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Abstract 

Objective:  To document association of hyper-

glycemia with mortality in septicemic patients. 

Methods:  After approval from departmental review 

committee, this retrospective comparative study was 

conducted from the chart review of 197 medical files 

of patients with primary diagnosis of bacterial sepsis 

admitted in a medical unit of department of Internal 

Medicine, King Edward Medical University Lahore 

from October 2012 to Septfember 2013. Sepsis was 

defined as by international sepsis definitions confe-

rence criteria 2001. “Diabetics” were evident from his-

tory; the term non-diabetic was used for the rest. 

Highest blood sugar value recorded during admission 

with Optium Xceed glucometer was used for analysis. 

Mean blood sugar of discharged and deceased patients 
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were compared (t-test), mortality of diabetic and non-

diabetic patients was compared by frequency of hyper-

glycemia (≥ 200 mg/dl) by chi-square test. SSPS vers-

ion 20 was used. A p-value < 0.05 was considered sig-

nificant. 

Results:  Mean age of patients was 59.8 years, 92 

(46.7%) males, and 105 (53.3%) were females. Mean 

blood sugar was high in known diabetics (314 ± 129 

mg/dl), and non-diabetics (210 ± 109 mg/dl). Higher 

mean blood sugar was significantly associated with 

mortality in females (p = 0.032); trend towards signifi-

cance was found in non-diabetic females (p = 0.065). 

Association of mortality in relation to hyperglycemia 

(Blood sugar ≥ 200 mg/dl), was found significant in 

whole study group (p = 0.038); sub-analysis revealed 

prominent association in non-diabetics (p = 0.027), 

and females (p = 0.04). 

Conclusion:  Despite certain limitations of this study, 

hyperglycemia (blood sugar >200 mg/dl) may be a bad 

prognostic marker in septicemic non-diabetic female 

population; they need special attention for earlier and 

aggressive treatment. 

Keywords:  Mean blood glucose, sepsis, hypergly-

cemia, diabetics, non-diabetics. 

 

 

Introduction 

Stress hyperglycemia is frequent in critically ill 

patients and seems to be a marker of disease severity. 

Both admission glucose as well as mean glucose level 

during the hospital stay is strongly associated with pat-

ient outcomes. In-hospital hyperglycemia has been 

associated with significant increase in mortality in 

most of diseases.1 Different bodies in care of diabetic 

patients have issued guidelines on management of in-
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patient hyperglycemia in critical care2 as well as non-

critical care settings.3 It is established that adequate 

management of hyperglycemia improves the outcome 

in terms of mortality and length of hospital stay in 

acute coronary syndrome4 and stroke.5 Epidemiolo-

gical data are appearing from Pakistan in cardiac and 

stroke patients,6,7 yet data in sepsis is lacking. 

 International literature on association of diabetes 

and outcome in sepsis also shows conflicting eviden-

ces. In some studies, presence of diabetes shows har-

mful effect on septicemia outcome,8-10 while some 

show no effect.11,12 Evidence also dichotomizes effect 

of hyperglycemia on diabetics and non-diabetics, depi-

cting an unfavorable effect of hyperglycemia in non-

diabetics.13 As there is no data from Pakistan on asso-

ciation of diabetes and sepsis, we planned this study to 

find out association of hyperglycemia in diabetic and 

non-diabetic septicemic patients in our population. 

 

 

Patients and Methods 

After approval from departmental review committee, 

this retrospective comparative study was conducted 

from the chart review for the patients admitted in a 

medical unit of department of Internal Medicine, King 

Edward Medical University Lahore from October 

2012 to September 2013. A total of 197 medical files 

of patients with primary diagnosis of bacterial sepsis 

(identified by careful history and examination finding 

recorded in chart) were identified and enrolled in the 

study. Sepsis was defined as per international sepsis 

definitions conference criteria 2001, as presence of 

obvious source of infection plus presence of at least 

two of four clinical criteria (temperature > 101°F or 

< 97°F, heart rate > 90 beats/min, respiratory rate 

> 20/min, altered conscious level not attributable to 

neurological or metabolic cause, White cell count > 12 

× 109 or < 4 × 109/cmm).14 Those with unidentifiable 

source of sepsis or alternative cause of any four clini-

cal indicators of sepsis were excluded from analysis. 

“Diabetics” were evident from history or drugs they 

were taking. Others, who were not known to be dia-

betic, were taken as “non-diabetic” for the purpose of 

analysis. To measure the blood glucose level, “Optium 

Xceed” glucometer was used to check blood glucose 

levels in ward and values were counter – checked with 

lab (weekly as per ward routine). Highest blood sugar 

level recorded on any day during admission was kept 

for analysis. Mean blood sugar level of expired versus 

discharged patients was compared in diabetics and 

non-diabetics using independent t-test. Mortality out-

come was compared with hyperglycemia (Blood sugar 

≥ 200 mg/dl) using Chi-square test. Sub-analyses per 

gender were also done on same lines. SPSS software 

version 20 was used for statistical analyses. A p-value 

< 0.05 was considered significant. 

 

 

Results 

A total of 197 cases of septicemia were identified from 

review of charts. Among these, 92 (46.7%) were male, 

and 105 (53.3%) were females. Mean age of our 

patients was 59.8years. Mean blood sugar was signifi-

cantly higher in known diabetics as well as in non-

diabetics (Table 1). 

 Comparison of mean blood sugar showed that 

higher blood sugar level during admission (≥ 200 

mg/dl) was statistically significantly associated with 

mortality in females overall (p = 0.032), and a trend 

towards significance was found in non-diabetic fem-

ales (p = 0.065) but it was insignificant in diabetic 

females (p = 0.57); it was also insignificant in males 

whether diabetic or non-diabetic (Table 2). 

 When association of mortality was determined in 

relation to hyperglycemia (Blood sugar ≥ 200 mg/dl), 

it was found statistically significant in whole study 

group; sub-analysis here also revealed more prominent 

association in non-diabetic subgroup and females. 

(Table 3). 

 

 

Discussion 

Acute stress induced hyperglycemia is associated with 

increased production of inflammatory cytokines in 

septic patients that leads to worse outcomes.15 Our 

study also shows statistically significant association of 

mortality in septicemic patients having blood sugar 

level ≥ 200 mg/dl. Another study already reported in 

international literature regarding association of hyper-

glycemia with mortality in septicemic patients show 

more deleterious association of hyperglycemia in non-

diabetic critically ill patients than diabetic cohort.13 

Results of our study are in accordance with available 

literature that shows that hyperglycemia is more dan-

gerous in non-diabetics female population. Interes-

tingly, the same association with non-diabetics was 

also reported in a Japanese cohort of acute myocardial 

infarction patients.16 A recently published meta-analy-

sis also concluded that patients with new-onset hyper-
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Table 1:  Baseline characteristics of study population. 
 

 
Age 

Mean ± SD) 

Highest Blood 

Sugar mg/dl 

(Mean ± SD) 

Blood Sugar 

≥ 200 mg/dl 

Blood Sugar 

≥ 350 mg/dl 
Expired 

All patients (n = 197) 59.8 ± 19.3 251 ± 127 118 (60%) 40 (20.3%) 105 (53%) 

Males (n = 92) 61.6 ± 20.4 251 ± 132 56 (60.9%) 19 (20.7%) 56 (60.9%) 

Females (n = 105) 58.2 ± 18.4 250 ± 124 62 (59%) 21 (20%) 49 (46.7%) 

Known Diabetic (n = 77) 61.7 ± 13.4 314 ± 129 60 (77.9%) 29 (37.7%) 43 (55.8%) 

Not known diabetic (n = 120) 58.6 ± 22.3 210 ± 109 58 (48.3%) 11 (9.2%) 62 (51.7%) 

 

 
Table 2:  Comparison of mean blood sugar levels (mg/dl) in discharged versus expired patients (t-test). 
 

 All Patients Males Females 

 
All 

N = 197 

Known 

Diabetic 

N = 77 

Not 

Known 

Diabetic 

N = 120 

All 

N = 92 

Known 

Diabetic 

N = 28 

Not 

Known 

Diabetic 

N = 64 

All 

N = 105 

Known 

Diabetic 

N = 49 

Not 

Known 

Diabetic 

N = 56 

Discharged 

238.9 ± 

132.6 

(n = 92) 

307.3 ± 

122.9 

(n = 34) 

198.8 ± 

121.9 

(n = 58) 

258.1 ± 

149.2 

(n = 36) 

326.5 ± 

136.7 

(n = 12) 

223.9 ± 

145.9 

(n = 24) 

226.6 ± 

120.5 

(n = 56) 

296.8 ± 

116.8 

(n = 22) 

181.1 ± 

100.4 

(n = 34) 

Expired 

261.6 ± 

122.9 

(n = 105) 

319.4 ± 

134.7 

(n = 43) 

221.5 ± 

96.3 

(n = 62) 

246.9 ± 

121.4 

(n = 56) 

321.6 ± 

133.9 

(n = 16) 

217.0 ± 

103.4 

(n = 40) 

278.4 ± 

123.8 

(n = 49) 

318.1 ± 

137.8 

(n = 27) 

229.7 ± 

83.8 

(n = 22) 

p-value 0.215 0.68 0.26 0.69 0.92 0.82 0.032 0.57 0.065 

 

 
Table 3:  Association of death with hyperglycemia (> 200 mg/dl) (Chi-Square test). 
 

 All Patients Males Females 

 
All 

N = 197 

Known 

Diabetic 

N = 77 

Not 

Known 

Diabetic 

N = 120 

All 

N = 92 

Known 

Diabetic 

N = 28 

Not 

Known 

Diabetic 

N = 64 

All 

N = 105 

Known 

Diabetic 

N = 49 

Not 

Known 

Diabetic 

N = 56 

BSL 

< 200mg/dl 

35/79 

(44%) 

9/17 

(53%) 

26/62 

(42%) 

20/36 

(56%) 

3/5 

(60%) 

17/31 

(55%) 

15/43 

(35%) 

6/12 

(50%) 

9/31 

(29%) 

BSL > 200 

mg/dl 

70/118 

(59%) 

34/60 

(57%) 

36/58 

(62%) 

36/56 

(64%) 

13/23 

(56%) 

23/33 

(70%) 

34/62 

(55%) 

21/37 

(57%) 

13/25 

(52%) 

p-value 0.038 0.78 0.027 0.40 0.88 0.22 0.040 0.68 0.08 
 

Numbers in rows show (expired/total) patients in respective category. Chi square test is applied. 

 
 

glycemia had 2.7 times higher odds of in-hospital mor-

tality as compared to known diabetics having similar 

blood sugar levels.17 The reason of less pronounced 

adverse effect of hyperglycemia in diabetics is not 

very clear, though it is proposed that diabetics have 

lesser immune mediated organ dysfunction and lung 
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injury that prevents deleterious outcomes in diabetics 

as compared to non-diabetics.18 

 We additionally report that in our Pakistani popu-

lation, association of hyperglycemia with in-hospital 

mortality is statistically significant in non-diabetic 

female population while it is insignificant in male pop-

ulation. This discovery underpins resource allocation 

in our resource restricted health setup. It signifies close 

monitoring of non-diabetic hyperglycemic females in 

septicemia whose outcome may possibly be improved 

by adequate glycemic control. The reason why hyper-

glycemia is a bad prognostic marker in non-diabetic 

females but not in males is yet to be evaluated. Hor-

monal influences can be a plausible explanation in 

gender differences, but as mean age of our study popu-

lation is around 60 years, and females in this age group 

are post-menopausal, so most probably this explanat-

ion is not justifiable and needs further exploration. 

 There are certain limitations of our study. A gross 

limitation of this study is that non-diabetics were labe-

led only on the basis of history. It is quite possible that 

they are actually undiagnosed diabetic and that can be 

clarified with HbA1c on admission or follow up OGTT 

after termination of acute illness. As it has not been a 

routine activity in ward, so we relied only on available 

record, but we realize that further studies should incur-

porate improvement in methodology. However, we 

want to highlight that in hospitals like ours where 

HbA1c is not routinely done due to issues of cost or 

availability, and doctors rely on history or available 

medical record to determine the diabetic status and 

modify or prioritize treatment accordingly, the mes-

sage should be clear that female septicemic patients 

who are not known diabetic by history but they are 

hyperglycemic during admission may be at high risk 

of mortality and they should be given due attention to 

appropriate treatment. Another limitation of our study 

was that severity of septicemia was not graded as per 

serum lactate levels or according to a valid scoring 

system like APACHIE scoring system. We suggest 

that larger prospective studies should be done and 

septicemic patients may be categorized according to 

severity of illness to see association of hyperglycemia 

with outcome in different subgroups of septicemic 

patients. We further suggest that benefit of glucose 

lowering must be evaluated especially in non-diabetic 

females suffering from septicemia. 

 

 

Conclusion 

In our population, hyperglycemia (blood sugar ≥ 200 

mg/dl) may be a bad prognostic marker in septicemic 

non-diabetic female population; they need special ate-

ntion for earlier and aggressive treatment. 
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