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Do biomarkers have predictive value in the treatment modality of 
the patients diagnosed with bowel obstruction?
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INTRODUCTION
The rapid increase in the population has led to a large increase in the 
number of patients admitted to emergency services. Approximately 
5–10% of emergency department admissions are due to bowel 
obstruction1. There are two approaches to the treatment of bowel 
obstruction: conservative and surgical. Patients who fail to improve 
within 48–72 h with conservative treatment need surgical treat-
ment. In this process, bowel ischemia and necrosis may progress2,3.

Procalcitonin (PCT) is released from the C cells of the thyroid 
in healthy individuals. It has been established that the source of 
increased PCT after bacterial infections is the neuroendocrine 
cells in the lungs, liver, intestines, and pancreas4-6. The half-life 
of PCT ranges from 18 and 24 h7. Plasma levels >0.5 ng/mL 
are considered pathological8,9.

C-reactive protein (CRP) was the first acute-phase reactant 
detected to be susceptible to inflammation and tissue damage. An 
increased lactate level is an important marker for indicating tissue 
hypoxia, sepsis, and mortality. Studies show that the CRP/lactate 
ratio predicts mortality in intestinal obstruction3,10. Preoperative 

low albumin levels are related to extracellular interstitial fluid and 
may predict mortality11,12. Blood urea nitrogen (BUN)/albumin 
ratio can predict mortality in critically ill patients13. 

In this study, we aimed to investigate the ability of labo-
ratory values (i.e., PCT, CRP/lactate, and BUN/albumin) to 
predict the need for surgical treatment and mortality in patients 
diagnosed with bowel obstruction.

METHODS
This study, which was planned retrospectively, included patients 
who were diagnosed as having ileus in the emergency depart-
ment of a tertiary care hospital and hospitalized from January 1, 
2018 to December 31, 2020. This study obtained the approval 
from the ethics committee.

Patients
Patients diagnosed with ileus (diagnosis was made by emergency 
physicians) in the emergency department were included in this 
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SUMMARY
OBJECTIVES: This study aimed to investigate the ability of the biomarkers to predict the surgery treatment and mortality in patients above 18 years 

of age who were hospitalized with the diagnosis of bowel obstruction from the emergency department. 

METHODS: This is a 2-year retrospective study. The patients’ demographic data, laboratory parameters on admission to emergency department, 

treatment modalities, and the length of hospital stay were recorded. Patients were divided into two groups: conservative and surgical treatment. 

Statistical analysis was performed to investigate the value of biomarkers in predicting mortality and the need for surgery. Data were analyzed using 

IBM SPSS version 22.

RESULTS: A total of 179 patients were included in this study. Of these, 105 (58.7%) patients were treated conservative and 74 (41.3%) were 

treated operatively. The elevated procalcitonin (PCT) level, C-reactive protein, blood urea nitrogen-to-albumin ratio, and lactate-to-albumin ratio 

were significantly correlated with surgical treatment, length of hospital stay, and mortality. procalcitonin threshold value of 0.13 ng/mL was able 

to predict the need for surgical treatment, with a sensitivity of 79% and a specificity of 70.3%. Procalcitonin threshold value of 0.65 ng/mL was 

able to predict the mortality rate of the patients, with a sensitivity of 92.9% and a specificity of 78.1%.

CONCLUSIONS: Biomarkers, especially procalcitonin, may be useful in bowel obstruction treatment management and may predict mortality.
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study. This study consisted of 179 hospitalized patients aged 
above 18 years with acute abdomen and diagnosed as having 
ileus. The exclusion criteria were as follows: patients with acute 
mesenteric ischemia, postoperative early obstruction, cancer 
diagnoses, patients aged below 18 years, patients who did not 
accept treatment, those who left the emergency department 
without permission, and patients referred to another hospital.

Data collection and measurements
Relevant data were collected from the records of the emergency 
department and the hospital data processing record system. 
Data analysis included demographic data, laboratory param-
eters on admission to the emergency department, computed 
tomography (CT) reports, treatment modalities (conservative 
or surgical), length of hospital stay (LOS), and mortality. Serum 
PCT levels were analyzed using chemiluminescence immu-
noassay (CLIA), and a standard test kit was used. Other bio-
chemical parameters were studied using a Beckman Coulter 
Chemistry Analyzer AU5800.

We divided the patients into two groups: those who under-
went surgery and those hospitalized for conservative treatment 
with nasogastric decompression. The decision for surgery or con-
servative treatment was made after consultation with a general 
surgeon based on the clinical and radiologic findings, the pres-
ence of obstruction, and the presence of strangulation, fluid–
electrolyte, and acid–base balance. We compared the PCT, CRP, 
lactate, CRP/albumin, lactate/albumin, and BUN/albumin val-
ues in these patients to predict surgical treatment and mortality.

Outcome
The first outcome for this study was in-hospital mortality. 
The patients were followed up during hospitalization for mor-
tality. The secondary outcomes were the patients’ need for sur-
gical treatment and LOS.

Statistical analysis
Data were analyzed using IBM SPSS version 22. Mean, standard 
deviation, median, minimum–maximum, frequency, and ratio 
values were used in the descriptive statistics of the data. The χ² 
test was used for the comparison of categorical variables. Student’s 
t-test was performed to compare two groups when normally 
distributed, and Mann-Whitney U test when not normally dis-
tributed. A receiver operating characteristics (ROC) curve was 
used to investigate the accuracy of PCT and other biomarkers in 
predicting mortality and the need for surgery. The cutoff value 
was determined using the Youden Index, in which the highest 
sensitivity and specificity point in the ROC curve was taken. 
The statistical significance level was set as p<0.05. 

RESULTS
The total number of patients admitted to the emergency depart-
ment during the study period (January 1, 2018, to December 
31, 2020) was 576,499. Of these, 18,374 patients were hos-
pitalized in the general surgery clinic from emergency depart-
ment. Of these, 8,841 patients were hospitalized for nontrau-
matic reasons. Notably, 378 patients included in the study were 
those who were diagnosed with ileus (diagnosed by emergency 
medicine physicians) on admission to the emergency depart-
ment and were hospitalized in the general surgery clinic with 
this preliminary diagnosis. Overall, 199 patients were excluded 
from this study: 155 patients had a diagnosis other than ileus 
(acute appendicitis n=17, acute cholecystitis n=46, acute mesen-
teric ischemia n=13, acute diverticulitis n=7, strangulated her-
nia n=15, perforated gallbladder n=5, four gastric perforation 
n=4, and tumor n=48), 4 patients did not accept hospitaliza-
tion despite having bowel obstruction, 34 patients had missing 
file information and laboratory parameters, and 6 patients left 
the emergency department without permission. 

As a result, 179 patients were included in the final analy-
sis; 39.1% (n=70) were female and 60.9% (n=109) were male. 
The mean age of the patients was 56.5±7.3 years. The distri-
bution, demographic characteristics, and laboratory parame-
ters of the patients according to the treatment they received 
are presented in Table 1.

The first treatment methods that the patients received after 
being admitted to the surgery clinic due to ileus were as fol-
lows: conservative treatment with nasogastric decompression 
was performed on 58.7% of the patients (n=105), and surgical 
treatment was performed on 41.3% (n=74). The mean LOS 
of the patients who received conservative treatment in hospi-
tal was 3.6±2.1 days and that of patients who received surgi-
cal treatment was 10.6±8.7. As a result, the LOS of patients 
who needed surgical treatment was considerably longer than 
in patients who received conservative treatment (p<0.001).

Figure 1 presents the need for surgical treatment of PCT, 
lactate, CRP/lactate, lactate/albumin, and BUN/albumin values 
from the laboratory data at the time of hospital admission, as 
determined using ROC curve analysis. In direct comparisons, 
PCT showed better overall performance than lactate, CRP/lac-
tate, lactate/albumin, and BUN/albumin, with the area under 
the ROC curve (AUC) value of 0.798 (95%CI 0.730–0.866). 
A PCT threshold value of 0.13 ng/mL was able to predict the 
need for surgical treatment, with a sensitivity of 79% and spec-
ificity of 70.3% 

Finally, 137 (76.5%) patients were discharged, and 24.5% 
(n=42) died. ROC analysis was also performed to predict the 
mortality rate of the patients using PCT, lactate, CRP/lactate, 
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lactate/albumin, and BUN/albumin values from the laboratory 
data at the time of hospital admission, as shown in Figure 1. 
The analysis of this curve is presented in Table 2. PCT showed 
better results than the other parameters, with an AUC value of 
0.921 (95%CI 0.882–0.960; p<0.001). A PCT threshold value 
of 0.65 ng/mL was able to predict mortality in patients, with 
a sensitivity of 92.9% and a specificity of 78.1%.

In the analyses for the prediction of mortality, the lactate/
albumin ratio (AUC 0.788, 95%CI 0.705–0.872; p<0.001) 
was higher than the BUN/albumin value (AUC 0.715, 95%CI 
0.629–0.802; p<0.001). The lactate/albumin threshold value of 
0.075 was able to predict mortality with a sensitivity of 78.6% 
and a specificity of 63.5%, and the BUN/albumin threshold value 
was 0.69 with a sensitivity of 88.1% and specificity of 54.7%.

Table 1. Characteristics of the patients according to the requirement of treatment.

Conservative 
management

(n=74)

Surgical  
management

(n=105)
p-value

Age, years (min–max) 53.4±6.3 (65–87) 57.7±8.3 (65–97) 0.034

Sex, n (%)

Female 37 (50) 33 (31.4)
0.012

Male 37 (50) 72 (68.6)

Comorbidity, n (%)

Hypertension 36 (48.6) 67 (63.8) 0.043

Coronary artery disease 23 (31.1) 52 (49.5) 0.014

Lung disease 19 (25.7) 30 (28.6) 0.669

Kidney insufficiency 11 (14.9) 37 (35.2) 0.002

Diabetes mellitus 16 (21.6) 23 (21.9) 0.964

Congestive heart failure 4 (5.4) 17 (16.2) 0.027

Cerebrovascular disease 10 (13.5) 8 (7.6) 0.197

BT Finding 64 (86.5) 94 (89.5) 0.534

Length of hospital stay (days) 3.6±2.1 10.6±8.7 <0.001

Prognosis

Survival 69 (93.2) 68 (64.8)
<0.001

Non-survival 5 (6.8) 37 (35.2)

White blood cell (103/µL)  12.1±5.8 12.1±6.1 0.938

Hemoglobin (g/dL) 12.7±2.1 12.5±2.5 0.549

Platelet (103/µL) 314.7±140.9 292.9±127.1 0.281

Biochemical Parameters

Sodium (mmoL/L) 136.8±4.7 135.7±4.9 0.171

Potassium (mmoL/L) 4.5±0.6 4.3±0.8 0.014

Chlorine (mmoL/L) 100.9±5 99.6±6.3 0.140

Calcium (mmoL/L) 9.4±0.8 8.9±0.9 0.002

Blood urea nitrogen (mg/dL) 26.1±14.8 32.0±17.7 0.015

Creatinine (mg/dL) 1.05±0.7 1.6±2.2 0.026

Aspartate transaminase (U/L) 25.1±12.2 37.2±55.5 0.069

Alanine transaminase (U/L) 16.8±10 24.1±33.2 0.067

Albumin (mg/L) 35.6±5.8 31.2±7.6 <0.001

C-reactive protein (mg/L) 8.5±9.8 15.4±13.5 <0.001

Procalcitonin (ng/mL) 2.2±11.1 7.5±15.8 0.009

Lactate (mmoL/L) 2.2±1.1 3.2±2.5 <0.001

Lactate/albumin 0.06±0.03 0.11±0.08 <0.001

BUN/albumin 0.8±0.5 1.1±0.7 <0.001

BUN: blood urea nitrogen.
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DISCUSSION
Our study investigated the ability to predict surgery and mor-
tality using laboratory parameters checked at the time of hos-
pital admission in patients who were hospitalized due to ileus 
from the emergency department. We observed that high PCT 
values in patients with ileus were greater than other labora-
tory markers compared to predicting the need for surgical 
treatment and mortality. We found that the need for surgical 
treatment increased with PCT values >0.13 ng/mL (sensitivity 
79%, specificity 70.3%) and mortality significantly increased 
at values >0.65 ng/mL (sensitivity 92.9%, specificity 78.1%).

Laboratory parameters affected by inflammatory mark-
ers are also expected to increase. These mediators induce the 
release of PCT from intestinal macrophages and hepatocytes 
through the portal system14. A prospective non-randomized 
study conducted with 59 patients diagnosed with small bowel 
obstruction showed that the surgical treatment achieved cut-
off value by measuring PCT levels every 6 h. The cutoff value 
was 0.16 ng/mL at first admission and was >0.27 ng/mL at 
the 18th hour15. In another study of 242 cases that predicted 
surgical treatment, the authors emphasized that PCT levels in 
the treatment of ileus could play an essential role in clinical 

Figure 1. Receiver operating characteristics curves showing comparisons of procalcitonin, lactate, C-reactive protein, lactate/albumin, blood urea 
nitrogen/albumin values in predicting (A) the need for surgery and (B) hospital mortality. 

BUN: blood urea nitrogen; CRP: C-reactive protein; PCT: procalcitonin; ROC: receiver operating characteristics.

Table 2. Receiver operating characteristics analysis of procalcitonin, lactate, C-reactive protein, lactate/albumin, and blood urea nitrogen/albumin 
values for the need of surgery and hospital mortality.

AUC SE (95%CI) Cutoff Sensitivity Specificity p-value

Surgery need

PCT 0.798 0.035 0.730–0.866 0.13 79 70.3 <0.001

CRP 0.681 0.040 0.602–0.760 5.9 73.3 56.8 <0.001

Lactate/albumin 0.673 0.040 0.595–0.751 0.07 63.8 60.8 <0.001

BUN/albumin 0.657 0.041 0.577–0.737 0.73 62.9 63.5 <0.001

CRP/lactate 0.615 0.043 0.532–0.699 2.3 69.5 51.4 0.009

Lactate 0.603 0.042 0.522–0.685 2.35 62.9 50 0.019

Hospital mortality

PCT 0.921 0.020 0.882–0.960 0.65 92.9 78.1 <0.001

Lactate/albumin 0.788 0.042 0.705–0.872 0.075 78.6 63.5 <0.001

BUN/albumin 0.715 0.044 0.629–0.802 0.69 88.1 54.7 <0.001

Lactate 0.713 0.050 0.615–0.811 2.75 61.9 70.8 <0.001

CRP 0.686 0.046 0.597–0.775 8 81 53.3 <0.001
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decision-making in acute bowel obstruction, and they pro-
ceeded to surgery with value >1 ng/mL16. 

Our study found that CRP and lactate were also significant 
in predicting surgical treatment. CRP begins to rise in 3–6 h 
after inflammation, peaks in 30–60 h17. Studies suggested that 
CRP and lactate levels might help predict strangulation and 
make early decisions for surgery18.

Lactate is produced from many tissues, mostly muscle tis-
sue. It has two isomers, l-lactate and d-lactate. d-Lactate is 
used by human colon bacteria, produced by glycosylase, and 
its normal serum level is very low. Its elevation is always asso-
ciated with pathological bowel diseases and strangulation19.

It was reported that BUN levels increased in critical dis-
eases with high mortality13,20,21. Albumin, a negative acute-
phase reactant, is a protein that protects plasma osmolar-
ity. The decrease in albumin synthesis due to nutrition and 
inflammation causes a decrease in serum albumin levels22. 
Our study observed that the ratio of BUN and albumin in 
patients with intestinal obstruction aged above 18 years was 
significant in determining LOS and mortality. Especially in 
patients with impaired intestinal obstruction, increased BUN 
and decreased albumin values may have an essential place in 
predicting mortality. 

A few studies on PCT and its ability to predict mortal-
ity have found different results. In a prospective study of 153 
patients who underwent abdominal surgery, no statistically 
significant relationship was found between PCT and 28-day 
mortality after surgical treatment23, but PCT values were asso-
ciated with 28-day mortality >2.5 ng/mL in 454 patients who 
underwent surgical treatment in another study24. Our study 

found that PCT value >0.65 ng/mL had a high predictive 
power for mortality.

The limitations of this study are that it is single-centered 
and retrospectively arranged study.

CONCLUSION
It is vital to detect intestinal obstruction for emergency surgi-
cal decisions and predict whether it will transform into isch-
emia. PCT, which is measured in the emergency department, 
can help the surgeon predict mortality as an additional test to 
physical examinations and radiology in making methods of 
treatment for patients with intestinal obstruction.
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