
Role of glucose/potassium ratio and shock index 
in predicting mortality in patients with isolated 
thoracoabdominal blunt trauma

(SI) is a scale found by dividing the pulse rate by the systol-
ic blood pressure in patients with trauma, and many studies 
have proved its effectiveness. It has been shown that mortal-
ity increases in patients with SI >1, and this situation is more 
valuable than that of hypotension and tachycardia.[11,12]

In cases of trauma and stress, glucose level increases and 
potassium level decreases due to increased catecholamines. 
In the literature, it has been reported that hyperglycemia or 
glucose-potassium ratio (GPR) (GPR=glucose/potassium) is 
fast and effective in predicting morbidity and mortality in pa-
tients with subarachnoid hemorrhage, pulmonary embolism, 
traumatic brain injury, or blunt abdominal trauma. Many pub-
lications show that glucose increase correlates with mortality 
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ABSTRACT

BACKGROUND: The aim of this study, investigate the prognostic value of shock index (SI), which has been accepted for a long time, 
and glucose-potassium ratio (GPR), which has limited data in patients with trauma and those with isolated blunt thoracoabdominal 
trauma. 

METHODS: This retrospective observational study was conducted at the tertiary reference hospital. Consecutive patients aged 18 
years and older treated for blunt thoracoabdominal trauma in the emergency department between August 2020 and February 2022 
were included in the study. The ability of GPRs obtained from arterial blood gases and SI levels on admission to predict mortality and 
indication for surgery was evaluated by calculating areas under receiver operating characteristic curves Area under the curve (AUCs). 

RESULTS: A total of 102 patients, of which 91 in the survivor group and 11 in the non-survivor group, were analyzed. The AUCs 
for estimating mortality with GPR and SI were 0.854 (95% confidence interval [CI], 0.742–0.967) and 0.809 (95%, 0.666–0.952), 
respectively. The AUCs of GPR and SI to estimate the indication for surgery were 0.761 (95% CI, 0.657–0.864) and 0.582 (95% CI, 
0.416–0.747), respectively. 

CONCLUSION: This study reported the efficacy of SI and GPR in predicting surgical indication and mortality in patients with iso-
lated blunt thoracoabdominal trauma and the superior predictive role of GPR over SI.
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INTRODUCTION

Trauma is one of the most common causes of death world-
wide, especially in the young population.[1] The thoracoab-
dominal area is the most frequently affected in trauma inju-
ries, most of which are blunt trauma.[2,3] The mortality rate in 
these traumas varies between 10 and 36%, and especially the 
1st h is crucial for mortality.[4–8] Therefore, early diagnosis and 
treatment are critical to reducing the mortality rate. Various 
imaging methods and algorithms predict prognosis and mor-
tality in patients with trauma. However, some are limited in 
effectiveness, while others are complex and time-consuming. 
For this reason, all centers dealing with trauma are working 
on rapid and effective prognostic markers.[9,10] Shock index 
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and morbidity in critical illnesses and trauma. Isolated GPR 
has a higher predictive ability for mortality and morbidity 
than that of glucose and potassium levels.[13–17]

In this study, we aimed to investigate the prognostic value of 
SI, which has been accepted for a long time, and GPR, which 
has limited data in patients with trauma and those with iso-
lated blunt thoracoabdominal trauma.

MATERIALS AND METHODS

Trial Design
This retrospective study was conducted at the department 
of surgery of a tertiary reference hospital. The local ethics 
committee of the institution approved the study proto-
col (13.05.2022 date and numbered 22/240), and written 
informed consent was obtained from all patients or their 
relatives. The study protocol was devised according to the 
Strengthening the Reporting of Observational Studies in Epi-
demiology guidelines [1*]. The study was performed in accor-
dance with the ethical standards laid down in the Declaration 
of Helsinki.

Participants and Eligibility Criteria
Consecutive patients who were 18 years and older treat-
ed in the emergency department for blunt thoracoabdom-
inal trauma between August 2020 and February 2022 were 
considered eligible. Patients with missing data, transferred 
from another institution, who underwent cardiopulmonary 
resuscitation before coming to the emergency department, 
patients with diabetes mellitus or renal failure, and patients 
taking antihypertensive or potassium-modifying medication 
were excluded from the study.

A total of 102 patients, of which 91 in the survivor group and 
11 in the non-survivor group, were analyzed. The flowchart 
is shown in Figure 1.

Medical and Demographic History
Age, sex, operation status, systolic blood pressure, heart 
rate, pneumothorax, hemothorax, intra-abdominal bleeding, 
blood transfusion status, glucose, potassium, hemoglobin, 
thrombocyte, and arterial blood gases (ABG) levels on admis-
sion were recorded. In addition, SI and GPR were calculated 

Survive group (n=91) Non-survive group (n=11)

Excluded (n=7611)
•	 Non-thoracoabdominal 

trauma

Excluded (n=2592)
•	 Additional Traumas

Excluded (n=323)
•	 Hypertension (n=97)
•	 Diabetes mellitus (n=74)
•	 Renal failure (n=7)
•	 Missing data (n=61)
•	 Potassium changing drug (n=8)
•	 CPR done (n=5)
•	 Referral from another institution (n=23)

Thoracoabdominal Trauma
(n=3017)

Included in the study (n=102)

Isolated thoracoabdominal trauma (n=425)

Trauma patients
(n=10203)

Figure 1. Flowchart diagram.
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using the following formulas:

SI = heart rate/systolic blood pressure
Glucose potassium ratio = glucose level/potassium level.

Outcome Measures
The primary outcome was the role of GPR and SI in predict-
ing mortality. The secondary outcome was the role of GPR 
and SI in predicting surgical indication.

Statistical Analysis
Statistical Package for the Social Sciences for Windows, 
version 22 (IBM Corp, Armonk, NY) program was used for 
statistical analysis. Before starting the statistical analysis, 
Kolmogorov-Smirnov and Shapiro-Wilk normality tests were 
applied. If the normality assumption could not be achieved 
even in any group, non-parametric tests were used. The 
Mann-Whitney U test was used to compare the variables 
obtained from the measurements. The Chi-square and Fish-
er’s exact tests were used to determine the relationship be-
tween categorical variables or analyze differences between 
the groups. The receiver operating characteristics (ROC) 
analysis was performed for the role of GPR and SI in predict-
ing mortality. To evaluate the performance of the GPR ratio 
and SI, the area under the ROC curve Area under the curve 
(AUC), 95% confidence interval (CI), cutoff values according 
to the Youden index, sensitivity, and specificity were calcu-
lated. Comparative results and other demographic charac-
teristics of the study groups were presented as ratios for 
qualitative variables and mean and median (minimum-max-

imum) for quantitative variables. The statistical significance 
limit was determined as p<0.05.

RESULTS

Demographic data (age and sex) and clinical characteristics 
(e.g., surgery status, systolic blood pressure, heart rate, glu-
cose, and potassium levels) of the 102 patients included in 
the study are presented in Table 1. There were 91 patients in 
the survivor group and 11 in the non-survivor group. There 
was no significant difference in demographic data between the 
groups. In the non-survivor group, glucose, GPR, heart rate, SI, 
hemothorax, intra-abdominal bleeding, and blood transfusion 
rate were significantly higher, while systolic blood pressure, he-
moglobin, and platelet levels were significantly lower. The rate 
of pneumothorax was higher in the non-survivor group, but 
it was not statistically significant (Table 1). Glucose and GPR 
were significantly higher in operated patients compared with 
the non-operated group, but there was no significant difference 
between heart rate, systolic blood pressure, and SI (Table 2).

The ROC analysis showing the role of GPR and SI in predict-
ing mortality and surgical indication is presented in Table 3.

Table 3 shows the optimal cut-off values for GPR and SI to 
predict mortality and surgical indication. GPR and SI cutoff 
values for mortality estimation were 36.8 (sensitivity, 0.82; 
and specificity, 0.88) and 0.86 (sensitivity, 0.82; and specificity, 
0.77), respectively. The AUCs for estimating mortality with 
GPR and SI were 0.854 (95% CI, 0.742–0.967) and 0.809 
(95%, 0.666–0.952), respectively (Fig. 2).

Table 1.	 Patients’ characteristics and laboratory parameters

Items	 All patients (n=102)	 Survivors (n=91)	 Non-survivors (n=11)	 p-value

Age 	 50 (18–80)	 49 (18–80)	 53 (19–66)	 0.69

Sex (male/female)	 77/25	 72/19	 8/3	 0.82

Operated patients, n (%)	 18 (17.6)	 12 (13.2)	 6 (54.5)	 0.001

Pneumothorax, n (%)	 24 (23.5)	 20 (22)	 4 (36.4)	 0.29

Hemothorax, n (%)	 27 (26.5)	 21 (23.1)	 6 (54.5)	 0.03

Intra-abdominal bleeding, n (%)	 16 (15.7)	 8 (8.8)	 8 (72.7)	 <0.001

Blood transfusion, n (%)	 13 (12.7)	 4 (4.4)	 9 (81.8)	 <0.001

Systolic blood pressure	 114.3±22.4	 116.9±20	 92.5±29.5	 <0.001

Heart rate (n/min)	 92.2±20.6	 90.7±19.8	 104.5±23.7	 0.03

Shock Index	 0.85±0.34	 0.8±0.3	 1.25±0.49	 <0.001

Glucose	 123.8±35.6	 120.4±35.4	 151.5±24.6	 0.006

Potassium	 4.12±0.38	 4.17±0.38	 3.8±0.26	 0.002

Glucose potassium ratio	 30.6±7.7	 29.5±7	 40.11±7.07	 <0.001

Hemoglobin	 13.7±2.5	 14.2±2.15	 9.84±2.2	 <0.001

Platelet	 237.4±75.7	 242.7±73.2	 193.4±85.3	 0.04

Data are presented as mean±standard deviation, median (minimum-maximum), or number (percent).  The p value <0.05 was considered significant (survivors vs. non-
survivors).
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Table 3 also shows the optimal cutoff values of 30.9 (sensitiv-
ity, 0.78; and specificity, 0.69) and 0.82 (sensitivity, 0.56; and 

specificity, 0.73) for GPR and SI to predict the indication for 
surgery, respectively. The AUCs of GPR and SI to estimate 
the indication for surgery were 0.761 (95% CI, 0.657–0.864) 
and 0.582 (95% CI, 0.416–0.747), respectively.

DISCUSSION
Early determination of trauma severity in patients, which is 
the cause of a significant portion of deaths worldwide, is the 
most critical point in guiding treatment. This study investigat-
ed the predictive role of SI and GPR for mortality and surgical 
indication in patients with isolated blunt thoracoabdominal 
trauma. GPR was a stronger predictor of mortality and sur-
gical indication than that of SI in patients with isolated blunt 
thoracoabdominal trauma.

The mortality rate in thoracoabdominal traumas, which con-
stitute a significant part of blunt traumas, varies from 10 to 
36%.[7] The mortality rate was determined by Patel et al.[18] 
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Table 2.	 Comparison of laboratory parameters and vital 
signs according to surgical status

İtems	 Surgery	 No-surgery	 p-value
	 (n=18)	 (n=84)

Systolic blood pressure	 104.6±29.5	 116.4±21.2	 0.09

Heart rate (n/min)	 94.8±21.7	 91.6±20.4	 0.56

Shock Index	 0.99±0.41	 0.83±0.32	 0.28

Glucose	 146.3±29.4	 118.9±35.1	 0.001

Potassium	 4.1±0.4	 4.13±0.4	 0.28

Glucose potassium ratio	 36±6.8	 29.5±7.4	 0.001

Data are presented as mean±standard deviation. P<0.05 was considered sig-
nificant.

Table 3.	 Receiver operating characteristic analysis data for glucose potassium ratio and shock index

Items	 Predicting mortality	 Predicting surgery indications

	 Glucose potassium ratio	 Shock index	 Glucose potassium ratio	 Shock index

AUC (95% CI)	 0.854 [0.742–0.967]	 0.809 [0.666–0.952]	 0.761 [0.657–0.864]	 0.582 [0.416–0.747]

Standard deviation	 0.06	 0.07	 0.05	 0.08

Cut-off value 	 36.8	 0.86	 30.9	 0.82

Youden’s index	 0.697	 0.587	 0.468	 0.282

Sensitivity 	 82%	 82%	 78%	 56%

Specificity 	 88%	 77%	 69%	 73%

P-value	 <0.001	 0.001	 0.01	 0.28

AUC: Area under the curve; CI: Confidence interval.

Figure 2. Receiver operating characteristics (ROC) analyzes for glucose potassium ratio and shock index, (a) ROC curve analysis of 
glucose potassium ratio and shock index in predicting mortality. (b) ROC curve analysis of glucose potassium ratio and shock index in 
predicting surgical indication.
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and Ciftci et al.[19] reported as 10% and 15.6%, respectively, 
and this rate was 10.7% in this study. Contrary to expected, 
patients with thoracoabdominal trauma are operated on at 
a low rate.[20] In our study, 17.6% of the patients had an op-
eration.

Hypotension and tachycardia are common vital signs in pa-
tients with trauma. The previous studies have reported that 
they can be used to predict mortality.[21] However, these two 
parameters may be normal due to compensatory mecha-
nisms, especially in patients with severe injury or even shock. 
For example, hypotension and tachycardia may not be ob-
served in healthy blood donors despite 400–500 cc blood 
loss.[22] Although systemic blood pressure and pulse rate are 
easy and quick parameters to detect trauma severity, their 
reliability is insufficient. Many studies show that the SI ob-
tained by dividing the heart rate by the systemic blood pres-
sure, which Allgower first described in 1976, is more reliable 
in determining trauma severity than that of hypotension and 
tachycardia alone.[11,12,23–25] Lammers et al.[26] reported that 
SI and injury severity score (ISS) were similarly effective in 
predicting surgical necessity and mortality in patients with 
trauma. In addition, Inal et al.[27] reported that SI effectively 
determines prognosis in patients followed up in the inten-
sive care unit after emergency surgery. Richard Crawford et 
al. reported that SI successfully predicted surgical necessity 
and mortality.[12] However, Shibahashi et al.[10] found that the 
efficacy of SI was more limited in older patients and empha-
sized the SI modified for age. In addition, Il-Jae Wang et al.[28] 
showed that SI (preSI) evaluated pre-hospital is effective in 
estimating mortality. This study had a low potential for SI in 
determining the indication for surgery in patients with blunt 
thoracoabdominal trauma (cut-off value=0.82, AUC=0.582, 
and sensitivity and specificity values 56% and 73%, respective-
ly). In addition, the SI cutoff value was 0.86, AUC 0.809, and 
the sensitivity and specificity values were 82% and 77%, re-
spectively, in estimating mortality in this study. According to 
these results, although the SI was slightly below the generally 
accepted cutoff value of 0.9, it effectively estimated mortality 
in the literature.[11]

Hyperglycemia and hypokalemia are common in patients with 
trauma due to stress hormone responses.[29] The post-trau-
matic stress response causes hyperglycemia by increasing 
catecholamine and glucagon levels. In the literature, articles 
show a strong relationship between hyperglycemia in patients 
with trauma and poor prognosis and mortality.[30] In addition, 
hypokalemia in patients with trauma is due to the effects of 
catecholamines and glucagon on Na/K adenosine-triphospha-
tase (ATPase). In this study, a relationship has also been found 
between hypokalemia and trauma, although not as strong as 
in previous publications.[31,32] Recently, GPR, which can be cal-
culated quickly and easily and provides reliable information 
about prognosis, has been increasing in patients with trauma. 
Jung et al.[16] investigated the relationship between GPR and 
mortality in patients with subarachnoid hemorrhage and re-

ported that GPR is a safe parameter in estimating mortality, 
investigated the relationship between GPR and mortality in 
patients with head trauma and reported that increased GPR 
could predict mortality for severe head trauma.[33] Recently, 
Katipoğlu et al. investigated the value of GPR in estimating 
morbidity and mortality in patients with blunt abdominal 
trauma and reported that GPR and serum glucose levels were 
highly effective in predicting surgical necessity and mortality. 
Our study found that GPR effectively predicted the surgical 
indication in isolated blunt thoracoabdominal traumas (cut-
off value=30.9, AUC=0.761, sensitivity and specificity values 
78% and 69%, respectively). We also found that GPR effec-
tively predicted mortality (cutoff value=36.8, AUC=0.854, 
sensitivity and specificity values 82% and 88%, respectively). 
According to our results, GPR was powerful and effective in 
predicting mortality and surgical indication. In addition, we 
think that the results are more accurate since we did not in-
clude patients with diabetes and those using drugs to change 
their potassium levels. Contrary to previous studies, we avoid 
time wasting since we obtained the GPR by calculating ABG.

Our study has some limitations. This was a single-center and 
retrospective study. Another limitation was the absence of 
other trauma scoring systems (such as ISS and Glasgow coma 
scale).

Conclusion
Early and rapid intervention is critical in trauma management. 
SI calculated with the patient’s vital signs and GPR obtained 
from ABG on admission can quickly predict trauma severity, 
unlike complex algorithms and time-consuming analyses. This 
study reported the efficacy of SI and GPR in predicting sur-
gical necessity and mortality in patients with trauma and the 
superior predictive role of GPR over SI.
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OLGU SUNUMU

Glukoz/potasyum oranı ve şok indeksi’nin izole künt torakoabdominal travmalı hastalarda 
mortalite tahmin etmedeki rolü
Dr. Ersin Turan, Dr. Alpaslan Şahin
Konya Şehir Hastanesi, Genel Cerrahi Kliniği, Konya

AMAÇ: Bu çalışmanın amacı, uzun süredir kabul gören şok indeksi ve verileri sınırlı olan glukoz/potasyum oranının izole künt torakoabdominal 
travmalı hastalarda prognostik değerini araştırmaktır.
GEREÇ VE YÖNTEM: Bu geriye dönük gözlemsel çalışma üçüncü basamak bir referans hastanede yürütüldü. Ağustos 2020 ile Şubat 2022 arasında 
acil serviste künt torakoabdominal travma nedeniyle tedavi edilen 18 yaş ve üstü ardışık hastalar alındı. Girişte arteriyel kan gazlarından elde edilen 
glukoz/potasyum oranları ve şok indeksi düzeylerinin mortalite ve cerrahi endikasyonu öngörme yeteneği, ROC eğrileri altında kalan alanlar he-
saplanarak değerlendirildi.
BULGULAR: Sağ kalan grubunda 91 ve mortalite grubunda 11 olmak üzere toplam 102 hasta analiz edildi. Glikoz/potasyum oranı ve şok indek-
si ile mortaliteyi tahmin etmek için ROC eğrileri altında kalan alanlar sırasıyla 0.854 (%95 GA, 0.742–0.967) ve 0.809 (%95, 0.666–0.952) idi. 
Ameliyat endikasyonunu tahmin etmek için glukoz/potasyum oranı ve şok indeksinin ROC eğrileri altında kalan alanları sırasıyla 0.761 (%95 GA, 
0.657–0.864) ve 0.582 (%95 GA, 0.416–0.747) idi.
TARTIŞMA: Bu çalışma, izole künt torakoabdominal travmalı hastalarda cerrahi endikasyonu ve mortalityi öngörmede şok indeksi ve glikoz/potas-
yum oranının etkinliğini ve glikoz/potasyum oranının şok indeksine göre daha üstün olduğunu bildirmiştir.
Anahtar sözcükler: Glikoz potasyum oranı; mortalite; şok indeksi; torakoabdominal travma.
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