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Chapter 8
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Abstract
Diabetes patients have an increased risk of developing sepsis. Several inflammatory and 
coagulant pathways that are activated during sepsis are also up-regulated in diabetic 
patients. We tested our a priori hypothesis that the presence of diabetes adversely affects 
the outcome of sepsis. 830 severe sepsis patients who were admitted to the intensive 
care unit and who received standard critical care treatment were enrolled. Patients 
were stratified into diabetic and non-diabetic patients. Mortality was assessed after 28 
and 90 days, causative micro-organisms were evaluated, and markers of coagulation, 
fibrinolysis and inflammation were measured at several time points. Diabetes was 
present in 22.7% of all sepsis patients. Throughout the study, plasma glucose levels were 
higher in diabetic patients. Mortality was equal in diabetic and non-diabetic patients 
(31.4% vs. 30.5% after 28 days). Markers of coagulation, fibrinolysis and inflammation 
were generally equal in diabetic and non-diabetic patients, although on admission 
diabetic patients had slightly higher levels of anticoagulation markers. Interestingly, 
non-diabetic patients with admission hyperglycemia (> 11.1 mmol/l) had a higher 
mortality compared to those without admission hyperglycemia (43.0% vs. 27.2%). 
We conclude that although diabetes is a risk factor for sepsis, once established, the 
outcome of severe sepsis does not appear to be significantly influenced by the presence 
of diabetes. In non-diabetic patients, however, admission hyperglycemia is associated 
with an increased mortality.
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Introduction
Diabetes patients have an increased risk of developing and dying from an infectious 
disease, especially serious bacterial infections.1 Compared to non-diabetic subjects, the 
relative risk of developing sepsis has been estimated at 2.5 to 6.1,2 Despite the declining 
overall mortality rate among sepsis patients, the incidence and absolute number of 
sepsis-related deaths have increased over the past decades.3 Therefore, sepsis remains 
an important clinical problem, in particular for patients with diabetes.

Sepsis is associated with concurrent activation of several inflammatory and coagulant 
pathways, each of which has been implicated in the pathogenesis of organ failure 
and mortality.4,5 Evidence indicates that diabetes may influence the host response to 
infection. In diabetes and during experimental hyperglycemia, polymorphonuclear 
cell functions such as chemotaxis, phagocytosis and respiratory burst are hampered,6-8 
whereas concentrations of cytokines are altered in diabetic patients under both basal 
and inflammatory conditions.9-12 In addition, diabetic patients have higher circulating 
concentrations of coagulation factors, combined with a decreased fibrinolytic activity.13 
We recently showed that short term hyperglycemia activates the coagulation system 
in healthy subjects, whereas short term hyperinsulinemia inhibits fibrinolysis.14 Two 
other investigations documented that artificial hyperinsulinemia enhances the release 
of the acute phase cytokine interleukin (IL)-6 in healthy subjects intravenously injected 
with endotoxin.15,16

To the best of our knowledge it currently is unknown whether and how diabetes 
influences the course of sepsis. We here tested our a priori hypothesis that the presence 
of diabetes adversely affects the outcome of sepsis making use of a large patient group 
hospitalized with a diagnosis of severe sepsis.

Methods 

Patients
This study includes patients from a randomized, double blind, placebo-controlled trial 
evaluating the efficacy of drotrecogin alfa (activated) in patients with severe sepsis, as 
described in detail.17 We analyzed data from 830 patients who were enrolled in the 
control group of this study. Patients were eligible for the trial if they had a known 
or suspected site of infection based on clinical assessment, had >3 signs of systemic 
inflammation, and >1 sepsis-associated acute organ dysfunction occurring within 
24 hours of enrollment. Preexisting diabetes (i.e. prior to enrollment in the trial) was 
identified in the medical history of each patient. 
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Evaluation of Patients
Patients were followed for 28 days or until death. Base-line characteristics including 
demographic information and information on preexisting conditions, organ function, 
markers of disease severity, infection, and hematologic and other laboratory tests 
were assessed within 24 hours before the infusion was begun. Serial blood samples 
were drawn preinfusion and on study days 1 through 7, 14 and 28 after start of 
study drug infusion. Prothrombin time (PT), activated partial thromboplastin time 
(APTT), D-dimer, protein C, protein S, and antithrombin levels were obtained at each 
time point. Platelet counts were determined from samples obtained at preinfusion, 
and on days 4, 6, 14 and 28. Serum for IL-6 was determined preinfusion, and daily 
from days 1 through 7. In the last 195 consecutive patients enrolled in the study, 
prothrombin fragment F1+2 (F1+2), thrombin antithrombin (TAT) complexes, 
plasminogen activator inhibitor-1 (PAI-1) and soluble thrombomodulin (TM) were 
measured on citrated plasma samples collected pre-infusion and on days 1, 2, 4, and 5. 
Measurements of tumor necrosis factor-α (TNF-α) were also performed post-hoc from 
the citrated plasma samples of the last 195 consecutive patients. The following assays 
were performed on either STA or STA Compact coagulation analyzers (Diagnostica 
Stago Inc., Asnieres, France) using Diagnostica Stago test kits. APTT (STA-APTT), 
PT (STA-Neoplastine CI plus), protein C activity (Staclot Protein C), and protein S 
activity (Staclot Protein S) were all measured with coagulation-based activity assays. 
D-dimer levels were measured immuno-turbidimetrically with the STA Liatest D-DI 
latex immunoassay. Antithrombin (Stachrom ATIII) and PAI-1 (Stachrom PAI) 
levels were quantitated with chromogenic activity assays. Soluble TM (Asserachrom 
Thrombomodulin, Diagnostica Stago), F1+2 (Behring Diagnostics, Westwood, MA), 
TAT (Behring Diagnostics), and IL-6 (Quantikine Human IL-6 HS kit, R&D Systems, 
Minneapolis, MN) antigen levels were measured by enzyme immunoassays. Platelet 
counts were performed using flow-cytometric methodology. Antigenic levels of TNF-α 
were measured simultaneously with validated multiplexed technique18 (FlowMetrix, 
Dynamic System Solutions, Herndon, VA). The assay detection limits were 21 pg/ml 
for TNF-α and 2 pg/ml for IL-6.

Statistical analysis
Differences between groups at baseline were assessed using Pearson’s chi-squared test 
for categorical variables. Continuous variables were analyzed using the Wilcoxon’s 
rank-sum test, and longitudinal data were also analyzed using the last-observation-
carried-forward (LOCF) method in order to assess the impact of missing values. 
Instances in which the analysis of raw data and the LOCF approach produced different 
results are noted in the Results Section. P values stated in figures and text are derived 
from the Wilcoxon’s rank-sum test. Pearson’s chi-squared methodology was also used 
to test for differences in 28-day, 90-day mortality rates across study groups. Fits of 
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28-day mortality versus baseline glucose levels in diabetic and non-diabetic patients 
were constructed using smoothing splines.19 All statistical analyses were performed 
using SAS Version 8.2 (SAS Institute Inc., Cary, NC) and significance tests were 
performed at a two-sided alpha level of 0.05.

Results

Baseline characteristics
Table 1 shows the baseline characteristics of all 830 patients with severe sepsis. The 
medical history of 188 patients listed pre-existing diabetes (22.7% of all patients). As 
expected, diabetic patients had higher plasma glucose levels on admission: 13.3 ± 0.5 
vs. 8.4 ± 0.2 mmol/l (P < 0.0001). Diabetic patients were almost 5 years older compared 
to patients without diabetes: 64.4 ± 0.9 vs. 59.5 ± 0.7 years (P = 0.0042). Also, average 
APACHE (Acute Physiology And Chronic Health Evaluation) II scores were higher in 
diabetic patients (26.8 ± 0.6 vs. 24.3 ± 0.3; P = 0.0001). Significant differences between 
groups were also found in baseline SOFA (Sequential Organ Failure Assessment) 
hematology (lower in diabetic patients) and SOFA renal scores (higher in diabetic 
patients). The study groups did not differ with regard to male/female ratios, baseline 
SOFA cardiovascular, hepatic and respiration scores and the number of organ failures 
on admission (all P > 0.5).

Table 1. Baseline characteristics
Variable Diabetes

(N = 188)
Non-Diabetes

(N = 642)
Total

(N = 830)
P-value

Age at admission (yr) 64.4 ± 0.9 59.5 ± 0.7 60.6 ± 0.6 0.0042
Male sex (%) 56.9 58.3 58.0 0.7433
Baseline plasma glucose (mmol/l) 13.3 ± 0.5 8.4 ± 0.2 9.5 ± 0.2 <0.0001

(N = 178) (N = 608) (N = 786)
Pre-infusion APACHE II score 26.8 ± 0.6 24.3 ± 0.3 24.9 ± 0.3 0.0001
Baseline SOFA cardiovascular score 2.70 ± 0.11 2.68 ± 0.06 2.68 ± 0.05 0.7115
Baseline SOFA hematology score 0.57 ± 0.07 0.69 ± 0.04 0.67 ± 0.03 0.0475
Baseline SOFA hepatic score 0.54 ± 0.06 0.60 ± 0.04 0.58 ± 0.03 0.6066

(N = 171) (N = 583) (N = 754)
Baseline SOFA renal score 1.31 ± 0.08 1.04 ± 0.05 1.10 ± 0.04 0.0005

(N = 187) (N = 640) (N = 827)
Baseline SOFA respiration score 2.68 ± 0.07 2.70 ± 0.04 2.70 ± 0.04 0.5941

(N = 183) (N = 633) (N = 816)
Number of baseline organ failures 2.35 ± 0.08 2.41 ± 0.04 2.40 ± 0.04 0.6002
Characteristics of patients on admission to the ICU. Values are means ± SEM.
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Plasma glucose
Throughout the 28-day study period, plasma glucose levels remained significantly 
higher in diabetic patients compared to non-diabetic patients (Figure 1; P < 0.0001 
at all time points). Plasma glucose levels in diabetic patients decreased during the 
study period, with the lowest average value at study day 14 (10.7 ± 0.5 mmol/l). In non-
diabetic patients, plasma glucose levels fell from 8.4 ± 0.2 mmol/l at baseline to 7.5 ± 
0.2 mmol/l at study day 28.

Mortality
In contrast to our hypothesis, mortality did not differ between diabetic patients and 
non-diabetic patients, neither at 28, nor at 90 days after admission (Table 2). On day 
28, 31.4% of diabetic patients and 30.5% of non-diabetic patients had died (P = 0.82). 
After 90 days, mortality was 39.1% in the diabetes group and 39.0% in the non-diabetes 
group (P = 0.98).
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Figure 1. Plasma glucose concentrations. Severe sepsis 
patients were admitted to the ICU and plasma glucose 
concentrations were measured up to 28 days after 
admission. Numbers of observations for each cohort 
are given below the x-axis. Open circles (○) represent 
diabetic patients; closed squares (■) represent non-
diabetic patients. * P < 0.05.

Causative micro-organism
Having established that the presence or absence of preexisting diabetes did not 
influence overall mortality, we investigated whether there was a difference in mortality 
due to certain subgroups of pathogens. No differences were found between groups with 
respect to the prevalence of documented gram-positive, gram-negative, non-bacterial, 
fungal or mixed infections; in addition, mortality stratified to causing organism did 
not differ between groups (data not shown).

Table 2. Mortality
Outcome Diabetes Non-Diabetes Total P-value

no./total no. (%)
Mortality at Day 28 59/188 (31.4%) 196/642 (30.5%) 255/830 (30.7%) 0.8235
Mortality at Day 90 70/179 (39.1%) 238/610 (39.0%) 308/789 (39.0%) 0.9827
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Figure 2. Coagulation and fibrinolysis parameters. PT 
(A), APTT (B), TAT complexes (C), F1+2 prothrombin 
fragment (D), D-dimer (E), PAI-1 (F), and platelet 
counts (G) were measured in severe sepsis patients. 
Numbers of observations for each cohort are given 
below the x-axis. Open circles (○) represent diabetic 
patients; closed squares (■) represent non-diabetic 
patients. * P < 0.05.
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Coagulation and fibrinolysis
To evaluate the influence of pre-existing 
diabetes on the procoagulant response to 
sepsis, we measured several markers of 
coagulation and fibrinolysis (Figure 2). In 
general, the plasma levels of all parameters 
measured did not differ or differed only 
modestly between patients with and 
without diabetes. On admission PT and 
APTT of diabetic and non-diabetic sepsis 
patients were equally increased; during 
hospitalization PT and APTT decreased 
in a similar way in both cohorts (P > 0.05 
at all time points). The plasma levels of 
TAT complexes and the F1+2 prothrombin 
fragment measured in a subgroup of patients 
up to 5 days after admission, showed a 
relatively large variation on admission, 
in particular in diabetic patients; overall 
the levels of these coagulation markers 
were similar in patients with and without 
diabetes, except for lower levels of F1+2 in 
the diabetes cohort at day 2 (P = 0.046). 
D-dimer levels were similarly increased in 
both study groups throughout the study, 
except that levels in diabetic patients were 
lower at day 6 (5.48 ± 0.55 vs. 6.15 ± 0.27 
μg/ml; P = 0.044) and day 14 (3.66 ± 0.29 
vs. 5.30 ± 0.28 μg/ml; P = 0.014). However, 
when using LOCF analysis, there was no 
difference between study groups at any 
time point. The circulating levels of the 
fibrinolysis inhibitor PAI-1 were similar 
in both patient groups, showing a similar 
gradual decline during the first 5 days after 
admission in diabetic and non diabetic 
patients. Platelet counts were slightly 
higher in diabetic patients on admission 
((230 ± 10) vs. (195 ± 5) x 109/l; P = 0.0015), 
and somewhat lower at day 14 ((366 ± 21) 
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Figure. 3. Anticoagulant mediators. Protein C (A), 
protein S (B) and antithrombin (C) were measured in 
severe sepsis patients. Numbers of observations for 
each cohort are given below the x-axis. Open circles 
(○) represent diabetic patients; closed squares (■) 
represent non-diabetic patients. * P < 0.05.
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vs. (417 ± 12) x 109/l; P = 0.01). LOCF analysis did not detect statistical difference at 
day 14, though. At other time points, however, there were no differences in platelet 
counts.
The plasma concentrations of anticoagulant proteins were below normal on admission 
in both diabetic and non-diabetic patients (Figure 3); however the diabetes cohort 
had higher levels of protein C (55.7 ± 2.2 vs. 51.0 ± 1.1%; P = 0.05), protein S (45.8 
± 2.0 vs. 40.5 ± 1.0%; P = 0.024) and antithrombin (65.5 ± 1.7 vs. 59.1 ± 1.0%; P = 
0.0005), compared to the non-diabetes cohort. These differences remained significant 
until day 4 for protein S levels, and until day 1 (until day 2 using LOCF analysis) for 
antithrombin. For the remainder of the study, levels of all three anticoagulant proteins 
were not different between diabetic and non-diabetic patients (all P > 0.05). Soluble 
TM concentrations, measured in a subgroup of patients up to 5 days after admission, 
varied in both patient groups (P > 0.05 for the difference between diabetic and non 
diabetic patients at all time points; data not shown).

Cytokines
The plasma concentrations of IL-6 and TNF-α were equally elevated in diabetic and 
non-diabetic patients upon admission (Figure 4). The levels of both cytokines declined 
thereafter and no differences between groups were found.

Influence of admission plasma glucose on mortality, coagulation and 
inflammation
Having established that pre-existing diabetes does not influence mortality in sepsis 
patients, we analyzed the influence of admission hyperglycemia on mortality in all 
patients without known pre-existing diabetes (Table 3). Interestingly, patients who had 
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Figure 4. Inflammation markers. Pro-inflammatory cytokines IL-6 (A) and TNF-α (B) were measured in severe sepsis 
patients. Numbers of observations for each cohort are given below the x-axis. Open circles (○) represent diabetic 
patients; closed squares (■) represent non-diabetic patients. * P < 0.05.
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a plasma glucose concentration above 11.1 mmol/l on admission, had a higher mortality 
rate after 28 days (43.0%) compared to those patients with glucose concentrations ≤ 
11.1 mmol/l (27.2%; P = 0.0021), and also compared to patients with known diabetes 
(31.4%; P = 0.0548). Also after 90 days mortality was higher in the hyperglycemic 
patients (35.6 vs. 53.4%; P = 0.0015). Subsequently, we checked for a correlation 
between admission glucose and 28-day mortality (Figure 5). Indeed, high admission 
glucose was associated with increased mortality in the non-diabetic patients, but not 
in the diabetic patients. In non-diabetic patients, this difference in mortality was not 
accompanied by variations in coagulation or inflammation markers on admission, as 
these were similar between patients with and without hyperglycemia (Table 3). The 
only exceptions were a lower protein S ((39.5 ± 1.1) vs. (45.3 ± 2.8) %; P = 0.0442) and 

Table 3. Baseline hemostatic parameters and cytokines of non-diabetic patients, stratified by admission plasma 
glucose concentration
Outcome glucose 

≤ 11.1 mmol/l
(N = 515)

glucose 
> 11.1 mmol/l

(N = 93)

P-value

Baseline plasma glucose (mmol/l) 7.12 ± 0.08 15.7 ± 0.6 <0.0001
28-Day mortality rate 140/515 (27.2%) 40/93 (43.0%)  0.0021
90-Day mortality rate 175/492 (35.6%) 47/88 (53.4%)  0.0015
Age at admission (yr) 58.9 ± 0.8 63.1 ± 1.4  0.1132
Male sex (%) 296/515 (57.5%) 55/93 (59.1%)  0.7650
Pre-infusion APACHE II score 24.1 ± 0.3 25.3 ± 0.8  0.1431
Baseline SOFA cardiovascular score 2.67 ± 0.06 2.65 ± 0.16  0.7086
Baseline SOFA hematology score 0.69 ± 0.04 0.66 ± 0.10  0.7116
Baseline SOFA hepatic score 0.61 ± 0.04 0.50 ± 0.09  0.2523
Baseline SOFA renal score 0.97 ± 0.05 1.18 ± 0.13  0.1126
Baseline SOFA respiration score 2.70 ± 0.05 2.69 ± 0.11  0.7329
Number of baseline organ failures 2.40 ± 0.05 2.40 ± 0.12  0.8871
PT (seconds) 20.8 ± 0.4 19.3 ± 0.6  0.0542
APTT (seconds) 45.8 ± 0.8 43.6 ± 1.7  0.1811
TAT (μg/l) 17.0 ± 1.8 27.8 ± 8.8  0.2590
F1+2 (mmol/l) 2.19 ± 0.17 2.40 ± 0.39  0.4637
D-dimer (μg/ml) 7.40 ± 0.41 7.11 ± 0.94  0.9690
PAI-1 (AU/ml) 41.8 ± 2.8 55.1 ± 8.6  0.1035
Platelets (x 109/l) 197 ± 6 189 ± 12  0.8813
Protein C (%) 49.9 ± 1.2 58.9 ± 4.0  0.0742
Protein S (%) 39.5 ± 1.1 45.3 ± 2.8  0.0442
Antithrombin (%) 59.4 ± 1.1 60.4 ± 2.7  0.8811
IL-6 (pg/ml) 9368 ± 1774 8272 ± 3994  0.0239
TNF-α (pg/ml) 44.8 ± 7.2 75.6 ± 20.3  0.1000
Values are either given as means ± SEM, or as number affected divided by total (percentage).
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a higher IL-6 ((9368 ± 1774) vs. (8272 ± 3994) pg/ml; P = 0.0239) in the patients with 
admission glucose ≤ 11.1 mmol/l.

Discussion
This study is the first to investigate the influence of pre-existing diabetes on the 
outcome of sepsis. Our main finding is that sepsis patients with a medical history 
of diabetes do not have a higher mortality compared to those without pre-existing 
diabetes, as determined 28 and 90 days after admission. Also in subgroup analyses, 
in which mortality due to causative micro-organisms was assessed, diabetes had no 
influence on mortality. Furthermore, diabetes did not exacerbate the procoagulant or 
inflammatory response to sepsis: if anything, the hemostatic balance was disturbed 
less in patients with diabetes as reflected by lower levels of markers for coagulation 
activation (TAT complexes, F1+2 and D-dimer) and higher levels of anticoagulant 
proteins (antithrombin and protein S) at certain time points after admission. The 
conclusion that pre-existing diabetes does not impair sepsis outcome is further 
supported by the fact that in our study diabetic patients were somewhat older and more 
ill (as reflected by higher APACHE II scores) compared to the non-diabetic patients, 
differences that are expected to negatively influence the outcome of severe sepsis. 
Remarkably, in patients without a pre-admission diagnosis of diabetes hyperglycemia 
on admission to the ICU (intensive care unit) strongly and adversely influenced 

Figure 5. Correlations between 28-day mortality and admission glucose. Mortality of diabetic (dashed lines) and non-
diabetic (solid lines) severe sepsis patients was evaluated for increasing plasma glucose concentrations.
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mortality rates, suggesting a detrimental role for acute hyperglycemia that may be 
different from patients with long-standing hyperglycemia, i.e. the diabetic group. 
The correlation between baseline glucose levels and 28-day mortality confirms these 
findings, and suggest that the mortality risk increases gradually as admission glucose 
levels increase. Despite this increased mortality, coagulation and immune systems 
were activated in a similar way in patients with and without admission hyperglycemia, 
except for differences in protein S (higher in hyperglycemic patients) and IL-6 (lower 
in hyperglycemic patients). 

In our study 188 of 830 patients (22.7%) of patients with severe sepsis had a history of 
diabetes. This prevalence of known diabetes is higher than expected in a (non-septic) 
control population of the same age (7.5-15.1%),20,21 thereby supporting the notion 
that diabetes is a risk factor for severe infection and sepsis.1,2 Considering that the 
prevalence of diabetes is expected to increase over the next decades,21 and that the 
number of sepsis-related deaths is rising,3 it can be anticipated that diabetic patients 
who develop sepsis will remain to present an important clinical problem.

The lack of a strong influence of diabetes on the host response to severe sepsis is 
remarkable, since sepsis and diabetes both induce a procoagulant state and both 
interfere with an adequate inflammatory reaction. Preclinical studies have suggested 
that diabetes and/or hyperglycemia and/or hyperinsulinemia may influence coagulation 
and inflammation. Hyperglycemia induced activation of the tissue factor pathway of 
coagulation,22 and a rise in the plasma concentrations of the prothrombin fragment 
F1+223 and TAT complexes.14 We recently reported that hyperinsulinemia inhibits 
fibrinolysis through stimulation of PAI-1 release.14 Additionally, hyperinsulinemia 
potentiated IL-6 release in healthy subjects exposed to intravenous endotoxin.15,16 The 
current finding that pre-existing diabetes modifies the host response to sepsis modestly 
at best, could be due to the fact that the disturbances of the coagulation system and 
inflammatory responses caused by severe sepsis are stronger and more important for 
outcome than the relative smaller derangements due to coexistent diabetes. In diabetic 
patients, the mean plasma levels of TAT complexes were reported to be 36 and 57% 
higher compared to controls,24,25 whereas patients with severe sepsis displayed almost 
300% higher concentrations of this coagulation marker.26,27 Compared to healthy 
controls, F1+2 levels were not elevated in diabetic patients,24 whereas severe sepsis 
patients had over 400% increased levels.26 Concurrently, inhibition of fibrinolysis 
due to PAI-1 was reported to be much stronger in patients with severe sepsis (239% 
higher than controls)27 compared to diabetic patients (58% higher).25 Also, severe 
sepsis induces a much stronger immune activation than diabetes, as reflected by 
concentrations of IL-6. In the absence of inflammation, IL-6 concentrations are only 
modestly (if at all) elevated in diabetic patients.10,11
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Our study suggests that hyperglycemia in non-diabetic patients is common on 
admission to the ICU, as 14.5% of the non-diabetic patients had admission plasma 
glucose levels > 11.1 mmol/l. Together with our finding that admission hyperglycemia 
in non-diabetic patients is associated with increased mortality, these results are in 
line with results from Umpierrez and associates, who reported similar findings in 
consecutive hospitalized patients.28 Also in patients with acute myocardial infarction29 
and ischemic stroke,30 admission hyperglycemia has been associated with increased 
morbidity and mortality. As described above, acute hyperglycemia and/or insulin 
resistance can directly influence inflammation and coagulation, systems considered 
important for an adequate immune response during sepsis. In addition, admission 
hyperglycemia may reflect greater stress associated with a more severe disease state, 
although this possibility is not supported by our clinical data or our results on 
coagulation and inflammation.

Our results are in line with a recent analysis by Van den Berghe and colleagues, in 
which the effects of intensive insulin treatment in ICU patients were investigated.31 
Using pooled data from two large randomized controlled trials in surgical and medical 
ICU patients,32,33 the authors concluded that intensive insulin treatment reduces 
mortality of all medical/surgical ICU patients, except of those with a prior history of 
diabetes. These data combined with our current findings suggest that hyperglycemia in 
patients with known diabetes does not negatively impact on the outcome of critically 
ill patients (as indicated by the analysis by Van den Berghe et al.31) or patients with 
severe sepsis (the present study). 

The presence of diabetes was assessed by medical history recordings. To be able to 
discriminate between stress hyperglycemia and undiagnosed diabetes in the non-
diabetes group, HbA1c measurements would have been valuable. Nevertheless, plasma 
glucose concentrations were much higher in patients with known diabetes, suggesting 
that the stratification based on the medical history was reliable. Altogether our data, 
obtained from a prospective study that included 830 conventionally treated patients, 
strongly suggest that pre-existing diabetes does not impair the outcome of severe sepsis, 
whereas admission hyperglycemia in patients without known diabetes is associated 
with an increased mortality.
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