise the risk of UTIs by 
creating ideal habitat for bacterial growth. The findings 
of one recent review confirmed this rise in risk. Since 
there was no statistically significant correlation between 

14
UTIs and dapagliflozin dosage strength.  In contrast 
to all, one study found higher incidence of UTI in 
SGLT2i group (33.49%), as compared to non-SGLT2 
inhibitor (11.72%) and found old age and female gender 
as risk factors. However, there was no significant diffe-
rence in UTI between the dapagliflozin and empagliflo-
zin (34.00% and 33.03%, respectively) and  with SGLT2 

15inhibitors risk of UTI increased by 3.70.

Another review, has studied different doses, and UTI 
frequency was recorded 3.6%, 5.7%, 4.3%, and 3.7% 
of cases for dapagliflozin 2.5 mg, 5 mg, 10 mg, and 
placebo, respectively. It was also seen that, UTIs were 
the infrequent (0.3%) cause of treatment cessations 
and majority of infections that were identified were 
mild to severe and were treated with conventional anti-

16
biotics.  While another study found that frequency of 
urinary tract infection was 0.09% in diabetics using 

10
10 mg dapagliflozin.  It was reported earlier that, UTIs 
are more common in people with type 2 diabetes who 
use dapagliflozin, particularly if the medication is taken 
for more than 24 weeks and at a dosage of 10 mg per 

17
day, p < 0.0001.  Genital tract infections are linked to 
a higher risk while using SGLT-2 inhibitors however, 

18
UTIs are not.

Limitations of this study include, potential biases due 
to non-probability consecutive sampling, absence of 
comparison group, and single centered study limiting 
the generalizability of the findings. 

Cocnlusion: 

It is concluded that, type 2 diabetics taking dapagliflozin 
10mg are at low risk of developing UTI. Patients with 
increase age, prolonged duration of diabetes, family 
history of UTI and uncontrolled diabetes and female 
gender are at risk for developing UTI.
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Introduction

Asthma is a chronic respiratory disease that affects 

individuals of all ages. It is often characterized by 
episodes of wheezing, coughing, chest tightness, and 

1
dyspnoea.  Approximately 339 million people suffer 
from asthma around the globe, with prevalence rates 
continuing to rise in urban areas particularly. This esca-
lating burden requires the urgent need for effective 
therapeutic interventions that can reduce symptoms, 
improve lung function, and enhance the overall quality 

2of life in asthmatic patients.

The pathogenesis of allergic asthma involves a complex 
interplay between environmental factors and immune 

3
dysregulation directed by genetic predisposition.  The 
development of airway inflammation involves various 
immune cells, including eosinophils, mast cells, T lym-

Unveiling the Antioxidant Potential of Carica Papaya Leaf Extract in Ovalbumin-
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Objective: The main objectives of this study were to determine the antioxidant potential of Carica papaya 
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4
phocytes, and dendritic cells.  Production of ROS also 
plays an important role in accentuating airway inflamma-
tion. These reactive oxygen species include superoxide 
anion (O2•−), hydrogen peroxide (H2O2), and hydroxyl 
ions (•OH). These highly reactive molecules can cause 
oxidative stress and ultimate damage to cellular compo-

5nents including lipids, proteins, and DNA.

Multiple stimuli such as allergens, pollutants, and res-
piratory viruses can lead to the development of oxidative 
stress. ROS upregulates nuclear factor kappa B (NfkB) 
which stimulates the production of nitric oxide and 
prostaglandins. As a result, inflammatory cascade in 
airways involving recruitment and activation of eosino-

6phils and neutrophils occurs.  The release of pro-infla-
mmatory mediators, cytokines, and chemokines perpe-
tuates a cycle of inflammation, causing tissue damage 

7
in bronchial tissues of asthmatic patients.  Airway hyper-
responsiveness and remodeling can also happen as a 
result of oxidative stress. Multiple studies have shown 
that reactive oxygen species can induce structural chan-
ges in airways such as goblet cell hyperplasia, subepi-
thelial fibrosis and hypertrophy of bronchial smooth 
muscles. These pathological processes are responsible 
for airway obstruction and exacerbation in symptoms 

8
subsequently.

Conventional treatment of bronchial asthma involves 
the use of bronchodilators and anti-inflammatory medi-
cations to control symptoms and reduce bronchial infla-
mmation. However, these pharmacological treatments 

9
have their own side effects.  Alternatively, there is inc-
reasing interest in exploring complementary approaches 
for asthma management. Natural herbs and plants posse-
ssing antioxidant properties have been tried in past. 
Research in biomedical sciences have identified multiple 
bioactive compounds having antiasthmatic effects 

10
owing to their antioxidant properties.

Carica papaya, commonly known as papaya, is one of 
the emergent tropical fruit-bearing plant which has been 
cultivated in many parts of the world. Various parts of 
the papaya plant including the leaves, seeds, and latex, 
have been utilized in traditional medicinal system for 
decades. Papaya fruit has been used as digestive, carmi-
native, expectorant and sedative agent. The seeds of 
the unripe fruit have been used as anti dysentery and 

11
abortifacient.

Carica papaya leaves extract (PLE) has been found as a 
rich source of bioactive compounds such as flavonoids, 
phenols, carotenoids and vitamins. This extract displays 

multiple pharmacological properties including its anti-
oxidant, anti-inflammatory, antiviral, and immuno-

12
modulatory activities.

In recent years, Carica papaya leaf extract has attracted 
considerable attention due to its antioxidant potential. 
Studies have shown that Carica papaya displayed hepa-
toprotective, neuroprotective and nephroprotective 

13
role in various animal models via its antioxidant activity.  
Given the supportive evidence of role of oxidative stress 
in asthma pathophysiology, there is a need for exploring 
the therapeutic potential of natural antioxidants, such as 
Carica papaya leaf extract, in ameliorating oxidative 
damage in asthmatic individuals. 

The aim of present study is to investigate the antioxidant 
potential of Carica papaya leaf extract in ovalbumin-
induced asthma. By harnessing the therapeutic potential 
of PLE, we endeavor to contribute to the growing body 
of knowledge on natural antioxidants and their potential 
applications in respiratory health and disease.

Materials & Methods

It was an experimental study conducted at Hide here 
text from editor for a duration of 6 months from July 
2015- January 2016. All the experimental procedures 
were carried out after approval by Review board and 
Ethical Committee of the institute (Ref No. UHS/ edu-
cation/126-14/874). Six to eight weeks old male BALB/c 
mice (20-25 grams) were obtained from the animal house 
of University of Health Sciences Lahore. The animals 
were kept under standard laboratory conditions i.e., 12 
hours of light-dark cycle and 22-25°C. Animals were 

14
given free access to standard food and water.

Carica papaya leaves were collected locally and shade-
dried. powdered form was yielded in pestle and mortar 
(400g total). This sample was extracted with 2 liters 
of ethanol by cold maceration. At 50°C, the extracted 
material was filtered and allowed to evaporate in a water 
bath. There were 20 grams of semi-solid extract pro-
duced. After that, the extract was refrigerated at 4°C 

15for further use.

Fifteen albino mice were equally divided into following 
three groups (n= 5 per group) by sample random samp-
ling technique. Group 1 served as control group (received 
PBS 1ml/kg) while Group 2 was diseased group which 
was sensitized and challenged with Ovalbumin (OVA). 
Group 3 was treatment group which was given Papaya 

15leaf extract (PLE).

Asthma was induced using the established ovalbumin 
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(OVA) sensitization and challenge protocol. Briefly, 
the control group received PBS, 1ml/kg body weight 
(I.P) on Days 0 and 14 and subsequently given challenge 
with PBS on Days 21 to 27 while animal in groups 2 
and 3 were intraperitoneally (I.P) sensitized with 20 μg 
of OVA emulsified in alum (2 mg) on Days 0 and 14. 
All animals of group 2 & 3 were challenged with aero-
solized 1% OVA for 30 minutes daily on Days 21 to 

1627.  Mice in Groups 3 received daily oral administration 
of PLE (100 mg/kg body weight) throughout the cha-
llenge period (Days 21 to 27). The control group and 
OVA-challenged group (Group 2) received PBS orally 
(Fig. 1).

Fig 1. Experimental protocol of asthma induction and 
treatment in albino mice

On Day 28, all mice were euthanized by giving light 
ether anaesthesia. Lung tissues were collected imme-
diately, washed with saline and stored at -80°C until 

16
further analysis.

1% Lung tissue homogenates (w/v) were prepared using 
PBS. The homogenates were then centrifuged at 600 
rpm for 10 minutes to obtain the clear supernatant for 
enzymatic assays. The activity of SOD, catalase (CAT) 
and Glutathione peroxidase (GPx) enzymes in the lung 
tissue homogenates was measured according to the kits 
protocol. The level of MDA in the lung tissue homo-
genates was determined using the thiobarbituric acid 
reactive substances (TBARS) assay. The absorbance 
was measured by a spectrophotometer at specific wave-
lengths for each assay. Protein concentration in the homo-

17,18genates was evaluated using the Bradford assay.

Data was interpreted as mean ± standard deviation (SD). 
Statistical analysis was carried out by using SPSS ver-
sion 22. One-way analysis of variance (ANOVA) follo-
wed by a post-hoc Tukey’s test was applied to compare 
differences among the groups.  P value less than or equal 

19
to 0.05 was considered statistically significant.

Results

Determination of superoxide dismutase (SOD 
Activity): Our study demonstrated that superoxide 
dismutase (SOD) activity in U/mg protein) in diseased 

group was decreased significantly (21.7 ± 0.54) as com-
pared to control (25.9 ± 0.4) and treatment group (24.1 
± 0.35) respectively (P≤ 0.05). Fig 2, Table 1.

Fig. 2. Evaluation of Antioxidant enzyme (SOD) in 
mouse model of allergic airway inflammation

2. Evaluation of Catalase Activity: This research 
reflected a typical raised level of catalase activity in 
lung tissue in control and PLE group (0.17 ± 0.02 and 
0.16 ± 0.01) respectively, in comparison to asthmatic 
mice of group 2, having significant decreased catalase 
level (0.14 ± 0.01) Ku/mg protein (P≤ 0.05). Fig 3, 
Table 1.

Fig. 3:   Evaluation of Antioxidant enzyme Catalase 
(CAT) in mouse model of allergic airway inflammation

Our study indi-cates a significant decrease in 
glutathione peroxidase in diseased group as compared 
to control group (120.5±2.4 Vs 106.1±3.6 u/mg 
protein). However, treatment with PLE significantly 
increased GPx level in lung homogenate to 115.3±2.7 
(p≤ 0.05). (Fig-4, Table-1) Estimation of 
Malondialdehyde (MDA) Level:   Regarding MDA 
level, our research indicated a signi-ficant decrease in 
MDA levels of treatment group (8.06±0.2 nmol/mg 
protein) as compared to diseased group (10.7±0.79), 
suggesting reduced oxidative stress (P≤ 0.05). These 
findings of treatment group were also com-parable with 
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control group (8.06 ± 0.2 Vs 7.9 ± 0.38) Fig 4, Table 1.

Fig. 4   Evaluation of Antioxidant enzyme (GPx) and 
lipid peroxidation marker (MDA) in mouse model of 
allergic airway inflammation

Discussion

Asthma is a prevalent chronic inflammatory airway 
disease. Airway hyperresponsiveness, inflammation, 
and mucus production are underlying mechanisms 
involved in asthma pathogenesis. An increasing body 
of research indicates that oxidative stress is a major 

1
factor in the onset of asthma.  During asthmatic 
attacks, inflammatory cells generate excessive 
amounts of reactive oxygen species (ROS) such as 
superoxide radicals and hydrogen peroxide. These 
ROS can ultimately damage bronchial cells and 
contribute to airway inflammation and hyperrespon-

4,5siveness.  Carica papaya is a native plant which 
possess many biological activities proven by 
scientific researches in the past. Numerous bioactive 
substances found in Carica papaya leaves, including 
rutin, papain, chymopapain, cystatin, ascorbic acid, α-
tocopherol, ρ-coumaric acid, and caffeic acid, might 

12be involved in the plant's anti-oxidant activity.

The present study explored the antioxidant potential 
of Carica papaya leaf extract (PLE) in a murine model 

of asthma by evaluating the activity of antioxidant 
enzymes and the marker of oxidative stress (SOD, cata-
lase, glutathione peroxidase and MDA). We confirmed 
that PLE administration enhances antioxidant enzyme 
levels along with a moderate decrease in lipid peroxi-
dation marker in lung tissue homogenates. These fin-
dings are consistent with a research conducted by Nisa 
et al., whereby the antioxidant activity of papaya leaf 

20extract was verified by the DPPH and FRAP test.

Our findings are also aligned with previous studies that 
have documented the antioxidant properties of PLE. 
In vitro studies have shown that PLE can scavenge free 
radicals and inhibit lipid peroxidation. A previous study 
by Salla et al., proved antioxidant and apoptotic activity 
of papaya peel extract in HepG2 cells via increasing 

21catalase, SOD and glutathione peroxidase activity.  
Additionally, research in animal models of other infla-
mmatory conditions have also demonstrated PLE's 
ability to enhance antioxidant enzyme activity and 
reduce oxidative stress markers. 

The precise mechanisms by which PLE exerts its anti-
oxidant effects are not fully comprehended, still several 
pathways have been proposed in this context. PLE is 
rich in various antioxidant compounds which can directly 
scavenge free radicals, preventing them from damaging 
cells. Additionally, PLE may upregulate the level of anti-
oxidant enzymes like SOD, catalase, and glutathione 
peroxidase, further bolstering the body's defense against 
oxidative stress. In our previous study, PLE exhibited it's 
anti-inflammatory activity in murine model of asthma 
by downregulating IL-4, IL-5, TNF alpha, Eotaxin and 

15
NFkb.  Modulation of NFkb by papaya leaf extract 
may lead to attenuation of oxidative stress in bronchial 
tissues. The current study's findings add to the 
growing body of knowledge suggesting that targeting 
oxidative stress could be a promising strategy for 
asthma management. PLE, with its demonstrated 
antioxidant potential, might offer a complementary 
approach to traditional asthma medications. While 
this study provides encouraging results, some 
limitations need to be considered. Firstly, the 
investigation was conducted in a murine model, 
secondly, the optimal dosage and formulation of PLE 
for therapeutic use in asthma require exploration. It is 
therefore suggested to translate these findings to humans 
through clinical trials.

Conclusion

This study demonstrates the potential of PLE as an 

Esculapio - Volume 20, Issue 02 2024 - www.esculapio.pk - 225

Table 1:  Depicting effect of PLE on SOD, Catalase, GPx 
and MDA level in lung tissue homogenates of mice.

Parameters
Control 
Group

(Mean±SD)

Diseased 
Group

(Mean±SD)

PLE treated 
Group

(Mean±SD)
SOD
(U/mg protein)

25.9 ± 0.4 21.7 ± 0.54 24.1 ± 0.35

Catalase
(kU/mg protein)

0.17± 0.02 0.14 ± 0.01 0.16 ± 0.01

Glutathione 
Peroxidase
(U/mg protein)

120.5 ± 2.4 106.1± 3.6 115.3 ± 2.7

MDA
(nmol/mg protein)

7.9 ± 0.38 10.7 ± 0.79 8.06 ± 0.2



antioxidant agent in an animal model of asthma. The 
observed increase of antioxidant enzyme activity and 
decrease of MDA levels suggest its ability to mitigate 
oxidative stress, a crucial factor in asthma pathogenesis. 
Future research is warranted to explore the clinical 
applications of PLE and its role in asthma management.
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Introduction

Hypospadias is most common congenital condition 
of phallus in which the opening of urethra present 

on the ventral aspect of phallus anywhere proximal to 
1its actual location.  The incidence of hypospadias ranged 

1
from 0.6/10,000 births to 464/10,000 births . Patients 
with hypospadias are usually referred for surgery during 

2
early childhood or infancy.  

Hypospadias repair surgery has  been progressed steadily 
3over recent years.  However, the results of hypospadias 

repair are still mostly unfavorable with reported comp-
1,4lications rate as high as approximately 50% or above.  

The commonest complications following hypospadias 
surgery usually accompany with urethral fistulas, follo-
wed by stenosis of meatus, stricture of urethra, formation 

Comparison of Outcome of Autologous Platelet Rich Plasma Membrane Plus 
Dartos Flap Versus Simple Dartos Flap In Hypospadias Surgery

Abstract 

Objective: To compare the outcome of application of autologous platelet-rich plasma membrane layer and 
dartos fascial flap versus only dartos fascial flap in mid and distal penile hypospadias surgery.

Material and Methods: This randomized controlled trial (NCT06275646) was conducted at Pediatric General 
surgical department, the Children's hospital and the University of Child health, Lahore for the period of 12 
months. Non probability, purposive sampling was used for data collection and randomization was done to assign 
the treatment. Total of 220 patients fulfilling the selection criteria were admitted after taking an informed 
consent. Cases were randomly divided into two groups A and B using random generator of Excel program. In 
group-A, dartos flap and Platelet Rich Plasma(PRP) membrane layer was applied and in group-B, only a 
preputial dartos fascial flap was applied.

Results:  The mean age of all cases was 5.86±3.10 years, while the mean age in group-A and group-B was 
5.78±3.13 years and 5.95±3.08 respectively, with non-significant p-value > 0.05. The mean hospital stay was 
statistically same in group-A (6.67±2.80 days) as compared to group-B (7.34±2.79 days), p-value 0.08 (i.e. > 
0.05). The mean time for urethral stent removal was statistically same in group-A (9.31±3.08 days) as compared 
to group-B (9.81±2.81 days), p-value 0.21 (i.e. >0.05).   In group- A and group-B, 32(29.1%) cases and 
43(39.1%) cases had complications respectively (infection, urethrocutaneous fistula, glans dehiscence, Meatal 
stenosis). The complications rate was statistically same in both groups, p-value > 0.05.

Conclusion:  It is concluded that patients who received dartos flap and PRP membrane coverage had less 
incidence of urethrocutaneous fistula as compared to cases received a preputial dartos flap only. Other 
complications were statistically same in both study groups.
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of urethral diverticulum, dehiscence of glans, and cos-
metically unfavorable outcomes necessitating redo 

5
surgeries.

Modern surgical interventions claim that it is now acce-
ssible to make a functionally and cosmetically acceptable 
phallus. Assessment of outcomes include: rate of comp-
lications (such as wound infection, glans dehiscence, 
Urethrocutaneous fistula (UCF) and meatal stenosis), 
cosmetic penile appearance, functional ability (urination, 
sexual intercourse), and psychological issues like imp-
rovement in value of life and psychosexual life of patient. 

Various types of techniques for urethroplasty has been 
evolved for example simple tubularization of the urethral 
plate,  giving incision in midline of urethral plate and 
formation of Tubularized incised plate (TIP), use of 
adjacent preputial skin flaps as covering layer, different 
types of skin grafts, grafts from buccal mucosa, and 
mobilized flaps enriched with vascular supply (mostly 

6
involving the inner preputial skin).  Methods of provi-
ding vascularized  tissue coverage to neo-urethra include 
application of dartos fascia, tunica vaginalis, de-epithe-

7
lized skin, and corpus spongiosum.  Recently it is repor-
ted that platelet rich plasma membrane has the capability 
to minimize post‐operative complications occurring 
after repair of hypospadias, especially post‐operative 
infection & urethrocutaneous fistula formation by imp-
roving wound healing with help of platelets themselves 
and platelet derived growth factors present in Platelet 
Rich Plasma (PRP). In this study, UCF occurred in 10% 
of patients and infection in 5% of patients using PRP 
material as compared to patients in which repair was 
done without the PRP, in which fistula rate was 25% 
and infection rate was 35%. 

Another study reported that UCF developed in 2(6%) 
in total 33 cases when autologous PRP membrane was 
used as an alternative covering layer in repair of hypo-
spadias. No complications were reported in relation 
to the sampling of blood. No statistically significant 
difference was observed between study and the control 
group (undertaking the same surgery, but with different 
mean). Another comparative study showed complica-
tions and outcome rate of application of PRP layer versus 
dartos flap layer only during primary surgery of distal 
hypospadias. They reported 12 (13.3%) complications 
in group A (in which TIP urethroplasty done with PRP 
membrane was applied), and 24 (26.7%) patients had 
complications in group B (dartos flap only as second 
layer). Urethrocutaneous fistula after primary Snodgrass 
repair was seen in 9(10%) patients in A group, and in 

12(13.3%) patients in B group. Partial or complete 
dehiscence of glans seen in 1.1% of patients in A group, 
and in 4.4% of patients in B group. In A group no patient 
had a superficial wound infection, as compared to B 
group in which 6.7% of patients had wound infection. 
One patient (1.1%) of urethral stricture and meatal ste-
nosis was observed in both groups, both were conserva-
tively managed by regular dilatation of meatus and 

8urethra weekly for 2 to 3 months. 

Material & Methods 

This randomized control trial (NCT06275646) was 
conducted at Pediatric Surgery Department, The Chil-
dren’s Hospital and University of Child Health Sciences, 
Lahore. After approval from the ethical review commi-
ttee of the hospital, patients (Age 6months to12 years) 
with mid, distal penile or sub coronal hypospadias 
having minimal chordae (less than 20) were included 
in the study. Patients having proximal hypospadias, 
moderate to severe chordae, previously operated cases, 
a preoperative androgens treatment (for example in 
penoscrotal hypospadias and small sized phallus) were 
excluded from study. The study was carried out between 

st th1  September 2021 to 30  August 2022.

A total of 220 patients (110 in each group) fulfilling the 
selection criteria were admitted after taking an informed 
consent. Patient’s demographic data includes name, 
age and contact details were obtained. Patients were 
divided randomly into two groups, A and B using ballo-
ting method. In group-A, a dartos flap and PRP layer 
was applied and in group B patients, only the preputial 
dartos flap layer was applied. Whereas PRP membrane 
was prepared at the time of surgery, a 2.5 × 1.5cm PRP 
layer was made from 8-10 cc of whole blood of patient 
with doubled centrifugation of sample for about 15-20 
minutes at 2500 -3000 RPM. In the operation theatre, 
2 to 3 drops of calcium chlorate added in coagulum, 
and incubation of sample was done for 2-3 minutes at 
37°C until a bright red to whitish layer was formed at 
the middle of tube. The centrifuged blood was then 
separated into three layers, depending on its density: 
the red blood cells in bottom layer; the PRP membrane, 
(approximately 1-1.5ml) enriched with white blood 
cells and platelets in middle layer; and the platelet-poor 
plasma in top layer. After extracting from the tube, the 
clot was separated from the RBCs, and gently pressed 
between two saline soaked gauzes to form a thin mem-
brane. All patients were operated through the Snodgrass 
technique with a suitable sized catheter (NG8–10Fr). 
Neo-urethra was formed by continuous layer with absorb-
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able suture sized 7/0 or 6/0, followed by second covering 
layer with dartos fascia by interrupted absorbable sutures. 
After that a thin PRP layer was applied between dartos 
and skin. Closure was done with absorbable suture follo-
wed by antiseptic dressing. The dressing changed on 
the fourth postoperative day and wound examined. The 
catheter was kept in placed for 10–12 days for urine 
drainage, and after removing the catheter, wound and 
stream of urine was observed in patients of both groups. 
Surgical team of same level did all surgical procedures 
to reduce the risk of biasness.

Data was entered and analyzed through SPSS -24. 
Quantitative variable like age was presented as mean 
± S.D. The qualitative data like gender and complications 
such as wound infection, glans dehiscence, urethrocu-
taneous fistula and meatal stenosis was presented as 
percentage and frequency. Chi-square test was applied 
to compare complication such as (wound infection, glans 
dehiscence, urethrocutaneous fistula and meatal stenosis) 
in both study groups. P value equal to or less than 0.05 
was considered as significant. 

Results 

The mean age of all cases was 5.86 ± 3.10 years, while 
the mean age in group-A and group-B was 5.78 ± 3.13 
years and 5.95 ± 3.08 respectively, with nonsignificant 
p-value > 0.05. The mean hospital stay was statistically 
same in group A (6.67 ± 2.80 days) as compared to group-
B (7.34 ± 2.79 days), p-value 0.08 (i.e. > 0.05). The 
mean time for urethral stent removal was statistically 

same in group-A (9.31 ± 3.08 days) as compared to 
group-B (9.81 ± 2.81 days), p-value 0.21 (i.e. > 0.05).

Discussion  

In general, postoperative urinary diversion, wound care, 
and dressings have helped to ease postoperative care 
without compromising outcomes of surgery.  Traditio-
nally, a variety of urinary diversion methods has been 
used in hypospadias repair to maintain patency of neo-
urethra and to keep urine away from wound thereby 

9reducing the possible complications.  In their study, 
mean age at operation was 2.45 years (range: 1–4 years). 
One more study was done in 180 boys (age range 12–65 

8
months).  In current study, cases of 2-12 years were 
taken, with mean age of 5.86 ± 3.10 years.   

Alternatively, some reports also suggest that urethro-
plasty without stenting excludes the problems of bladder 
spasm and discomfort during removal of stent without 

10
increasing rate of complications.  In current study in 
group-A and group-B, 32(29.1%) cases and 43(39.1%) 
cases had complications respectively, the complications 
rate was statistically same in both groups, with p-value 

nd
greater than 0.05. In our study till 2  week of follow up 
3(2.7%) cases in group-A and 5(4.5%) cases in group-B 
had Glans dehiscence, with no statistical difference, 
p-value was > 0.05.
Recently a study was done on 180 boys (ranging from 
12–65 months) in which they were divided randomly 
into two groups. In A group, TIP urethroplasty done with 
PRP layer and in B group, dartos fascial flap was used. 
They reported that there was statistically significant 
difference in the complications rate between both groups. 
A total of 36(20%) patients had complications in both 
groups. The authors reported that 12 (13.3%) patients 
had complications in A group as compared to B group 
in which 24 (26.7%) patients had complications. They 
concluded that PRP membrane might be used as substi-
tute layer for repair of distal hypospadias, particularly 

8when a healthy layer is absent.  While in current study 
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Wound 
infection

Study groups Chi-
square

p-
valueGroup-A Group-B

At 2 
weeks

Yes 15(13.6%) 18(16.4%) 19.04 0.015

No 95(86.4%) 92(83.6%)

At 4 
weeks 

Yes 3(2.7%) 3(2.7%) 0.00 1

No 107(97.3%) 107(97.3%)

At 12 
weeks

Yes 0(0%) 0(0%) -- --

No 110(100%) 110(100%)

Table 2:  Comparison of Wound infection at 2 week, 4 
weeks, 12 weeks in both study groups

             Chi-square = 2.45, p-value = 0.118 (significant)

Table 1:  Comparison of Complications in both study groups

Study groups
Total

Group-A Group-B

Complications Yes 32(29.1%) 43(39.1%) 75(34.1%)

No 78(70.9%) 67(60.9%) 145(65.9%)

Total 110(100%) 110(100%) 220(100%)

             Chi-square = 2.45, p-value = 0.118 (significant)

Table 3:  Comparison of Glans Dehiscence, Urethrocuta-
neous Fistula and Meatal stenosis at 2nd weeks 

Types of 
complications

Study groups Chi-
square

p-
valueGroup-A Group-B

Glans 
Dehiscence 

Yes 3(2.7%) 5(4.5%)
0.519 0.471

No 107(97.3%) 105(95.5%)

Urethrocuta-
neous Fistula 

Yes 24(21.8%) 38(34.5%)
4.40 0.036

No 86(78.2%) 72(65.5%)

Meatal 
stenosis 

Yes 1(0.9%) 2(1.8%)
0.56 0.5

No 109(99.1%) 108(98.2%)



we found similar complications rate, overall infection 
rate was same but according to Southampton criteria 
Group-A was relatively better. Another study reported 
that the Platelet rich fibrin patch can be an efficient and 
safe covering method in repair of hypospadias. This 
procedure can be used as an additional approach to 
cover the neo-urethra for hypospadias repair, especially 
when the healthy tissue is not available as coverage 
layer. This, in turn can reduce the incidence of post-

11
operative complications.  In current study, in group-A 
and group-B there were 1(0.9%) and 2(1.8%) cases who 
had meatal stenosis, p-value > 0.05. These findings are 
similar to another study that reported that only one case 
(1.1%) of urethral stricture and meatal stenosis was 
reported in each group, all of which were conservatively 
managed by regular weekly dilatation of meatus and 

8urethra for two to three months.
The commonest complication occurring after repair of 
hypospadias is urethrocutaneous fistula (UCF) with an 
incidence fluctuating from 4 to 28%. One of the most 
important procedures used to reduce the possibility of 
fistula formation is application of an intermediate layer 
between the neo-urethra and the skin. Dartos flap and 
PRP coverage are among several techniques which are 
gaining fame.  
In study done in 2019, in which 180 patients were divi-
ded into two groups randomly. In A group TIP urethro-
plasty done with PRP layer and in B group dartos flap 
was used. Glans dehiscence occurred in 1(1.1%) patient 
in A group, and 4(4.4%) patients in B group. Urethro-
cutaneous fistula was reported in 9(10%) patients in A 
group, and 12 (13.3%) patients in B group. No case of 
superficial wound infection reported in group A, com-
pared with group B in which six patients had wound 

8
infection (Mahmoud et al., 2019).  A study was planned 
by Guinot and colleagues to evaluate the, safety, feasi-
bility, and efficacy of autologous PRF membrane in 
hypospadias surgery. They reported that UCF occured 
in 2/33(6.1%) patients when autologous PRF membrane 
used as coverage in hypospadias surgery. The median 
follow-up of patients was 8 months (range from, 6–18 

10 
months). It was a descriptive study with no comparison.
A local study reported that among 88 cases treated with 
autologous platelet rich plasma patch, urethrocutaneous 
fistula was developed in 11.36% of the cases. In our 
study, the UCF rate was 21.8% and 34.5% in group A 
and B respectively with p-value < 0.05. 
In current study, in group-A and group-B there were 
1(0.9%) and 2(1.8%) cases who had meatal stenosis, 
p-value > 0.05.  These findings are similar to another 

study that reported that only one case (1.1%) of urethral 
8stricture and meatal stenosis was recorded in both groups.

In a recent study comparison of autologous PRP mate-
rial plus dartos flap vs only dartos flap in mid penile 
hypospadias surgery was compared. In patient group 
using PRP, infection occurred in 5% and fistula in 10% 
of patients. While in group without using PRP infection 

5
occurred in 35% and fistula in 25% of patients.  In our 
study, infection occurred in 13.6% and fistula in 21.8% 
of patients with using PRP membrane, while in group 
without using PRP, infection occurred in 16.4% and 
fistula in 34.5% of patients.

Conclusion  

It is concluded that patients who received dartos flap 
and PRP membrane coverage had less incidence of 
urethrocutaneous fistula as compared to cases who 
received a preputial dartos flap only. Other complications 
were statistically same in both study groups. Hence in 
future dartos flap and PRP membrane coverage should 
be encouraged to apply for mid penile and distal hypo-
spadias surgery to achieve better outcomes.
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Introduction

Dengue is a mosquito-borne tropical disease caused 
by an arbovirus transmitted by the Aedes aegypti 

mosquito and affects millions of people around the 
world. Most cases of dengue viral syndrome (DVS) are 

1mild and self-limiting.  In some instances, the disease 
can progress to severe dengue as dengue hemorrhagic 

2
fever (DHF) or dengue shock syndrome (DSS).  Four 
serotypes of dengue virus are antigenically distinct 
namely “DENV-1, DENV-2, DENV-3, and DENV-4”. 
A fifth serotype (DENV-5) was detected through genetic 
sequence analysis in Sarawak state of Malaysia in Octo-

3ber 2013.  

DVS tends to be more prevalent among adults and teen-
agers. Its manifestation can vary, ranging from a mild 

Significance of Hematological and Biochemical Parameters in Diagnosed Patients 
of Dengue infection

1 2 3 4 5 6Atiqa Arshad,  Omair Farooq,  Zainab Yousaf,  Asim Mumtaz,  Eazaz Khan,  Ana Fayyaz

Abstract 

Objective: The study aimed to assess the variation of Total leukocyte count (TLC), Hematocrit (HCT), 
platelets, serum albumin, and alanine transaminase (ALT) among patients with different severities of dengue 
infections.

Materials & Method: It was a cross-sectional study conducted during five months (1st June to 31st October) 
of the year 2023. Patients admitted to the dengue ward and diagnosed with dengue viral syndrome, dengue 
hemorrhagic fever, and dengue shock syndrome were included. About three to five milliliters of blood was 
collected for hematological and biochemical parameters like TLC, HCT, platelets, serum albumin, and ALT. 
The results were retrieved through an automated hematology and chemistry analyzer. The data was analyzed 
through SPSS version 25.0.

Results: Out of 134 patients, 52.2% were males and 47.8% were females. The mean age of patients was 44.22+17.87 
years. There were 70.9%, 20.1%, and 9.0% of patients who presented with dengue viral syndrome, dengue 
hemorrhagic fever, and dengue shock syndrome respectively. Among total subjects, 69 (51.49%) patients had 
leukopenia, 68 (50.74%) patients had increased HCT level, 103 (76.86%) patients had thrombocytopenia, 09 
(6.71%) patients had decreased level of serum albumin, and 122 (91.04%) patients have increased ALT levels. A 
statistically significant association was found between length hospital stay (days) with TLC (0.002) and dengue 
infections (DHF, DVS, and DSS) with platelets (0.012). All other parameters showed non-significant rise or fall. 

Conclusion: Hematological parameters such as thrombocytopenia and leukopenia vary according to the severity of 
dengue infection. However, no statistically significant difference was found except TLC. Biochemical changes 
such as elevated ALT, and decreased serum albumin could serve as predictors of dengue complications but 
further studies are required to confirm the finding. 

Keywords: Dengue viral syndrome (DVS), dengue hemorrhagic fever (DHF), dengue shock syndrome (DSS), 
hematological changes, biochemical changes.
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fever to a more debilitating illness. The severe form is 
marked by a sudden onset of high fever, intense head-
ache, retro-orbital pain, muscle and joint aches along 
rash, mainly experienced during the initial phase of 

2,4fever.  During the critical stage, the skin might display a 
flushed appearance accompanied by a petechial rash, 
usually appearing as the fever subsides, typically bet-
ween days three to seven. This phase is linked to capillary 
leakage and bleeding. Some cases can develop into 
DSS, involving abnormalities in clotting, increased 
plasma leakage, and raised vascular fragility. An increase 
in capillary permeability results in fluid loss leading to 

5hypovolemic shock and failure of multiple organs.

For diagnosis of DVS, clinical presentation, laboratory 
tests, and patient's medical history are required. Accu-
rate and timely diagnosis is crucial for providing appro-

6
priate medical care and managing DVS effectively.  
Laboratory tests are essential to confirm the diagnosis 
and determine the severity of dengue infection. Currently, 
the serological test is used to confirm the diagnosis of 
dengue infection such as the detection of the dengue 
NS1 antigen (sensitivity 76% and specificity 98%) by 

7
the ELISA method.

The progression of the disease results in hematological 
and biochemical abnormalities. They could be used to 
reduce mortality and morbidity by early detection of the 
problems and the introduction of efficient management 
techniques. Patients with severe dengue infection may 
be effectively identified with plasma leakage by using 
a combination of hematological and biochemical indi-
cators, such as HCT, albumin concentration, platelet 

8
count, and aspartate aminotransferase (AST).  Dengue 
infection is now increasingly linked to hepatic involve-

9
ment of variable severity.  Abnormal values of liver 
function tests are frequently observed in dengue infec-
tion. In dengue-infected patients, increased ALT and 

10,11reduced serum albumin were observed.  These para-
meters may be utilized to anticipate the start of the 
leaking phase in advance. Therefore, the present study 
aimed to identify the significance of hematological and 
biochemical parameters among patients with different 
severities of dengue infection.

Materials & Methods

This cross-sectional study was conducted in Farooq 
stHospital Westwood Lahore during five months (1  June 

st
to 31  October) of the year 2023. Patients admitted to 
the dengue ward and diagnosed with DVS, DHF, and 
DSS according to WHO conventional classification of 

12
dengue  were included. The diagnosis was made by 
disease specialists and patient record was maintained 

4
in the hospital data software.  Patients who were on long-
term medication with underlying chronic disease and 
those with negative dengue NS-1 antigen tests were 
excluded. The relevant information of patients was 
collected using a structured data collection proforma 
with informed written consent (for children, a guardian 
consent was obtained). On admission, about three to 
five milliliters of blood was separately collected in 
ethylenediamine tetraacetic acid (EDTA) vacutainer 
for TLC, HCT, and platelets and in clotted vacutainer 
for biochemical investigations (ALT and serum albumin). 
Complete blood count to check hematological para-
meters (TLC, HCT, and platelets) was performed on 
Mindray BC-5000 while ALT and serum albumin were 
estimated through Selectra Pro-M using the photoelectric 
colorimetric principle. The collected data was analyzed 
through Statistical Package for the Social Sciences 
(SPSS) version 25.0. For quantitative variables, data 
was presented as mean + SD. Qualitative variables were 
presented as frequency and percentages. The multivariate 
analysis was used to find the estimated marginal means 
and association between study variables.

Results

A total of 134 patients were included in this study, 70 
(52.2%) were males and 64 (47.8%) were females. The 
range of age was 03 years to 86 years. The mean age 
of patients was 44.22+17.87 years. According to the 
clinical criteria, 95 patients (70.9%) had DVS, 27 patients 
(20.1%) had DHF, and 12 patients (9.0%) had DSS. 
The mean age of DSS (46.50+14.93) patients was higher 
than DHF (46.04+12.62), and DVS (43.42+19.48) 
patients (statistically non-significant). The mean duration 
of hospital stay of these patients was 4.38+1.85 days. 

The normal range for hematological parameters was: 
TLC (4.00-11.00 ×109/L), HCT (36.00-46.00 %), and 
platelets (150.00-450.00×109/L). In total, 69 (51.49%) 
patients had leukopenia, 68 (50.74%) patients had inc-
reased HCT levels and 103 (76.86%) patients have 
thrombocytopenia.

The highest mean value of TLC (14.50 + 2.23) was 
observed in DVS patients with 11 days of hospital stay, 
while the lowest mean value of TLC (2.85+1.57) was 
observed with 09 days of hospital stay. In DHF, the 
highest mean value of TLC (5.56+0.91) was observed in 
patients with 03 days of hospital stay, and the lowest 
mean value (2.20+2.23) with 07 days of hospital stay. 
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The highest and lowest mean values of TLC were (5.26 
+ 0.99), and (4.20+1.28) were observed in DSS patients 
with 04 days and 03 days of hospital stay respectively. 
Statistically significant distinct variations in TLC patterns 
are evident among different cases of DVS, DHF, and 
DSS (Figure 1).

Figure 1: Pattern of Total Leukocyte Count 
Estimated Marginal Means in Dengue Infections

The highest mean value of HCT (42.92+2.04) was 
observed in DVS patients with 08 days of hospital stay, 
while the lowest mean value of HCT (36.50+4.09) was 
observed with 09 days of hospital stay. In DHF, the 
highest mean value of HCT (41.95+2.19) was observed 
in patients with 04 days of hospital stay, and the lowest 
mean value (37.23+3.34) with 02 days of hospital stay. 
The highest and lowest mean values of HCT were (45.90 
+5.79), and (36.12+2.59) were observed in DSS patients 
with 05 days and 04 days of hospital stay respectively 
but was statistically not significant. The pattern of HCT 
in DVS, DHF, and DSS patients is given (Figure 2).

Figure 2: Pattern of hematocrit estimated marginal 
mean values in dengue infections

In DVS patients, statistically significant highest mean 
value of platelets (146.40+26.86) was observed with 
07 days of hospital stay, while the lowest mean value 
of platelets (35.00+59.67) was observed with 11 days 
of hospital stay. In DHF, the highest mean value of plate-
lets (115.0+26.68) was observed in patients with 05 
days of hospital stay, and the lowest mean value (25.00 
+59.67) with 07 days of hospital stay. The highest mean 
values (80.00+59.67) and lowest mean values (47.50 
+ 42.19) of platelets were observed in DSS patients 
with 05 and 02 days of hospital stay respectively. The 
pattern of platelets in DVS, DHF, and DSS patients is 
given (Figure 3).

Figure 3: Pattern of Platelet estimated marginal mean 
values in dengue infections

The normal ranges for biochemical parameters were: 
serum albumin (3.50-5.20 g/dL) and ALT (less than 
41 U/L). In this study, out of 134 patients, 09 (6.71%) 
have decreased levels of serum albumin, and 122 
(91.04%) have increased ALT levels. The mean values 
of serum albumin and ALT were also observed during 
the clinical course of DVS, DHF and DSS. The highest 
mean value of serum albumin (4.23+0.07) was observed 
in DVS patients with 04 days of hospital stay, while the 
lowest mean value of serum albumin (3.50+0.31) was 
observed with 11 days of hospital stay. In DHF, the 
highest mean value of serum albumin (4.40+0.18) 
was observed in patients with 02 days of hospital stay, 
and the lowest mean value (3.70+0.13) with 03 days 
of hospital stay. The highest and lowest mean values 
of serum albumin were (4.50+0.31), and (3.90+0.22) 
were observed in DSS patients with 05 days and 02 days 
of hospital stay respectively. All these findings were 
statistically non-significant. The pattern of serum albu-
min showed a marked difference between DVS, DHF, 
and DSS (Figure 4).
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Table 1:  Observed association between study variables 

Factors Dependent variables
Mean 
square

p-
value

Observed 
power

H
o
sp

it
a
l 

st
a
y
 

(d
a
y
s) Total leukocyte count 16.21 0.002* 0.964

Platelet count 3178.38 0.525 0.398

Hematocrit 20.06 0.778 0.265

Serum albumin 0.14 0.186 0.628

Alanine transaminase 7653.15 0.356 0.498

C
li

n
ic

a
l 

p
re

se
n

ta
ti

o
n

 
o
f 

d
en

g
u

e 
in

fe
ct

io
n

(D
V

S
, 
D

H
F

, 
a
n

d
 D

S
S

)

Total leukocyte count 5.54 0.332 0.242

Platelet count 16337.70 0.012* 0.767

Hematocrit 0.71 0.979 0.053

Serum albumin 0.11 0.333 0.241

Alanine transaminase 6373.24 0.397 0.208

Statistical test: Multivariate analysis
*Significant p-value

Figure 4: Pattern of serum albumin marginal mean 
values in dengue infections

The highest mean value of ALT (207.50+58.50) was 
observed in DVS patients with 09 days of hospital stay, 
while the lowest mean value of ALT (64.0+82.73) was 
observed with 11 days of hospital stay. In DHF, the 
highest mean value of ALT (233.0+36.99) was observed 
in patients with 05 days of hospital stay, and the lowest 
mean value (68.33+47.76) with 02 days of hospital stay. 
The highest and lowest mean values of ALT were (165.0 
+ 58.50), and (53.66+47.76) were observed in DSS 
patients with 03 days and 02 days of hospital stay respec-
tively. All these findings were statistically non-signifi-
cant. The pattern of ALT showed a marked difference 
between DVS, DHF, and DSS (Figure 5).

Figure 5: Comparison of alanine transaminase means 
values in dengue infections

The association between study variables was determined 
by multivariate analysis. A statistically significant asso-
ciation was found among hospital stay (days) with TLC 
(0.002) and clinical presentation of dengue infection 
with platelets (0.012). The other variables were found 
statistically non-significant. The p-value of <0.05 was 

considered statistically significant.

Discussion

Differentiating dengue from other viral infections may 
be challenging due to the absence of specific early cli-
nical features, besides Polymerase Chain Reaction 
(PCR) or NS1 antigen testing within the first 48 hours, 
which offers a greater likelihood of positive results. 
However, these tests cannot differentiate among those 
progressing to DVS, DHF, and DSS. The DHF and DSS 
are characterized by significant plasma leakage, resul-
ting from various host factors emerging in the later stages 
of the illness. Changes in blood parameters during den-
gue infection could serve as predictive indicators for 
individuals at higher risk of plasma leakage and aid in 
the early detection of these complications. This approach 
enables clinicians to potentially identify prior develop-
ment of DHF and DSS, facilitating effective patient 

(9)management and reducing morbidity and mortality . 
Previous studies have extensively presented the detailed 

(13-15)clinical spectrum of dengue virus infection . Our 
study, however, aimed to assess how TLC, HCT, platelets, 
serum albumin, and ALT vary among patients with diffe-
rent severities of dengue.

This study showed the raised incidence of dengue infec-
tion among males compared to females. In Pakistan, 
the male population typically spends extended periods 
outdoors due to employment, resulting in greater expo-
sure to mosquitoes than females. Additionally, women 
in Pakistan tend to cover themselves more with clothing 
as compared to men. These study findings align with 
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previous research by Gandhi and Shetty  and Asghar 

(17)et al.  The prevalence of dengue cases was notably 
higher among the age group of 11-50 years compared 
to the elderly (50-70 years of age). This elevated fre-
quency within the younger age bracket can be attributed 
to the larger population size in this demographic and 
their increased exposure to mosquitoes, mainly due to 
their active engagement in outdoor activities. Consistent 
findings from other studies on dengue patients also 
endorsed this observation, highlighting an increased 
intensity of dengue within the younger age groups in 

18,19
contrast to the older population.  In this study, 70.9% of 
patients presented with mild dengue infection (DVS), 
and 29.1% of patients presented with severe dengue 
infections (DHF and DSS). The incidence of classic 

20,21dengue fever of 70% was also found in other studies.  
Our study showed that the mean duration of hospital 
stay was 4.38+1.85 days and this finding is consistent 
with another study which showed the mean duration 

22
of hospital stay (3.43 ± 2.085) days.

In this study, thrombocytopenia, leukopenia, and high 
HCT were found in 76.86%, 51.49%, and 50.74% of 
the patients respectively. This finding is in agreement 

4with a previous study showing 80% thrombocytopenia.  
Another study from India has documented thrombocy-

25
topenia, leucopenia, and high HCT in dengue infection.

The increase in HCT levels among dengue patients is 
often linked to plasma leakage caused by increased 
vascular permeability. While a 20% rise in HCT has been 

23considered as a diagnostic threshold previously,  this 
study demonstrated less increase in HCT than expected. 
A similar observation of a lower-than-expected rise in 
HCT levels has been documented previously. This 
suggests the necessity for revised recommendations 
regarding HCT elevation for diagnosing dengue. The 
commonly observed leukopenia and thrombocytopenia 
in dengue patients result from bone marrow suppression 

(24)and the binding of dengue antigens to platelets . This 
study showed notable variations in TLC with severity of 
dengue infection but thrombocytopenia was not found 
significant in association with severity. This finding 
is in agreement with the previous study conducted in 

26
2004.

Our study revealed that 91.04% of dengue-infected 
patients have high ALT levels. These findings were 
consistent with a previous study conducted in Lahore, 

24
Pakistan.  In dengue patients, there was a consistent 
pattern of low serum albumin levels, with the severity 

of the disease. The lowest levels were recorded in cases 
of DSS. This decline in albumin levels is linked to inc-
reased plasma leakage and increased vascular perme-
ability seen in DSS. Consistent findings of decreased 
serum albumin levels were also noted in other studies 

20conducted in India.

Conclusion

Based on the above findings, it is evident that hemato-
logical parameters like leukopenia (decreased total leu-
kocyte count) vary with severity of disease (Hospital 
stay). Thrombocytopenia, increased HCT and bioche-
mical parameters like increased ALT and decreased 
albumin may serve as a screening tool for early thera-
peutic response, however additional studies are required. 
Patients exhibiting compromised parameters should 
receive additional care to prevent the onset of compli-
cations.
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Introduction

Immunization is the procedure whereby a individual is 
ended protected or resilient to an transferable illness, 

1
classically by the administration of a vaccine.  Child-
hood immunization is one of the most important public 
health measures for reducing deaths among children 
under age of five. As a result, WHO started the Expanded 

Programme on Immunization (EPI)in May 1974 to combat 
2vaccine preventable diseases (VPD).  However, VPD 

such as diphtheria, tuberculosis, tetanus, pertussis, polio, 
and measles occurred internationally due to incomplete 
and non-immunization of children, which still accounts 
8.8 million deaths per year in children under 5 years. 
World Health Organization (WHO) lays tremendous 
importance on lifelong vaccination. It is the key value 
of Sustainable Development Goals. The WHO also 
established Global Vaccine Action Plan in 2012. The 
strategy intends to avoid millions of deaths globally 
by raising immunization rates and availability of vaccine 
by the year 2020. One of its essential aspects is to elimi-

3
nate polio from the world completely.  Vaccines are 
complex substances that elicit the immunogenic response 
when given to humans. The first vaccine was produced 

Prevalence And Determinants of Missed Childhood Vaccination Among Infants 
Between 0-23 Months At THQ Shakargarh, Pakistan
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Abstract 

Objective: To determine the prevalence and the risk factors of missed immunization among infants between 
0-23 months at Shakar Garh, Pakistan.

Material and Method: This is a cross-sectional descriptive-analytical study. The sample of 334 participants 
was selected through stratified random from the area of Shakarghar. The immunization data was collected 
through the parents or guardians of the children. The information regarding demographic variables and risk 
factors was collected through a self-developed questionnaire. The data was entered into SPSS for analysis. 
Descriptive analysis, Chi-square, and regression analysis were applied to the data.

Results: Our findings showed that the adjusted prevalence of missed immunization is 32%. The prevalence 
of missed immunization decreased with good knowledge about immunization. A multivariate logistic 
regression analysis indicated that parents' education, income level, access to TV, radio, and internet, distance 
from a health care facility, the attitude of health workers, and rural lifestyle were risk factors for missed 
immunization, p<0.05. 

Conclusion: Nearly one-quarter of infants in the study area were missed their immunization. Parents' 
education, income, access to technology, and the attitude of health workers are all important factors in 
determining partial and un-immunization. So in countries like Pakistan, the health system should focus on 
increasing health workers' communication skills to reduce vaccine-preventable diseases, especially in low-
resource areas.
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by Edward Jenner in 1796 for the elimination of small-
pox. In 1980 smallpox was declared eradicated world-

4
wide.  Due to vaccination, immune complex is formed 
which is a complex network of organs, cells and proteins 
that defends the body against infection& protecting the 
body's own cells. The immune system keeps a record 
of every germ (microbe) it has ever defeated so it can 
recognize and destroy the microbe quickly. There are 
two type of immunity, active& passive. Naturally occu-
rring immunity& induced immunity are two different 
things. A person's vaccination is considered artificial 
active immunity, whereas passive immunity occurs 
when antibodies are transferred. On the other hand, 
natural immunity results in active immunity against 
infection and passive immunity from the mother's anti-

5
bodies to the infants.

A child's required vaccines should be administered by 
the time they turn one, and the shots should be docu-
mented on the vaccination card which is handed over 
to the parents. There are 12 VPD that children are cove-
red. These vaccinations include; polio, TB; whooping 
cough; diphtheria; tetanus; hepatitis B, measles; Haemo-
philus; Hepatitis C; and Rota. UNEP's goal is that "every 

6kid" must be vaccinated against the target diseases.

In Pakistan EPI programme was launched in 1978. Accor-

ding to this schedule children were vaccinated against 
polio, diphtheria, pertussis, tuberculosis, and measles. 
Later, by the provision of development associates, a 
numeral of novel vaccines e.g. hepatitis B, haemophilus 
influenzae type b (Hib) and pneumococcal vaccine 
(PCV10) were familiarized in 2002, 2009 and 2012, 
and injectable polio vaccine in 2015. The EPI aims also 
to protect mothers and newborn against tetanus. The 
programme also added rotavirus vaccine in 2017, which 

7
will prevent the children against diarrhoea.  In 1983, 
the WHO's Expanded Program on Immunization (EPI) 
Global Advisory Group (GAVI) advised that children 

8be immunized at every opportunity.

In 2016, the province of Punjab had eliminated neonatal 
& maternal tetanus completely. According to the Pakis-
tan Demographic and Health Survey (2012-2013) and 
Pakistan Social and Living Standards Measurement 
Survey (2014-2015) EPI coverage is 65 % to 88%. 
Pakistan ranks third in the world regarding the percen-
tage of children who have not been vaccinated or are 
under-vaccinated. In report 2015 by WHO stated that 
over 4 million Pakistani newborns missed their third 

10
DTP3 dosage.

VPD account for most baby and children’s deaths in low 
& middle incomes countries. Pakistan is one of them. 
In countries like Pakistan, several factors influence the 

11vaccination, which are.

1. Distance/travel conditions/access: Distance, 
travel conditions and access to vaccination facilities 
play significant role in vaccination rates. A study 
conducted in Nigeria, Kenya & Liberia in which 
found that distance/access and travel led to 43% 
decrease in vaccination, while in Nigeria, Kenya 

12and Liberia it was 30%. 

2. Poor health staff motivation, performance/ com-
petence and attitudes: All these factors led to 
decrease vaccination.In Uganda 13% mothers trea-

12
ted rudely.

3. Lack of resources/logistics: Vaccine shortages, 
problems with the cold chain &vaccine unavail-
ability all led to partial immunity. Vaccine shortages 
are typically caused by a lack of funds, storage 

13
space, or poor ordering and delivery procedures.

4. Lack of parental knowledge concerning which 
children, when, where: Numerous studies assume 
that parents would vaccinate their children if they 
had a comprehensive understanding of vaccine-

14preventable diseases& the immunization schedule.
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Table 1: (9)
  Pakistan's EPI vaccination schedule 

Disease
Causative

agent
Vaccine

D
os

es Age of
administration

Childhood TB
Hepatitis B

Bacteria
Virus

BCG
Hep B birth 
dose

1
1

Soon after birth
Soon after birth

Poliomyelitis Virus OPV 4 OPV0:soon after
birth
OPV1:6 weeks
OPV2:10 weeks
OPV3:14 weeks

IPV I
II

IPV-I:14 weeks
IPV-II:9 Months

Diphtheria Bacteria Pentavalent
vaccine
(DTP + Hep
B + Hib)

3 Penta1:6 weeks
Penta2:10 weeks
Penta3:14 weeks

Tetanus Bacteria
Pertussis Bacteria
Hepatitis B Virus
Hib pneumonia
and meningitis

Bacteria

Measles and
rubella

Virus Measles and
rubella (MR)

2 MR.1:9 months
MR.2:15months

Diarrhea due
to rotavirus

Virus Rotavirus 2 Rota1:6 weeks
Rota2:10 weeks

Typhoid Bacteria Typhoid
conjugated
vaccine(TCV)

1 9, Months



5. Fear of side effects: Several myths& misunder-
standings like sickness of kids, child older than 
12 months and the belief that underweight children 
should not be vaccinated due to the side effects of 
vaccine. Vaccination to sick child most common 
erroneous contraindication in numerous studies 

15(e.g., in Kenya, Nigeria, and Pakistan).  

6. Conflicting priorities: e.g Drive large distances, 
Long wait for vaccinations, weddings and funerals 
led to miss their child's vaccinations. The postpar-
tum period is a time when many families refuse 

16to allow their newborns to be vaccinated.

In research published in 2016, 7.73% children never 
immunized in Pakistan under the age of 5years. This 
data was taken from 2001–2002 Household Integrated 

17Economic Survey& it was 87.4% in rural areas.  In 
another study conducted in Islamabad in 2016, it was 
noted that different variables are responsible for partial 
vaccination in Pakistani. All provinces have different 
immunization rates. KPK province (including FATA) 
had a coverage rate 38%, whereas Baluchistan had 
below 16%. According to reports, immunization rates 
are highest in Punjab and urban areas. People who don't 
get their children vaccinated report having a bad expe-
rience (24.7 percent) with healthcare facility staff, mis-
trust (34.1 percent), reporting absence of healthcare 
facility staff (14.1 percent), fearing the use of dirty syrin-

18
ges (55.3 percent), long periods of waiting (64.7 percent),

In 2019 research was conducted in Sindh, Pakistan, in 
which factors were examined that influence the timeli-
ness of childhood vaccination. In this research 2013-
2014, MCH Program indicator Surveys were used. The 
participants were 1143. The research showed that  20.8% 
children were fully immunized on time according to 
the schedule& it also showed that the immunizations 
was not time which was varied from measles vaccines 

19
to BCG from 2.3% to 89.3 respectively.

Pakistan has a significant vaccine coverage problem. 
This disparity can potentially be life-threatening to the 
general public's health. In Pakistan, for children aged 
0–23 months, the current study utilized an internationally 
standardized instrument to determine the prevalence 
and variables related to missing immunizations. The 
results of this study will serve as a starting point for deve-
loping and executing a facility-level quality improvement 
program to address the issue of missing vaccinations 
that have been found thus far. The result of the study 
can improve immunization service delivery and the gaps 
in the existing literature by adding valuable knowledge. 

Materials and Methods

Cross-sectional descriptive study was conducted at 
Tehsil Head Quarter (THQ) Hospital Shakar Garh dis-
trict Narowal from July, 2021 to March 2022. The sample 
was 334, with the age of 0-23 months. The children 
above 23 months and who are suffering from chronic 
illness were excluded, The sample size was calculated 
using the prevalence of missed childhood vaccination 
as 31% taken with 5% as margin of error and 95% confi-
dence interval by this formula

2
       (Z 1 - µ/2(1–P)

n   =
      ______________
      d²

Results

Table 1 explains the frequency, percentage, means, and 
standard deviation of the demographic variables.  Table 2 
illustrates the chi-square and One-way ANOVA results 
to compare the groups based on immunization groups. 
The result was presented as a number (%) for the multiple 
comparisons, and the Wilcoxon-rank test was applied 
to check the hypothesis significance.

Discussion 
A vaccination schedule must be adhered in order to 
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Variable Categories F(%) M(SD)

Age (months) 0-6 32(9.6) 18(1.91)

7-12 134(40.1)

13-18 102(30.5)

19-23 66(19.8)

Gender Male 167(50) 1.5(0.51)

Female 167(50)

Child 
immunization

Unimmunized 46(14)) 1.08(.83)

Fully immunized 228(86)

Partial immunized 60(18)

The nearness of 
the health facility 

<5km 131(39.8) 1.60(.49)

>5Km 201(60.2)

Socio-economic 
status 

Lower 134(40) 2.14(.79)

Middle 116(34.7)

Higher 84(25.1)

Residential area Urban 201(60.2) 1.62(.45)

Rural 133(39.8)

Table 2:  Frequency, Percentage, Mean, Standard Deviation 
of the study variables (N=334)

 Note: F=frequency, %= percentage, M=Mean, 
SD=Standard Deviation



avoid illness. The primary focus of the study was on 
infants under the age of 23 months. At birth, 270 (83%) 
of the infants were vaccinated on time, which may be 
due to the required immunization of newborns before 
they were released from the hospital. Missed vaccina-

20
tions accounted 17% of all cases in this investigation.  
Findings of this study were similar to studies from Minjar-
Shenkora district (34.4%),55 Gondar city (24.3%), and 
Addis Ababa (17.7 percent). But the present figure was 
greater than those from Ethiopia's Debre Markoss and 
Ghana's Techiman Municipalities, which reported 8.3% 

21
and 5.2%, respectively.  The gap may be due to child-
ren in the current research were from rural areas, whereas 
in the previous studies, children were from urban areas. 
The lack of health services in rural areas has been repor-
ted to discourage vaccine uptake. The challenges faced 
in getting to healthcare facilities are important hurdles 
to completing child immunization. The same thing has 
been found in Nigeria. It was more likely that mothers 
in rural regions were impacted by social beliefs, consi-
derable distance & health care facilities, lack of vaccine 
information lead to inadequate vaccination &non-comp-

22
liance,  The study conducted in Jaddah Saudia Arabia 
in 2019 it was found that 59.3% lack of vaccination was 
due to sick child & 21.3% were due to long travelling. 
In  another study conducted in 2017 at King Abdulaziz 
University Hospital in Jeddah found that the most pre-
valent cause of delayed vaccination was difficulty get-

23
ting an appointment (30 %).
In study conducted in Mansoura district Egypt noted 
that no caregivers refused to immunize the children& 
10% delayed immunization was due to deficient infor-
mation regarding the child may get a disease due to non 
vaccination 72%, vaccine are necessary to protect the 
child 91%& vaccine are safe 85%. Uptake of vaccination 
services is dependent not only on the quality of these 
services but also on other factors including attitude of 

24the parents & healthcare workers.

Conclusion 

The study indicated that incomplete vaccination rates 
remain above the acceptable threshold. According to 
mothers, the immunization schedule has been postponed/ 
omitted due to maternal social involvement and illness 
in the mother and/or child. Because of this, extensive 
health education and action on the identified fundamental 
issues are necessary to promote full immunization. 
Expanding ANC and educating parents on vaccination 
schedules and the dangers of incomplete immunizations 
are two of our top recommendations. 
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Table 2:  Characteristic of subjects according to immuni-
zation status (N=334)

Variables Categories
FI

(228)

MI

(106)
p-

value

Childbirth Hospital 228(100) 56(53) .00

Home 0 50(47) .01

Immunization 
card 

No 0 71(66) .02

Yes 228(100) 34(44) 0.03

Received 
vaccines 

At birth 228(100) 51(48)

6 weeks 228(100) 48(45) 0.01

10 weeks 228(100) 45(42) 0.01

14 weeks 228(100) 39(37) 0.01

9months 228(100) 37(34) 0.00

15months 228(100) 32(30) 0.02

23month 228(100) 28(26) 0.01

BCG marks Yes 228(100) 53(50) .01

No 0 53(50) .00

Why child 
miss their 
vaccine 

Did not know 
about vaccine 
when due

5(4) 0.05

Did not know 
where to get the 
vaccination 

-

Nobody informed me -

I have no time 20(18) 0.03

I don't believe in 
its effectiveness 

1(0.09)

Against religious 
belief 

10(9) 0.07

Child was sick 60(57) 0.01

Don’t trust on 
government 

The staff was not 
cooperative 

10(9) 0.02

The staff did not 
know how to work

0.03

Did you ever
refuse about 
vaccinate the 
child 

Yes 66(62) .00

No 228(100) 40(38) .02

Refusing 
reason  

Vaccine out of stock 15(37) .01
Queue was long 15(37) .01

Non-cooperative 
staff 

10(9) .04

The health 
worker asked 
for the card

Yes 190(83) 36(34) 0.00

No 38(17) 72(68)

Health 
worker 
attitude 

Poor 30(13) 40(38) .01

Average 150(65) 70(66) .00

Good 48(19) 20(19) .02

Note: FI=Fully Immunization, MI= Missed Immunization, p<0.05
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Introduction

Diarrhea is the significant health problem worldwide 
leading to hospitalization and death in infants and 

young children in third world countries. According to 
WHO, diarrhea is the fecal discharge having frequent 
and watery stool which occurs due to infection of small 

1
bowel resulting in loss of electrolytes and fluids.  World-
wide, 525,000 children below five years of age die 

because of diarrheal disease annually. This shows 8% 
of all deaths, so diarrhea is the important reason of 

2mortality in young children.  Most cases of diarrhoeal 
diseases do not require laboratory investigation as they 
are diagnosed clinically. Presentation having acute 
watery and non-bloody diarrhoea shows a viral aetio-
logy, whereas diarrhoea having blood in stool and high-

3
grade fever shows bacterial infection.  Rotavirus and E. 
coli are one of the main causative agents of diarrhea in 
young children in developing countries. Globally, Rota-
virus being main cause of diarrhea in infants leads to 
significant mortality in children below five years. In 
addition to E. coli and Rotavirus, other enteropathogens 
which cause diarrhea in young children include Campylo-

4bacter, Vibrio chloera, Salmonella and Shigella species . 
Rotavirus was recorded to be responsible for about 
215,000 deaths in children under five years of age in 
2013. Due to high mortality in children, vaccination 

5
for Rotavirus is important public health strategy.  The 
focus for treatment of diarrhea is prevention as well as 
hydration therapy and to promote good nutritional status. 

Incidence of Rotavirus and Efficacy of Enterococcus Faecium SF68 in Infantile 
Diarrhea

1 2 3 4 5
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6Syeda Tahira Zaidi

Abstract 
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Results: Stool samples of 19 out of 70 infants were positive for Rotavirus. Probiotic decreased frequency of 
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.Children having mild dehydration should be given oral 
rehydration salts (ORS) and those who are not able to 
take fluids or children suffering from severe diarrhea 
should be given intravenous (IV) fluids. Children suffe-
ring from acute diarrhea should also be given zinc supp-

6
lements.  Probiotics are microorganisms which are bene-
ficial to the host by colonizing in the human body. They 
promote reproduction and growth of beneficial intestinal 

7flora and provide immunity against pathogenic bacteria.  
Enterococcus faecium SF68 is a probiotic initially laun-
ched in Austria and Switzerland. It is indicated to be 
used in acute gastroenteritis in adults as well as in chil-
dren and for treatment of diarrhea associated with anti-
biotics. However, previous trials already done on SF68 
were not of good standard having poor allocation con-
cealment and even no blinding in few trials. Analysis 
on the role of SF68 in diarrhea especially in infants 

.8
cannot be made  

Materials and Methods

The study was done in Children Hospital Lahore from 
July 2016 to October 2016. The study was conducted 
according to the principles of World Medical Association. 
The trial was reviewed and approved by Ethical Commi-
ttee of Children Hospital Lahore. After taking consent 
from the parents, infants were enrolled in the study. It 
was a randomized controlled Reg. No 01/159/16, single 
blinded, clinical trial and study followed Consort guide-
lines. The age of infants in the study was selected from 
six months to twelve months. The infants having acute 
diarrhea were enrolled in the trial. According to WHO, 
“Acute diarrhea is defined as the passage of three or 
more loose or liquid stools per day and not lasting more 
than 14 days.” The infants suffering from typhoid fever, 
chronic disease or having bloody diarrhea were excluded 
from the study. In this study, non-probability purposive 
sampling was done. The sample size was calculated 

9
according to previous study . In previous study, sample 
size was 32. We enrolled 35 infants in each group. The 
infants were divided in to two groups according to rando-
mization technique. The random number list was gene-
rated by the computer. The randomization was done 
by a person who was not associated with the study. The 
person who did randomization also prepared the sealed 
envelopes which contained the management plan of 
the infants. The parents of infants received sealed enve-
lopes in accordance with randomization. The infants 
were put in control and experimental groups after ope-
ning of envelopes, so management plan was concealed 

from researcher until beginning of intervention. After 
enrollment, stool sample was sent for microbiological 
testing of Rotavirus. Total 70 infants were enrolled in 
the study and each group had 35 infants. Infants of 
control group or group A were given routine or standard 
management for diarrhea. Standard treatment of diarr-
hea included ORS, Zn supplements and IV fluids in case 
of severe dehydration. Infants of experimental group or 
group B received probiotic E. faecium SF68 in addition 
to standard treatment for diarrhea. E. faecium SF68 was 
in capsule form. The contents of capsule were mixed 
with water for feeding. The probiotic was given twice 
daily for five days. Feeding was continued in infants 
of both groups with soft diet. Frequency of stool was 
recorded in both groups for five days. As Rotavirus is 
the important causative agent of diarrhea in infants, so 
stool samples were sent for testing of Rotavirus. Stool 
samples were stored at 2 to 24 8 C˚ in lab grade refri-
gerator. ProSpecT ROTA VIRUS KIT (OXOID) was 
used for detection of Rotavirus antigen. Sample was 
processed as follows:

1. Dilution of sample was done with 1 ml of diluent 
adding to 2-3 drops of liquid stool or pea size stool 
in case of semiliquid stool in a glass tube. 

2. It was mixed well in gyromixer. Sample was kept 
for 10 min in test tube stand.

3.  Sample was the centrifuged at 400 rpm for 5 min 
& Supernatant was taken. 

4. Then we performed the Eliza test. 

The data was processed by SPSS 20. Stool frequency 
was presented in mean and SD. Qualitative variables 
were shown as proportions and frequencies. For analy-
zing the significance between two groups ANOVA was 
used. For pairwise comparison among two groups, 
post hoc Tukey’s test was applied.

Results

This trial was carried out in Children Hospital Lahore. 
All the infants enrolled in the study had moderate to 
severe dehydration and they required IV fluids. Clinical 
findings related to dehydration and some other important 
findings are shown in Table-1. Samples of stool were 
taken from all infants and sent for Rotavirus detection. 
Out of 70 samples, 19 were found to be positive for 
Rotavirus. The number of samples positive for Rotavirus 
in each group was shown in Table-2. Diarrheal 
frequency was noted by observing number of stools 
infants were passing in a day. It was observed for 
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Table 3:  Number of stools after treatment in control group and experimental group 

Groups Day 1 Day 2 Day 3 Day 4 Day 5 p-value

Group A(control) n=35 10.89±2.94 9.17±2.93 7.46±3.16 6.26±3.00 4.63±2.50

<0.001Group B(SF68) n=35 7.97±3.11 5.03±3.08 3.66±2.66 2.86±2.53 2.26±2.34

period of five days. Table-3 shows the mean number of 
stools ± SD of control group and experimental group. 
ANOVA showed diffe-rence between group means 
was significant from day 1 to day 5.

Discussion

The study was carried out in Children Hospital Lahore. 
The age group of infants in the study was from 6 months 
to 12 months. In infants, Rotavirus is an important cau-
sative agent of diarrhea having significant global impact 

10
on childhood hospitalization and death . In Africa and 
Asia Rotavirus is responsible for 49% of all deaths due 
to diarrhea. The incidence of diarrhea due to Rotavirus 
is similar in poor and developed countries but the morbi-
dities are higher in low-income versus rich population. 
This may occur due to lack of health facilities as well 

11
as presence of other conditions like malnutrition . In 
this study, 70 infants were enrolled and randomly divided 
into two groups. Stool samples of all infants were sent for 
microbiological testing of Rotavirus. Out of 70 samples 
of stool, 19 were found to be positive for Rotavirus. In 
this trial 27% infants were suffering from Rotavirus. 
Stool samples of 10 infants of group A (29%) and 9 infants 
of group B (26%) were found to be Rotavirus positive. 

All the infants had moderate to severe dehydration and 
IV fluids were given to them. Rotavirus surveillance 
which was conducted during 2015-2016, analyzed 3446 
children less than five years hospitalized due to diarrheal 

12illness and found 802 (23.2%) positive on ELISA . Pre-
vious study suggested that prevalence of Rotavirus 
decreased with increase in age. This is due to the fact 
that infants have higher exposure to contaminated mate-

5
rials as they put everything into their mouths.  Standard 
management of diarrhea was given to the infants of 
group A and infants of group B were also provided with 
probiotics in addition to standard management of diarr-
hea. Stool frequency was recorded in both groups for 
five days. Probiotics are supplements or food that contain 
beneficial microbes like yeast and bacteria which colo-
nize the small intestine and provide health benefits. Whe-
ther the probiotic bacteria can be used in the management 
of intestinal disorders, the various researches in this 

13regard are still going on.  Their use is encouraged to 
support healthy gastrointestinal system and to boost the 
immune system. Currently, the use of probiotics via 
different food products is in great demand. Probiotics 
are known as functional food. Functional food will be 
defined as food which resembles traditional food but 

14they have known physiological benefits . Previous 
studies explored therapeutic effect of probiotics on acute 
diarrhea as they helped in decreasing stool frequency and 
duration of diarrhea. However, good quality researches 
are still required in clinical settings to evaluate role of 

7
probitics . Enterococcus faecium SF68 is a member of 
lactic acid bacteria (LAB), which is used as a probiotic 
in food supplements and pharmaceutical preparations 

15
in animals and humans . Previous trials regarding use 
of E. faecium SF68 in humans are not sufficient. One 
study recently published showed beneficial effect of 
E. faecium SF68 in reducing the duration of diarrhea 

16and length of hospital stay in infants . In one trial E. 
faecium SF68 decreased the duration of diarrhea in non-
Rotavirus cases in infants, however E. faecium SF68 
probiotic did not significantly decrease duration of diarr-
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Table 1:  Clinical findings in control group and 
experimental group

Signs
Group A 
(control)

Group B 
(SF68)

Cold clammy skin n (%) 17 (49%) 12 (34%)

Dry mucous membrane n (%) 33 (94%) 34 (97%)

No tears n (%) 12 (34%) 7 (20%)

Pallor n (%) 21 (60%) 11 (31%)

Throat congestion n (%) 1 (2.9%) 0 (0%)

Oral thrush n (%) 1 (2.9%) 0 (0%)

Enlarged tonsilsn (%) 1 (2.9%) 0 (0%)

Groups Stool for Rotavirus

Positive Negative

Group A (control) n (%) 10 (29%) 25 (71%)

Group B (SF68) n (%) 9 (26%) 26 (74%)

Table 2:  Number of stool samples positive for 
Rotavirus in group A and group B



17
hea in Rotavirus positive cases in infants .

In this clinical trial, infants of group B had reduced stool 
output than infants of group A having p-value less than 
0.001 from day 1 to day 5. Stool frequency was reduced 
significantly in infants of group B. Infants in group B 
received E. faecium SF68 twice daily for five days. E.  
faecium SF68 capsule contains 75 million live micro-
organisms and its contents were mixed with water for 
feeding the infants. In animal studies E. faecium SF68 
promoted expression of pro-inflammatory cytokines 
like TNF-α, IL-17A, IL-22 and thus improved immune 
responses against pathogens. In one study, E. faecium 
SF68 increased production of NO by phagocytic cells 
of pigs thus it modulates innate immunity against patho-

18gens . It can be considered as a good probiotic due to 
its immunomodulatory effects.

Conclusion

In this randomized controlled trial, 27% of infants were 
suffering from Rotavirus gastroenteritis. Probiotic E. 
faecium SF68 reduced the severity of acute diarrhea 
in infants.
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Introduction

Serum uric acid is the end product of purine meta-
1bolism.  Uric acid is produced both by exogenous 

and endogenous sources. Exogenous sources depend 
upon dietary intake of animal proteins, high fructose 
intake, alcohol consumption etc. while endogenous 
source is from liver, muscles, intestines, vascular endo-

2
thelium and kidneys.  Its concentration in the serum is 
an important parameter regarding human well being. 
Normal level of uric acid in males is between 3.5 and 

3
7.0 mg/dl and in females, between 2.5 and 5.7 mg/dl.  
This level may be increased either due to increased 
production by liver or decreased excretion by intestines 
or kidneys. Clinical condition in which the level exceeds 
the normal range is called hyperuricemia, the prevalence 
of which is being increased gradually over the last 40 
years. It has reached up to 21% in general population 
of United States and even double in South East Asia 

4(52%).

Hyperuricemia imparts great burden on health as docu-
mented by various researches which have confirmed 
direct or indirect correlation of hyperuricemia with a 
number of other diseases like gout, diabetes mellitus, 

5hypertension, kidney diseases, and heart failure.  Besides, 
it is also a source of vascular diseases as it produces 
reactive oxygen species.

Hypertension, commonly known as high blood pressure, 
is a rapidly growing public health issue. According to 
2017 guideline, a patient is considered to be hypertensive 

Influence of Serum Uric Acid on Mean Arterial Pressure in Females in Local 
Population

1 2 3 4 5
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Abstract 

Objective: To find out the relationship and effect of hyperuricemia on mean arterial pressure in local population. 

Material and Methods: The Study design was Cross sectional and the setting was in Lady Aitchison hospital 
Lahore. Duration of this this was March 2017- August 2017.  Written informed consent was taken prior to 
data collection. Detailed history was asked. Mean arterial pressure was calculated by measuring systolic and 
diastolic blood pressures and putting them in the formula: MAP = diastolic pressure + 1/3 (pulse pressure). 
Uric acid was measured by uricase method after taking 1 ml venous blood under aseptic measures. 

Result: A total of 60 patients with increased serum uric acid levels, with Mean Arterial Pressure ranging 
between 83.33 and 126.67 were considered. We use simple linear regression model and see the effect of Uric 
Acid on Mean Arterial Pressure. The model shows that for 1 mg/dl increase in Uric Acid, Mean Arterial Pressure 
increases by 14.89 at 5% level of significance. 72.74% of the variation in the Mean Arterial Pressure can be 
defined using the Uric Acid. Conclusion: Positive relationship has been seen between hyperuricemia and 
mean arterial pressure.
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Estimate Statistic p.value parameter conf. low conf. high method alternative

0.8555772 12.58681 < 0.0001 58 0.7686415 0.9114807
Pearson’s product-moment 

correlation
two. sided

Table 1:  Correlation Coefficient 

if his systolic BP ≥ 130 mmHg or a diastolic BP ≥ 806. 
It is also called silent killer as it is considered as one of 
the leading risk factors for various cardiovascular disea-

7
ses, kidney disorders, brain and other diseases.  Globally 

8prevalence of hypertension came out to be 31 - 56 %.  
The ranking of hypertension has changed from fourth 
in 1990 to second and first in men and women respec-
tively by 2017.  It shares the mortality rate of millions 
of patients in the world. Worldwide around 7.5 million 
(12.8%) of the total deaths per year occur due to hyper-

9tension.  The number will reach 1.56 billion adults by 
2025. 

Mean arterial pressure is the average calculated blood 
pressure in one cardiac cycle, and is calculated by the 

10formula: MAP = DP + 1/3(PP).  Normal value of MAP 
is considered between 70 and 100 mmHg. It has been 
observed through researches that, to predict adverse 
events of hypertension, high systolic blood pressure is 
more significant in patients of age greater than 50 years 
and high diastolic blood pressure in hypertensive indivi-
duals of age lesser than 50 years. So, probably due to 
different importance allocated to systolic and diastolic 
blood pressures, mean arterial pressure is considered to 
be used both for the purpose of diagnosis and statistical 
analysis of blood pressure as compared to systolic and 
diastolic blood pressure separately and hence as a better 
alternative predictive tool for assessment of adverse 

11outcomes of hypertension.

In addition to the above-mentioned causes of hyper-
uricemia, the subjects who have elevated levels of tri-
glycerides, low-density lipoprotein, total cholesterol, 
apolipoprotein-B levels, ratio of triglycerides to high-
density lipoprotein cholesterol in their serum are at 
more risk for its development. Moreover, a 4-fold or 
greater prevalence of hyperuricemia has been noted 

5in patients with uncontrolled blood pressure  This is 
due to under excretion of uric acid through kidneys rather 
than its over-production. So, a bidirectional relationship 
is considered between hyperuricemia and hypertension. 

Most of the studies done so far paid little attention to 
see the relationship of uric acid level and mean arterial 
pressure. So, this cross-sectional study has been conduc-
ted to assess the relationship of uric acid level on mean 
arterial pressure in local population of Lahore.

Materials And Methods 

This cross sectional study was carried out after approval 
from hospital and ethical committee. 60 females (age 
ranging between 55 to 70 years) who fulfilled the criteria 
were taken from outpatient department of Lady Aitchi-
son hospital Lahore. Written informed consent was 
taken prior to data collection. By using 5% level of signi-
ficance, 95% confidence level, 90% power of test for 
expected percentage of uric acid level, participants 
were enrolled. Detailed history was taken from the 
patients. Participants’ age and blood pressure were 
recorded. Serum uric acid between 2.5 and 5.7 mg/dl 
was considered as normal. Whereas, systolic blood 
pressure <130 mmHg and diastolic blood pressure <80 
mmHg was taken as normal and mean arterial pressure 
was calculated by the above mentioned formula in each 
individual.

Blood sampling was done under aseptic measures. 
Centrifugation was done and serum samples were mea-
sured for serum uric acid by uricase method. Cups were 
numbered and stored in freezer at -70°C. Data was ana-
lyzed by R version 4.2.1 (2022-06-23 ucrt) – “Funny-
Looking Kid”. Pearson correlation coefficient was used 
to identify the strength of linear relationship between 
uric acid level and mean arterial pressure. p-value ≤ 0.05 
was taken as significant. 

Result

A total of 60 patients with increased serum uric acid 
levels along with mean arterial Pressure, ranging bet-
ween 83.33 and 126.67 were considered. Furthermore, 
using a simple linear regression model, the effect of uric 
acid on mean arterial pressure was computed.

Firstly, to check the model assumptions, it was found 
that the distribution of the mean arterial pressure of 
patients in Normal using QQ Plot shown in Fig 1. Secondly, 
using pearson correlation coefficient it was found that 
there is a strong positive linear relationship between 
the two at 5% level of significance as shown in the 
Table 1. Fig 2 signifies that the computed model is homo-
geneous i.e., Variance of residuals are the same across 
the different values of the predictor. The model shows 
that for every one unit increase in uric acid (mg/dl), 
mean arterial pressure increases by 14.89 on average 
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while keeping the other effects constant at 5% level of 
significance, shown in Table 2. Adjusted R-squared 
was found to be 0.7274 which means 72.74% of the 
variation in the mean arterial pressure can be defined 
using the uric acid.

Discussion

Relationship between hypertension and hyperuricemia, 
being bidirectional, has long remained interested for 
the researchers. According to a cross-sectional study, an 
increase of 1mg/dL serum uric acid shares 20% rise in 
prevalence of hypertension in a general population of 

12
east Asia.  The possible pathophysiology behind this 
is, increased levels of uric acid cause renal artery disease, 

upregulation of renin-angiotensin-aldosterone system, 
oxidative stress, systemic inflammation and endothelial 

2,13
dysfunction.  On the other hand, hypertension may 
cause hyperuricemia and this may be attributed to renal 
under functioning due to high systolic and diastolic 

4
blood pressures.  

This cross-sectional study, which is consisted of 60 
females with hyperuricemia, shows a strong positive 
linear relationship between uric acid and mean arterial 
pressure. Our results further demonstrate that for every 
one unit increase in serum uric acid (mg/dl), mean arte-
rial pressure increases by 14.89 on average. In addition 
to it 72.74% of the variation in the mean arterial pressure 
is attributed to uric acid.

A study conducted in Japan documented odds ratio about 
1.2 for every 1 mg/dl increase in serum uric acid. Males 
with hyperuricemia reported a greater risk of incident 
hypertension, as I mg/dl increase in serum uric acid 
caused 9% increase in the incident hypertension risk. 
Another study observed progressive increase in both 
systolic and diastolic blood pressures across the serum 
uric acid tertile, whereas confounders like age, gender, 
glomerular filtration rate and basal metabolic rate were 

14
kept adjusted.

Results of most of the previous studies are consistent 
with our study. A cross sectional study from National 
Health and Nutrition Examination Survey (NHANES) 
observed a linear relationship between uric acid and 
blood pressure (both systolic and diastolic) in the group 
taking antihypertensives. Ning Ding et al. noticed a gra-
dual decrease in systolic and diastolic blood pressures by 
increasing uric acid whereas the relationship between 
them was seem to be U shaped in the non-treatment 

15group.
In 2020, Jianga Y by cross lagged approach, observed a 
temporal relationship between hyperuricemia and hyper-
tension and documented that hyperuricemia precedes 

16hypertension.  A similar kind of statement has also been 
documented in a study that was done on 11488 subjects 
in 2022 by Xue Tian et al. According to them, increased 
initial serum uric acid as well as gradual rise over a period 
of time, both can predict the progression of hypertension 

17
from prehypertension.  Xue Tian and his companions 
conducted a study including 60,285 participants and 
concluded that hyperuricemia preceded hypertension, 
hence a temporal relationship was seen between hyper-

18uricemia and hypertension.  It has also been revealed 
through different publications that progression from 
normal to low and moderate to high levels of serum uric 
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Table 2:  Regression Coefficient 

Estimate Std. Error t value Pr (>|t|)

(Intercept) 12.12819 7.211900 1.681691 0.0980062

Uric Acid 
(mg/dl)

14.88595 1.182663 12.586811 0.0000000

Fitted Model



acid are associated with worst outcomes of new onset 
hypertension whereas opposite observations were seen 

19
in case of low or normal uric acid levels.
Similar kind of findings have also been observed in 
childhood demonstrating that increased serum uric acid 
level in childhood is closely related to persistent child-
hood hypertension showing a key role played by child-
hood hyperuricemia in the development of hyperten-

20sion.  Supporting this study, a survey by Korean Natio-
nal Health and Nutrition Examination showed 9.4% 
prevalence of hyperuricemia associated with high sys-
tolic blood pressure in school going subjects aged bet-

21ween 10-18 years.  
As far as the effect of urate lowering drugs in the treat-
ment of high blood pressure is concerned, controversial 
results have been observed. Some of these drugs reduce 

22the systolic blood pressure  whereas allopurinol fails 
23

to show such results.
Almost all of the above mentioned studies favor our 
study that increase in serum uric acid results in increase 
in mean arterial pressure which is considered as a better 
diagnostic tool of hypertension. Yet, most of the litera-
ture commented the change in mean arterial pressure 
by 1 mg/dl increase in serum uric acid levels in their own 
areas and lacked information in our population, so our 
study filled that deficit. So, by keeping in control the 
uric acid level in serum, systolic and diastolic blood 
pressures can also be kept within normal level. However, 
our research focused only female population and thus 
further researches on both genders and wide range of 
ages are needed to estimate heterogenous effect.

Conclusion

Present study demonstrates a positive linear relation 
between serum uric acid and mean arterial pressure. 
Furthermore, simple linear regression model was used 
to see the influence of uric acid on mean arterial pressure 
and found that with 1 mg/dl increase in serum uric acid 
causes an increase of 14.89 in mean arterial pressure. 
Moreover, 72.74% of the variation in the mean arterial 
pressure is being defined by our proposed model.

Conflict of Interest:  None

Funding source est:  None

References

1. Liu F, Huang Y, Li ZW, Liu XR, Liu XY, Lv Q, et al. 
Hyperuricemia remission after colorectal cancer surgery 
for colorectal cancer patients. Sci Rep. 2023 Nov 1; 
13(1):18867.

2. Stewart DJ, Langlois V, Noone D. Hyperuricemia and 
hypertension: links and risks. Integr Blood Press Control. 
2019 Dec 24:43-62. 

3. Merseburger AS, Kuczyk MA, Moul JW,(eds.) Urology 
at a Glance. Germany: Springer. 2014;p.107.

4. Ni Q, Lu X, Chen C, Du H, Zhang R. Risk factors for 
the development of hyperuricemia: A STROBE-comp-
liant cross-sectional and longitudinal study. Medicine. 
2019 Oct 1;98(42):e17597.

5. Zhong L, Liu S, Qiu X, Zeng X, Su L, Huang D, et al. 
High Prevalence of Hyperuricemia and Associated 
Factors among Zhuang Adults: A Cross-Sectional Study 
Based on the Ethnic Minority Population Cohort in the 
Southwestern China. Int J Environ Res Public Health. 
2022 Nov 30;19(23):16040.

6. Flack JM, Adekola B. Blood pressure and the new ACC/ 
AHA hypertension guidelines. Trends Cardiovasc. Med. 
2020 Apr 1;30(3):160-4.

7. Rafiq F, Iftikhar M, Ahmad  J, Nadeem S, Khan A, 
Murtaza G. Frequency of hypertension in patients diag-
nosed with sensorineural hearing loss at a tertiary care 
hospital. JSIMS. 2023 Jun;19(02):156-61.

8. Gaubert M, Bardin T, Cohen-Solal A, Diévart F, Fauvel 
JP, Guieu R, et al. Hyperuricemia and hypertension, 
coronary artery disease, kidney disease: from concept 
to practice. Int J Sci. 2020 Jun 6;21(11):4066.

9. Mirzaei M, Mirzaei M, Bagheri B, Dehghani A. Aware-
ness, treatment, and control of hypertension and related 
factors in adult Iranian population. BMC Public Health. 
2020 May 12;20(1):667.

10. Sherwood L. Fundamentals of physiology. 9th ed.  
United States: Cengage Learning; 2015; p. 341.

11. Kandil H, Soliman A, Alghamdi NS, Jennings JR, El-
Baz A. Using mean arterial pressure in hypertension 
diagnosis versus using either systolic or diastolic blood 
pressure measurements. Biomedicines. 2023 Mar 10; 
11(3):849.

12. Lanaspa MA, Andres-Hernando A, Kuwabara M. Uric 
acid and hypertension. Hypertens Res. 2020 Aug; 43(8): 
832-4.

13. Sanchez-Lozada LG, Rodriguez-Iturbe B, Kelley EE, 
Nakagawa T, Madero M, Feig DI, et al. Uric acid and 
hypertension: an update with recommendations. Am 
J Hypertens. 2020 Jul 18;33(7):583-94.

14. Singh SK, Singh R, Singh SK, Iquebal MA, Jaiswal S, 
Singh A. Prevalence of hyperuricemia and the relation-
ship between serum uric acid and hypertension in new 
onset diabetic patients: a cross-sectional Indian study. 
Diabetes, Metabolic Syndrome and Obesity: Targets 
Ther. 2022 Jan 1:1809-17.

Esculapio - Volume 20, Issue 02 2024 - www.esculapio.pk - 252



15. Ding N, Long Y, Li C, He L, Su Y. Association of uric 
acid with blood pressure in hypertension between 
treatment group and non-treatment group. Front cardio-
vasc med. 2022 Jan 11;8:751089.

16. Jiang Y, Yu J, Zhang Q, Ren L, He Y, Li J, et al. Micro-
albuminuria mediates the association between serum 
uric acid and elevation of blood pressure: a longitudinal 
analysis in the Gusu cohort. J Hypertens. 2020 Apr 1; 
38(4):625-32.

17. Tian X, Wang A, Zuo Y, Chen S, Mo D, Zhang L, et al. 
Baseline and change in serum uric acid predict the prog-
ression from prehypertension to hypertension: a pros-
pective cohort study. J Hum Hypertens. 2022 Apr; 36 
(4):381-9.

18. Tian X, Chen S, Wang P, Xu Q, Zhang Y, Zhang X, et 
al. Temporal relationship between hyperuricemia and 
hypertension and its impact on future risk of cardio-
vascular disease. Eur J Intern Med. 2023 May 1; 111: 
82-9.

19. Borghi C, Piani F. Uric acid and risk of cardiovascular 
disease: a question of start and finish. Hypertension. 
2021 Nov;78(5):1219-21.

20. Goli P, Riahi R, Daniali SS, Pourmirzaei M, Kelishadi 
R. Association of serum uric acid concentration with 
components of pediatric metabolic syndrome: A syste-

matic review and meta-analysis. JRMS. 2020 Jan 1; 25(1): 
43.

21. Reis LN, Reuter CP, Pollo Renner JD, Burgos LT, Rech 
Franke SI, Burgos MS. High urate concentration is asso-
ciated with elevated blood pressure in school children. 
JPEM. 2018 Nov 27;31(11):1207-12.

22. Gill D, Cameron AC, Burgess S, Li X, Doherty DJ, 
Karhunen V, et al. Urate, blood pressure, and cardio-
vascular disease: evidence from mendelian randomi-
zation and meta-analysis of clinical trials. Hypertension. 
2021 Feb;77(2):383-92.

23. Gaffo AL, Calhoun DA, Rahn EJ, Oparil S, Li P, Duden-
bostel T, et al. Effect of serum urate lowering with allo-
purinol on blood pressure in young adults: a randomized, 
controlled, crossover trial. A&R. 2021 Aug; 73(8): 1514-
22.

Authors Contribution  
RN, FN: Conceptualization of  Project

: Data CollectionRN
: Literature SearchFN

AN: Statistical Analysis
: Drafting, RevisionMBM

: Writing of ManuscriptQM

Esculapio - Volume 20, Issue 02 2024 - www.esculapio.pk - 253



Introduction

Cardiovascular diseases (CVDs) are the principal 
cause of early death and disability in human 

beings with a rise in incidence globally. About 22.20 
million cardiovascular disease related deaths are 

1,2predictable to occur in up to year of 2030.  The 
underlying cause of most cardiovascular diseases is 

atherosclerosis, leading to conditions like heart 
attacks, strokes due to thromboembolism, vascular 

3
damage and arrhythmias.  Oxidative stress (OS) 
occurs when there's an imbalance between oxidative 
and antioxidative processes, leading to increased 

.2,4oxidation and results in inflammation  This 
oxidative stress contributes to cardiac dysfunction, 
encompassing myocardial infarction, ischemia 

5,6
/reperfusion, heart failure and athero-sclerosis.  
Despite effective cardiac drugs, significant gaps still 
persist in treating cardiovascular diseases. Medicinal 
plants, with their safety profiles, offer potential 
benefits for addressing these issues7'8. The leaf 
extract of Cydonia oblonga, or quince, contains 
phenolic content, vitamin E, and fatty acids, while 
gallic acid, a polyphenolic metabolite, serves as an 
antioxidant with medicinal applications. CO exhibit 

Antioxidant Potential of Cydonia oblonga in Isoproterenol-Induced Myocardial 
Infarction in rats

Azka Khan, Asima Ayyub, Maria Qamar, Shahnaz Akhtar, Umair Samee, Fiaz Ahmed

Abstract 

Objective: An experimental study was carried out to find the antioxidant potential of methanolic leaf extract 
of Cydonia oblonga in Isoproterenol-Induced Myocardial Infarction in groups of rats.

Material and Methods: A total of 30 Wistar rats included in the study. Rats were divided into 5 groups 
comprising 6 animals per group. Group I was given normal saline while Group II was given normal saline 
followed by isoproterenol. Group III, Group IV and Group V received methanolic extract of C. oblonga 50 
mg/kg, 100 mg/kg and Carvedilol 2 mg/kg respectively by oral route followed by isoproterenol. Blood 
samples were estimated for cardiac biomarkers (Troponin T, CK-MB and LDH). Anti-oxidative stress 
biomarkers (catalase, superoxide dismutase, glutathione peroxidase, malanodialdehyde) were also estimated 
using cardiac tissue. 

Results: C. oblonga at doses of 50 mg/kg & 100 mg/kg significantly reduced the levels of cardiac markers 
Troponin T, CK-MB and Lactate dehydrogenase in treatment groups of rats. Significantly high values of anti-
oxidants superoxide dismutase, catalase, and glutathione peroxidase were found only at high dose of extract 
of CO. Significantly decreased level of melanodialdehyde was found in treatment groups. 

Conclusion: Study revealed that due to antioxidant characteristics, C. oblonga showed cardioprotective 
activity against myocardial infarction.
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Table 2:  Variation in levels of antioxidant and oxidants enzyme in study group animals (n=6) and controls Values are 
expressed as Mean ± SD 

ª shows a significant group difference with group I
ᵇ shows a significant group difference with group II

Parameters
Group I

(Negative control)

Group II

(Diseased control)

Group III

(CO low dose)

Group IV

(CO high dose)

Group V

(Carvedilol)

SOD (U/min/mgprot) 98.17±3.323 58.06±7.242ª 88.85±6.719ᵇ 105.9±5.175ᵇ 97.16±3.056ᵇ

Catalase (U/mg prot) 66.85±1.89 33.77±12.41ª 44.72±3.406ᵇ 54.53±2.905ᵇ 55.67±3.44ᵇ

GSH (nmol/g) 31.77±1.206 16.12±3.346ª 36.32±1.014ᵇ 47.75±4.151ᵇ 40.16±4.702ᵇ

MDA (nmol/mg) 0.6471±0.563 7.88±0.520ª 4.738±0.576ᵇ 1.048±0.241ᵇ 1.951±0.327ᵇ

Table 1:  Levels of cardiac enzymes in all groups (n=06) of rats Values are expressed as Mean ± SD 

Parameters
Group I 

(Negative control)

Group II

(Diseased control)

Group III 

(CO low dose)

Group IV 

(CO high dose)

Group V

(Carvedilol) allopathic

Troponin T (ng/L) 330±65.49 516±45.06ª 280±48.34ᵇ 169±68.66ᵇ 351±65ᵇ

CK-MB (U/L) 81±61.74 168.3±30.79ª 112±5.4ᵇ 69±11.17ᵇ 93±5.3ᵇ

LDH (U/L) 85±2.26 180±33.57ª 165±14.06ᵇ 66.25±9.2ᵇ 87.17±14.6ᵇ

ª shows a significant group difference with group I
ᵇ shows a significant group difference with group II

physiological benefits, potentially supplementing 
cardiovascular, pulmonary, and immunological 

9
defenses.   

Due to the reported anti-oxidative and anti-
atherosclerotic properties of Cydonia oblonga, the 
experimental study was designed to find the 
antioxidant potential of methanolic leaf extract of 
Cydonia oblonga in Isoproterenol-Induced oxidative 
stress in groups of rats.

Material and Methods

The study was conducted after IRB approval from 
UHS Ethical Committee. Simple random sampling 
technique was used and total 30 male Wistar rats 
(weighed 225-250 g) were taken and kept in a suitable 
environment in Experimental Research Laboratory 
UHS, Lahore at temperature of 22-24 ͦ C with 45-65% 
humidity and 12 h/12 h dark/light cycle. All rats were 
given rat chow and water ad libitum. The study was 
performed at the Department of Pharmacology, 
University of Health Sciences, Lahore.

Isoproterenol (Sigma Aldrich) in the dose 85.0 mg /kg 
body weight /day was added in saline and was given 
intraperitoneally10 and Methanolic extract of 
Cydoniaoblonga (CO): 50 mg/kg body weight and 
100 mg/kg body weight were dissolved in saline 
solution and was orally given11.Carvedilol (Sigma 
Aldrich) about was dissolved in saline solution and 
was orally given at dose of 2mg/kg body weight/ day 

12.The leaves of CO were taken from Sawat-Pakistan 
and confirmed by botanist at Punjab university. The 
extract of CO was made with methanol (2 L). The 
concentrated mixture was dried and kept at 4°C. 
Induction of Myocardial Infarction in groups of rats 
by giving injection of isoproterenol (ISO) with a dose 
of 85mg/kg/day on 2 days (22nd and 23rd day of 
experiment)13. 30 Wistar rats were divided into five 
groups (6 rats in each group). Group I (Negative 
Control) received orally normal saline 10ml /kg body 
weight by oral for 23 days. Group II (Diseased 
Control) received orally normal saline 10 ml / kg 
body weight for 21 days followed by intraperitoneal 
injection of isoproterenol 85mg/kg body weight on 
day 22nd and 23rd. Group III (low dose CO) and 
Group IV (high Dose CO)  received orally leaf extract 
of C. oblonga 50 and100 mg /per kg body weight for 
21 days respectively followed by injection of  ISO 
(85 mg/kg) on 22nd and 23rd days. Group V 
(Carvedilol) received orally Carvedilol 2mg /kg body 
weight for 21 days followed by injection of 
Isoproterenol (85mg/kg body weight) on 22nd and 
23rd day. All animals were sacrificed at 24th hour, 
after the last treatment. The blood was taken via 
cardiac puncture, centrifuged; serum was separated 
and stored at -20oC for estimation of cardiac 
enzymes. The cardiac tissue was rinsed in ice-cold 
saline and homogenized in phosphate buffer saline 
(pH 7.4) for estimation of oxidative stress markers. 
This estimation utilized Elabscience Assay kit. Data 
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was analyzed by SPSS 21. The variables were 
expressed as Mean ± Standard deviation. The 
statistical significance of data was estimated by One-
way ANOVA. Mean differences between different 
groups was carried out by using Post hoc Tukey's test. 

P ≤ 0.05 was taken as significant.

Results

Levels of cardiac marker enzymes (troponin T, CK-
MB and LDH) were significantly decreased 
(P<0.001) after taking carvedilol (group 5) as 
compared to controls (group 2). However, the levels 
of cardiac enzymes were significantly reduced 
(P<0.001) after taking low and high doses of CO as 
compared to group 2 and group 5. (diseased controls 
and carvedilol). This showed that both high and low 
doses of CO are more effective to reduce the level of 
cardiac enzymes as compared to allopathic drug 
carvedilol (Table1). Levels of antioxidants (SOD, 
Catalase and GSH) were found to be significantly 
increased (P<0.05) only at the dose of 100mg/kg 
body weight. On the other hand, level of oxidant or 
marker of lipid peroxidation MDA was significantly 
reduced (P<0.05) at the dose of 100 mg/kg only 
(Table 2). 

Discussion

Our study concluded that Quince or Cydonia oblonga 
may reduce the levels of biomarkers (Troponin T, 
CK-MB & LDH) and have good therapeutic effect in 
cardiovascular problems. A review study included 12 
researches based on cardiovascular effectiveness of 
quince. Study reported that all parts of quince (leaf, 
seed, and fruit) may be used to reduce risk factors 
related to cardiovascular disease. The factors are 
blood pressure, metabolism of glucose, obesity and 

14level of lipids.  An experimental study was carried 
out in groups of rats. Study was conducted to explore 
the phytochemical and cardio protective potential of 
two different extractions. This study found the 
significant antioxidant and cardioprotective ability of 
CO observed with a dose of 50 mg phenolic extract of 
quince. It is evident that by using this dose, CO 
reduced the level of serum cardiac enzymes CK-MB, 
LDH &trop T and increased tissue parameters (SOD, 
CAT &GSH) and decrease MDA. It is concluded that 
cardio protective activity of the extract of quince may 
be due to its phyto-constituents that neutralize the 

cardiotoxicity and help to reinstate the cardiac injury 
15in experimental animal.

We also observed that CO with its high dose 
significantly increased level of antioxidant enzymes 
(SOD, Catalase, GSH) and decreased level of oxidant 
(MDA) in group of rats, suffering with cardiovascular 
issues. The antioxidant property of extract of CO was 
examined on cells of Ha CaT using the DCF-DA 
(fluorescent probe). Study found that production of 
ROS was markedly decreased by extract of CO. 
Study also found nontoxic effect of extract of CO on 
all tested doses and have antioxidant activity via 

16
controlling the ROS production in cells.  Another 
study also found that extract of CO showed 
antioxidant role mainly due to the polyphenols 

17present in extract of CO.

It is thought that polyphenol a constituent of extract of 
CO is a powerful antioxidant and help to slow down 
the oxidation of free radicals. The phytochemicals 
can forage a ROS via different mechanisms, counting 
the inhibition of different enzymes taking part in 
production of ROS and protection of antioxidant 

18defenses.

These results indicate higher antioxidant activity for 
certain parts of quince fruit, namely pulp and peel 
represent easy sources of natural antioxidants with 
powerful application in pharmaceutical/ nutritional 
fields, as therapeutic or preventive agents in 
cardiovascular and other diseases in which free 
radicals are frequently produced.

Conclusion

Cardioprotective effect of Cydoniaoblonga was obser-
ved (in both low and high doses) by reducing the levels 
of biomarker enzymes. Although it santioxidant poten-
tial was shown only at higher doses. However, further 
studies are needed to explore the key effects of CO 
consumption as cardiovascular preventive.
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Introduction

Chronic diseases contribute to about 60% of global 
deaths, with chronic liver disease (CLD) alone 

causing nearly 2 million deaths annually. CLD marks 
a stage where the liver parenchyma's regenerative ability 
is lost due to persistent injurious stimuli, resulting in 
liver failure. This condition significantly diminishes 
the quality of life, leading to increased morbidity and 
premature death. In the USA, CLD-related mortality 

climbed from the tenth leading cause of death in 2001 
1

to the ninth among males in 2016.

In developing nations like Pakistan, CLD is even more 
prevalent, ranking as the fifth most common cause of 

1-2
death and the eleventh leading cause of disability.  
The Child–Pugh score, initially introduced by Child 
and Turcotte, aimed to predict operative risk in patients 
undergoing portosystemic shunt surgery for variceal 
bleeding. The original version included parameters like 
ascites, hepatic encephalopathy (HE), nutritional status, 

3
total bilirubin, and albumin.

However, it falls short in measuring the effects of increased 
intrahepatic resistance associated with cirrhosis. This 
resistance augments pressure in the portal vein, leading 
to the opening of various collateral pathways. These 
hemodynamic events contribute to a progressive decline 
in portal venous velocity with escalating portal hyper-
tension, resulting in increased frequency and severity 

4of ascites, varices, and portal vein thrombosis.  The 

Portal Vein Velocity in Liver Cirrhosis across Child-Pugh Category: A Comparative 
Analysis

1 2 3 4 5 6
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mortality and morbidity in CLD patients are exacerbated, 
and the Child-Pugh score inadequately captures these 

5
effects.

Discrepancies arise between local and international 
data, with local studies lacking p-values, making it cha-
llenging to establish statistical significance. Additionally, 
the Child-Pugh score in Class-C patients differs between 
local and international studies. Given the complications 
associated with liver biopsy, the gold standard for asse-
ssing liver fibrosis6, and the failure of the Child-Pugh 
score to predict outcomes related to portal vein flow 
velocity, there is a compelling need for a local study. 
Such a study could determine if mean portal vein flow 
among different Child-Pugh categories is significantly 
lower, providing insights into alternative treatment 
options to reduce complications and mortality in these 
patients. Defined as hepatitis C-positive patients with a 
shrunken liver and nodular surface on ultrasound.

Patients with cirrhosis classified into A, B, and C based 
7

on Child-Pugh scoring.  Measured using B-mode 
ultrasound, mean portal vein flow velocity is the 
distance blood covers in cm over one second, 
presented as the mean. 

Materials and Methods

The study, conducted at the Diagnostic Radiology 
department of Services Hospital Lahore from June 16, 
2021, to December 16, 2021, employed a cross-sectional 
survey design with a non-probability consecutive samp-

ling technique. The sample size of 70 cases was calculated 
with a 95% confidence interval, 10% margin of error, 
and an expected class A percentage of 24.3%. Inclusion 
criteria involved patients of both genders, aged 20-60, 

with liver cirrhosis per the operational definition, pro-
viding written informed consent. Exclusion criteria 
included individuals with specific medical histories 
and conditions. Upon approval from the hospital's ethical 
review commi-ttee, 70 eligible patients at Services 
Hospital in Lahore were counseled, obtained written 
consent, and under-went detailed assessments for 
Child-Pugh classification. History, examination, and 
investigations were conduc-ted, categorizing patients 
into classes A, B, and C. Dopp-ler ultrasonography with 
automated velocity tracing was used for 
measurements, following a standardized scanning 
protocol. Portal vein velocity, as per the opera-tional 
definition, was measured. All data, including 
demographic details, were recorded in the proforma. 
Standardized procedures in the hospital lab, with consis-
tent Doppler measurements by the same consultant, 
aimed to eliminate bias and control confounding vari-
ables through exclusion.

For data analysis, SPSS v25 was used. Numerical vari-
ables (age, BMI, mean portal vein flow velocity) were 
presented as Mean±S.D. and categorical variables (gender, 
Child-Pugh class) as frequency and percentage. One-
way ANOVA compared mean portal vein flow velocity 
among Child-Pugh classes A, B, C (p≤0.05). Stratifi-
cation was performed by age, BMI, gender, and Child-
Pugh class. Post-stratification involved the Chi-square 
test for Child-Pugh class and one-way ANOVA for 
portal vein flow, with p≤0.05 considered statistically 
significant.

Results

Selected 70 liver cirrhosis patients: 49 males (70.0%), 
21 females (30.0%). Mean age: 40.66±16.61 years. 
Majority, 39 (55.7%), aged 46-60 years; 18 (25.7%) 
aged 20-30 years; 13 (18.6%) aged 31-45 years. Mean 
BMI: 27.15±8.14 kg/m². BMI distribution: 40 (57.1%) 
normal, 25 (35.7%) overweight, 5 (7.1%) obese. Child-
Pugh distribution: 30 (42.9%) Class-C, 23 (32.9%) 
Class-A, 17 (24.3%) Class-B (Table-1). Significant diffe-
rences in mean portal vein flow velocity were observed 
among patients with different Child-Pugh classes (p< 
0.05) (Table-2). Stratification of Child-Pugh class with 
respect to gender (p=0.779), age groups (p=0.794), and 
BMI (p=0.852) showed statistically insignificant diffe-
rences (Table-2). Stratification of mean portal vein flow 
velocity by various variables revealed statistically insig-
nificant differences with respect to gender (p=0.990), 
age groups (p=0.362), and BMI (p=0.615) (Table-3).
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Child Pugh score

Factor 1 point 2 points 3 points

Bilirubin (mg/dL) < 2 2-3 >3

Serum Albumin (g/dL) >3.5 2.8-3.5 <2.8

PT INR <1.7 1.71-2.30 >2.30

Ascites None Mild Moderate to
Severe

Hepatic
encephalopathy

None Grade I-II (or
suppressed

with
medication)

Grade III-IV
(or 

refractory)

Severity of cirrhosis

Class A Class B Class C

Total points 5-6 7-9 10-15

1-year survival 100% 80% 45%



Anova and chi square tests applied; p value less than 
0.05 considered significant

Discussion

Exact assessment of liver damage and deranged hemo-
dynamics is vital for treatment planning, monitoring 
and prognosis evaluation in CLD. Liver biopsy, a long-
standing gold standard, diagnoses and stages liver 

8damage, specifically in patients who are asymptomatic.  
Liver biopsy carries risks and complications such as 
morbidity, pain, bleeding, diagnostic inaccuracy, acci-
dental injury to surrounding viscera and variability in 
both inter-observer and intra-observer, complicating 

9-11 follow-up.  A 2019 study by Farooq et al. on portal 
vein flow velocity in different Child-Pugh score 
classes found velocities of 18.75±1.88 cm/s in class 
A, 14.25±0.98 cm/s in class B, and 8.15±1.84 cm/s in 

12class C. However, the study did not provide a p-value.  
Another study by Afif et al. reported velocities of 
16.5±3.6 cm/s in class A, 14.2±4.2 cm/s in class B, and 
3.7±14.3 cm/s in class C, with a significant p-value of 

13 0.001.

This has prompted the adoption of safer methods to 
assess chronic liver disease and its complications. Gray-
scale and Doppler ultrasound (USG) studies are now 
integral components of the investigation battery for 

8-11evaluating CLD patients.  As liver transplant avail-
ability increases globally for liver failure, the importance 
of Child-Pugh categories as a key prognostic factor in 

9
end-stage CLD patients has grown significantly.

Imaging, pathology, and clinical assessments collec-
tively open new therapeutic avenues. Ultrasound plays 

Esculapio - Volume 20, Issue 02 2024 - www.esculapio.pk - 260

Table 2:  Comparison mean portal vein flow velocity 
among different Child Pugh classes.

Portal vein 
flow velocity 

(cm/s)
Child-pugh class p-

valueClass-A Class-B Class-C

N 23 17 30

0.001Mean 35.35 26.18 14.23

Std. Deviation 3.725 5.015 2.967

Gender
Child-pugh class

Total
p-

valueClass-A Class-B Class-C

Male

16 13 20 49

0.77932.7% 26.5% 40.8% 100.0%

Female

7 4 10 21

33.3% 19.0% 47.6% 100.0%

Total

23 17 30 70

32.9% 24.3% 42.9% 100.0%

Age groups

Child-pugh class
Total

p-
valueClass-A Class-B Class-C

20-30 years

7 4 7 18

0.79438.9% 22.2% 38.9% 100.0%

31-45 years

5 4 4 13

38.5% 30.8% 30.8% 100.0%

BMI

Child-pugh class
Total

p-
valueClass-A Class-B Class-C

Normal

15 9 16 40

0.85237.5% 22.5% 40.0% 100.0%

Overweight

7 7 11 25

28.0% 28.0% 44.0% 100.0%

Obese

1 1 3 5

20.0% 20.0% 60.0% 100.0%

Total

23 17 30 70

32.9% 24.3% 42.9% 100.0%

Table 1:  Characteristics of the study population
Gender Frequency Percent

Male 49 70.0

Female 21 30.0

Total 70 100.0

Age groups Frequency Percent

20-30 years 18 25.7

31-45 years 13 18.6

46-60 years 39 55.7

Total 70 100.0

Body mass index (BMI) Frequency Percent

Normal (18-24.9) 40 57.1

Overweight (25-29.9) 25 35.7

5 7.1

Total 70 100.0

Child-pugh class Frequency Percent

Class-A 23 32.9

Class-B 17 24.3

Class-C 30 42.9

Total 70 100.0

Obese (≥30)

Table 3:  Stratification of mean portal vein flow velocity 
with respect to different variables

Gender
Portal vein flow velocity (cm/s) p-

valuen Mean Std. Deviation

Male 49 24.08 9.661

0.990Female 21 24.05 10.925

Age groups
Portal vein flow velocity (cm/s) p-

valuen Mean Std. Deviation

20-30 years 18 24.67 10.857

0.36231-45 years 13 27.23 11.584

46-60 years 39 23.74 8.955

BMI
Portal vein flow velocity (cm/s) p-

valuen Mean Std. Deviation

Normal 40 23.95 10.048

0.615Overweight 25 25.04 10.454

Obese 5 20.20 7.190

Chi square tests applied; p value less than 0.05 considered significant



a well-established role in chronic liver disease and cirr-
14-17hosis evaluation.  Doppler USG is crucial for blood 

18-19
flow analysis.  Blood flow dynamics in the hepatic 
artery, hepatic veins, and portal vein are well-documen-

17-19ted in previous studies.  Changes in liver hemodyna-
mics could be substitute parameter for assessment of 

9-10 parenchymal changes in CLD and their adverse effects.

Child Pugh stages CLD using encephalopathy, serum 
bilirubin, prothrombin time, ascites and serum albumin. 
It includes 3 stages, A, B, and C, indicating escalating 

7severity of CLD.  Doppler US reveals portal vein hemo-
dynamic changes in liver cirrhosis, including reduced 
velocity, loss of pulsatility, and a shift from hepatopetal 

16-19 to hepatofugal flow in advanced cases.

The normal portal vein velocity ranges from 16 to 40 
cm/sec, but in chronic liver disease, velocities decrease 
due to rising portal venous pressure and collateral for-
mation. Few studies in Pakistan have explored Doppler 
ultrasound's role in chronic liver disease assessment. 
Our study establishes Doppler ultrasonography as valu-
able for evaluating portal vein hemodynamics in Pakis-
tani liver cirrhosis patients, revealing an association 
between Doppler findings and Child Pugh categories. 
Mean portal vein velocity decreases with advancing 
Child Pugh class, and flow reverses in class C cirrhosis. 
An Iranian study supports these findings, showing simi-

9lar associations with Child Pugh categories.

In 2017, Afif et al. investigated maximum velocities in 
the portal vein, hepatic vein, and hepatic artery, as well 
as the hepatic artery resistive index in Singaporean liver 
cirrhosis patients. They observed flattened hepatic vein 
waveforms correlated with the extent of CLD. CLD 
patients exhibited markedly increased hepatic vein velo-
city but markedly decreased portal vein velocity, with 
progressive decrease in maximum mean portal vein 

13velocity as cirrhotic level increased.

In our study involving 70 cirrhotic patients, we observed 
a substantial decrease in mean portal vein peak velocity 
with advanced cirrhosis. The average PVV values were 
35.35±3.73 cm/sec in Class A, 26.18±5.01 cm/sec in 
Class B, and 14.23±2.967 cm/sec in Class C. These 
findings align with similar results reported in studies 

19-22by De Gottardi, Afif AM, Zhang H jun, and Tian L.  
Healthy individuals show hepatopetal pattern on Doppler 

16-19Imaging of the portal vein.

In advanced chronic liver disease (CLD), there is a gra-
dual decline in portal venous flow due to heightened 
resistance and pressure. It manifests as a bidirectional 

(to-and-fro) flow pattern, suggesting near-stagnation 
in the portal venous system. As cirrhosis progresses, 
fibrosis and architectural distortion obstruct hepatic 
venules and sinusoids. Arterioportal and porto-systemic 
shunting exacerbate the condition, resulting in hepato-
fugal (reversed) mean portal vein velocity and a further 

18-19 decreased velocity.

Our study results align with international findings, 
providing valuable insights into a non-invasive and cost-
effective assessment method for monitoring the prog-
ression and management of CLD in Pakistan. 

Conclusion

Doppler ultrasound proves vital in determining the intri-
cate the mean portal vein velocity in CLD patients and 
tracking its progression. Mean peak portal vein velocity 
decreases with the increasing severity of Child Pugh 
category and flow reverses in Child Pugh class C cirr-
hosis. These findings align with those reported in other 
studies.
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Introduction

Nephrolithiasis or urolithiasis is a common con-
dition that affects people all over the world, with 

rates ranging from (7-13%) in North America, (5–9%) 
1in Europe, and (1–5%) in Asia.  Stone management is 

associated with acute and chronic morbidity and is 
2costly due to high recurrence.  Extracorporeal Shock 

Wave Lithotripsy (ESWL), a less invasive treatment 
modality is considered the best option for kidney stones 

3
smaller than 2.5cm.  ESWL carries a lot of hazards in 
addition to its many benefits. These include inflamma-

4
tion, cavitation, and renal ischemia reperfusion injury.
Acute kidney injury (AKI) induced by ESWL is usually 
measured by serum creatinine concentration but it is 
raised after few days and is unable to detect subclinical 

5
kidney injury.  Recently, researchers have investigated 
multiple ways to determine ESWL–induced subclinical 
kidney injury and various biomarkers are under investi-

Effectiveness of Urinary Kidney Injury Molecule-1 to diagnose Subclinical Acute 
Kidney Injury induced by Extracorporeal Shock Wave Lithotripsy

1 2 3 4 5Rijha Ahmed , Nakhshab Choudhry , Mushayyada Rathore , Khaulah Qureshi , Ammara Niaz Awan , 
6

Aamir Jamal Gondal
 

Abstract 

Objective: To find the effectiveness of Kidney Injury Molecule-1 (KIM-1) as biomarker in diagnosing Extracor-
poreal Shock Wave Lithotripsy (ESWL) induced renal damage by taking serum creatinine concentration as 
gold standard

Materials and Method:  In this interventional study, a total of (80) diagnosed patients of nephrolithiasis 

undergoing ESWL of age ≥ (18) years were enrolled from the Outpatient Department of Mayo Hospital, Lahore. 
After informed consent, urine and whole blood samples were drawn pre and post ESWL. Samples after centri-
fugation were analyzed for urinary KIM-1 levels employing sandwich ELISA technique. While serum creatinine 
levels were measured by colorimetric photometry in the Advanced Research Lab of Biomedical Sciences, 
King Edward Medical University, Lahore.

Results: Of (80) patients, 53 (66.3%) of them were males and 27 (33.8%) were femaless. Serum creatinine 
levels were decreased by 0.15 times from the baseline after procedure of ESWL but remained within normal 
clinical range. Whereas urinary KIM-1 levels were raised 2.04 times than the baseline after ESWL (p< 0.001) 
depicting subclinical acute kidney injury. At a cut off value of >50.9pg/ml, urinary KIM-1 had a 71.25% 
sensitivity and 46.25% specificity with AUC of 0.699 (p<0.001) to predict acute kidney injury after ESWL. A 
strong positive correlation (r= 0.62, p<0.001) was found between pre and post ESWL values of KIM-1.

Conclusion: The noninvasive biomarker KIM-1 was observed more effective in our study for diagnosing 
ESWL–induced subclinical acute kidney injury than serum creatinine.
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gation for this purpose. The most recent kidney damage 
indicator to emerge is Kidney Injury Molecule 1 (KIM-1). 
KIM-1 is a (38)-kilo Dalton (kDa) glycoprotein. KIM-1 
is found in proximal tubular cells and is hypothesized 

6to aid in the clearance of apoptotic and necrotic cells.  
Due to its high sensitivity and specificity, it was approved 
for the detection of drug-induced nephrotoxicity in rats. 
The Food and Drug Administration (FDA) and the 
European Medicines Agency (EMA) have now approved 
it for use in safety biomarker panels to help detect kid-

7
ney tubular injury in phase 1 trials.
Indonesian researchers conducted a systemic review 
in 2018 and concluded that KIM-1 is useful in determi-
ning ESWL induced renal damage. The pre and post 
value of this biomarker has been used in several studies 

8
to gauge the safe time between two lithotripsy sessions.  
The notion to determine this biomarker’s levels in rela-
tion to renal injury in our population was sparked by 
the paucity of data and inconsistent results of a few 
researches using it.  In patients receiving ESWL, the 
current study intended to assess effectiveness of KIM-1 
to diagnose subclinical acute kidney injury induced 
by ESWL by taking serum creatinine concentration as 
gold standard.

Materials and Method
In this pre and post interventional study, STARD guide-

 lines were followed to report studies of diagnosticaccu-
9racy.  In this study 80 patients of age ≥ 18 years under-

st
going 1  session of ESWL were taken as study subjects 
from Urology Department of Mayo Hospital, Lahore. 
All patients had radiopaque unilateral stone(s) but had 
normal levels of serum creatinine before intervention. 
Ultrasound KUB was used to determine the size and 
site of the stone. Non-probability convenient sampling 
technique was used for sample selection of patients. 
Patients having history of using nephrotoxic drugs within 
four weeks before ESWL, hydronephrosis, glomerulo-
nephritis, CKD diabetes mellitus, cardiac disorders, 
hypertension and inflammatory disorders were excluded 
from the study. 
All guidelines for the use of human biological samples 
were followed in this research project. The study was 
approved by the institutional review board of King Edward 
Medical University (KEMU), Lahore vide letter no.43/ 
RC/KEMU, Dated: 13/01/2020. The subjects gave 
written, informed consent at the time of recruitment. 
Demographic and clinical data of the patients were 
documented by taking the history and scrutiny of exis-
ting medical records. Following all aseptic measures 

two blood samples to measure serum creatinine levels 
were collected from every patient. 1st sample was drawn 
before the procedure and 2nd sample was drawn at the 
3rd day of intervention. Blood samples were centrifuged 
at 1000rmp for 10 minutes to separate the serum which 
was stored at -80˚C until further use. Similarly, two urine 
samples were collected from every patient, 1st before 
the procedure and 2nd after 3 hours of ESWL. Urine 
samples were centrifuged using Labcon disposable 
15mL urine centrifuge tubes and the superficial fractions 
were kept at -80°C until further use.
Creatinine levels in serum were measured by Jaffe’s 
reaction colorimetric photometric method, using Human, 
creatinine liquicolor test kit having Catalog no: 10051, 
as it is less vulnerable to interference from Jaffe positive 
chemicals other than creatinine. The micro lab 300 auto-
matically calculated the concentration of creatinine in 
a sample.
The levels of KIM-1 were determined in urine by sand-
wich enzyme-linked immunosorbent assay (ELISA) 
technique using Human KIM-1 ELISA Kit provided by 
ELABSCIENCE Biotechnology Inc (Houston, Texas, 
USA), having catalog no: E-EL-H6029. In the above-
mentioned ELISA kit, the manufacturers protocol was 
followed. At a wavelength of 450 nm, standard curves 
were plotted on graphs automatically by Accu Skan 
FC micro-plate reader (Fisher Scientific, Pittsburgh, 
Pennsylvania, USA) for KIM-1, and results were read 
from the curves for each sample. Acute kidney injury 
was defined according to the Risk, Injury, Failure, Loss, 
End-stage (RIFLE) criteria according to which serum 

creatinine (SCr) ≥1.5, ≥ 2.0 and ≥3.0 from the baseline 
10

was considered as risk, injury, and failure, respectively.
Data was analyzed using SPSS version 26.0 (SPSS, 
Chicago, Illinois, USA) and MedCalc Version 22.009 
(MedCalc Software, Mariakerke, Belgium). Shapiro-
Wilk and Kolmogorov-Smirnov tests were employed 
to verify that continuous data was normal. Association 
of levels of urinary KIM-1 and serum creatinine pre 
and post ESWL was calculated by applying Wilcoxon 
Signed Ranks Test. We evaluated the sensitivity and 
specificity for urinary KIM-1 and serum creatinine at 
various cut-off values. To measure the accuracy of urine 
KIM-1 and serum creatinine as a marker of subclinical 
AKI, a receiver operating characteristic (ROC) curve 
analysis was performed. Spearman correlation analysis 
was performed to check the relationship of KIM-1 and 
serum creatinine with each other. A p value of <0.05 
was considered statistically significant.
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Results
Among 80 patients of urolithiasis, males were (53) 
(66.3%) and females were (27) (33.8%). Mean age of 
patients who underwent ESWL was (36.04±11.81) years. 
Mean size of the stone was (1.37 ± 0.66) cm. In the 
patients of nephrolithiasis, serum creatinine levels were 
decreased by (0.15 times) after ESWL, while urinary 
KIM-1 levels were raised (2.04 times) from the baseline 
after ESWL. Pre and post ESWL concentrations of serum 
creatinine and urinary KIM-1 are given in Table 1. The 
ability of serum creatinine and urinary KIM-1 levels to 
diagnose sub clinical acute kidney injury was assessed 
using ROC curve analysis. The graphs showing area 
under the curve (AUC) are given in Fig-1&2. The 
values of the validation criteria for the respective cut-off 
values of serum creatinine and KIM-1 are given in 
Table 2. A correlation analysis was performed to find 
the relation-ship of kidney injury biomarkers with each 
other before and after ESWL. The values of correlation 
coefficients are given in Table 3. Urinary KIM-1 levels 
were strongly and positively correlated to each other 

before and after ESWL. 

Fig-1. ROC curve of serum creatinine

Fig-2: ROC curve of urinary KIM-1

Discussion

In Pakistan, ESWL was initially introduced in 1989 
and now it is the most common type of lithotripsy per-

11formed for renal stones.  Its popularity grew rapidly, 
thanks in part to the notion that it was completely risk-
free. After a decade of clinical ESWL, we now know 
that this is not the case. ESWL is quite successful at 
breaking kidney stones, but it can also produce signifi-
cant renal damage, which can lead to long-term compli-
cations that are irreversible. Shock wave lithotripsy is 
associated with hemorrhage, reperfusion injury and in 
some cases scarring. All of these factors are responsible 

12
for chronic kidney damage.  According to a study, 
patients undergoing ESWL had dose-dependent kidney 
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Table 2:  Cut-off values and values of validation criteria 
for serum creatinine and urinary KIM-1

Variables Serum Creatinine KIM-1

Cut-off value >50.9

Sensitivity % 63.75 71.25

Specificity % 72.50 46.25

Positive Likelihood Ratio % 2.32 1.33

Negative Likelihood Ratio % 0.50 0.62

Positive Predictive Value % 10.9 6.5

Negative Predictive Value % 97.4 96.8

≤0.70

Pre ESWL 
sCr

Post 
ESWL sCr

Pre ESWL-
KIM-1

Pre ESWL sCr ______

Post ESWL sCr r= 0.23* ______

Pre ESWL-KIM-1 r= 0.00 r= 0.02 ______

Post ESWL KIM-1 r= -0.23* r= 0.05 r= 0.62**

Table 3:  Correlation of kidney injury biomarkers

*p˂0.05. **p<0.001

.

Table 1:  Levels of serum creatinine and urinary KIM-1 in 
the patients undergoing ESWL

Variables
Before ESWL

(n = 80)

After ESWL

(n = 80)

Wilcoxon 
Signed 

Ranks Test

Median (IQR) Median (IQR) p-value

Serum Creati-
nine (mg/dl)

0.80 (0.70-1.0) 0.70 (0.50-0.80)

Urinary KIM-
1 (pg/ml)

78.25 (25.05-
329.50)

262.50 (36.68-
636.25) <0.001**

**A p< .001 was considered as highly significant.

<0.001**



fibrosis and this fibrosis was responsible for a partial 
or complete loss of function in the affected area. More-
over, 10% of ESWL patients may develop a urinary 

13tract infection after treatment.  Acute kidney injury is 
diagnosed by RIFLE criteria according to which increa-
sed serum creatinine is used to define risk, injury, and 

10failure of kidney.

To determine the AKI induced by ESWL, we measured 
already established biomarker serum creatinine concen-
tration. In our study the difference in the levels of creati-
nine pre and post ESWL was statically significant, but 
the levels were within normal range [0.70 (0.50-0.80)], 
which indicated that there was kidney injury but it was 
subclinical. Moreover, creatinine was decreased by 0.15 
times after ESWL rather than increasing. Serum creati-
nine at a cut off value of ≤0.70mg/dl had a 63.75% 
sensitivity and 72.50% specificity with AUC of 0.709 
(p<0.001) to predict acute kidney injury after ESWL. 
However, we classified the kidney injury as subclinical 
because sCr≤0.70 mg/dl was within the clinically normal 
range and did not predict any AKI if RIFLE criteria 

10
were followed.  This verified the fact that serum creati-
nine was not a good marker for the detection of ESWL-
induced renal injury in our clinical setup.

This finding is in line with previous studies in which SCr 
was considered as a flawed biomarker. A recent review 
explained the discrepancy in criteria of acute renal 

5damage on the basis of serum creatinine levels.  After a 
significant renal injury, the serum concentration of crea-
tinine may take 24–36 hours to rise and remain normal 
in subclinical damage. It only increases abruptly if the 
kidney function decline under 50%. Moreover, the 
blood levels of sCr also rise nonspecifically in septic 
shock and muscular dystrophy and many laboratories 
use diverse methods to measure sCr levels in which there 
is considerable interference with other colored com-

5pounds.  Therefore, rather than serum creatinine levels, 
we pro-posed that urinary KIM-1 levels could be used as a 
reliable predictor of renal injury. KIM-1 is not present 
under normal conditions but becomes abundant in 

6injured tubular membrane cells.  In our study urinary 
KIM-1 levels were raised 2.04 times from the 
baseline after ESWL. Similar results were concluded 
by a recent review conducted by Indo-nesian 
investigators., in which KIM-1 was raised by 0.2 times 
(p=0.05) after ESWL in the patients of nephro-

8
lithiasis.  

In our study, ROC curve analysis concluded that at a 

cut off value of >50.9pg/ml, urinary KIM-1 levels had 
a 71.25% sensitivity and 46.25% specificity with AUC 
of 0.699 (p<0.001) to predict acute kidney injury after 
ESWL. Our results as is comparable to the results of a 
meta-analysis of 11 studies having 2979 patients. Accor-
ding to which urinary KIM-1 had an estimated sensitivity 
of 74.0% and specificity of 86.0% to diagnosis AKI. 
Moreover, the summary receiver operating characteristic 
curves analysis of their study showed an area under the 
curve of 0.86(0.83–0.89) for KIM-1 to predict AKI 

14
which is in line with our results.

Similar results were shown by a randomized clinical trial 
in which post ESWL values of KIM-1 were raised as 
compared to pre ESWL values (p < 0.0001). Additio-
nally, after three days from the second session, this 
biomarker remained considerably higher (p = 0.027) 
and after seven days, it recovered to pre-ESWL values, 
suggesting that a seven-day gap was necessary between 
ESWL sessions in order to allow for full recovery of 

15kidney functions.  In our study a strong positive corre-
lation (r= 0.62, p<0.001) between pre and post ESWL 
values of KIM-1 indicated that urinary KIM-1 can be 
used to access renal injury after ESWL in place of serum 
creatinine which has a weak positive correlation (r = 
0.23, p<0.05) before and after ESWL. 

Conclusion

Hence, it is recommended that urinary KIM-1 may be 
used as promising noninvasive biomarker to assess 
kidney injury in post lithotripsy patients as it rise far 
before the level of serum creatinine which is used to 
diagnose kidney damage as of yet. KIM-1 might be 
used in future as a predictive marker for the detection 
of sub clinical renal damage at an early stage, before 
this damage become irreversible. Moreover, more studies 
with different variables like association of frequency 
of shock waves with renal damage and association of 
number of sessions of ESWL with renal damage could 
be done with the help of this marker. Urinary KIM-1 
can be used to reduce morbidity and mortality due to 
hospital acquired kidney injury and as the rise in urinary 
KIM-1 concentration open new avenue for the clinicians 
to opt new interventions and strategies to prevent comp-
lications of this procedure.
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Introduction

Wilms' tumor (WT) is the most common kind of 
kidney tumor in children. It appear as a single 

nodule, several unilateral lesions, or tumors in both 
kidneys. Renal tumors account for around 7-8% of all 
pediatric malignancies in children under 15 years old. 
Among these tumors, WT, also known as nephroblas-

1
toma, is the most common neoplasm.  WT is often 
distinguished by three histological components: blaste-
mal, epithelial, and stromal. Each tumor displays distinct 
histological appearances due to variable proportions 

2,3
and degrees of maturation.  Despite the ease of diag-
nosing classical triphasic WT, a missing component 

can lead to differentiating diagnoses in small biopsy 
samples. For epithelial elements, this can mean renal 
cell carcinoma, metanephric adenoma, or hyperplastic 
nephrogenic rest; for stromal elements, it can mean clear 
cell sarcoma of the kidney, mesoblastic nephroma, or 

3synovial sarcoma.  Some embryonal "small round blue 
cell cancers," such neuroblastoma, primitive neuroecto-
dermal tumor/Ewing sarcoma, lymphoma, and desmo-
plastic small round cell tumor, may be hard to tell apart 

4,5from pure blastemal-type Wilms tumor.  Anaplastic 
transformation of the three main constituents, particu-
larly the blastema, may take place, resulting in the identi-
fication of isolated or widespread anaplasia. Aggressive 
treatment is required for high-risk malignancies, notably 
Wilms tumor with diffuse anaplasia and Wilms tumor 
with blastemal predominance after receiving preopera-

6tive chemotherapy.  Precise classification and deter-
mination of the stage of WT are crucial for determining 
the appropriate therapy after surgery. The recognition 
and analysis of nephrogenic rests have a significant 

7impact on prognosis and the course of treatment.  Dis-
tinguishing between WT and nephrogenic rest based 
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Objective: The objective of this descriptive study was to investigate the age distribution, gender prevalence, 
clinical presentations, histological patterns, tumor staging, and outcomes of WT in a local pediatric 
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Material and Methods: The study conducted over 9 months at Children Hospital, Lahore. The study included 
120 patients with WT. Clinical data, age, gender, and staging information were collected. Biopsies were 
analyzed for histological patterns, and SPSS version 26 was used for statistical analysis.
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blastemal predominance, was most prevalent (52.5%). The majority of cases were diagnosed at Stage-I 
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Mono-
phasic

Biphasic Triphasic Other p-
value

15 31 63 11

<1 Year 0(0%) 3(9.7%) 4(6.3%) 1(9.1%)

0.784
1-5 Years 6(40%) 14(45.2%) 27(42.9%) 6(54.5%)

6-10 Years 8(53.3%) 9(29%) 20(31.7%) 3(27.3%)

11-15 Years 1(6.7%) 5(16.1%) 12(19%) 1(9.1%)

Male 7(46.7%) 19(61.3%) 38(60.3%) 6(54.5%)
0.773

Female 8(53.3%) 12(38.7%) 25(39.7%) 5(45.5%)

Table 2:  Association of Wilms Tumor with Age and Gender

purely on morphological characteristics might be diffi-
cult, highlighting the need of novel molecular genetic 
techniques. The presence of molecular genetic indicators 
such as P53 mutation and MYCN dysregulation shows 
potential for offering more predictive and therapeutic 

(8, 9)
knowledge in the future .

Developed nations have a survival rate (OS) of over 
90% for WT, but low-income countries experience 
much worse outcomes, with OS ranging from 11% to 

(10)
50% . Factors that contribute to the low survival rates 
in low-income countries include patients seeking medi-
cal attention at a late stage of their disease, inadequate 
nutrition, lack of knowledge about the disease, shortage 
of trained medical staff, and a limited number of health-
care facilities capable of treating pediatric cancers. 
Additionally, there is a high rate of patients disconti-

(11,12)
nuing their treatment . The lack of comprehensive 
data in Pakistan about the characteristics and behavior 
of this curable pediatric solid tumor led to the commence-
ment of this descriptive research, which aims to evaluate 
the demographic factors and outcomes related with 
Wilms tumor.

Material and Method

It was a descriptive study conducted in the Children 
hospital, Lahore. The study was completed in 9 months 
from April 2023 to December 2023. A total of 50 patients 
of Wilms' tumor of both genders were included in the 
study. Patients were examined and clinical data was 
recorded. All detail information regarding age, gender, 
staging, and outcome was collected from their files and 
recorded on proformas and then analyzed. Biopsies 
from fresh nephrectomy specimens and paraffin embe-
dded blocks were collected from Children hospital 
Lahore. Data was analyzed using SPSS version 26.

Results

The study included a total of 50 participants. The mean 
age of the study participants was 5.79±4.19 years, indi-
cating a relatively young age group in which Wilms tumor 
was observed (Table 1). The gender distribution revealed 
a slightly higher prevalence among male participants, 
constituting 58.3% of the total cohort, while females 
accounted for 41.7%. The diverse sources of specimens 
collected for analysis were detailed, with abdominal 
mass being the most prevalent (47.5%), followed by 
renal masses (23.3%), and various other specimen types 
including core biopsies and mass biopsies. The diag-
noses of Wilms tumor were categorized into mono-
phasic, biphasic, tri-phasic, and other subtypes. Most 

cases fell into the tri-phasic category 52.5%, followed 
by biphasic (25.8%), and mono-phasic (12.5%). The 
tumor staging information indicated that many cases 
were diagnosed at Stage-I (59.2%), followed by Stage-II 
(38.3%), and a smaller proportion at Stage-III (2.5%). 
This distribution of tumor stages provides insights into 
the extent of disease progression at the time of diagnosis. 
In table 2, the distribution of Wilms tumor cases across 
different age groups revealed no significant association 
with tumor subtype (p=0.784). The highest frequency 
of cases was observed in the 1-5 years age group for 
all subtypes, followed by the 6-10 years age group. In 
gender distribution, no significant association was 
found between Wilms tumor subtypes and gender (p= 
0.773). The prevalence of different tumor subtypes was 
balanced between males and females.
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Table 1:  Study Participants Characteristics 

n 50

Age 5.79±4.19

Gender

Male 70(58.3%)

Female 50(41.7%)

Specimen

Abdominal Mass 57(47.5%)

Core Biopsy 4(3.3%)

Renal Mass 28(23.3%)

Renal Tumor 3(2.5%)

L-Kidney 1(0.8%)

Diagnosis

Mono-Phasic Wilms Tumor 15(12.5%)

Biphasic Wilms Tumor 31(25.8%)

Tri-Phasic Wilms Tumor 63(52.5%)

Other 11(9.2%)

Stage

Stage-I 71(59.2%)

Stage-II 46(38.3%)

Stage-III 3(2.5%)



Discussion

Wilms tumor ranks as the third most prevalent pediatric 
malignancy at Children hospital, Lahore, following 
Acute Leukemias and Lymphomas. In contrast, on a 
global scale, it stands as the sixth most common child-

13
hood malignancy.  Wilms' tumor represents 7.6% of 
all malignant tumors in children, giving it a significant 
presence in the field of pediatric oncology. Notably, 
Wilms' tumor is more common in men, having a boys-
to-girls ratio of 4:1. The gender disparity emphasizes a 
clear inclination of boys towards this specific juvenile 

14kidney carcinoma.  Previous studies also show male 
15

predominance in Wilms' tumor.  In our study, the 
gender distribution revealed a slightly higher prevalence 
among male participants, constituting 58.3% of the 
total cohort, while females accounted for 41.7%. Accor-
ding to Leslie et al. (2017), Wilms tumor is the most 
prevalent kind of abdominal cancer in children, often 
occurring between the ages of 3 and 5 years. The average 
age of the individuals included in our inquiry was 5.79 
±4.19 years, which corresponds to the usual age range 

16at which Wilms tumor is often diagnosed.  According 
to Caldwell et al. (2017), the United States sees an esti-
mated 650 new cases of Wilms tumor each year. Signifi-
cantly, their research indicates a slightly elevated pro-
bability for females to get Wilms tumor in comparison 
to boys. The age and gender connections highlight the 
unique epidemiological characteristics of Wilms tumor, 
offering crucial insights for physicians and researchers 

17involved in the field of pediatric cancer.  There is a 
scarcity of published data in Pakistan concerning Wilms' 

18
tumor or nephroblastoma.

The median age of diagnosis for Wilms tumor remains 
steady at 3 years, as documented in many worldwide 

19,20research.  Most patients with Wilms tumor usually 
develop the condition between the ages of 2 and 5 years, 
which is a distinct age range for this kind of kidney 

21cancer in children.  Wilms tumor is the main kind of 
kidney cancer seen in children. However, in the age 
range of 15 to 19 years, renal cell carcinoma becomes 
the most common type of tumor. The 5-year relative 

22survival rate for this age group is 76%.  The prevalence 
of abdominal mass is the predominant manifestation, 
which aligns with the results reported in previous re-

23
search.  Our research found that abdominal mass 
accounted for the highest proportion of specimens 
(47.5%), followed by renal masses (23.3%). Other 
specimen categories, such as core biopsies and mass 
biopsies, were also included. This is consistent with 

the finding in the research conducted by Pushpa and 
Duraisamy (2019) that children diagnosed with Wilms' 

24
tumor often have a lump in the abdomen.  All tumors 
seen in our investigation were unilateral, and there were 
no cases of bilateral tumors. The research revealed 
that the left kidney was the predominant location for 
tumor development, which aligns with the results of a 

(25)
prior investigation .

The prognosis for children diagnosed with Wilms' 
tumor is heavily dependent on the presence of anaplasia. 
Of all the Wilms' tumors, 43.2% have a triphasic pattern, 
whereas 46% have a monophasic pattern. The prognosis 
in children with Wilms' tumor is mostly determined by 

24the histological features and stage of the tumor.  In 
our study, the diagnoses of Wilms tumor were catego-
rized into mono-phasic, biphasic, tri-phasic, and other 
subtypes. Many cases fell into the tri-phasic category 
52.5%, followed by biphasic (25.8%), and mono-phasic 
(12.5%). The tumor staging information indicated that 
most cases were diagnosed at Stage-I (59.2%), followed 
by Stage-II (38.3%), and a smaller proportion at Stage-
III (2.5%). This distribution of tumor stages provides 
insights into the extent of disease progression at the 
time of diagnosis. In Reddy et al. (2023) study, there 
were no case limited to stage V was diagnosed. Stage 1 
tumors were encountered most frequently in our study. 
In countries with limited resources like Pakistan, a signi-
ficant challenge in cancer care is the common problem 
of late-stage diagnosis, resulting in more advanced and 

26extensive illness.  This research emphasizes a clear 
difference in the timing of diagnosis, demonstrating 
the substantial influence of late diagnoses in areas with 
inadequate resources.

Conclusion

The findings reveal a predominance of the tri-phasic 
histological pattern with blastemal predominance, alig-
ning with global trends. Most patients were found to be 
limited to stage 1 and of intermediate risk. Wilms' tumor 
was found more common between the ages of 1 and 10 
years with male predominance. The study underscores 
the significance of early detection, as evidenced by a 
substantial proportion of Stage-I diagnoses and empha-
sizes the importance of understanding local characte-
ristics for accurate diagnosis and treatment planning. 
Molecular genetics can be recommended for future 
studies, which will be helpful in targeted therapy and 
diagnosis of other diseases associated with mutations.
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Introduction

Gestational Diabetes Mellitus (GDM) is defined 
as any degree of glucose intolerance that is first 

1recognized with the onset of pregnancy.  This diagnosis 
does not apply to pregnant women with previously 

2diagnosed diabetes or overt diabetes.  The prevalence 
of GDM is 1% to 28% with higher ratios in Asian women. 
A high frequency of GDM (11.8%) has been reported 

1,3in Pakistan.  A large number of fetal and maternal 

complications are caused by GDM. Some of the fetal 
complications are preterm birth, respiratory distress 
syndrome, excessive birth weight and hypoglycemia 
whereas the maternal complications are high blood 

4
pressure, pre-eclampsia and risk of diabetes in future.  
The underlying pathophysiology is failure of pancreas 
to up regulate insulin secretion relative to insulin resis-
tance created by changes in hyperglycemic hormones 
(like corticotrophin releasing hormone, growth hormone, 

6
placental lactogen and progesterone) during pregnancy.  
An efficient diagnosis and accurate monitoring of 
diabetic mothers are important to decrease the risk of 
diabetic complications. There is disagreement between 
obstetric, medical and endocrine groups about the effec-

6tive methods of diagnosis of GDM.  The oral glucose 
tolerance test (OGTT) is currently the recommended 
method and it is performed worldwide for diagnosis 
of GDM. But the adequate glucose load amount and 

7,8cut-off values of OGTT are still controversial.  HbA1c 
is also used to diagnose GDM but it has lower diagnostic 
performance in pregnant women due to anemia and 

Comparison of Retinol Binding Protein 4 (RBP 4) Levels in Pregnant Females with 
and without Gestational Diabetes Mellitus (GDM)
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Objective: To compare the levels of RBP4 in pregnant females with and without GDM.

Materials and Methods: It was a cross sectional study carried out in Pathology Department KEMU/Mayo 
Hospital and Lady Aitchison Hospital, Lahore after approval by Institutional Review Board. After informed 
consent, total 64 pregnant females at 24-28 weeks of gestation undergoing OGTT; 32 in group A with GDM 
and 32 in group B without GDM were enrolled.  Under aseptic conditions, 3ml blood was drawn for RBP-4 to 
be measured by ELISA.                             

Results: The means ± SD age of females was 25.5±4.3 and 24.4±4.4 years in group A and B respectively. The 
age, gestational age, parity, previous history of GDM was not significantly different in 2 groups. The median 
(IQR) values of RBP4 were 37.3 and 33.2ng/dl in group A and B respectively and were significantly different 
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9,10
biphasic changes in its values.  Many adipokines for 
example visfetin, chimerin,  adiponectin , leptin, tumor 
necrosis factor-alpha (TNF-alpha) and Retinol binding 
protein4 (RBP-4) have been involved in causing insulin 
resistance and their concentrations in plasma have 

11,12
been investigated for the diagnosis of GDM.  The 
cross talk between different adipokines and insulin targe-
ted tissues such as skeletal muscles and the liver plays 

13a significant role in pathophysiology of GDM.  RBP-4 
is mainly synthesized in hepatocytes and adipose tissues. 
It is responsible for causing insulin resistance by diffe-
rent pathways; it upregulates gluconeogenesis by indu-
cing the expression on liver’s gluconeogenic enzyme 
phosphoenol pyruvate carboxikinase (PEPCK) and it 
disrupts glucose transport in muscles and adipose tissues. 
RBP-4 decreases expressions of glucose transporter-

14
4(GLUT-4) in striated muscles and adipose tissues.  
In this background, this study is planned to compare 
the levels of RBP4 in pregnant females with and without 
GDM.      

Materials and Methods

It was a cross sectional study carried out in Pathology 
Department KEMU/Mayo Hospital and Lady Aitchison 
Hospital, Lahore after approval by Institutional Review 
Board. Total 64 pregnant females at 24-28 weeks of 
gestation undergoing OGTT were included; 32 in group 
A with GDM and 32 in group B without GDM using 
non-probability convenient sampling. The pregnant 
females with history of DM before pregnancy, renal 
dysfunction, hypertension, hepatic dysfunction were 
excluded. The relevant information of each patient was 
recorded in study proforma after informed consent.  
Under aseptic conditions, 2-3ml venous samples for 
fasting, one and two hours after 75g glucose were collec-
ted from each patient in yellow top vacutainer labeled 
with Patient’s name and ID for the analysis of glucose 
and RBP4.Serum was separated from samples after 
clotting through centrifugation at 3000rpm. After ensu-
ring the quality control, the glucose estimation was 
performed on Beckman Coulter- AU 680 chemistry 
auto analyzer by Hexokinase method. The patients were 
labeled as GDM and Non GDM on the basis of OGTT 
results. The remaining serum was stored in Eppendorf 
cups labeled with patient’s ID at -80°C for RBP-4 ana-
lysis. ELISA was performed on samples for RBP-4 
using kit by Bioassay Technology Laboratory on Dia-

trone 710 ELISA plate reader in 2 batches. The data 
analysis was performed by using SPSS-26). Quantitative 
variables with normal distribution were presented as 
mean±SD and skewed data as median (IQR). Qualitative 
variables were presented as frequency and percentage. 

Results
The mean ±SD fasting, 1 and 2 hour blood glucose levels 
after OGTT were 110±12, 186±45, 149± 35 and 82±7, 
124±26, 105±22 mg/dL in group A and group B respec-
tively. Independent sample t test was used to compare 
these levels between 2 groups that showed significant 
difference (p value< 0.01).  The median (IQR) RBP-4 
levels were 37.3 (11) and 33.2 (20) ng/dl in females with 
and without GDM respectively. Mann Whitney U test was 
applied to compare RBP-4 levels between two groups 
that showed significant difference (p value= 0.021). 

l Independent sample t-test used for age & gesta-
tional age. 

l Chi Square test used for parity, history of GDM, 
family history of DM.     

l p-Value of < 0.05 was taken as statistically significant.

Figure 1: Comparison of Blood glucose levels in 
Group A and Group B. 

Table 1:  Demographic and Clinical Characteristics of 
Study subjects:

Variables
Group A

(GDM) 
n=32

Group B

(Non GDM) 
n=32

p-
value

Age (mean±SD) (years) 25.5 + 4.3 24.4+ 4.4 0.303

Gestational Age (weeks) 26.3 + 1.8 25.9 + 1.6 0.421

Parity (PG: MG) 9(28%): 
23(72%)

11(34%): 
21(66%)

0.590

History of GDM 3(9%) 2(6%) 0.641

Family history of DM 19(59%) 9(28%) *0.012
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Figure-2: Comparison of Retinol Binding Protein-4  
between Group A and B.

Discussion

The worldwide prevalence of GDM varies from 1% 
1,3

to 28% and it is 11% in Pakistan.  Obesity, fatty diet, 
micronutrients deficiency, advanced maternal age, 
previous GDM history and history of diabetes in family 

5are some of the risk factors for GDM.  The timely diag-
nosis of GDM is important to reduce maternal and fetal 
complications The approach to screen GDM varies 

4
worldwide.  OGTT is used to screen GDM between 24 
and 28 gestational weeks in pregnant females. But it 
has its own limitations like a time-consuming test, needs 
fasting for at least 8 hours and may result in nausea, vomi-
ting, and headache especially in pregnant women and 

2,7
some participants are unable to complete the test.  
HbA1C is another diagnostic tool but it has some limita-

9,10
tions as it is affected by anemia in pregnancy.  The 
shortcomings of the existing screening and diagnostic 
tools raise the need of biomarker that is not affected 
by conditions mentioned above. Some new biomarkers 
have been studied for their role in the diagnosis of  GDM 
including adipokines like visfetin, interleukin-6, Leptin, 

2
adiponectin , RBP4, Chimerin.  RBP4 is one of the 
adipokine that was investigated for its role in GDM in 

2,14
our study.  In our study The RBP4 levels were studied in 
64 pregnant females; 32 with GDM (group A) and 32 
without GDM (group B) diagnosed on the basis of 
OGTT. The age was comparable between group A and 
B (p value = 0.303). The findings of our study are in 
agreement with the study by Chuyao jin. et al and Xiyu 

14,15Du et al.  But the results differ from the study of  
Maghbooli Z et al who showed the age was  significant  

16different between study groups (p value=0.001).  The 
frequency of multi parity was 72% for Group A and 66% 
for Group B and it was comparable to the study by 

16
Maghbooli Z et al.  The history of GDM was not signi-
ficantly different between Group A & B ( p value= 0.641). 

17
This is similar  to study done by Fatima S.et al.  The 
findings of our study are not comparable to study done 
by Xiyu Du at al who showed that previous history of 
GDM was significant in women with GDM as compared 

(14)to those without GDM . The family history of DM was 
significantly high in GDM as compared to non GDM 
(p = 0.01). The findings of our study are in agreement 

17
with the study  by Fatima S et al.  The Fasting blood 
glucose,  blood glucose 1 & 2 hours after 75g glucose  
was significantly different between group A and B (p 
value <0.01) in our study. The findings are similar to 

18
study by Mengkal Du et al. , Beverly J Tepper et al.

The median (IQR) RBP-4 levels were 37.3 and 33.2ng/dl 
in GDM and non GDM respectively (p value = 0.02). The 
results of our study are in accordance with the studies 
by Xiyu Du et al, Krzysztof C et al, Chiyao Jin et al, 
Maghbooli Z et al, Mengkai Du et al who showed that 
RBP4 levels were significantly different between GDM 

14,16,18
and Non GDM.  The results of our study are not in 
agreement with the studies of  Weerapan K. et al , Asli 
Yarsi G et al and Khovidhunkit et al that showed  no 
significant difference  of RBP4 levels between GDM 
and Non GDM  patients. The difference might be attri-
buted to characteristics of study populations. The study 
of Weerapan K. et al was performed on Thai women 
and the  difference of ethinicity might  be one the reason 

19,20
for this difference.

The Role of RBP4 in pathophysiology of GDM is a topic 
of research worldwide. The  relationship of obesity, 
insulin resistance and DM is due to link between adipo-
kines e.g RBP4 and insulin dependent tissues like liver 

13,14,19,20
and skeletal muscles.  The relationship of RBP4 
levels with GDM was studied in a meta-analyses and 
it was seen that RBP-4 levels were remarkably high in 
females with GDM than Non GDM. However, this 
difference of RBP4 levels beween GDM and non GDM 
were present particularly in Asian ethnicity. In addition 
to diagnosis of GDM, RBP4 levels were also found to 
have a predictive role in GDM. Huag Q-T et al.  found 
that females with GDM  had higher values of RBP4 in 

2,21
first trimester  than those without GDM.
The cut off used to predict GDM varies in different stu-
dies. According to a study by Yuan et al. the cut off value 
of 30.45 µg/mL for  RPB4 could diagnose GDM with 
a sensitivity of 63.6%, specificity of 75% and AUC 
0.72 (95% CI 0.64–0.79). Whereas the study by Magh-
booli Z et al  showed that RBP4 levels equal to 42 µg/ mL 
could forecast the risk of developing GDM with the 
sensitivity 0f 75.8%, specificity 65.3%,  and p value = 
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16,22
0.001.  The role of RBP4 in pathophysiology of GDM 
is also supported by study of Xia sun et al. They studied 
the effect of Sitagliptin an antagonist of the dipeptidyl 
peptidase-4 (DPP-4) (an adipokine oversecreted in 
insulin-resistant obese patients). on the parameters of 
insulin sensitivity in GDM patients. In addition to inc-
reasing insulin sensitivity, reducing fasting blood glucose 
and insulin levels it also caused marked reduction in 
RBP-4 levels after 16 weeks of treatment. RBP4 levels 
reduced from 59.4±16.7 to 42.1±20 (p value=0.023) in 
the group which was given sitagliptin as compared to 
the placebo group where it changed from 61.4±17.3 to 
57.6±21.8.23
The diagnostic test for GDM in which pregnant females 
need no fasting and do not require glucose load would 
not only reduce the nausea and vomiting experienced 
by pregnant women but also increase compliance of 
pregnant females for screening of GDM. Moreover, the 
COVID-19 pandemic has greatly impact the hospital 
and clinical practices in order to reduce patient undue 
stay in hospitals and clinics. To perform OGTT in the 
background of pandemic fear was very challenging. This 
further emphasizes the importance of a biomarker for 
GDM that could be practiced in a GP clinic instead of 
a hospital with minimal stay of female just to get her 
blood sample drawn. A single blood test would lessen 
the duration of appointment, help to increase the number 
of females to be screened and would help to perform 
test in a non-hospital setting. RBP4 can be a potential 
biomarker to fulfil the purpose.                                                                 

Conclusions 
RBP4 levels are significantly high in females with 
GDM as compared to those without GDM. The study had 
certain limitations that it was performed in a single 
centre on small scale, the females with GDM were not 
followed till delivery and postpartum to determine 
RBP-4 levels and fetal outcome.                                                                                                                    
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Introduction

Urology faces a major problem in managing staghorn 

renal calculi, enormous, complicated branching 
stones that occupy a big amount of the kidney's collec-
ting system. Due to its mechanical approach of fragmen-
ting stones for extraction or natural evacuation, pneu-
matic lithotripsy has become a prominent therapeutic 
option. In search of more efficient and effective treat-
ments, ultrasonic energy and pneumatic lithotripsy have 
been combined. This combination may reduce treatment 
duration and improve patient outcomes by improving 
stone fragmentation. The efficacy of ultrasonic and 
pneumatic lithotripsy in treating staghorn renal calculi 

Combined Ultrasonic-Pneumatic Lithotripsy Reduces Operation Time, Hospital Stay 
in Staghorn Calculi, without Affecting Clearance

1 2 3 4Farhan Khan,  Naveed Soomro,  Muhammad Adnan Sarwar,  Muhammad Mashkoor Aslam,  
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Abstract 

Objective: To compared ultrasonic and pneumatic lithotripsy for staghorn renal calculi, focusing on 
operation time, hospital stay, stone clearance rates, and patient-specific factors like age, gender, BMI, and 
disease characteristics.

Material and Methods: We retrospectively analyzed staghorn renal calculi patients treated at our institution 
from 15 March to 15 August 2023. Patients were separated into two groups: Group I (33 patients) received 
ultrasonic and pneumatic lithotripsy, and Group II (33 patients) received pneumatic alone. Operation time, 
hospital stay, and stone clearance were key outcomes. Secondary outcomes explored how patient 
demographics and illness variables affected primary outcomes. Statistical analysis used independent t-tests 
and chi-square tests, with a significance threshold of P<0.05.

Results: The study included 66 patients 33 in Group I and 33 in Group II. Compared to Group II, Group I had 
considerably shorter mean surgery times and hospital stays across all patient demographics and stone types 

(P<0.001 and P≤0.02, respectively). Stone clearance rates were similar between groups (P>0.05), indicating 
similar stone-free effectiveness. Despite differences in operation timeframes and hospital stays, patient-
specific factors did not affect stone clearance rates between groups.

Conclusion: Patients with staghorn renal calculi benefit from ultrasonic and pneumatic lithotripsy, which 
reduces operation duration and hospital stay without affecting stone clearing performance. These findings 
imply that the combination method may improve patient recovery and procedure efficiency. To optimize 
treatment outcomes, lithotripsy technique selection should also include patient and disease characteristics. 
Long-term results and cost-effectiveness of various lithotripsy methods need more study.
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has been studied. This comparison aims to determine 
which technique improves stone-free rates, treatment 
sessions, patient safety, and recovery. This evaluation 
is crucial for clinical practise, treatment optimization, 
and patient quality of life for this onerous condition.

Urology still struggles to treat staghorn renal calculi, 
huge, branching stones that fill the renal collecting sys-
tem. These calculi are notorious for their size, complexity, 
and ability to induce recurrent infections, chronic kid-

1
ney disease, and renal failure if left untreated.  Over time, 
open surgery has given way to less invasive methods, 
with pneumatic lithotripsy becoming popular since it 
physically fragments stones to make them easier to 

2remove.  Due to pneumatic lithotripsy's limitations, 
such as the necessity for several sessions and the risk 
of remaining fragments, there is growing interest in 
more effective treatment methods.

Combining ultrasonic energy with pneumatic lithotripsy 
is a major achievement in this field, combining the bene-
fits of both modalities. Ultrasonic lithotripsy uses high-
frequency sound waves to break down stones into tiny 
bits that can be removed or passed naturally, while pneu-
matic lithotripsy uses mechanical force to break down 

3
larger and harder stones.  Research into their compara-
tive efficacy has been spurred by the premise that com-
bining these two techniques could increase stone-free 
rates, shorten treatment sessions, and reduce compli-
cations.

Early comparative studies suggest that combined ultra-
sonic and pneumatic lithotripsy may improve treatment 

4
outcomes for staghorn renal calculi.  These studies 
emphasise the necessity of assessing these treatments' 
immediate success rates, patient safety, recovery dura-

5tion, and quality of life.  As such, continuing research 
and clinical studies are vital to finding the most effective 
and patient-friendly ways to manage this complex ail-
ment, with the objective of improving staghorn renal 
calculi patients' care. Technological breakthroughs and 
improved patient outcomes have changed the literature 
on lithotripsy-managed staghorn renal calculi. Its direct 
mechanical force in fragmenting big kidney stones has 
made pneumatic lithotripsy a standard treatment. It has 
been shown to be effective, however it may require 

6many treatment sessions and leave stone pieces.  Ultra-
sonic lithotripsy uses high-frequency sound waves to 
shatter stones, giving finer control and perhaps mini-

7mising leftover fragments.

Managing staghorn calculi with ultrasonic and pneu-

matic lithotripsy is recommended. The ultrasonic com-
ponent disintegrates stone efficiently, while the pneumatic 

8
component handles harder, bigger stone particles.  Early 
clinical trials and comparative research suggest that 
this combination technique may improve stone-free 
rates, complications, and treatment sessions compared 

9to pneumatic lithotripsy alone.

The literature also stresses the necessity of addressing 
patient-specific aspects such stone composition, anato-
my, and comorbidities when choosing a treatment app-
roach. Some stones work better with ultrasonic energy, 

10whereas others work better with pneumatic force.  
Optimal outcomes depend on the treating urologist's 
ability and experience, as well as postoperative care 

11
techniques to reduce problems and speed recovery.  
Finally, ultrasonic and pneumatic lithotripsy may imp-
rove staghorn renal calculi therapy, according to the 
research. It highlights a trend toward individualised 
treatment that combines technology and clinical know-
ledge to improve patient outcomes. Further research, 
particularly bigger randomised controlled trials and 
long-term follow-up studies, is needed to compare diffe-

12
rent therapy methods and inform clinical practise.

Material and Method 

The methodology section of this study was designed 
to rigorously evaluate the efficacy of two lithotripsy 
techniques in managing staghorn renal calculi, assessing 
various factors such as operation time, hospital stay, 
stone clearance rate, and the impact of patient demo-
graphics (age, gender, BMI) and disease characteristics 
(duration, type of renal stone) on treatment outcomes. 
This section outlines the patient selection criteria, treat-
ment modalities, outcome measures, and statistical 
analyses employed in the study. The study analyzed 
staghorn renal calculi patients aged 18+ treated at a hos-
pital between March and August 2023. Patients were 
divided into two groups: those treated with combined 
ultrasonic and pneumatic lithotripsy techniques and 
those treated with pneumatic lithotripsy alone. 

Group I (Combined Ultrasonic and Pneumatic Litho-
tripsy): This group underwent a lithotripsy procedure 
that integrated ultrasonic and pneumatic energies to 
fragment and remove staghorn calculi. Group II (Pneu-
matic Lithotripsy Alone): Patients in this group received 
lithotripsy using solely pneumatic energy for stone frag-
mentation. Primary outcomes included operation time, 
hospital stay, and stone clearance rate, while secondary 
outcomes examined patient demographics and disease 
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characteristics' impact on primary outcomes. Data from 
electronic medical records was analyzed to assess post-
treatment outcomes, including demographics, disease 
characteristics, and stone clearance through follow-
up imaging studies. The study used descriptive statistics 
to summarize continuous and categorical variables, with 
independent t-tests and chi-square tests for comparison. 
Statistical significance was determined at a p-value of 
less than 0.05. The study protocol was approved by the 
institutional review board (IRB) of [Institution Name], 
ensuring compliance with ethical standards and patient 
confidentiality. As a retrospective study, patient consent 
was waived by the IRB, but all patient data were anony-
mized before analysis.

Results 

The study compares two lithotripsy techniques for mana-
ging staghorn renal calculi, focusing on operation time, 
hospital stay, and stone clearance rates. Results show 
significant differences between the two groups, with 
combined ultrasonic and pneumatic lithotripsy reducing 
operation time and hospital stay. However, stone clea-
rance rates showed no significant difference. The study 
emphasizes the importance of considering individual 
patient and disease factors when selecting the most 

20
effective lithotripsy technique.

The data shows that patients with staghorn renal calculi 
had an average disease duration of 8.33 months before 
intervention, with a range of 1 to 23 months. The litho-
tripsy procedures took an average of 207.90 minutes, 
reflecting the complexity of managing the condition. 
The average hospital stay post-operation was 3.96 days, 
indicating the benefits of lithotripsy as a less invasive 
approach compared to traditional open surgery. The table 
1 presents the outcomes of a study evaluating the efficacy 
of combined ultrasonic and pneumatic lithotripsy versus 
pneumatic lithotripsy alone in managing staghorn renal 
calculi, segmented by age groups (15-49 and 50-70 
years). It shows significantly shorter mean operation 
times for both age groups in Group I (combined therapy) 
compared to Group II (pneumatic alone), with P-values 
<0.001 for both age ranges. Similarly, mean hospital 
stays were significantly shorter in Group I across both 
age categories, with P-values of 0.02 and 0.04, respec-
tively. However, the stone clearance rates between the 
groups did not significantly differ within the age groups, 
indicating similar efficacy in achieving a stone-free 
state (P-values of 0.81 and 0.08). Overall stone clearance 
rates showed no significant difference between the 

groups, with 87.9% in Group I and 81.8% in Group II 
achieving stone clearance (P=0.49). This indicates that 
while the combined lithotripsy technique significantly 
reduces operation time and hospital stay, it does not 
compromise the efficacy of stone clearance when 
compared to pneumatic lithotripsy alone.

Table 2 outlines the effects of gender and BMI on the 
outcomes of lithotripsy for staghorn renal calculi, com-
paring combined ultrasonic and pneumatic lithotripsy 
(Group I) with pneumatic lithotripsy alone (Group 
II). For both males and females, Group I experienced 
significantly shorter mean operation times (P<0.001 
for males, P=0.003 for females) and hospital stays (P< 
0.001 for males, P=0.01 for females) compared to 
Group II, indicating a clear advantage of the combined 
approach in reducing these parameters. However, stone 
clearance rates were not significantly different between 
groups for both genders, suggesting similar efficacy 
in achieving stone-free outcomes regardless of the litho-
tripsy technique used. Similarly, when categorized by 
BMI (normal weight versus overweight to obese), Group 
I showed significantly reduced operation times and 
hospital stays across both BMI categories (P<0.001), 
yet stone clearance rates showed no significant diffe-
rence, indicating comparable effectiveness in stone 
removal across BMI classifications. These findings 
highlight the benefits of combined lithotripsy in redu-

cing operation times and hospital stays without compro-
mising stone clearance efficiency, across different 
patient demographics.
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Table 1:  Impact of Age on Outcomes of Lithotripsy Tech-
niques for Staghorn Renal Calculi Management.

Category Group I Group II P-value

Effect of age on 
mean 
Operation 
Time

Age Group 
15-49 Years

187.26±
18.95

224.0±
19.2

<0.001

Age Group 
50-70 Years

193.6±
15.44

226.00±
18.42

<0.001

Effect of age on
mean Hospital
Stay

Age Group 
15-49 Years

3.40±0.98 4.46±1.30 0.02

Age Group 
50-70 Years

3.55±1.04 4.44±1.46 0.04

Effect of age on
Stone clearance
Rate

Age Group 
15-49 Years

12±0.853 11±0.633 0.81

Age Group 
50-70 Years

17±0.583 16±0.873 0.08

Stone 
Clearance

Yes
29 

(87.9%)
27 

(81.8%) 0.49

No 4 (12.1%) 6 (18.2%)



Table 2:  Gender and BMI: Their Influence on Lithotripsy Outcomes for Staghorn Renal Calculi

Category Group I Group II P-value

Effect of Gender on Mean
Operation Time

Male 186.26±12.783 222.63±11.843 <0.001

Female 201±3.393 228.42±9.892 0.003

Effect of Gender on Mean
Hospital Stay

Male 3.56±0.482 4.31±1.042 <0.001

Female 3.3±0.872 4.64±1.954 0.01

Effect of Gender on Stone
Clearance Rate

Male 21±0.042 16±0.742 0.48

Female 8±0.984 11±1.045 0.93

Effect of BMI on Mean 
Operation Time

Normal Weight (BMI: <24.9 kg/m2) 188.78±11.053 228.14±12.322 <0.001

Overweight to Obese (BMI: >25.0 kg/m2) 192.15±10.492 222.84±9.743 <0.001

Effect of BMI on Mean 
Hospital Stay

Normal Weight (BMI: <24.9 kg/m2) 3.52±0.743 4±0.492 <0.001

Overweight to Obese (BMI: >25.0 kg/m2) 3.15±0.742 4.78±0.843 <0.001

Effect of BMI on Stone 
Clearance Rate

Normal Weight (BMI: <24.9 kg/m2) 12±0.853 10±0.733 0.35

Overweight to Obese (BMI: >25.0 kg/m2) 17±0.643 2±1.322 1.0

Table-3 delves into the impact of disease duration 
and renal stone type on lithotripsy outcomes, 
comparing combined ultrasonic and pneumatic 
lithotripsy (Group I) with pneumatic lithotripsy alone 
(Group II). It demon-strates that irrespective of the 
disease's duration (<1 year or >1 year), Group I 
consistently showed significantly shorter mean 
operation times (P<0.001 for both durations) and 
hospital stays (P<0.001 for both durations) than Group II, 
highlighting the efficiency of the combined approach 
in accelerating recovery. Interestingly, the stone 
clearance rate was not significantly influenced by the 
duration of the disease, indicating that both litho-tripsy 
methods are comparably effective in removing stones 
regardless of how long the patient has had the disease. 
Additionally, when analyzing outcomes based on the 
type of renal stone (partial versus complete stag-horn 
stones), Group I again benefited from shorter 
operation times (P<0.001 for partial staghorn stones, 
P=0.006 for complete staghorn stones) and hospital 
stays (P=0.02 for both stone types) compared to Group 

II. These findings suggest that the advantages of com-
bined ultrasonic and pneumatic lithotripsy in reducing 
operation times and hospital stays extend across diffe-
rent disease durations and stone types, without compro-
mising the efficacy of stone clearance.

Discussion 

The management of staghorn renal calculi through 
lithotripsy is a complex process due to the variability 
in stone composition, patient demographics, and the 
physical characteristics of the stones. A study found 
that a combined ultrasonic and pneumatic lithotripsy 
approach was associated with significant improvements 
in operation time and hospital stay across various patient 
subgroups. The study also found that both male and 
female patients in Group I benefited from shorter opera-
tion times and hospital stays, regardless of age. However, 
the stone clearance rate did not show significant diffe-
rences between treatment groups when stratified by 
age or gender. BMI's role in influencing lithotripsy out-
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Table 3:  

Category Group I Group II P-value

Effect of Duration ofDisease on Mean
Operation Time

Duration of disease <1 years 190±21.854 227.14±15.522 <0.001

Duration of Disease > 1 years 194.8±9.593 213.6±7.583 <0.001

Effect of Duration ofDisease on Mean
Hospital Stay

Duration of disease <1 years 3.53±1.422 4.5±1.422 <0.001

Duration of Disease > 1 years 3.2±0.733 4.2±0.583 <0.001

the Effect of Duration ofDisease on
Stone Clearance Rate

Duration of disease <1 years 24±0.432 24±0.633 0.95

Duration of Disease > 1 years 5±0.482 3±0.873 0.13

Effect of Type ofRenal Stone on Mean
Operation Time

Partial Staghorn Stones 190.07±14.783 225.12±13.583 <0.001

Complete Staghorn Stones 193.14±9.722 225±11.422 0.006

Effect of Type ofRenal Stone on Mean
Hospital Stay

Partial Staghorn Stones 3.5±1.001 4.33±0.733 0.02

Complete Staghorn Stones 3.42±0.073 4.77±0.754 0.02



comes was also examined, revealing that both normal 
weight and overweight to obese patients experienced 
better outcomes in Group I. The study also found that 
the duration of the disease prior to treatment did not 
significantly impact the likelihood of achieving stone 
clearance. The type of renal stone (partial versus comp-
lete staghorn stones) also influenced treatment outcomes, 
emphasizing the need for a tailored approach based 
on the extent of stone formation within the kidney.
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Introduction

Mycobacterium tuberculosis is the causative agent 
of Tuberculosis (TB), which is an important 

cause of death. Almost 10 million people are affected 
by TB and each year 1.5 million people die from TB 

1
worldwide. . TB is more common in low-income count-

thries and it further increases poverty. Pakistan ranks 5  
2

among the countries with a high TB burden.  TB mainly 
targets the lungs, but other extra-pulmonary tissues and 
organs are also involved. Other sites are the lymph nodes, 
pleura, urogenital tract, and musculoskeletal system. 
In the musculoskeletal system, TB mainly affects the 
spine. Other than the spine, TB may affect any bone or 

3
joint.  TB causes structural damage and deformity 

leading to impairment of joints and bones. Treatment 
options are medical and surgical therapy. After surgical 
treatment, there are high chances of recurrence, which 

4can be prevented by long-term drug therapy.

There are different drug regimens available for the treat-
ment of TB. However these treatment regimens are 
becoming ineffective owing to the development of drug 

[5]
resistance . The drugs available for the cure of TB are 
costly, associated with many side effects, and less effica-
cious. There is an increasing need to explore medicinal 
plants as a cure for TB. Medications derived from various 
plants are used for different diseases in many countries. 
Plant-based medications are cost-effective and easily 
available. There is also less chance of resistance asso-
ciated with medicines obtained from plants. Thus, anti-
TB drugs derived from plants can be an alternative to 

6classic anti-TB drugs.  

Azadirachta indica commonly known as the Neem tree 
is found in India, Bangladesh, Pakistan, Nepal, Africa, 
and other tropics. Neem Leaves, bark, and seeds have 
shown important anti-inflammatory, anti-bacterial, 
anti-tubercular, anti-protozoal, anti-malarial, anti-arth-
ritic, insect repellent, anti-cancer and immune-modula-

Evaluation of the Anti-Tubercular Role of Nimbolide in Animal Model of Tuberculous 
Arthritis

1 2 3 4 5 6Maham Israr,  Sabeen Irshad,  Amer Hassan Siddiqui,  Mah-e-Noor,  Shagufta Nasreen,  Rida Ayesha

Abstract 

Objective: To evaluate the effect of Nimbolide on tuberculous arthritis in mice.

Material and Method: 24 BALB/c mice were divided by simple random sampling into three groups with 8 
animals in each group: normal control, diseased control, and treatment group. Tuberculous arthritis was 
induced by injecting 10mg of Mycobacterial tuberculosis H37Rv strain in 1 ml of normal saline into the tail 
vein of diseased control and treatment groups. Nimbolide was administered to the treatment group at the dose 
of 0.2 mg/kg for 4 weeks from the 5th to the 9th week. Mice were sacrificed under ether anesthesia after 9 weeks.

Results: Nimbolide increased body weight in mice affected by tuberculous arthritis (p < 0.001). Nimbolide 
improved the histopathological changes associated with tuberculous arthritis (p < 0.001).

Conclusion: Nimbolide has shown anti-tubercular arthritic activity in mice model of tuberculous arthritis. 
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7
tory effects.  Neem has been used for TB treatment 

8previously.  

Fig-1:
9 Picture showing different effects of neem 

Neem is enriched with limonoids. Nimbolide is the 
limonoid which is isolated from the leaves of neem. It 
possesses anti-oxidant, anti-cancer, and anti-inflamma-

10,11
tory effects.  It is also shown to have antimicrobial, 

12antimalarial, and anti-HIV activity.  Previously, Nim-
bolide has demonstrated anti-arthritic activity in rheuma-

[13]toid arthritis induced by freund’s adjuvant . This study 
is designed to look for the anti-tubercular activity of 
Nimbolide in tubercular arthritis. 

Material and Method

It is an experimental study, performed at the Pharma-
cology Department, Postgraduate Medical Institute 
(PGMI), Lahore after ethical approval from institutional 
review board vide letter no. 00-13-A-2023 dated 17-
05-2023. The 24 healthy BALB/c mice, 7-9 weeks of 
age, and weighing 9-12 grams were obtained from the 
PGMI, Lahore and confined in the animal house of 
PGMI. The animals were familiarized to 25±2°C tempe-
rature, 45-65% humidity, and kept in a light/dark cycle 
of 12h, under optimal conditions of hygiene. Animals 
had ad libitum access to rat chow and water. 24 BALB/c 
mice were divided by simple random sampling into 
three groups: normal control, diseased control, and 
treatment group. On day 1, 10mg of Mycobacterial 
tuberculosis H37Rv strain in 1 ml of normal saline was 
inoculated into the tail vein of diseased control and 

14treatment groups.  1 ml of saline was injected as a 
vehicle in the tail vein of the normal control group.  
Nimbolide was given to the treatment group at the dose 

15
of 0.2mg/kg  per oral dissolved in 1 ml of 0.1 % DMSO 

th th
(Dimethyl Sulfoxide) for 4 weeks from the 5  to the 9  
week. Mice from the normal and diseased control groups 

th
were given 1 ml of 0.1% DMSO per oral from the 5  till 

ththe 9  week for 4 weeks. Mice were sacrificed under 
[16]ether anesthesia after 9 weeks . Each mouse was weighed 

with a precision balance every week. After sacrificing 
mice, ankle joints were dislocated and preserved in 10% 
formalin. Then they were placed in a decalcifying solu-
tion for decalcification. Paraffin blocks were made. 
Then thin tissue slices were cut with the help of a micro-
tome and placed on a glass slide. Slides were stained 

3
with hematoxylin and eosin.  A histopathologist exa-
mined the slides in a blinded manner and looked for 
inflammation, granuloma formation, and destruction 
of cartilage. The slides were scored from 0 to 3, where a 
score of 0 was given when there were no pathological 
changes. Scores 1 to 3 were given to mild, moderate, 
and severe changes. To determine statistical significance 
One-way ANOVA was applied. Post-hoc Tukey’s test 
was applied to determine group mean differences. p-
value ≤ 0.05 was reflected as statistically significant.

Results

Tuberculosis is associated with weight loss. Mice in 
the diseased group exhibited a (p-value <0.001) statisti-
cally significant decrease in body weight in comparison 
to the control group after disease induction to the last 
day of the study. Mice from the treatment group exhibi-
ted a (p-value < 0.001) increase in body weight signifi-
cantly on days 45 and 60 as compared to the diseased 
group, as presented in figure no. 2. Tuberculosis is asso-
ciated with inflammation. There was a significant inc-
rease in inflammation in disease control (2.8±0.2) in 
comparison to normal control as presented in figure 
no. 7. Mice that were treated with Nimbolide showed a 
statistically significant reduction in inflammation (1.7 
± 0.4 vs 2.8±0.2) in comparison to mice in the diseased 
control group as presented in figure no. 3 and 9. It shows 
the anti-inflammatory potential of Nimbolide and advo-
cates that Nimbolide can be used as an anti-inflammatory 
agent. Granulomas are a hallmark of TB infection. There 
was a significant increase in granuloma formation in 
diseased control (2.7 ± 0.2) in comparison to normal 
control as presented in figure no. 8. Mice who were given 
treatment with Nimbolide showed a statistically signi-
ficant decrease in granuloma formation (1.1± 0.3 vs 2.7 
± 0.2) in comparison to mice in the diseased control 
group as presented in figure no 4. It shows the anti-tuber-
cular potential of Nimbolide and proposes that Nimbo-
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lide can be used as an anti-tubercular agent. Tubercular 
arthritis is associated with the destruction of articular 
cartilage. There was a significant destruction of cartilage 
in diseased control (2.2 ± 0.3) as compared to normal 
control. Mice who were given treatment with Nimbo-
lide showed a decrease in cartilage destruction which 
was statistically significant (1.2± 0.4 vs 2.2 ± 0.3) in 
comparison to mice in the diseased control group as 
presented in figure no 5. These findings show the anti-
arthritic potential of Nimbolide and suggests that Nimbo-
lide can be used as an anti-arthritic agent in tuberculous 
arthritis.

Fig-2: Representation of the mean ± SD of body 
weight graphically in all groups (n = 8). ### shows p-
value < 0.001 and shows a difference as compared to 
the control group significantly. *** shows p-value < 
0.001 shows a difference as compared to the diseased 
group significantly.

Fig-3: Representation of the mean±SD of inflammation 
graphically in all groups (n = 8). ### shows p-value < 
0.001 and shows a difference as compared to the control 

group significantly. *** shows p-value < 0.001 shows a 
difference as compared to the diseased group signifi-
cantly.

Fig-4: Representation of the mean±SD of granuloma 
formation graphically in all groups (n = 8). ### shows 
p-value <0.001 and shows a difference as compared to 
the control group significantly. *** shows p-value < 
0.001 shows a difference as compared to the diseased 
group significantly.

Fig-5: Representation of the mean±SD of destruction 
of cartilage graphically in all groups (n = 8). ### shows 
p-value < 0.001 and shows a difference as compared 
to the control group significantly. *** shows p-value 
< 0.001 shows a difference as compared to the diseased 
group significantly.
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Fig-6: Photomicrograph (ankle joint) displaying un-
remarkable inflammation (H & E; 4x) (Normal control)

Fig-7: Photomicrograph (ankle joint) displaying intense 
inflammation (H & E; 4x) (Diseased control)

Fig-8: Photomicrograph (ankle joint) displaying granu-
loma formation along with giant cell (H & E; 20x) 
(Diseased control)

Fig-9: Photomicrograph (ankle joint) displaying un-
remarkable inflammation (H & E; 4x) (Treatment group)

Discussion

Currently different drug regimens are used for the treat-
ment of tuberculosis. However, there is an increased 
incidence of therapeutic failure due to emergence of 

17
anti-tubercular drug resistance.  Different medicinal 
plants are reported to have anti-tubercular potential 
and can be used as an adjunct drug to standard treatment 
for TB. Azadirachta indica (Neem) has proven anti-
fungal, anti-bacterial, anti-viral, and anti-parasitic pro-

18perties.  In a previous study, neem bark extract cured 
TB in animals infected with Mycobacterium tuberculosis 

19H37Rv strain and it was non-toxic to the animals.  Nim-
bolide is obtained from neem leaves and it possesses 
anti-bacterial potential against many resistant micro-

20organisms.  In our present study mice with tuberculous 
arthritis showed a decrease in body weight while treat-
ment with Nimbolide improved the body weight of mice. 
It has been reported previously that prolonged inflamma-

21tion in TB leads to weight loss.  It signifies the anti-
inflammatory and anti-tubercular roles of Nimbolide 
which is in line with a previous study where Nimbolide 

11
exhibited anti-inflammatory potential.  Histopatho-
logical examination of mice having tuberculous arthritis 
showed inflammation, granuloma formation, and carti-
lage destruction. These findings are in agreement with 
a previous study where TB infection was linked to infla-

3mmatory changes and granuloma formation.  Treatment 
with Nimbolide decreased inflammation and granuloma 
formation and it also restored the articular cartilage in 
diseased mice. These findings are in accordance with 
previous studies, where Nimbolide improved arthritic 

22changes in arthritic rats.  These results propose the 
anti-tubercular and anti-arthritic roles of Nimbolide in 
tuberculous arthritis. 
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Conclusion

Nimbolide has shown anti-tuberculous arthritic activity 
in mice model of tuberculous arthritis. It improved body 
weight in tuberculous arthritic rats and improved the 
histopathological changes associated with tuberculous 
arthritis. Nimbolide has the potential to be used for the 
treatment tuberculous arthritis.
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Introduction

Tetanus is a disease that causes tonic muscular spasms 
as it advances, caused by Tetanospasmin, an exotoxin 

from the anaerobic Clostridium tetani bacteria. There 
are four clinical types of tetanus, generalized, localized, 
neonatal and cephalic. Cephalic tetanus is one of the 
rarest clinical form, it impacts the cranial nerves and 

1
accounts for 0.9-3% of cases overall.  Cephalic tetanus 
can be difficult to diagnose since it doesn't often manifest 
with the typical tetanus symptoms like muscle spasms 
and stiffness. The combination of trismus with paralysis 
of one or more cranial nerves is known as cephalic teta-

2nus and the facial nerve is mostly involved.  There is a 
lack of case reports of cephalic tetanus therefore, it is 
a clinical topic to further explore.

Case Presentation

A non-diabetic, normotensive, nonsmoker 55 years old 
male presented to the Emergency Department of Holy 
Family Hospital from a rural area of Pakistan with the 
history of deviation of angle of mouth to right side and 
drooling of saliva for last 5 days. He also developed 
difficulty in opening mouth leading to inability to eat 
and chew for last two days .He was being managed on 
lines of Bell’s palsy at the periphery. One day before 
presenting to tertiary care hospital, he developed stiff-
ness of neck muscles with difficulty in breathing and 
worsening jaw stiffness. He denied any spasm in other 
parts of body. There was no history of fits or loss of 
consciousness. Past history revealed that he had a fall 
while working in the fields about two weeks ago resul-
ting in small lacerations over his knee and face. He took 
analgesics and local dressing of the wound but did not 
receive tetanus toxoid booster dose. History for past 
vaccination status was also negative for any immuni-
zation.

On examination he was anxious and agitated, with the 
following vitals; heart rate 180/min with regular rhythm, 
blood pressure 120/70 mmHg, and respiratory rate 
16/min and oxygen saturation 92% at room air. Mouth 
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opening was barely one finger across, angle of mouth 
was deviated to the right side, there was failure to close 
left eye with loss of nasolabial fold on left side. Facial 
palsy of lower motor neuron type with House-Brack-
mann Grade V was observed. He had stiffness of neck 
muscles (Figure 1 a-c) and difficulty breathing. The rest 
of the systemic examination was unremarkable. A diffe-

rential diagnosis of cephalic tetanus was made on clinical 
grounds with conditions like brain stem stroke and other 
causes of Bell’s palsy that were excluded.

Investigations including baselines blood tests (table ) 1
and radiological imaging came out to be normal. Renal 
and liver function tests were also normal. CT scan brain 
was unremarkable. Nerve conduction study wasn't nece-

ssary because of the peripheral character of the facial 
paralysis, its short duration of evolution, and the absence 
of traumatic cause to give an idea of the possible interest 
of surgical exploration. 

Patient was initiated on the treatment for cephalic teta-
nus; injection tetanus toxoid and tetanus immunoglo-
bulin along with intravenous antibiotics metronidazole 
and ceftriaxone. Intravenous midazolam was also added. 
Consent was taken for tracheostomy, but the breathing 
difficulty and neck muscle stiffness improved with treat-
ment, so it was deferred. Patient was managed in Medical 
ICU for a week and showed marked improvement in 
the symptoms and discharged in stable condition.

Discussion

Tetanus is an infectious disease with a high risk of 
mortality. It is caused by the spores of Clostridium tetani, 

an anaerobic gram positive bacillus. The risk of disease 
is high in the general population due to the abundance 
of spores in the environment, particularly soil, ash, 
animal excreta and rusty tools. The disease burden has 
been fairly reduced from the world as a result of effective 
immunization strategies, however, it is an important 
public health concern in developing countries due to lack 

4
of vaccination.  Global incidence has decreased from 
an estimated 615,000 cases globally in 1990 to about 

5
74,000 in 2019.  In the year 2020, tetanus accounted 
for 0.52% deaths in Pakistan. The age adjusted death 
rate of 2.15 per 100,000 of population ranks Pakistan 

th 67  in the world.

Cephalic tetanus is a rare form of tetanus that manifests 
as trismus and cranial nerve involvement. Facial nerve 
is the most commonly affected cranial nerve. Cephalic 
tetanus accounts for 1 to 3% of the total number of repor-

7ted cases of tetanus and has a mortality of 15 to 30%.  
The mode of transmission is through spore contamina-

8tion of a craniofacial injury or secondary to otitis media.  
Cases of cephalic tetanus arising from dental origin have 

9been noted.  Rare incidences have been reported where 
any injury could not been identified making the diagno-

10, 11sis fairly challenging.  In our case, the portal of entry 
was through injury on the face as a result of fall in the 
field which was brought into knowledge through history. 
Tetanus is a clinical diagnosis which is supported by 
the epidemiological evidence of disease in the commu-
nity, therefore thorough history and examination with 
high grade suspicion should be relied on for initiating 
the treatment. There is no diagnostic investigation for 
tetanus, however, serum immunoglobulin levels prior 
to the administration of anti-tetanus immunoglobulin 
can be of some help, although the disease has been des-
cribed in the presence of antibody levels that are consi-

10
dered to be protective.  Tetanus can be misdiagnosed 
as a number of medical emergencies including electro-
lyte disturbances, seizures, meningitis and stroke, but 
these conditions usually lack the characteristic features 
of the disease. However, these may cause a delay in 
diagnosis that may lead to the progress of the disease 
to generalized form. In our case, the patient was being 
managed as a case of Bell’s palsy before he developed 
lock jaw and difficulty in breathing. The differentials 
were ruled out by a normal brain imaging and electrolyte 
studies and the presence of trismus and neck muscle 
stiffness suggesting otherwise. Nerve conduction study 
was not required due to a peripheral lesion of short 

2
course of disease with no surgical cause behind it.
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Test Name
Patient’s 

Value
Reference Value

Hemoglobin (Hb) 16.5g/dl 14-17 g/dl [3]

Total Leucocyte 
Count (TLC)

10100/µl 4500-11000/µl [3]

Platelet Count 135,000/µl 150,000-350,000/µl [3]

Serum Sodium 144mEq/l 135-146mEq/L [3]

Serum Potassium 4.3mEq/l 3.5-5.0mEq/L [3]

Serum Calcium 9.3mg/dl 9-10.5 mg/dl [3]

http://www.worldometers.info.Updated


Cases of cephalic tetanus have been reported with only 
facial nerve involvement of peripheral type. It may also 
precede the development of trismus like we observed 

2,12in our case.  Since cephalic tetanus is a clinical diag-
nosis, this presentation is a reason in diagnostic delay, 
which in our patient was observed to a limited extent 
owing to the timely referral of the patient to a tertiary 
care facility.

The clinical diagnosis is followed by immediate treat-
ment with tetanus toxoid, anti-tetanus immunoglobulin, 
antibiotics and symptomatic management using seda-
tives, oxygen supplementation and in severe cases, 
tracheostomy. In the case presented, tracheostomy, 
although planned, was deferred due to good clinical 
response of the patient to active and passive immuni-
zation and antibiotics.

Conclusions

Tetanus is a pure clinical diagnosis, and in cases of 
generalized tetanus, diagnosing the case may not be 
challenging for a physician working in Pakistan as it 
is common due to poor vaccination status. On the other 
hand, as the presentation of a case of localized or cephalic 
tetanus might vary, making it challenging to diagnose 
it early therefore reporting such cases hold great signi-
ficance to make physicians aware about it for the best 
interest and safety of the patient.
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