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Abstract

Objective: Critical illness is often accompanied by elevated blood glucose, which gen-

erally correlates with increased morbidity and mortality. Prehospital blood glucose

(PBG) level might be a useful and easy-to-perform tool for risk assessment in emer-

gencymedicine. This retrospective single-center cohort studywas designed to analyze

the association of prehospital glucose measurements with hospitalization rate and

in-hospital mortality.

Methods: Records of 970 patients admitted to a university hospital by an emergency

physician were analyzed. Patients with a PBG ≥140 mg/dL (G1, n = 394, equal to

7.8 mmol/L) were compared with patients with a PBG <140 mg/dL (G2, n = 576).

Multivariable logistic regression models were used to correct for age, prediagnosed

diabetes, and sex.

Results: Five hundred thirty-four patients (55%) were hospitalized. In comparison to

normoglycemic patients, hyperglycemic patients were more likely to be hospitalized

with an adjusted odds ratio (OR) of 1.48 (95% confidence interval [CI] 1.11–1.97),

more likely to be admitted to the intensive care unit (ICU) with an adjusted OR of

1.74 (95% CI 1.31–2.31) and more likely to die in the hospital with an adjusted OR

of 1.84 (95% CI 0.96–3.53). Hospitalized hyperglycemic patients had a median length

of stay of 6.0 days (interquartile range [IQR] 8.0) compared to 3.0 days (IQR 6.0) in the

Supervising Editor: Marna Rayl Greenberg, DO,MPH

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and nomodifications or adaptations aremade.

© 2024 The Authors. Journal of the American College of Emergency Physicians Open published by Wiley Periodicals LLC on behalf of American College of Emergency

Physicians.

JACEP Open 2024;5:e13091. wileyonlinelibrary.com/journal/emp2 1 of 9

https://doi.org/10.1002/emp2.13091

https://orcid.org/0009-0008-4885-9355
mailto:Dischinger_U@ukw.de
http://www.icmje.org
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://wileyonlinelibrary.com/journal/emp2
https://doi.org/10.1002/emp2.13091


2 of 9 KLOOCK ET AL.

normoglycemic group (P < 0.001). In the subgroup analysis of cases without known

diabetes, patients with PBG ≥140 mg/dL were more likely to be hospitalized with

an adjusted OR of 1.49 (95% CI 1.10–2.03) and more likely to be admitted to

ICU/intermediate care with an adjusted OR of 1.80 (95% CI 1.32–2.45), compared to

normoglycemic patients.

Conclusion: Elevated PBG ≥140 mg/dL was associated with a higher hospitalization

risk, a longer length of stay, and a higher mortality risk and may therefore be included

in risk assessment scores.
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1 INTRODUCTION

1.1 Background

Stress hyperglycemia (SH) is a frequent finding in patients assigned

to emergency departments or ICUs.1–3 It correlates with higher

in-hospital morbidity, length of stay, and mortality.4 Poorer outcomes

associated with SH have been reported for myocardial infarction

and stroke but also in viral infections like COVID-19.5–9 Therefore,

it has been proposed that blood glucose should be regarded as a

vital sign and should be measured on a regular basis in emergency

medicine.10 The exact mechanisms for developing SH are not fully

elucidated. Most likely, this metabolic state is caused by a combination

of multiple conditions ultimately leading to increased gluconeogenesis

and elevated hormone levels of glucagon, cortisol, and catecholamines,

which results in insulin-resistance and elevated blood glucose.11,12

In addition, acute stress causes inflammation, which also leads to

elevated blood glucose levels, at least partly through a further activa-

tion of the hypothalamic–pituitary–adrenal (HPA) axis.12–14 Although

it is unclear how cytokines penetrate the blood–brain barrier and

reach corticotropin-releasing hormone (CRH)-expressing neurons

of the hypothalamus, it is undisputed that tumor necrosis factor α
(TNF-α), interleukin-1 (IL-1), and interleukin-6 (IL-6) have stimulating

effects on the HPA-axis. Additionally, hyperglycemia itself can trigger

the production of proinflammatory cytokines like TNF-α, IL-1, and
IL-613,15 and impair antigen presentation at macrophages, mono-

cytes, and neutrophilic granulocytes.15–17 Therefore, a vicious circle

arises (see Figure 1), ultimately leading to a procoagulatory state18,19

and an increased risk of cardiovascular events with increased

mortality.20,21

1.2 Importance

Hyperglycemia is more frequent in patients with known diabetes mel-

litus, but higher blood glucose levels were associated with a greater

mortality risk in non-diabetic patients as well.5 Remarkably, the mor-

tality risk in patients with myocardial infarction was even higher in

hyperglycemic patients who were not prediagnosed with diabetes

mellitus, compared to patients with known diabetes.5,21,22

1.3 Goals of this study

The aim of this studywas to analyze the relevance of prehospital blood

glucose (PBG) levels for the outcome of patients admitted to an ED.

The main objectives were hospitalization rate and in-hospital mortal-

ity.We hypothesize that prehospital detection of elevated glucosemay

be another indicator to predict clinical outcome and could therefore be

included in risk assessment scores.

2 METHODS

2.1 Study design

This single-center retrospective cohort study was carried out at the

medical emergency unit of the University Hospital ofWuerzburg (Ger-

many). The observation period of 1 year started from January 1, 2020

and lasted until December 31, 2020.

2.2 Setting

All patients admitted to the hospital by an emergency physician were

enrolled; patients admitting themselves to the ED were not included

in this study. The German emergency medicine service is physician

based, and paramedics support the emergency physician. Preclinically,

the specially trained emergency physician examines the patient and

decides whether a further clinical treatment is necessary. According to

German law, the emergency physician generates a hand-written report

including vital signs, initial symptoms and clinical findings. Blood glu-

cose is routinely measured in the field by point-of-care testing (POCT)

using hand-held glucose meters. The decision whether a patient is to

be discharged directly from the emergency unit or to be hospitalized is

made by the emergency doctor at the hospital.
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F IGURE 1 Potential vicious circle in severely ill patients with
stress hyperglycemia. Severe illness leads to an activation of the
HPA-axis and to the release of cortisol and other adrenal hormones
(like catecholamines). Medical treatments (like parenteral nutrition or
exogenous glucocorticoids and catecholamines) further aggravate
hyperglycemia. Critical illness promotes inflammation, which is
further aggravated by hyperglycemia and leads to a persistent release
of glucose-releasing hormones. Image created with BioRender.com.
Abbreviations: HPA, hypothalamic–pituitary–adrenal; IL, interleukin;
TNF-α, tumor necrosis factor alpha.

2.3 Selection of participants

A total of 1418 adult patients were admitted to the department of

internal medicine (see flow chart Figure S1). PBG was measured in

1059 patients. Patients with hypoglycemia (blood sugar <60 mg/dL)

were excluded (n = 12; mostly caused by insulin overdosing). Prede-

fined exclusion criteria were applied to eliminate confounders that are

per se associated with a worsened prognosis and increased mortality:

Patients were excluded due to prehospital intubation, ventilation, and

end-stage disease (n=64) or preclinical resuscitation anddefibrillation

(n= 13). The remaining 970 patients were further characterized.

2.4 Measurements

Blood glucose, vital signs, and initial symptoms were derived from the

emergency reports (multiple symptoms per case are possible). Fur-

ther data (eg, blood values, duration of stay, etc.) were obtained from

the hospital information system software. Further variables were age,

sex, the most common initial symptoms, preclinical vital signs includ-

ing preclinical ECG (if available) and selected initial blood values of

relevance in emergency medicine. In the literature, cutoffs for hyper-

glycemia are not uniform. In this study, a cutoff of ≥140 mg/dL (equal

to 7.8 mmol/L) was used, according to the American Association of

Clinical Endocrinologists and American Diabetes Association’s defini-

tion for hyperglycemia in hospitalized patients.8,23–25 Patients were

separated into 2 groups: those with elevated PBG ≥140 mg/dL (G1,

The Bottom Line

Anelevatedprehospital bloodglucose≥140mg/dL increases

the risk for hospitalization by 48%, the risk for ICU admis-

sion by 74%, and the risk to die in hospital by 84% in an

adult patient cohort in an internal medicine emergency unit.

Detection of elevated prehospital blood glucose might be an

indicator of a worse outcome, which could be used in scoring

systems.

n = 394) and those without elevated PBG <140 mg/dL (G2, n = 576).

A subgroup analysis depending on the condition of prediagnosed dia-

betes was performed. Using the same PBG cutoff of 140 mg/dL, a

groupof diabetic patientswith elevatedPBG≥140mg/dL (D1, n=125)

was separated from a group of diabetic patients with non-elevated

PBG<140mg/dL (D2, n=36) and a groupof non-diabetic patientswith

elevated (ND1, n = 269) was separated from a group of non-diabetics

with non-elevated PBG (ND2, n= 540), respectively.

2.5 Outcomes

The primary outcomes were hospitalization, ICU/intermediate care

(IMC) admission, length of stay, and in-hospital mortality.

2.6 Data analysis

Statistical analysis was performed using Jamovi (V.2.3.26), SPSS

(V.29.0.0.0), and GraphPad Prism (V.9). Baseline descriptive statis-

tics were reported with mean and SD or median and interquartile

range (IQR), where appropriate. Normal distribution was tested using

the Shapiro–Wilk-test. Statistical testing was carried out using chi-

square-test and Mann–Whitney U-test, where appropriate, results

were reported as P values or odds ratio (OR) with 95% confidence

interval (CI). Multivariable logistic regression models were used to

compute adjusted ORsand P values (analysis of covariance) adjusted

for age, prediagnosed diabetes, and sex. Non-parametric correlation

was analyzed using Spearman’s rank correlation coefficient. To visu-

alize the association of PBG with hospitalization rate and PBG with

in-hospital mortality, the data were transformed using restricted cubic

splines (with 5 knots) and was plotted side -by side with the respec-

tive frequency distribution (to allow a comparisonwith the overall PBG

frequency distribution available in Figure S2). A P-value <0.05 was

regarded as significant.

2.7 Ethics approval

The study protocol was approved (file no. 2020012901) by the ethics

committee of the University of Wuerzburg, Wuerzburg, Germany

(Chairperson Prof. Dr. Bröcker) onMarch 4, 2020.
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TABLE 1 Baseline characteristics of initial symptoms, preclinical vital signs, and blood values for all patients.a

All patients (n= 970) G1 (n= 394) G2 (n= 576) P value

PBG (mg/dL) –median (IQR) 130 (49) 169 (54.8) 115 (22.0) <0.001

Age—median (IQR) 67 (25) 72 (20) 63 (31) <0.001

Male sex—n (%) 510 (52.6%) 223 (56.6%) 287 (49.8%) 0.038

Initial symptoms preclinically

Chest pain—n (%) 300 (30.9%) 115 (29.2%) 185 (32.1%) 0.332

Dyspnea—n (%) 160 (16.5%) 72 (18.3%) 88 (15.3%) 0.217

Nausea—n (%) 111 (11.4%) 41 (10.4%) 70 (12.1%) 0.401

Vertigo—n (%) 91 (9.4%) 35 (8.9%) 56 (9.7%) 0.660

Syncope/orthostasis—n (%) 103 (10.6%) 53 (13.4%) 50 (8.7%) 0.018

Accident/fall—n (%) 21 (2.2%) 13 (3.3%) 8 (1.4%) 0.045

Preclinical vital signs

Oxygen saturation –median (IQR) 97 (4.0) 96 (6.0) 97 (4.0) <0.001

Heart rate –median (IQR) 88 (37.0) 90 (40.3) 86 (31.0) 0.012

Systolic blood pressure –median (IQR) 145 (50.0) 144 (57.3) 147 (40.0) 0.063

GCS –median (IQR) 15 (0.0) 15 (0.0) 15 (0.0) 0.120

ECGwith normal sinusrhythm – n of
available ECGs (%)

560 of 813 (68.9%) 201 of 327 (61.5%) 359 of 486 (73.8%) <0.001

Initial in-hospital blood results

Sodium (mmol/L) –median (IQR) 140 (4.0) 139 (4.0) 140 (4.0) 0.001

Potassium (mmol/L) –median (IQR) 4.2 (0.6) 4.2 (0.6) 4.2 (0.6) 0.092

Glucose (mg/dL) –median (IQR) 120 (50.0) 157 (67.3) 108 (26.0) <0.001

Leukocytes (1/μL) –median (IQR) 8.4 (4.2) 9.4 (5.2) 7.9 (3.5) <0.001

Hemoglobin (g/dL) –median (IQR) 13.2 (2.5) 13.0 (2.8) 13.3 (2.3) 0.002

C-reactive protein (mg/dL) –median (IQR) 0.5 (1.6) 0.6 (2.0) 0.4 (1.1) <0.001

Abbreviations: CI, confidence interval; GCS, GlasgowComa Scale; IQR, interquartile range.

Significant p values printed in bold.
aG1 (PBG≥140mg/dL) and G2 (PBG<140mg/dL). Statistical testing was performed using chi-square-test andMann–WhitneyU-test, where appropriate.

3 RESULTS

3.1 Descriptive statistics

Descriptive statistics are reported in Table 1. The median PBG was

130 mg/dL (equals to 7.2 mmol/L; IQR 49 mg/dL), and the mean PBG

was 147 mg/dL (equals to 8.2 mmol/L; SD 62.1 mg/dL). The PBG data

correlated strongly with the initial in-hospital serum glucose measure-

ments (Spearman’s Rho = 0.701; P < 0.001). The median age was 67

years (IQR 25) and 510 (52.6%) patients weremale.

Hyperglycemic patients were significantly older and predominantly

male, compared to normoglycemic patients. The initial symptoms the

patients presented with at first contact with preclinical medical staff

did generally not differ between the groups. Only falls (P = 0.045)

and syncope/orthostatic symptoms (P = 0.018) occurred significantly

more often in hyperglycemic than in normoglycemic patients. Regard-

ing preclinical vital signs, a significant intergroup difference in oxygen

saturation (G1: median 96% [IQR 6.0], G2: median 97% [IQR 4.0];

P < 0.001) and heart rate (G1: median 90/min [IQR 40.3], G2 median

86/min [IQR 31.0]; P = 0.012) could be detected. Significantly lower

sodium (G1: median 139 mmol/L [IQR 4.0], G2: median 140 mmol/L

[4.0]; P < 0.001) and hemoglobin (G1: median 13.0 g/dL [IQR 2.8],

G2: median 13.3 g/dL [IQR 2.3]; P = 0.002) levels were detected in

hyperglycemic compared to normoglycemic patients. Leukocyte levels

were found to be significantly higher in hyperglycemic (median 9.4/μL
[IQR 5.2]) than in normoglycemic patients (median 7.9/μL [IQR 3.5];

P < 0.001). Accordingly, C-reactive protein was significantly higher in

hyperglycemic (median 0.6 mg/dL [IQR 2.0]) than in normoglycemic

patients (median 0.4mg/dL [IQR1.1]; P< 0.001). A positive overall cor-

relation of leukocytes and PBG (Spearman’s Rho = 0.219; P < 0.001),

as well as C-reactive protein and PBG (Spearman’s Rho = 0.159;

P< 0.001) could be detected.

In a subgroup analysis depending on the condition of a prediag-

nosed diabetes, diabetics and non-diabetics were subdivided into 2

groups, using the PBG cutoff of ≥140 mg/dL (Table S1). A significant

difference between hyperglycemic and normoglycemic non-diabetics

was detected regarding oxygen saturation (P < 0.001), heart rate

(P = 0.022), and systolic blood pressure (P = 0.027), whereas there
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TABLE 2 Clinical outcome on hospitalization rate, admission to ICU/IMC, length of stay, andmortality.a

All patients

(n= 970)

G1

(n= 394) G2 (n= 576) P value
P value
(ANCOVA)

Odds ratio (95%

CI)

Adjusted odds

ratio (95%CI)

Hospitalization – n (% of

all patients)

534 (55%) 252 (64%) 282 (49%) <0.001 0.007 1.85 (1.42–2.41) 1.48 (1.11–1.97)

Admission–ICU/IMC – n
(% of all patients)

389 (40%) 197 (50%) 192 (33%) <0.001 <0.001 2.0 (1.54–2.60) 1.74 (1.31–2.31)

Deceased in hospital – n
(% of all hospitalized

patients)

47 (4.8%) 30 (7.6%) 17 (3.0%) <0.001 0.086 2.71 (1.47–4.99) 1.84 (0.96–3.53)

Days in hospital – median

(IQR)

4.0 (7.0) 6.0 (8.0) 3.0 (6.0) <0.001 <0.001 n.a. n.a.

Abbreviations: ANCOVA, analysis of covariance; CI, confidence interval; IMC, intermediate care; IQR, interquartile range; n.a., not applicable; PBG,

prehospital blood glucose.
aG1 (PBG≥140mg/dL) andG2 (PBG<140mg/dL).Multivariable logistic regressionmodelswere used–compute adjusted odds ratios andP values (ANCOVA)
adjusted for age, prediagnosed diabetes, and sex.

were no significant differences in preclinical vital signs between

hyper- and normoglycemic diabetics. There was a significant dif-

ference in levels of leukocytes (P < 0.001) and C-reactive protein

(P = 0.005) between hyper- and normoglycemic non-diabetics, and

there was no difference between hyper- and normoglycemic diabet-

ics. Eleven patients in the non-diabetic hyperglycemic group (4.1%)

received the initial diagnosis of diabetes before discharge from the

hospital.

3.2 Clinical outcome

The clinical outcome is reported in Table 2. Five hundred thirty-four

patients (55%) were hospitalized. Hyperglycemic patients were hospi-

talized significantly more often compared to normoglycemic patients,

with a crudeORof 1.85 (95%CI 1.42–2.41) and an adjustedORof 1.48

(95% CI 1.11–1.97). A significantly higher admission rate to ICU/IMC

was observed in hyperglycemic patients compared to normoglycemic

patients, with a crude OR of 2.0 (95% CI 1.54–2.60) and an adjusted

OR of 1.74 (95% CI 1.31–2.31). Figure 2 displays the association

of PBG and hospitalization rate as well as the corresponding PBG

frequency distribution among the patients who were hospitalized.

After controlling for age, sex, and prediagnosed diabetes, the observed

significant differences in the hospitalization rate (F (4, 965) = 12.64,

P = 0.007) and in the admission rate to ICU/IMC (F (4, 965) = 11.12,

P < 0.001) were still significant. Hyperglycemic patients had a longer

length of stay in hospital (P <0.001), compared to normoglycemic

patients. After controlling for age, sex, and prediagnosed diabetes, this

effect was still significant (F(4, 965) = 11.43, P <0.001). There was a

significant positive overall correlation between PBG and length of stay

(Spearman’s Rho = 0.237; P <0.001). Compared to normoglycemic

patients, hyperglycemic patients were more likely to die in hospital,

with a crudeORof 2.71 (95%CI 1.47–4.99) and an adjustedORof 1.84

(95% CI 0.96–3.53). Figure 3 shows the in-hospital mortality rate and

the PBG frequency distribution among the deceased patients. After

controlling for age, sex, and prediagnosed diabetes, the difference

F IGURE 2 Association between PBG and hospitalization rate. The
red line indicates the hospitalization rate (referring to the left y-axis).
Data are shown in a range of 60–400mg/dL. The bars indicate the
PBG frequency distribution with a bin width of 10mg/dL among all
hospitalized patients (n= 534, referring to the right y-axis). G1 (PBG
≥140mg/dL) and G2 (PBG<140mg/dL). Abbreviation: PBG,
prehospital blood glucose.

in the in-hospital mortality rate was not significant anymore (F (4,

965)= 2.96, P= 0.086).

Table 3 reports the clinical outcome depending on the condition of

a prediagnosed diabetes. Diabetics had a higher hospitalization rate in

general (diabetics 69.6%, non-diabetics 52.2%; P < 0.001). There was

no significant difference between hyperglycemic and normoglycemic

diabetics regarding the hospitalization rate (P = 0.401), admission

to ICU/IMC (P = 0.292), length of stay (P = 0.931), and in-hospital

mortality (P = 0.378). In contrast, analyzing patients who were not

prediagnosedwith diabetes, hyperglycemic non-diabetic patientswere

more likely to be hospitalized with a crude OR of 1.67 (95% CI 1.24–

2.25) and an adjusted OR of 1.49 (95% CI 1.10–2.03) in comparison

to normoglycemic non-diabetics. Non-diabetic hyperglycemic patients
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F IGURE 3 Association between PBG and in-hospital mortality.
The blue line indicates the in-hospital mortality (referring to the left
y-axis). Data are shown in a range of 60–400mg/dL. The bars indicate
the PBG frequency distribution with a bin width of 10mg/dL among all
deceased patients (n= 47, referring to the right y-axis). G1 (PBG
≥140mg/dL) and G2 (PBG<140mg/dL). Abbreviation: PBG,
prehospital blood glucose.

were more likely to be admitted to ICU/IMC than normoglycemic non-

diabetics with a crude OR of 1.91 (95% CI 1.41–2.57) and an adjusted

OR of 1.80 (95% CI 1.32–2.45). Non-diabetic patients with PBG ≥

140 mg/dL were more likely to die, with a crude OR of 2.36 (95% CI

1.16–4.80) and an adjustedORof 1.80 (95%CI 0.87 to 3.72), compared

to normoglycemic non-diabetics. After controlling the non-diabetic

subcohort for age and sex, the differences in the hospitalization rate

(F (3, 805) = 6.67, P = 0.010) and the ICU/IMC admission rate (F (3,

805) = 14.42, P = 0.001) were still significant, but the effect on the

in-hospital mortality was not (F (3, 805)= 2.47, P= 0.117).

4 LIMITATIONS

This study has several limitations. First, this study reports on only

the in-hospital mortality because the study design did not encompass

records of patients after discharge from the hospital. Additionally, the

number of patients who died in the hospital was small (n = 47). Sec-

ond, no data on glucose-lowering therapies taken by the patients at the

time of the study were collected and some of these drugs may have

had positive (or negative) effects on the clinical outcome as reported

earlier.26 Third, as no blood sugar records of the diabetic subcohort

before submission were available, the differentiation between chronic

hyperglycemic states and acute hyperglycemic states (eg, stress hyper-

glycemia) in these patients is not possible. This aspect would be an

interesting approach in further studies. Fourth, correlation analyses of

preclinical vital signs (eg, tachycardia, hypoxia, fever, etc.) or clinical

data (blood values, ECG, diagnoses, etc.) with PBG were not per-

formed, as many of these data are missing. Last, it has to be mentioned
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that the observation period included the first waves of the COVID-19

pandemic.3,8 This challenging global health crisis causedmany changes

in society and might have led to a delay in patients seek for medical

help, with a possible negative impact on clinical outcomes.27

5 DISCUSSION

This study demonstrates an association of prehospital blood glucose

measurement and patients’ mortality risk. Unlike other studies focus-

ing on elevated blood glucose in the context of trauma,2 stroke,9,20,28

acute myocardial infarction21,22,29 or COVID-19,3,8 all patients admit-

ted to an internal medicine department by an emergency physician

were analyzed in the present study. The median PBG in the analyzed

cohort was comparable to previously reported studies.8,21,30

A significantly higher hospitalization rate was detected in patients

with PBG≥140mg/dL compared to patientswith lower PBG.Mortality

was higher in the hyperglycemic group but this effect was confounded

by age, sex, and prediagnosed diabetes. Asmortality seems to be stable

in the present cohort at a PBG range between 140 and 180 mg/dL, a

moderate elevation of PBG (<180 mg/dL) may not be as predictive

of worse outcomes than higher PBG levels.22 Other studies in septic

inpatients have shown that themortality increases especiallywith very

low or very high blood glucose levels.22,31 The presented results are in

concordance with earlier studies, showing elevated blood glucose to

be associated with increased length of stay in the hospital, in-hospital

complications, and mortality in the setting of general surgery.4 There-

fore, the detection of elevated PBG could be taken into account in the

prognosis assessment of patients at risk as exemplified by the proposal

to include fasting plasma glucose in the prediction of 90-day mortality

in viral pneumonia.7 Specific diseases in which elevated PBG might be

more relevant still need to be determined.

In this study, a significantly higher hospitalization rate and ICU/IMC

admission rate could be detected in non-diabetic patients with a PBG

≥140 mg/dL but not in diabetic patients with a PBG ≥140 mg/dL.

The effect on the elevated in-hospital mortality rate in non-diabetic

patients with PBG ≥140 mg/dL was again confounded by age and

sex, as it was not significant anymore after analysis of covariance. It

has been reported previously that the association of elevated blood

glucose and in-hospital mortality rate is stronger in patients without

diabetes compared to diabetics. This effectwas shown to be evenmore

pronounced in patientswith severehyperglycemia at hospitalization.21

In an earlier retrospective analysis of 1886 inpatients, non-diabetic

patients with hyperglycemia had an 18.3-times increased mortality,

while hyperglycemic patients with prediagnosed diabetes presented

with an increase in mortality of only 2.7-times.32 The present study

supports the thesis that elevated blood glucose is more relevant and

predictive of the outcome in patients not prediagnosedwith diabetes.

An elevated prehospital POCT glucose was shown to be associ-

ated with worse neurologic outcome after out-of-hospital cardiac

arrest in an earlier study.33 In the analyzed cohort, a significantly

lower proportion of patients presenting with normal frequency sinus

rhythm could be detected in patients with PBG ≥140 mg/dL, which

at least supports the assumption that arrhythmia may be related to

hyperglycemia, which has been described in diabetes before.34 As

inflammation is closely linked to stress hyperglycemia, significantly

higher levels of leukocytes and C-reactive protein in patients with

elevated blood glucose could be detected, possibly contributing to the

aforementioned vicious circle in stress hyperglycemia (Figure 1).

It was shown before that hyperglycemia during ICU admission

increases the risk of developing diabetes in the long term.35 Therefore,

all patients with a previously detected hyperglycemic state should be

reevaluated on a regular basis to detect the manifestation of diabetes

early (eg, by measuring HbA1c every 3–6months). Although only 4.1%

of the non-diabetic, hyperglycemic patients were diagnosed with type

2 diabetes mellitus before discharge from the hospital in the present

cohort, a longitudinal study showed that 60% of patients presenting

with hyperglycemia on admission are actually diagnosed with diabetes

within 1 year.36 It has to be assumed that many of the patients in

the hyperglycemic non-diabetic cohort were already suffering from

diabetes mellitus at admission to the hospital.

In emergency medicine, the differentiation between chronic hyper-

glycemia (as observed in poorly controlled diabetes) or an acute

hyperglycemic state (SH) is admittedly challenging. Special attention

must be drawn to SH in diabetic patients, as this metabolic state can

be diagnosed only from a patient’s medical history (especially blood

sugar records). The negative consequences of stress hyperglycemia

clearly surpass those of chronic hyperglycemia, which may be due

to the impossibility to adapt to this metabolic situation on cellular

level. It is assumed that insulin-independent glucose transport is

not downregulated compensatory in SH, which likely leads to the

increase of glucotoxicity.37 Despite the observed associations with an

increasedmortality, SH actuallymight be a necessary adaptation of the

organism in case of severe sickness, at least in some acute diseases. To

draw the conclusion that a more intensive blood sugar control would

improve the patients’ outcome would be misleading, as an intensive

glucose control in critically ill patients leads to higher mortality than

conventional glucose management.38 This finding is supported by

randomized controlled trials that evaluated a tight glycemic control

in stroke patients and failed to show that an intensive treatment of

elevated blood glucose levels improves mortality.28,39

Prehospital POCTof glucose might indicate SH and show an asso-

ciation with patient’s admission rate and in-hospital mortality rate. It

might therefore contribute to the risk assessment of a patient. As ele-

vated PBGmight be more relevant in specific diseases, further studies

need to identify specific diagnoses with high relevance of elevated

PBG. An elevated PBGmight contribute to future scoring systems.
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