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Abstract

The aims of our study are to evaluate the demographic data of
patients admitted to the emergency room with acute cholecystitis
and determine the sensitivity and specificity of various infection
parameters and ratios, primarily the neutrophil lymphocyte ratio
(NEU/LYM), in diagnosis. 59 patients diagnosed with acute
cholecystitis (the cholecystitis group) and 66 patients not
diagnosed with acute cholecystitis (the control group) were
viewed. Both groups were admitted to the emergency room with
abdominal pain. The demographic data of the patients such as
age, gender, complaints during their admission, and their
laboratory parameters were recorded on their forms and their
statistical analyses were conducted. There were 22 (37.3%)
female patients and 37 (62.7%) male patients in the cholecystitis
group. Considering the age distribution, 30.5% of the total patient
group was over the age of 65. When the admission complaints
were evaluated, the most frequent complaint (92.2%) was
abdominal pain. The increase in white blood cells (WBC), NEU,
c-reactive proteins (CRP), NEU/LYM, WBC/mean platelet
volume (MPV) levels and decrease in WBC/NEU levels in the
control group were found to be statistically significant (p<0.05).
As a result of comparing the cholecystitis group with the control
group, a ROC analysis was conducted and the cut-off values were
determined as; WBC: 7.25 10%ul, lymphocyte: 2.07 10° cells/uL,
neutrophil: 4.5 10%ul, CRP: 0.17 mg/L, WBC/NEU: 1.62,
NEU/LYM: 2.06, WBC/MPV: 0.873 and CRP/LYM: 0.06. We
think that WBC, neutrophil, CRP, NEU/LYM, WBC/MPV and
CRP/LYM ratios in acute cholecystitis, can be beneficial in
clinical use in terms of the diagnosis.

Keywords: Cholecystitis, C-reactive Protein, Emergency,
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Oz

Calismadaki amaglarimiz, akut kolesistitli hastalarin demografik
verilerini degerlendirmek ve nétrofil lenfosit oran1 (NEU/LYM)
basta olmak tizere gesitli enfeksiyon parametreleri ve oranlarmin
tan1 koymadaki sensitiviteleri ile spesifitelerini belirlemektir.
Karin agrist sikayeti ile acil servise bagvuran akut kolesistit tanisi
konulan (kolesistit grubu) 59 hasta ile akut kolesistit tanisi
almayan karm agrisi sikayeti ile gelen (kontrol grubu) 66 hasta
incelendi. Hastalarin yas, cinsiyet, bagvuru anindaki sikayetleri
gibi demografik verileri ve laboratuvar parametreleri ¢aligma
formlarina kayit edildi ve istatistiksel analizleri yapildi. Kolesistit
grubunda 22 (%37.3) kadin hasta, 37 (%62.7) erkek hasta vardi.
Yas dagilimma bakildiginda bakildiginda toplam hasta grubunun
%30.5’1 65 yas {istii hastalardi. Basvuru sikayetlerine gore
degerlendirildiginde en sik karm agrisi (%92.2) sikayeti vardi.
Kontrol grubunda white blood cell (WBC), NEU, c-reaktif
protein (CRP), NEU/LYM, WBC/mean platelet volume (MPV)
oran1 ve CRP/LYM orani degerlerindeki artis ve  WBC/NEU
degerindeki diigiis istatistik agidan anlamli bulundu (p<0.05).
Kolesistit grubunun, kontrol grubuyla karsilagtirllmasi sonucu
ROC analizi yapilmis ve cut off degerleri; WBC: 7.25 10%/ul,
lenfosit: 2.07 103 cells/uL, nétrofil: 4.5 10%ul, CRP: 0.17 mg/L,
WBC/NEU: 1.62, NEU/LYM: 2.06, WBC/MPV: 0.873 ve
CRP/LYM: 0.06 olarak tespit edilmistir. Akut kolesistitte WBC,
notrofil, CRP, NEU / LYM, WBC / MPV ve CRP / LYM
oranlarinin klinik kullanimda tani agisindan faydali olabilecegini
diisiintiyoruz.

Anahtar Kelimeler: Acil, C-reaktif Protein, Kolesistit, Notrofil
Lenfosit Orani

Introduction

When all of the patients admitted to the
emergency room were examined, it was seen that
the number of admissions with abdominal pain was
quite high. Acute cholecystitis, which is one of the
most important and frequent causes of abdominal
pain, is a disease that results from the obstruction of
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the cystic duct, commonly with a gallstone (95%),
and ends with the inflammation and distension of
the gallbladder (1). The gallbladder and biliary
tracts being obstructed because of gallstones is one
of the most commonly seen biliary system
emergencies (2). When the patients with
cholelithiasis were examined, the presence of
cholecystitis was observed in approximately 20% of
them (3). While its etiology remains partially
unknown, cholecystitis is more frequently seen in
cases such as burns, major trauma, sepsis, diabetes
mellitus (DM), organ failure, major surgical
intervention and vasculitis (4). When the clinical
results of patients with acute cholecystitis are
examined, nausea, vomiting, and upper right
quadrant  ache are  frequently  observed.
Ultrasonography (USG) is the primary imaging
method used in the evaluation of gallbladder
pathologies. Contrast computer tomography (CT) is
also used for differential diagnosis in diagnosis and
staging (5).
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In addition to imaging methods that have a
place in the diagnosis of acute cholecystitis such as
CT and USG, many biochemical blood tests and
derivative blood parameters derived from them are
utilized since they are cheap and give quick results.
It is known that especially WBC, CRP and MPV
from the biochemical blood parameters are efficient
and useful indicators in the laboratory diagnosis of
acute cholecystitis (6).

In clinics, the neutrophil (NEU) and lymphocyte
(LYM) ratio is a derived blood parameter easily
obtained with the ratio of the two parameters
detected with a complete blood cell count and are
indicators of inflammation. When recent studies are
reviewed, although they are shown as prospective
indicators for the diagnosis of various diseases,
particularly DM, appendicitis, coronary heart
diseases, there is not a lot of information about the
diagnostics of these derived parameters in the
preliminary diagnosis of acute cholecystitis yet
(7,8).

The aims of the present study are to examine the
demographic data of patients who were admitted to
the emergency room and were diagnosed with acute
cholecystitis, and investigate the efficacy of values
such as WBC, LYM, CRP, CRP/LYM, WBC/NEU,
NEU/LYM and WBC/MPYV ratio in diagnosis.

Material and Method

The ethics committee approval for our study
was received from Kafkas University Medical
Faculty Ethics Committee with the decision dated
30.10.2019 and numbered 80576354-050-99/235.
The data of 125 patients over the age of 18 admitted
to the emergency room with abdominal pain and
diagnosed with cholecystitis during the last 1-year
period (between 01.11.2018-01.11.2019) were
collected from the hospital automation system and
patient files and they were examined
retrospectively. All patients who had abdominal
pain due to post-trauma, cancer, metastases,
endocrine and metabolic diseases, patients whose
data were not completely accessible and the
patients who were under the age of 18 were
excluded from the study. According to the
abdominal USG and/or abdomen CT results of the
125 patients who were included in the study,
patients were divided into two groups; 59 patients
having acute cholecystitis as group 1, 66 healthy
patients not having acute cholecystitis or abdominal
pain secondary to an infection as group 2. While the
age and gender from the demographic features of
the cholecystitis and control group were being
evaluated, the average WBC, NEU, LYM levels
from the complete blood parameters and CRP
levels from routine biochemical markers were
examined in addition to their derivatives,
NEU/LYM, WBC/NEU, WBC/MPV  and
CRP/LYM ratios. Since all patients were included
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in the study, it was not found necessary to conduct
a power analysis.

The data obtained in the study were analyzed
using the statistics program Statistical Package for
Social Sciences (SPSS) version 22.0 (SPSS Inc.,
Chicago, IL, USA). The data that fit the normal
distribution was determined as average + standard
deviation. The difference between groups was
analyzed by conducting the Student’s t-test between
the control group and the cholecystitis group.
Correlation analysis was used to evaluate the
relationship between WBC, neutrophil, CRP,
WBC/NEU, NEU/LYM, WBC/MPV  and
CRP/LYM ratios. Blood parameters and the cut-off
values of their ratios were calculated for the ROC
analysis. Then, for each of the blood parameters of
group 1 with 59 patients and group 2 with 66
patients, a wide range of analyses about the
estimated value of each tested parameter were
carried out using the ROC curve extracted from the
receiver operating characteristic curve AUC the
area that falls under the ROC curve.

A graph was drawn for each analyzed result for
every value (WBC, lymphocyte, neutrophil, CRP,
WBC/NEU, NEU/LYM, WBC/MPV and
CRP/LYM), thus a ROC curve was created. In the
ROC curve analysis, the sensitivities, specificities,
AUC values were analyzed. The value p<0.05 was
accepted as significant in all statistical analyses.

Results

When 436 patients who referred to our clinic
with abdominal pain were examined one by one, it
was seen that of 59 patients were diagnosed with
cholecystitis, 22 of them (37.3%) were female, 37
(62.7%) of them were male. When the age
distribution of the patients was examined, it was
found that 30.5% of the total patient group
consisted of patients over the age of 65. As for the
control group, there were 26 males and 40 females.
When the patients were evaluated according to the
admission complaints, it was observed that the most
common complaint was abdominal pain (92.2%). It
was followed by nausea and vomiting (42.3%). In
approximately 30% of the patients, there was more
than one complaint during the admission. There
were 2 patients who had abdominal pain, nausea-
vomiting and fever complaints together. The
laboratory parameters of the cholecystitis group and
the control group were examined.

While the average blood parameter and ratio
values in the cholecystitis group were respectively
found as; WBC: 9.54+3.54 10%ul, lymphocyte:
2.27+3.55 10° cellsfuL, neutrophil: 7.91+8.05
10%ul, CRP: 3.31+5.03 mg/L, WBC/NEU:
1.44+0.35, NEU/LYM: 5.12+4.54, WBC/MPV:
1.1340.46 and CRP/LYM: 2.97+5.53.  These
values for the control group were respectively
found as; WBC: 7.19+1.68 10%ul, lymphocyte:
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4.594+19.33 10% cells/ul, neutrophil: 4.44+1.32
10%ul, CRP: 0.15£0.11 mg/L, WBC/NEU:
1.66+£0.25, NEU/LYM: 2.29+1.12, WBC/MPV:
0.84+0.22 and CRP/LYM: 0.08+0.08 (Table 1).
When the control group and the cholecystitis group
was compared, the increase in WBC, NEU, CRP,

NEU/LYM, CRP/LYM values in the cholecystitis
group and the decrease in the WBC/NEU value
were found to be statistically significant (p<0.05)
(Table 1).

Table 1. The average values and p values of blood parameters and their derivations in the control

group and cholecystitis group

Blood parameters and Ratios Groups Average and Standard deviation P value

WBC (10%/ul) Control 7.19+1.68 0.000
Cholecystitis 9.54 £3.54

LYM (103 cells/uL) Control 459 +19.33 0.367
Cholecystitis 2.27 £3.55

NEU (10%/ul) Control 4.44+1.32 0.002
Cholecystitis 7.91+8.05

CRP (mg/L) Control 0.15+0.11 0.000
Cholecystitis 3.31+£5.03

WBC/NEU Control 1.66 +0.25 0.000
Cholecystitis 1.44+0.35

NEU/LYM Control 229+1.12 0.000
Cholecystitis 5.12 +4.54

CRP/LYM Control 0.08 +£0.08 0.000
Cholecystitis 2.97+5.53

WBC/MPV Control 0.84 £0.22 0.000
Cholecystitis 1.13+0.46

The data from the WBC, CRP, NEU,
WBC/NEU, NEU/LYM, WBC/MPV  and
CRP/LYM ratios were found to be statistically
significant (p<0.05). In the cholecystitis group; a
statistically significant positive correlation between
the LYM and WBC values was observed when the
NEU values were examined. A statistically
significant negative correlation between the
patients’” WBC/NEU ratio and WBC, LYM, NEU
was observed. A statistically significant positive
correlation was observed between the MPV, CRP
and NEU/LYM ratios when the patients’
CRP/LYM ratio was examined. A negative
correlation between patients” WBC/MPV ratio and
MPV and WBC/NEU, a statistically significant
positive correlation between NEU and WBC was
found. A negative correlation between NEU/LYM
and WBC/NEU, a statistically significant positive
correlation between CRP and the WBC/MPV ratio
was observed.

As a result of comparing the cholecystitis group
with the control group, ROC analysis was
conducted and the cut-off values were determined
as WBC: 7.25 10%pl, lymphocyte: 2.07 10°
cells/uL, neutrophil: 4.5 10%/ul, CRP: 0.17 mg/L,
WBC/NEU: 1.62, NEU/LYM: 2.06, WBC/MPV:
0.87 and CRP/LYM: 0.06 (Figure 1).

Both sensitivity and specificity values were
taken into consideration while conducting the ROC
analysis. In the ROC analysis, sensitivity,
specificity, 95% confidence interval for sensitivity,
95% confidence interval for specificity, cut-off
values and AUC values were examined for the
blood parameters and ratios. CRP was found to be
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the highest in sensitivity (89.83%) and specificity
(69.70%) (Table 2). While LYM was found to be
the lowest in sensitivity (64.41%), WBC and
WBC/MPV were the lowest in specificity
(50.00%).

Discussion

When the cholecystitis cases were examined
according to the age and gender, cholecystitis was
most frequently found between the ages 30-60 and
in women (3). The age of occurrence in our study
was consistent with the literature. We attribute the
reason for a higher number of male patients, unlike
the literature, to a habit of eating out a lot and
irregular eating habits in terms of meat and fats.

It was found that approximately 5-10% of the
patients admitted to the emergency room with the
complaint of abdominal pain were patients
diagnosed with acute cholecystitis (9). In our study,
when all of the abdominal pain cases (n=436)
determined as the reference in our study were
examined, the ratio of patients diagnosed with acute
cholecystitis was 7.39%, consistent with the
literature.

Cholecystitis, which occurs as a result of
inflammation in the gallbladder, has some systemic
symptoms; these are high fever, CRP and WBC.
CRP is an acute phase reactant frequently used in
clinical practice. It is found in high levels in many
infectious, autoimmunity and neoplastic diseases,
including acute cholecystitis. Similar to our study,
in the Bedel’s study, when the cholecystitis group
was compared to the control group the WBC, CRP,
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NEU/LYM values of the cholecystitis group were
found to be significantly higher than those of
control group (p<0.001) (10).

In another study conducted about the patients
with acute cholecystitis, it was argued that high
NEU/LYM can be used in diagnosis. In this Lee’s
study, the patients were evaluated separately as
under the age of 50 and over the age of 50, and it
was observed that the patients over the age of 50
had higher NEU/LYM (11). Also, it has been
suggested in another study that having NEU/LYM
results as >3 is an indicator of the disease’s
severity. NEU/LYM can be easily calculated with
routine blood tests from patients. However the

CRP cut off: 0,177

WBC cut off: 7,25

determined value for the diagnosis of acute
cholecystitis has not been revealed yet (12).

In Basol’s study, the mean NEU/LYM was
determined as 5.37+4.9, and the NEU/LYM value
was found to show no significant difference
regarding gender and age groups (p>0.05) (13). In
Beliaev’s study, they found the WBC number as
12.2 10%ul on average, NEU/LYM as 8.5 on
average (14). It was WBC: 9.54+3.54 10%pl,
NEU/LYM: 5.1244.54 in our study. It was
determined as high in proportion with the infection
and can be considered to use as an inflammatory
marker.

LYM cut off: 2,075

Sensitivity¥h

T T [E

WEBC/NEU cut off: 1,628

a0 100 0 20 40 60 A0 100
100% - Specificity%

100% - Specificity

WEBC/MPYV cut off: 0,873
100

an
60

40

Sensitivitys

20

= =
z =
= =z
£ =
c 40+ E
w0
20
o T T T T 1 o a T
0 20 40 60 80 100 MY 4:1
100% - Specificity%
MEU cut off: 4,5
fo0 100 —
Eﬂ‘ Bi—
2 Z
2 80 £ 80
= i
g Al E 40
] 0
20 20
o= T T T T T 0¥ — T
0D 20 40 GO0 &0 100 0 0 40

100%% - Specificity¥

NEWLYM cut off: 2,061
100

B0+
G0

40 4

Sensitivity
Sensitivity%

20

0 - T T T T T o

o

T T T T T T 1
B0 100 ] 20 40 60 80 100
100% - Specificity %

100% - Specificityt

CRPILYM cut off: 0,066

T
o 20 40 60 8x 100 o 20 40 60

100%: - Specificity¥:

T T
&0 100

100% - Specificity%

Figure 1. The ROC curve for the values of blood parameters and its derivatives
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Table 2. Sensitivity, specificity and AUC values of blood parameters and ratios used in ROC analysis in
cholecystitis patients

WBC NEU LYM CRP WBC/NEU NEU/LYM WBC/MPV CRP/LYM
Sensitivity 67.80% 71.19% 64.41% 89.83% 72.88% 74.58% 69.49% 88.14%
SN, 95% CI 55.11-78.31 58.62- 81.16 51.66-75.40 79.54- 95.26 60.40- 82.56 62.20- 83.94 56.85-79.75 77.48-94.13
Specificity 50.00% 58.46% 52.31% 69.70% 52.31% 55.38% 50.00% 61.54%
SP, 95% CI 38.27-61.73 46.34-69.64 40.38-63.98 57.78-79.45 40.38- 63.98 43.34- 66.83 38.27-61.73 49.38-72.40
AUC 0.698 0.736 0.652 0.906 0.752 0.751 0.7013 0.876
AUC, 95% CI 0.603- 0.794 0.646-0.827 0.554-0.749 0.852-0.960 0.663-0.842 0.664- 0.839 0.607-0.795 0.810- 0.941
Cut-off 7.250 4.500 2.075 0.170 1.628 2.061 0.873 0.066

In a study conducted about the hemogram
parameter levels in acute cholecystitis, the average
LYM number was found as 1.5+1.15 KL
10%/mm® when the blood count results of the
patients were examined (15). These values were
consistent with the literature in our study.

In a study conducted on CRP levels in patients
diagnosed with acute cholecystitis, the CRP level
was calculated as 6.79 £ 1.25 mg/L (16). On the
other hand, it was determined that the CRP levels in
our study were higher than the normal reference
range.

In Cardall’s study, the sensitivity of the WBC
number was found as 76% and its specificity was
found as 52% in the diagnosis of acute
cholecystitis, and clinicians were suggested not to
use this parameter as an indicator in the diagnosis
(17). In our study, the sensitivity for WBC in acute
cholecystitis patients was found as 67.80%, while
the specificity was observed to be consistent with
this study (50%).

In Bedel’s study, for the laboratory parameters
in the diagnosis of acute cholecystitis, the
sensitivity, specificity and AUC values for WBC,
with the cut-off value accepted as 8.95, was found
as 66.4%, 72.8% and 0.716%, respectively. For
CRP, whose cut-off value was accepted as 9.5,
sensitivity, specificity and AUC values were found
as 70%, 73.2% and 0.716% respectively. In our
study, when the ROC analysis was conducted by
comparing the result of cholecystitis group with the
control group, the sensitivity and AUC value for
WBC was found to be similar to the results of the
study carried out by Bedel’s study, while the
specificity percentage was found to be lower (50%).
On the other hand, the specificity percentage for
CRP was found to be consistent with the literature
(10).

In a study, where a ROC analysis for
NEU/LYM with a cut-off value of 6.56 was
conducted, the sensitivity was found as 77.5%,
specificity as 67.5% and AUC value as 0.736 in the
cholecystitis group (18). In our study, while the
sensitivity and AUC values showed similarities,
specificity was found to be lower.

When a literature review was carried out for the
CRP/LYM ratio, the ROC analysis results for acute
cholecystitis could not be obtained. In acute
cholecystitis patients, it was found as high
CRP/LYM sensitivity (88.14%) and specificity
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(61.54%) in the ROC analysis evaluation in our
study. We believe that this study can give a
parameter since ratios not available in the literature
and shed light for the studies to be conducted about
this topic.

In conclusion; currently many indicators are
being used to diagnose acute cholecystitis.
Especially during the first stage of evaluating the
patient, examining hemogram and biochemical
blood tests accelerates the diagnosis process since it
is cheaper, easier and more accessible compared to
imaging methods. In the blood tests that are given
to patients, who refer to the emergency room, the
WBC, NEU, CRP, NEU/LYM, CRP/LYM,
WBC/NEU and WBC/MPV ratio can be beneficial
in clinical use for the diagnosis. It is necessary that
the indicators in the study are analyzed in a more
comprehensive sample.

Ethics Committee Approval: The ethics
committee approval for this study was received
from Kafkas University Medical Faculty with the
decision dated 30.10.2019 and numbered
80576354-050-99/235.
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