
Introduction

Chronic kidney disease (CKD) is a long-term kidney 
disease; therefore, it differs from acute kidney 

disease in that the reduction in kidney function must 
be present for more than 3 months. CKD is an internatio-
nally recognized public health problem affecting 5-10% 

1of the world's population.  Guidelines define CKD as 
kidney damage or a reduced glomerular filtration rate 

2 2(GFR) of less than 60mL/min/1.73m  for at least 3 months.  
Chronic inflammation is a common comorbid condition 
in CKD and especially in dialysis patients. A number of 
interventions have been shown to be safe and effective 

3
in well-designed clinical trials.  Although a number of 

markers have been established to measure systemic 
inflammation, additional markers are still required. 
Recently, the N/L neutrophil to lymphocyte count ratio 
has been investigated as a new measure of inflammation 
in various populations and has been shown to have prog-
nostic and predictive values, particularly in patients with 

4-5systemic inflammation.  In various cancer patients, 
the N/L ratio has been found to be a cost-effective bio-

4marker for risk stratification of recurrence and mortality.  
In cardiovascular studies, it has also been found to be a 
predictor of mortality in various patient groups, such 

5
as myocardial infarction and heart failure.  There are 
several studies on the N/L ratio and its relationship to 

6-7
other inflammatory markers in CKD patients.  One 
study showed that the correlation value was positive but 
very weak, i.e. r=0.264, p=0.002.8.  Another study also 
showed a slightly higher positive correlation value, 
but also very weak, i.e. r=0.333, p= 0.01.9 The rationale 
for this study is to assess the correlation between NLR 
and hs-CRP as an inflammatory marker in CKD patients. 
NLR is a good indicator of the inflammatory markers, 
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i.e. hs-CRP. However, the literature has shown that 
there is a very weak correlation between NLR and hs-
CRP. However, if there is a strong relationship, it will 
be a useful surrogate for hs-CRP to detect inflammation 
in CKD patients. Determination of NLR is a relatively 
inexpensive and time-efficient method of assessing 
inflammation. However, there is no local evidence in 
this regard. So we want to do this study so that we can 
achieve a local data and we can plan to screen CKD 
patients for inflammation to prevent the consequences 
of inflammation, especially to prevent cardiovascular 
events. Cardiovascular disease is a leading cause of 
morbidity, disability, and hospitalization, particularly 

24
among older adults.  Previous reports have emphasized 
that inflammation plays a key role in the development 

8-9
and progression of atherosclerosis.  Inflammatory cells 
actually contribute to the initiation and disruption of 
atherosclerotic lesions, which subsequently lead to acute 
coronary syndrome and other cardiovascular events due 

10,11
to instability or rupture of the atherosclerotic plaque.  
Carotid intima-media thickness, a well-established 
marker of subclinical atherosclerosis, is a risk factor 
for cardiovascular disease and can be used to predict 

12cardiovascular events.  To date, NLR provides infor-
mation on the inflammatory state including the effects 
of neutrophil elevation, secondary to acute inflammation, 
along with lymphocyte depletion, secondary to stress-
induced lymphocyte redistribution to lymphoid organs, 

15
as well as lymphocyte apoptosis.

Material and Methods  

A cross-sectional study was conducted in the Department 
of Medical Unit-4 Services Hospital, Lahore. Six months 
after the approval of Synopsis.  A sample size of 115 
patients is calculated with 5% type I error, 10% type II 
error and the expected value of the correlation coefficient 
is taken, i.e. r=0.333 between NLR and hs-CRP in CKD 

9patients.  Non-probably consecutive sampling.  Patients 
aged 16-70 years of any gender with CKD (by opera-
tional definition) with peripheral edema. Patients with 
active infection or inflammation (ESR>20 mm/H), athe-
rosclerotic vascular disease, hepatitis B and C  (scientific 
report) Impaired hepatic feature (AST>40IU, ALT>40IU), 
autoimmune diseases, contemporary malignancy or 
records of malignancy (medical report) Sufferers with 
diabetes mellitus (BSR>186mg/dl) Patients underwent 
hemodialysis (scientific document) a total of one hundred 
fifteen patients according to inclusion criteria were 
enrolled from medical OPD of  Services Hospital Lahore. 

Knowledgeable consent turned into received. Demo-
graphic statistics (inclusive of name, age, gender, dura-
tion of CKD) was recorded. Then blood samples were 
drawn with the aid of 5cc BD syringe under aseptic 
conditions. All samples have been stored in a vial con-
taining ringer’s lactate solution. Then all samples were 
dispatched to the laboratory of the health center for 
assessment of hs-CRP and NLR. Reviews have been 
assessed and ranges of hs-CRP and NLR was noted (as 
in line with operational definition), all the statistics were 
ollected on a in particular designed Performa. All the 
collected data was entered and analyzed into SPSS 
version 21. Quantitative variables like age, duration of 
CKD, BMI, hs-CRP and NLR were presented as SD.  
Qualitative variables like gender become offered as 
frequency and percent. Pearson’s correlation coefficient 
turned into calculated between hs-CRP and NLR. P value 
≤0.05 turned into taken as variable. Statistics changed 
into stratified for age, gender, duration of CKD and BMI 
to manipulate impact modifiers. Submit-stratification, 
Pearson’s correlation coefficient changed into calcula-
ted between hs-CRP and NLR for each stratum. P-value 
less than or equal to 0.05 was taken as vast.  

Results  

Suggested average age of patients was 45.70±13 (62 
years). Minimum and maximum age of patients changed 
into 20 and 70 years respectively.  Amongst sufferers 
67(58.3%) were male and 48(41.7%) were girl.  BMI 
of 32(27.8%) was ordinary, 42(36.5%) sufferers were 
previously obese and 41(35.7%) patients were currently 
obese. Imply period of CKD became 9.30±1.77. Imply 
cost for NLR become 2.12±0.35. Minimal and maxi-
mum NLR turned into 1.70 and 3.20 respectively (Table-
1).  Mean value for hs-CRP become 1.92 ±0.50. Mini-
mum and maximum hs-CRP became 1.30 and 3.20 
respectively (Table-2). Correlation coefficient shows 
considerable low positive correlation between NLR 
and hs. CRP level. i.e. r=0.399, p-value= 0.001 In all 
age companies besides patients inside the age organi-
zation 31-40 years had confirmed fantastic correlation 
among NLR and hs-CRP. Furthers details can be visible 
in. Among male and female patient’s widespread linear 
correlation become visible among NLR and hs-CRP 
stages. i.e. r(Male)= 0.367, p-value=0.002 & r= 0.433, 
p-value =0.002. Patients with regular BMI had positive 
slight correlation between NLR and hs-CRP, previously 
obese and currently obese patients had advantageous 
low correlation among NLR and hs-CRP sufferers. 
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Patients with CKD period 7-9 months for them corre-
lation between NLR and hsCRP became slight and for 
sufferers whose length of CKD turned into 10-12 months 
amongst them correlation among NLR and hs-CRP 
became moderate. i.e. r (7-9 Months)=0.366, p.value= 
0.003 & r (10-12 months) =0.450, p-vlaue=0.001. 
Correlation Coefficient (r)=0.399, p-value=0.0007: 
Correlation between NLR & hs-CRP stratified for age 
of patients.(Table-3).

Discussion  

NLR has been checked in both medical and surgical 
floor patients it's far a prognostic marker of morbidity 
and mortality for numerous situations. It was these days 
associated with all-cause mortality in hemodialysis 

23sufferers.  Reddan et al were the first to mention its 
7

feasible use as a biomarker in hemodialysis,  So the 
relationship between NLR and various other inflamma-
tory biomarkers in patients on hemodialysis was deter-

21
mined in a cross-sectional analysis.

NLR is a extensively utilized biomarker of systemic 
inflammation, which may be extracted easily from CBC 
has validated to be related to CKD and CKD sufferers 
has been shown to posses a low-grade inflammatory 
fame. A hundred and one NLR changed into discovered 
multiplied in patients now not simplest receiving hemo-

22
dialysis but also in predialysis term.

On this observe, correlation coefficient showed suscep-
tible fine correlation among hs-CRP and NLR. i.e. r= 
0.399, p-cost=0.000. Okyay GU in his study confirmed 
that the cost of correlation changed into despite the fact 
that tremendous, however very susceptible i.e. r=0.264, 
p=zero.002.8 any other examine by way of Ahbap E 
also showed a bit higher cost of positive correlation, 
but additionally very vulnerable i.e. r=0.333, p=0.01.9  
Although consequences of this have a look at is regular 
with the results of Okyay GU and Ahbap E however 
correlation coefficient in this look at become higher 
in comparison to each research. These days in 2017 
Jérôme Pineault in his study said that NLR was posi-
tively correlated with CRP. i.e. r = 0.45, P < .001.10 
Correlation coefficient reported by Jérôme Pineault a 
bit higher as compared to this study. Ahbap et al. reported 
that patients with higher CRP levels > three mg/d had 
higher NLR and PLR degrees compared to sufferers 
with lower CRP degrees *NLR (three.7±0.2 vs. 2.7 ±  0.2, 
p< .01) and PLR one hundred fifty.7±6.9 vs. 111.eight  
± 7.zero, p <0.001).9 Results of this study is up to some 
extent is in line with the findings of Ahbap et al.  

In a study by Turkmen et al., NLR >3.5 became observed 
associated with increased stage of TNF-α however 

7
now not with CRP and IL-6 in sufferers with ESRD.  
Findings of Turkmen et al. totally contradicts the effects 
of this take a look at as on this examine susceptible but 
high quality correlation was seen among hs-CRP and 
NLR. Stratification of age, gender, BMI and length of 
CKD changed into performed to manipulate these impact 
modifiers variables Stratification of a lot of these vari-
ables confirmed a close relationship among NLR and 
hs-CRP. Research have now not finished stratification 
for these variables. As outcomes of this have a look at 
have generated neighborhood significance for both of 
these variables and showed moderate fine correlation 
for every variable. It can be stated that both of those 
markers can be easily and successfully be used for detec-
tion of infection in CKD sufferers. Detection of increase 
in NLR is pretty cheap and time saving (quick) tech-
nique for assessment of inflammation. There are a few 
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Table 1:  Descriptive statistics for NLR  

N 115

Mean 2.12

SD 0.35

Min 1.70

Max 3.20

N  115

Mean  1.92

SD  0.50

Min  1.30

Max  3.20

Table 2:  Descriptive statistics for hs-CRP  

Table 3:  Correlation between NLR and hs-CRP stratified 
for age

NLR

20-30 
Years

31-40 
Years

41-50 
Years

>50 
Years

hs-CRP  r  0.524 0.261 0.499 0.527

p-value  0.021 0.179 0.011 0.000

Table 4:  Correlation between NLR and hs-CRP stratified 
for BMI .

NLR

Normal Overweight Obese

hs-CRP  
R  0.577 0.294 0.394

p-value  0.001 0.059 0.011



researches showed approximately N/L ratio and its com-
parison with other inflammatory markers in patients 
with CKD. Considering N/L ratio can tell us whole results 
of blood sample in CKD patients. Some inflammatory 
markers (CRP and fibrinogen), but not all, are measured 
in routine clinical practice to estimate the likelihood 
of the presence of atherosclerotic lesions. In this regard, 
increasing evidence has shown that white blood cell 
counts and subtypes are reliable markers of inflamma-

13
tion.  Specifically, NLR, a rapid and simple method 
for assessing inflammatory status calculated as the ratio 
of absolute neutrophil count to absolute lymphocyte 
count, has recently been investigated as a novel predic-

14
tor of cardiovascular risk.

To date, NLR provides information on the inflammatory 
25state  including the effects of neutrophil elevation, 

secondary to acute inflammation, along with lymphocyte 
depletion, secondary to stress induced lymphocyte 
redistribution to lymphoid organs, as well as lymphocyte 

15apoptosis.  In fact, lymphopenia has been shown to 
develop secondary to stress-related cortisol release in 

16patients with myocardial infarction.  In this regard, 
there was  a close relationship between altered NLR and 
worsening prognosis of cardiovascular, metabolic, and 
inflammatory diseases. The aim of this study was there-
fore to evaluate the relationship between NLR and caro-

17-20 
tid atherosclerotic plaques, assessed by carotid doppler.

Conclusion  

Consequences of this research by the look had shown 
superb correlation between NLR and hs-CRP. With each 
of those markers have the capacity to rule out the conti-
nuous subclinical problems as well as can do hazard 
stratification for patients with CKD.  

Conflict of Interest      None

Source of Funding     None

References  

1. Martínez-Castelao A, Górriz JL, Segura-De La Morena 
J, Cebollada J, Escalada J, Esmatjes E, et al. Consensus 
document for the detection and management of chronic 
kidney disease. Nefrologia 2014;34(2):243-62.  

2. Levin A, Stevens P, Bilous R, Coresh J, De Francisco 
A, De Jong P, et al. KDIGO clinical practice guideline 
for the evaluation and management of chronic kidney 
disease. Chapter 1: Definition and classification of CKD. 
Kidney inter, Suppl 2013;3:19-62.  

3. Akchurin OM, Kaskel F. Update on inflammation in 
chronic kidney disease. Blood purification 2015; 39 
(1-3):84-92.  

4. Lee Y-Y, Choi CH, Kim H-J, Kim T-J, Lee J-W, Lee J-H, 
et al. Pretreatment dialogue neutrophil: lymphocyte 
ratio as a prognostic factor in cervical carcinoma. Anti-
cancer research 2012;32(4):1555-61.  

5. Uthamalingam S, Patvardhan EA, Subramanian S, 
Ahmed W, Martin W, Daley M, et al. Utility of the neu-
trophil to lymphocyte ratio in predicting long-term 
outcomes in acute decompensated heart failure. The 
American journal of cardiology 2011;107(3):433-8.  

6. An X, Mao H-P, Wei X, Chen J-H, Yang X, Li Z-B, et 
al. Elevated neutrophil to lymphocyte ratio predicts 
overall and cardiovascular mortality in maintenance 
peritoneal dialysis patients. International urology and 
nephrology 2012;44(5):1521-8.  

7. Turkmen K, Guney I, Yerlikaya FH, Tonbul HZ. The 
relationship between neutrophiltolymphocyte ratio 
and inflammation in end-stage renal disease patients. 
Renal failure 2012;34 (2):155-9.  

8. Ross R. Atherosclerosis an inflammatory disease. New 
England journal of medicine 1999;340 (2):115-26.  

9. Libby P. What have we learned about the biology of 
atherosclerosis? The role of inflammation. The Ameri-
can journal of cardiology 2001;88(7):3-6.  

10. Tuttolomondo A, Pinto A, Corrao S, Di Raimondo D, 
Fernandez P, Di Sciacca R, et al. Immunoinflammatory 
and thrombotic/fibrinolytic variables associated with 
acute ischemic stroke diagnosis. Atherosclerosis 2009; 
203(2):503-8.  

11. Tuttolomondo A, Di Raimondo D, Pecoraro R, Serio A, 
D’Aguanno G, Pinto A, et al. Immuneinflammatory 
markers and arterial stiffness indexes in subjects with 
acute ischemic stroke. Atherosclerosis 2010;213(1):311-
8.  

12. O'leary DH, Polak JF, Kronmal RA, Manolio TA, Burke 
GL, Wolfson Jr SK. Carotid-artery intima and media 
thickness as a risk factor for myocardial infarction and 
stroke in older adults. New England Journal of Medicine 
1999;340(1):14-22.  

13. Horne BD, Anderson JL, John JM, Weaver A, Bair TL, 
Jensen KR, et al. Which white blood cell subtypes pre-
dict increased cardiovascular risk? Journal of the Ameri-
can College of Cardiology 2005;45(10):1638-43.  

14. Acet H, Ertaş F, Akıl MA, Oylumlu M, Polat N, Yıldız 
A, et al. New inflammatory predictors for non-valvular 
atrial fibrillation: echocardiographic epicardial fat thick-
ness and neutrophil to lymphocyte ratio. The internatio-
nal journal of cardiovascular imaging 2014;30(1):81-9.  

Esculapio - Volume 19, Issue 04 2023 - www.esculapio.pk - 417



15. Balta S, Celik T, Mikhailidis DP, Ozturk C, Demirkol S, 
Aparci M, et al. The relation between atherosclerosis 
and the neutrophil–lymphocyte ratio. Clinical and App-
lied Thrombosis/Hemostasis 2016;22(5):405-11.  

16. Thomson SP, Gibbons RJ, Smars PA, Suman VJ, Pierre 
RV, Santrach PJ, et al. Incremental value of the leukocyte 
differential and the rapid creatine kinase-MB isoenzyme 
for the early diagnosis of myocardial infarction. Annals 
of internal medicine 1995;122(5):335-41.  

17. Tamhane UU, Aneja S, Montgomery D, Rogers E-K, 
Eagle KA, Gurm HS. Association between admission 
neutrophil to lymphocyte ratio and outcomes in patients 
with acute coronary syndrome. The American journal 
of cardiology 2008;102(6):653-7.  

18. Sen N, Afsar B, Ozcan F, Buyukkaya E, Isleyen A, 
Akcay AB, et al. The neutrophil to lymphocyte ratio 
was associated with impaired myocardial perfusion 
and long term adverse outcome in patients with ST-
elevated myocardial infarction undergoing primary 
coronary intervention. Atherosclerosis 2013; 228(1): 
203-10.  

19. Shiny A, Bibin YS, Shanthirani CS, Regin BS, Anjana 
RM, Balasubramanyam M, et al. Association of neutro-
phil-lymphocyte ratio with glucose intolerance: an indi-
cator of systemic inflammation in patients with type 2 
diabetes. Diabetes technology & therapeutics 2014; 
16(8):524-30.  

20. Cataudella E, Giraffa CM, Di Marca S, Pulvirenti A, 
Alaimo S, Pisano M, et al. Neutrophiltolymphocyte 
ratio: An emerging marker predicting prognosis in 
elderly adults with communityacquired pneumonia. 
Journal of the American Geriatrics Society 2017; 65(8): 
1796-801.  

21. Thijssen S, Wystrychowski G, Usvyat L, Kotanko P, 
Levin NW. Determinants of serum albumin concentra-
tion analyzed in a large cohort of patients on maintenance 
hemodialysis. Journal of renal nutrition 2007;17(1): 
70-4.  

22. Çankaya E, Bilen Y, Keles M, Uyanik A, Bilen N, Aydınlı 
B, editors. Neutrophil-lymphocyte ratio is significantly 
decreased in preemptive renal transplant patients. 
Transplantation proceedings; 2015:  

23. Elsevil Liao M-T, Sung C-C, Hung K-C, Wu C-C, Lo L, 
Lu K-C. Insulin resistance in patients with chronic 
kidney disease. BioMed Research International 2012; 
2012.  

24. Folsom AR. Invited Commentary: Heterogeneity of 
Cardiovascular Diseases Among Populations — Recog-
nition and Seminal Explanations. American journal 
of epidemiology 2017;185(11):1000-1.   

25. Ammirati E, Moroni F, Norata GD, Magnoni M, Camici 
PG. Markers of inflammation associated with plaque 
progression and instability in patients with carotid 
atherosclerosis. Mediators of inflammation 2015; 2015. 

Authors Contribution  
MAB, HF: Conceptualization of  Project
HF,TM, KH: Data Collection
MQ: Drafting, Revision

: Writing of ManuscriptMAB, HF

Esculapio - Volume 19, Issue 04 2023 - www.esculapio.pk - 418


	Page 42
	Page 43
	Page 44
	Page 45
	Page 46

