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Abstract
Objectives:
1. To determine the frequency of hyperglycemia in hospitalized patients with community acquired
pneumonia
2. Tocompare mean hospital stay in patients with and without hyperglycemia admitted with CAP.
Methods: It was a descriptive, case series done at Department of Medicine, Services Hospital, Lahore, in
2016. With non-probability, consecutive sampling technique a sample size of 150 cases is calculated with
95% confidence level, 8% margin of error and talking expected percentage of hyperglycemia as 38.2% in
hospitalized patients with community acquired pneumonia.
Results: Out of total 150 cases of CAP there were 85 (56.67%) males with mean age of 47.61+14.66 years.
Hyperglycemia was seen in 46 (30.67%) patients with CAP. There was equal distribution of hyperglycemia
with respect to gender and age groups with p=0.56 and 0.24 respectively. Hyperglycemia was more in those
having temperature more than 1010F however this difference was not significant with p= 0.32. There was
significant difference seen in terms of length of hospital stay,4.07+1.51 days in hyperglycemic and 2.85+1.31
days in normoglycemics with p= 0.001. The length of hospital stay was near significant high in
males,4.31+1.56 days (p= 0.08), while non -significant in females with p= 0.30. There was no significant
difference in terms of age groups in cases with or without hyperglycemia with p=0.56 and 0.78. The length of
hospital stay was longer in those that had temperature more than 1010F,4.29+1.26 days with hyperglycemia
as compared to 2.88+1.34 days in normoglycemics with p=0.13.
Conclusion: Community acquired pneumonia is an important infectious health concern. It is associated with
high blood glucose and the length of hospital stay is found significantly high in cases of hyperglycemia.
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Introduction and middle income countries. In the last decade,
there have been several advances and new

Community acquired pneumonia (CAP) is a interventions resulting in a substantial reduction in
major cause of morbidity and mortality in low pneumonia incidence and its improved outcomes.'

Hyperglycemia has been established as an
independent predictor of morbidity and mortality in
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the context of CAP —hospitalized patients."

Appropriate initial management of pneumonia and
subsequently the outcomes depend on an accurate
assessment of disease severity. To support clinical
assessment, several severity-scoring indices like
CURB 65 (confusion, urea, respiratory rate, blood
pressure, and 65 years of age or older) or gSOFA
score (quick sequential organ failure assessment) on
presentation have been developed, which facilitate
the prompt identification of individuals with severe
disease and allowing rapid institution of intensive
care interventions.” However, many such tools may
actually underestimate disease severity in young
people'. Similarly, differences in population comor-
bidity burden and etiological spectrum of pneumonia
may reduce the prognostic performance of most
pneumonia severity assessment tool that were almost
exclusively developed and validated in well — resour-
ced setting."” There is an urgent need for the develop-
ment of validated severity assessment tools that can
support clinical management decisions in low socio-
economic countries like Pakistan. Glycemic status at
admission is readily available for all patients, and
might provide a potentially useful predictive factor
for outcomes and utilization of care.’

Objectives of the Study

1. To find frequency of hyperglycemia in hospita-
lized patients with community acquired pneu-
monia

2. To compare mean hospital stay in patients with
and without hyperglycemia admitted with CAP.

Methods

It was a descriptive, case series done at Department of
Medicine, Medical Unit III, Services Hospital,
Lahore, in 2016. With non-probability, consecutive
sampling technique a sample size of 150 cases was
calculated with 95% confidence level, 8% margin of
error and taking expected percentage of hyperglyce-
mia as 38.2% in hospitalized patients with commu-
nity acquired pneumonia.

Inclusion Criteria

*  Allpatients hospitalized with CAP aged between
17 and 80 years of both genders.

Exclusion Criteria

* Antibiotics initiated for respiratory symptoms
within 3 weeks prior to hospitalization.

*  Hospital discharge <30 days preceding present
hospital admission date (to rule out nosocomial
pneumonia)

» History of suspected aspiration, pulmonary
tuberculosis or pneumocystis carinii pneumonia
within 1 year prior to admission, use of immuno-
suppressive agents or steroids

* Acquired Immune Deficiency Syndrome or
human immunodeficiency virus infection

*  Tracheostomy

« Patients with interstitial lung disease, chronic
obstructive airway disease, chronic kidney
disease, congestive cardiac failure andpregnancy

Date Collection Procedure

A total of 150 patients with CAP fulfilling the inclu-
sion and exclusion criteria aged between 17 and 80
years were selected. Bio data was collected after
informed consent. Random blood sugar level (BSR)
at admission was measured using a glucometer.
Patients were labeled as normoglycemia (BSR
<140mg/dl) and hyperglycemia (BSR > 140mg/dl).
Temperature record was maintained. Axillary tempe-
rature was recorded 12 hourly. Length of stay was
calculated for all patients.

Data Analysis Procedure

Statistical analysis was done using Statistical Packa-
ge for Social Sciences (SPSS) version 16. Qualitative
data like gender and hyperglycemia were presented as
frequencies and percentages. Quantitative data i.e.
age, blood glucose level and length (duration) of
hospital stay were presented as means and standard
deviations. Independent sample t test was used to
compare the mean hospital stay in patients with or
without hyperglycemia. A p value of <0.05 was consi-
dered as significant. Data was stratified for age and
gender to deal with effect modifiers. Post stratifi-
cation independent sample t test was applied to see
the effect of effect modifiers on length of stay and p
value of <0.05 was considered as significant.

Results

In this study out of total 150 cases of CAP, 85
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(56.67%) were males and 65 (43.33%) females,
tablel. The mean age was 47.61+£14.66 years while
mean BSR, temperature and length of hospital stay
were 110.4+31.61 mg/dl, 100.81£1.58°F and 3.22+
1.48 days respectively, tables 2and 3. Eighty (53.33
%) cases were having age 50 years or less while 70
(46.67%) were more than 50 years, tables 4 and 5. Out
of 150 cases, 100 (66.67%) had temperature of 1010F
or less, table 6. Hyperglycemia (uncontrolled diabe-
tes) was seen in 46 (30.67%) cases of CAP, table 5.
There was equal distribution of hyperglycemia with
respect to gender and age groups with p= 0.56 and
0.24 respectively, table land 5. Hyperglycemia was
more in cases that had temperature more than 101°F
however this difference was not significant with p=
0.32, table 6. There was significant difference seen in
terms of length of hospital stay i.e.,4.07£1.51 days in
hyperglycemic and 2.85+1.31 days in normoglyce-
mics with p= 0.001, table 4. The length of hospital
stay was near significant high in males,4.31£1.56
days (p=0.08), while it was non-significant in females
with p=0.30, table 07. There was no significant diffe-
rence in terms of age groups in cases with or without
hyperglycemia (tablesl & 4) with p=0.56 and 0.78.
The length of hospital stay was longer in those that
had temperature more than 101°F, 4.29+1.26 days
with hyperglycemia as compared to 2.88+1.34 days
innormoglycemics with p=0.13, table 6.

Discussion

Table 1: Hyperglycemiawith Respect to Gender

HYPERGLYCEMIA
GENDER Total
Yes No
Male 26 (30.59%) 59 (69.41%) 85 (100%)
Female 20 (30.77%) 45 (69.23%) 65 (100%)
Total 46 (30.67%) 104 (69.33%) 150 (100%)

Chi square= 0.001, p=0.56

Table2: Study Variables (Age & BSR)

VARIABLES
Age BSR
Mean 47.61 110.4

95%Confidence Lower Bound 45.25 104.94
Interval for Mean  Upper Bound 49.98 115.14
Median 45.00 98.00
Std. Deviation 14.66 31.61
Minimum 18 69
Maximum 80 190
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Community-acquired pneumonia (CAP) is the infec-
tion of the lung parenchyma, which is acquired from
the organism present in the community. It is a
common infection and can be managed in out-
patients, in patient and ICUs depending upon the
severity of the illness. It is associated with consider-
able morbidity and mortality, particularly in elderly

Table 3: Study Variables (Duration of Hospital Stay &
Temperature)

VARIABLES
Duration of Temperature
hospital stay (days) (F)
Mean 3.22 100.81
95% Confidence 2.98 45.25 100.56
Interval for Mean 3 46 49.98 101.07
Median 2.00 101.00
Std. Deviation 1.48 1.58
Minimum 2 99
Maximum 8 104

Table4: Stratification for Length of Hospital Stay in
Patientswith or without Hyperglycemia with Respect to
Age Groups

Age groups Hyper-  Length of hospital stay
(years) glycemia n Mean £ SD p value
50 or less Yes 27 3.81£1.41 0.09
No 53 2.32+0.87
> 50 Yes 19 4.42+1.61 0.78
No 51 3.39+1.47

Normoglycemics with p=0.001

TableS: Hyperglycemiawith Respect to Age Groups

AGE GROUPS HYPERGLYCEMIA .
(years) Yes No
50 or less 27 (23.75%) 53 (66.25%) 80 (100%)
> 50 19 (27.14%) 51 (72.86%) 70 (100%)
Total 46 (30.67%) 104 (69.33%) 150 (100%)

Chi square= 0.76, p= 0.24

Table 6: Stratification for Length of Hospital Stay in
Patients with or without Hyperglycemia with Respect to
Temperature

Tempe- Hyper- Length of hospital stay
rature glycemia N Mean = SD p value
101 or less Yes 29 3.93+1.64 0.41
No 71 2.83+1.30
> 101 Yes 17 4.29+1.26 0.13
No 33 2.88+1.34

Chi square= 0.39, p= 0.32 for hyperglycemia with temp >101
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Table 7: Stratification for Length of Hospital Stay in
Patients with or without Hyperglycemia with Respect to
Gender

sl Hyper- Length of hospital stay p value
glycemia N Mean + SD
Male Yes 26 4.31£1.56 0.08
No 59 2.90+1.34
Female Yes 20 3.75+1.41 0.30
No 45 2.78+1.27

patients and those with significant comorbidities.
Various other factors affect the length of hospital stay
and pose a huge burden over the patients as well as the
health care system of the community. Hyperglycemia
was seen in 46 (30.67%) cases admitted with commu-
nity acquired pneumonia. Similar pattern was seen in
other studies that also had higher number ranging
from 30t0 40%."’

Why the cases in our study had relatively lower
number of hyperglycemia as compared to other
studies? It may be because this study was conducted
in medical wards as compared to other studies which
were conducted in pulmonology departments where
serious cases are admitted and have a higher chance
of getting hyperglycemia. This also reflects the
disease process that greater the stress of the disease
and higher are the chances of counter regulatory
hormones to be released and leading to increased
level of glucose.

Hyperglycemia was slightly higher in females where
it was seen in in 20 (30.77%) cases as compared to
males having 26 (30.59%) cases in their respective
groups with p value of 0.56. However this difference
was not statistically significant. Similar pattern was
observed by Sarkar M and Trifiro G et al.”’The higher
level of glucose in females can be due to hormonal
differences as compared to males and secondly the
impact of infections in females lead to more anxiety
and again increasing the counter regulatory hor-
mones.

Hyperglycemia in age group of 50 year or more was
seen in 19 (27.14%) of cases as compared to 27
(23.75%) with age less than this with an insignificant
p value of 0.24. This was in contrast to few studies
done in the past by Laheij RJ et al and Almirall J et al
that found this more in the younger age groups.""
The reason for this higher number in older age group

can be explained by the fact that in such cases they get
more severe infection and that can be a cause of
hyperglycemia as was seen in present study as a
marker of severe infection. On the other hand contra-
dicting results can be the involvement of the other
mechanisms as well. As in old age the reflex mecha-
nisms are slowed down and on the other hand the
chances of serious infection due to immune compro-
mised state of old age can also lead to adrenal crises
which can also end up with relatively lower levels of
serum sugars.

In cases with temperature more than 101 F, the hyper-
glycemia was seen in 17 (34%) of cases in contrast to
29 (29%) with temperature less than this with p=0.32.
Similar was seen by Wunderink RG et al and
Johansson N et al.”*This again strengthens the belief
that higher the temperature and higher is the stressful
condition and more are the chances for glucose to be
raised.

Mean hospital stay in males with hyperglycemia was
4.31+1.56 days as compared to normoglycemics
having 2.90+1.34 days with p= 0.08 while the diffe-
rence of this glycemic levels infemales was not signi-
ficant with p=0.30. Similar was seen by Marrie TJ et
al Aujesky D et al."" They also did not find any
significant association with this. The reason of male
patients to have prolonged hospital stay can be
explained by the presence of co morbid factors like
smoking which is not only a risk factor to predispose
to infection but also lead to delayed recovery.

A non-significant statistical difference was seen
regarding mean length of hospital stay in patients with
or without hyperglycemia in both the age groups;
however this difference was more seen in cases that
had age 50 years or less having stay of 3.81+1.41 days
as compared to normoglycemics having stay of 2.32+
0.87 days with p value of 0.56. Moreover, the overall
stay was higher in cases with age groups more than 50
years. Similar trends were seen in a study done by
Suter-Widmer I et al' who also had longer hospital
stay in their study with significant p value of 0.001 but
the cute off value for age in their study was 60 years.
However, studies conducted by Kaysar M et al and
Labarere J et al did not reveal any significant asso-
ciation but still the cases with higher age groups had a
longer hospital stay just like our study.”"* Why the
cases with higher age had a longer stay because of the
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multiple factors like at older age the immunity is
suppressed due to reasons like malignancies, malab-
sorption or other co morbid conditions which add up
to the primary diagnosis of CAP and lead to a further
stay. Moreover the patients with old age can also be
socially deprived and factors like good care at
hospital can also prolong their stay. In contrast to this
the younger ones with good immunity and mental
strength to cope up with infection lead to shorter
hospital stay.

There was significant difference seen in terms of
length of hospital stay where it was 4.07£1.51 days in
hyperglycemic and 2.85+1.31 days in normogly-
cemics with p= 0.001. Similar was seen by a study
done by Godar DA et al who found mean hospital stay
of 4.2 days as compared to 3.9 with normal glucose
level which was found statistically significant with p
value of 0.04.” Studies done by McAlister FA et al
and Latham R et al who also had it more in patients
with hyperglycemia though this difference was not
statistically signifcatn.””*' Why the length of stay was
longer with hyperglycemia? It can be due to severity
of the disease, which was not measured by any score
in this study. The association of multiple factors like
high glucose, high temperature and longer hospital
stay all reflect a severer form of disease process.
Moreover the effects of hyperglycemia like weakness
and polyuria also lead to extra set of symptoms to the
previously suffering patients with symptoms of pneu-
monia and lead to further delay in discharge.

There were many strengths of this study. Considering
the burden posed by CAP patients in medical wards,
no study was carried out. Moreover we evaluated the
factor of BSR which is recently worked up to look for
its impact and this study also assessed the wide range
ofage group.

However there were few limitations of this study as
well. The cases were not assessed for the severity of
pneumonia over any score hence it was difficult to
assess which group had the more severe cases.
Furthermore the co-morbid conditions like diabetes
mellitus, hypertensionand malignancies were not
assessed.

Further studies with larger number of patients, better
description of pneumonia severity and with co-
morbid conditions can explore the impact of hyper-

glycemia in length of hospital stay.
Conclusion

Community acquired pneumonia is an important
infectious health concern. It is associated with high
blood glucose and the length of hospital stay is found
significantly high in cases of hyperglycemia.
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