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ABSTRACT

BACKGROUND: Acute appendicitis (AA) is the most common extra-obstetric condition requiring surgery during pregnancy. AA
diagnosis is made by laboratory tests along with anamnesis and physical examination findings. Due to the physiological and anatomical
changes during the pregnancy, AA diagnosis is more challenging in pregnant women compared to non-pregnant patients. The present
study evaluated the significance of white blood cell counts (WBC), neutrophil-to-lymphocyte ratio (NLR), C-reactive protein/albumin
ratio (CAR) and lymphocyte-to-C-reactive protein ratio (LCR) to diagnose acute appendicitis during pregnancy.

METHODS: Pregnant patients admitted to General Surgery Inpatient Clinic with AA pre-diagnosis in September 2015-December
2019 period were screened using International Statistical Classification of Diseases and Related Health Problems-10 (ICD-10) diagnosis
code (K35= acute appendicitis, Z33= pregnancy), and AA patients were identified retrospectively. The patients were divided into two
groups. The Group | included the patients who had appendectomy due to AA and had a suppurative appendicitis diagnosis based on the
pathological evaluation. On the other hand, Group Il had the patients admitted as an inpatient with AA pre-diagnosis, but discharged
from the hospital with full recovery without operation. Group lll, i.e., the control group, on the other hand, was constituted by 32
randomly and prospectively recruited healthy pregnant women who were willing to participate in the study and who had matching
study criteria among the patients followed in Obstetrics and Gynecology outpatient clinic of our hospital.

RESULTS: This study included 96 pregnant women with an average age of 29.20+4.47 years (32 healthy pregnant women, 32 pregnant
women followed for acute abdominal observation and 32 pregnant women who underwent appendectomy). Of these patients, three
cases who turned out not to have suppurative appendicitis (negative appendectomy) and two cases found to have perforated appendi-
citis based on intraoperative and histopathological evaluations were excluded from this study. The results showed that Group | patients
had significantly higher WBC (p=0.001), CAR (p=0.001) and NLR (p=0.001), but significantly lower LCR values (p=0.001) compared to
the Groups Il and lll. Besides, based on logistic regression analysis, it was revealed that higher WBC, CAR and NLR values and lower
LCR values were independent variables that could be used for the diagnosis of AA in pregnant women.

CONCLUSION: Considering WBC, NLR, CAR and LCR parameters in addition to medical history, physical examination and imaging
techniques could help clinicians diagnose acute appendicitis in pregnant women.
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INTRODUCTION pregnancy is acute appendicitis (AA), and its incidence rate
is similar to that of non-pregnant patients.l'! The diagnosis

The most common cause of non-obstetric surgery during  of AA is made based on the patient’s anamnesis and physical
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examination findings accompanied by laboratory tests. Due
to physiological and anatomical changes during pregnancy,
the diagnosis of AA is more difficult than in non-pregnant
patients. In addition, the lack of pathognomonic signs and
findings, and poor predictive value of the relevant laboratory
tests make the diagnosis of AA difficult in pregnant patients.
2 This could be life-threatening for the mother and fetus.!

There is no specific laboratory parameter specific to AA di-
agnosis, but white blood cell count (WBC) and C-reactive
protein (CRP) are commonly used for this purpose. How-
ever, physiological leukocytosis occurs during pregnancy, and
WABC and CRP levels increase in the late weeks of gestation.
“31 Therefore, the use of WBC and CRP parameters alone
could be misleading in the diagnosis of AA during pregnancy.’!
Neutrophil white blood cells are a major part of the immune
system. Mast cells, epithelial cells and neutrophils regulated
by macrophages also play important roles in inflammatory
events. The role of lymphocytes in the development of in-
flammation and infection is well-known.[”! There have been
recent reports about using the ratios of these inflammatory
markers, such as neutrophil-to-lymphocyte ratio (NLR) and
lymphocyte-to-C-reactive protein ratio (LCR), for early in-
flammation markers in AA diagnosis.[*8

AA causes the initiation of an inflammatory process second-
ary to bacterial infection in the body, resulting in the for-
mation of an acute phase response by the body against the
pathological agent. Proteins whose serum or plasma levels
increase or decrease during this period are called acute phase
proteins (APP). APP synthesis takes place in the liver due to
cytokines released from tissue macrophages, and they non-
specifically reflect the presence and severity of inflammation.
Pl The proteins whose synthesis increase depending upon
AFY are referred to positive acute phase reactant while those
whose synthesis decrease are termed negative acute phase
reactant. The amount of CRP increases in the acute phase re-
sponse secondary to inflammation in the organism, while the
amount of albumin decreases.!'*'1 CRP/albumin ratio (CAR)
is a parameter that has been used recently, and there are not
many studies about this parameter in the literature. Some
studies indicated that elevated CAR values indicate the se-
verity of infection-related inflammation.l'"’ Among them are
the studies mentioning that high CAR values could be used
as a marker to determine the severity of infection in acute
exacerbations of Crohn’s disease.l'®'?] Similarly, Goulart et al.
131 found that high CAR values could be used as a marker
to determine surgical site infection during the postoperative
period in patients operated due to colorectal cancer.

Although ultrasonography (USG) is the most frequently used
sonographic method in the diagnosis of AA, it may not meet
the expectations due to anatomical changes observed during
pregnancy. The use of Magnetic Resonance (MR) is limited
since it is expensive, is not easily accessible and takes a long
time for the examination. On the other hand, the use of
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Computed Tomography (CT) is restricted due to its ionizing
radiation.’! In the present study, we aimed to draw attention
to the importance of using easily available, cost-effective in-
flammatory markers that could help physicians in the evalua-
tion of patients with suspected acute appendicitis.

MATERIALS AND METHODS

After this study was approved by the ethical board of istan-
bul Bagcilar Training and Research Hospital, pregnant patients
admitted to General Surgery Inpatient Clinic of our hospital
with AA pre-diagnosis in September 2015-December 2019
period were screened online in the hospital database system
using International Statistical Classification of Diseases and
Related Health Problems-10 (ICD-10) diagnosis code (K35=
acute appendicitis, Z33= pregnancy), and AA patients were
identified retrospectively. The patients were divided into two
groups. The Group | included the patients who underwent
appendectomy due to AA and had a suppurative appendici-
tis diagnosis based on pathological evaluation, while Group
Il had the patients who were admitted as an inpatient with
AA pre-diagnosis, but discharged from the hospital with
full recovery without being operated. Control group, i.e.,
the Group lll, on the other hand, included 32 randomly and
prospectively recruited healthy pregnant women who were
willing to participate in the study and had matching study cri-
teria among the patients monitored in Obstetrics and Gyne-
cology outpatient clinic of our hospital. The individuals for
whom laboratory parameters were not available, individuals
who had hematological impairment, chronic liver or kidney
disease, chronic obstructive pulmonary disease, asthma, any
viral or bacterial infection, cancer or autoimmune disease, al-
cohol or tobacco use, individuals who were operated but did
not have suppurative appendicitis based on histopathological
findings (who had perforated appendicitis or negative appen-
dectomy patients) and the patients with missing records were
excluded.

Hemogram tests were performed on blood samples obtained
from the venous system collected into ethylene diamine tetra
acetic acid tubes. Blood samples for albumin and CRP were
taken into serum tubes, with increased silica act clot activa-
tor, silicone-coated interior. As hemogram, albumin and CRP
values, the assays performed within 24 hours of the patient’s
initial application were used. In case of the multiple analyses,
the first analysis was taken into account. The white blood
cell, neutrophil and lymphocyte values were taken from he-
mograms.

NLR value was calculated as the neutrophil/lymphocyte ratio,
while LCR value was calculated as lymphocyte/CRP, and CAR
was calculated as the CRP/albumin ratio. Hemogram testing
parameters were measured using Abbott Cell-Dyn 3700 He-
matology Analyzer, Abbott Diagnostics, USA, while biochem-
istry tests were carried out using Beckman Coulter AU 5800
Chemistry analyzer;, USA; albumin was analyzed with brome
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cresol purple method, and CRP was studied as an immuno-
turbidimetric assay. The limits of the reference intervals were
as follows: leukocyte counts (WBC): 4600—10200/uL, neu-
trophil: 2.0-6.9%103/puL; lymphocyte: 0.6-3.4x103/uL; CRP:
0-5 mg/l; albumin: 3.5-5.4 mg/I).

All statistical analyses were performed using IBM SPSS Statis-
tics 22.0 software. The Kolmogorov Smirnov test was used to
determine the normality of the distribution, and the Levene
test was used to determine the homogeneity of variances
among the groups. ANOVA and Kruskal Wallis tests were
used to compare the means of the variables. Bonferroni and
Tamhane’s T2 tests were used as post hoc analysis. Receiver
Operating Characteristic (ROC) curve and Area under the
Curve (AUC) was calculated for diagnostic performance and
to evaluate biomarkers’ ability for classifying disease status.
The Likelihood Ratios and Youden Index were calculated with
the help of sensitivity and specificity values in order to decide
the most appropriate cut-off points using MS Excel software.
A multinomial logistic regression test was used to define the
cause-effect relationship of the categorical response variable
with explanatory variables. Quantitative data were expressed
as meantstandard deviation. Nonparametric test results
were expressed as median (maximum-minimum). Data were
analyzed at a 95% confidence interval, and statistical signifi-
cance was set at p<0.05.

RESULTS

This study included 96 pregnant patients with an average
age of 29.20+4.47 years (32 healthy pregnant women, 32
pregnant women under acute abdominal observation and 32
pregnant women who underwent appendectomy). Of these
patients, three cases that did not have suppurative appendici-
tis based on surgery and histopathological findings (negative

appendectomy) and two patients with perforated appendici-
tis were excluded from this study.

There was no significant difference among the groups con-
cerning mean age (p=0.190) and gestational week (p=0.235).
In addition, it was found that Group | patients had a mean
WBC value of 14.09+3.60 /m™, a median CAR value of
10.93 (76.18-1.43), a median NLR value of 6.00 (11.04—1.39)
and a median LCR value of 0.05 (0.004-0.356), while Group
Il and Ill had mean WBC values of 9.66+2.84 /mm* and
10.68+2.32 /mm?, median CAR values of 2.13 (30.60-0.36)
and 0.30 (2.13-0.04), median NLR values of 3.29 (6.91-0.97)
and 3.69 (17.22 -0.75), and median LCR values of 0.23
(0.01-1.40) and 2,01 (0.38-11.50), respectively. Thus, Group
I had significantly higher WBC, CAR and NLR (p<0.01) but
significantly lower LCR values compared to Group Il and ll|
(p=0.01) (Table ).

Based on the multivariate logistic regression analysis, high
WBC level (OR:1.45; 95% CI:1.16—1.81; p=0.001), high CAR
level (OR:13.826; 95% Cl:4.30—44.45; p=0.001), high NLR
level (OR:1.34; 95% Cl:1.01-1.78; p=0.046) and low LCR lev-
el (OR:0.001; 95% Cl:3.642-0.001; p=0.001) were indepen-
dent variables for AA diagnosis in pregnant patients (Table 2).

In ROC curve analyses of these independent variables, AUC
was above 0.600 for WBC, CAR, NLR and LCR (Fig. I).
When a cutoff value of >11.965/mm?® was used for WBC,
the sensitivity was 77% and the specificity was 81 % (accuracy
rate 79%, AUC * SE = 0.828+0.055 and p<0.001) for AA
diagnosis. For CAR variable to predict AA diagnosis, the sen-
sitivity was 96% and the specificity was 80% (accuracy rate
88%, AUCSE = 0.917+0.028, p<0.001) using a cutoff value
of >2.473. For NLR, the sensitivity was 68% and the speci-
ficity was 86% (accuracy rate 77%, AUC + SE= 0.781+0.065

Table I. Gestational age and hemogram parameters of the study groups
Appendectomy Acute abdominal Healthy pregnant p
(Group 1) (n=27) observation women
(Group Il) (n=32) (Group Ill) (n=32)

Age’ 27.45+4.76 29.44+6.385 30.19+4.782 0.190™

Gestational week” 23.51+6.35 21.18+6.27 24.43+7.32 0.235™

WBC” (/mm3) 14.09+3.60 9.66+2.84 10.68+2.32 <0.01
(0.000™)

CAR™ 10.93 (76.18-1.43) 2.13 (30.60-0.36) 0.30 (2.13-0.04) <0.01
(0.000")

NLR™ 6 (11.04-1.39) 3.29 (6.91-0.97) 3.69 (17.22-0.75) <0.01
(0.000™)

LCR 0.05 (0.004-0.356) 0.23 (0.01-1.40) 2,01 (0.38-11.50) <0.01
(0.000")

*Meantstandard deviation; **Median (max-min); ***One-way ANOVA test; **** Kruskal Wallis Test.

CAR: CRP/Albumin ratio; WBC: White blood cell count; NLR: Neutrophil-to-lymphocyte ratio; LCR: Lymphocyte/CRP ratio.

Ulus Travma Acil Cerrahi Derg, September 2020, Vol. 26, No. 5 771



Akbas et al. The value of inflammatory markers in diagnosing acute appendicitis in pregnant patients

Table 2. Results of the multinomial logistic regression analysis of white blood cell count, neutrophil-to-lymphocyte ratio, CRP/
albumin ratio and lymphocyte-to-CRP ratio to determine independent predictors of acute appendicitis in pregnant women
Independent variables BXSE p 0dds Ratio 95% ClI
White blood cell count 0.37+0.11 <0.001 1.45 I.16-1.81
Neutrophil-to-lymphocyte ratio 0.29+0.145 0.046 1.34 1.01-1.78
Lymphocyte-to-CRP ratio -1.07+£0.27 <0.001 0.342 0.203-0.577
CRP/Albumin ratio 2.63£0.60 <0.001 13.826 4.30-44.45
Dependent variable: groups Nagelkerke R?=0.808 p<0.001 Predicted (%) = 83
Multinomial logistic regression. B: The set of coefficients estimated for the model; Cl: Confidence interval; SE: Standard error; CRP: C-reactive protein.
Table 3. The results of ROC analysis
Parameter Cut-off values Accuracy rate (%) Sensitivity (%) Specificity (%) AUC £ SE p
WBC >11.965 0.79 0.77 0.8l 0.828+0.055 <0.001
CAR >2.473 0.88 0.96 0.80 0.917+0.028 <0.001
NLR >5.025 0.77 0.68 0.86 0.781+0.065 <0.001
LCR <0.127 0.8l 0.73 0.89 0.895+0.033 <0.001

AUC: Area under the receiver operating characteristic curve; SE: Standard error; WBC: White blood cells. CAR: CRP/Albumin ratio; NLR: Neutrophil-to-lymphocyte

ratio; LCR: Lymphocyte-to-CRP ratio.

and p<0.001) for the prediction of AA diagnosis when a cut-
off value of >5.025 was used. When a cutoff value of <0.127
was used for LCR to predict AA diagnosis, the sensitivity
was 73% and the specificity was 89% (accuracy rate 81%,
AUCZSE = 0.895+0.033, p<0.001). Proposed cutoff values
and performance characteristics for these variables were
shown in Table 3.
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Figure 1. Receiver operating characteristic (ROC) curve analyses
of significant parameters for the diagnosis of acute appendicitis:
CAR: CRP/Albumin ratio; WBC: White blood cell count; NLR: Neu-
trophil-to-lymphocyte ratio; LCR: Lymphocyte-to-CRP ratio.
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DISCUSSION

AA is among the most common causes of emergency surgery
in pregnant patients. Physical examination and anamnesis are
important in diagnosing AA. There are difficulties in AA diag-
nosis due to physiological and anatomical changes observed
during pregnancy and due to the restrictions on the use of
radiological methods. This increases the importance of using
parameters involving acute phase reactants secondary to an
inflammatory reaction in the body. In the present study, we
found that inflammatory parameters, such as WBC, NLR,
CAR, and LCR, could be considered to be statistically signifi-
cant in AA diagnosis for pregnant patients.

WABC is a highly cost-effective and easily accessible laborato-
ry parameter that is widely used in the diagnosis of AA. Ele-
vated WBC level is not a pathognomonic finding in patients
with AA, but is used as an auxiliary parameter for AA diag-
nosis.l'" Elevated WBC levels in peripheral blood are used
as an acute phase reactants secondary to inflammation.['”!
Keskek et al.l'® and Panagiotopoulou et al.l'¥! reported that
the WBC value of patients with AA was higher than the nor-
mal population. Yazar et al. on the other hand, found that
the average WBC value was 10.762+1.513/mm?® in healthy
pregnant women and |13.768+3.443/mm? in patients under-
going an appendectomy. Yilmaz et al.l'! reported an average
WABC value of 12.702+4.180/mm? in pregnant women who
were operated due to AA. In the present study, the average
WBC value in healthy pregnant women was 10.680+2.32/
mm?, which was 14.090+3.60/mm?® in pregnant patients op-
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erated due to AA. According to these results, WBC value
was significantly higher in patients who were operated for AA
compared to healthy pregnant women and pregnant women
under acute abdominal observation (Table |). Based on the
multivariate logistic analysis (multinomial logistic regression),
WBC was found to be an independent risk factor for the
diagnosis of AA in pregnant patients (Table 2). Previous stud-
ies reported sensitivity levels of 73.0-97.8%, specificity levels
of 52.0-55.7%, PPV levels of 42.0-91.3%, and NPV levels of
25.2-82.0% for WBC in AA diagnosis.l'J Such large sensitivity
and specificity ranges could be due to the different cut-off
values used in the diagnosis of AA. For example, Keskek et al.
] reported a cut-off value of 10.500/mm?, while Kérner et
al.l'"8l mentioned a value of 12.300/mm?3. Yazar et al.l! calculat-
ed the sensitivity as 57.1% and specificity as 82.9% when they
used a cut-off level of 13.880, while Cinar et al.l'! obtained
a sensitivity level of 72.5% and a specificity level of 72.3%
using a cut-off value of 10.300. Considering a cut-off value of
>11.965/mm?3, we calculated the sensitivity as 77%, specificity
as 81% (Table 3). Based on these findings, elevated WBC level
could be used by clinicians as a parameter to support physical
examination and anamnesis findings for the diagnosis of AA
in pregnant women.

In AA cases, a characteristic shifting to the left is observed in
hemogram due to neutrophilia and lymphopenia.**2'l Markar
et al.?? and Yavuz et al.?® reported that NLR had statistical-
ly higher diagnostic sensitivity for AA than WBC and CRP.
Eren et al.2"! on the other hand, reported that the NLR ra-
tio was higher in patients with complicated appendicitis than
in patients subjected to negative appendectomy. This finding
was attributed to elevated neutrophilia severity secondary to
increased inflammation level and a more evident decrease in
lymphopenia.?? In the present study, the median NLR val-
ue observed in patients undergoing appendectomy was 6.00
(1.39-11.04), which was 3.69 (0.75-17.22) in healthy preg-
nant women. According to these results, the NLR value was
significantly higher in patients who were diagnosed with AA
and who had appendectomy compared to healthy pregnant
women and pregnant women under acute abdominal obser-
vation (Table |). Based on multivariate logistic regression
analysis using the data obtained in the present study (mul-
tinomial logistic regression), NLR was found to be an inde-
pendent risk factor for the diagnosis of AA (Table 2). The
most appropriate cut-off value for NLR was reported as >3.5
by Biafas et al.?1 and as 24.5 by Eren et al.?" Yavuz et al.?*!
calculated a sensitivity level of 92.5% and a specificity level of
59.3% for NLR in geriatric patients, when they considered a
cut-off value of 3.95. In all three studies, it was stated that
the elevated NLR value was associated with complicated ap-
pendicitis. Yazar et al.l calculated that for AA diagnosis accu-
racy rate of NLR was 79.4% and AUC * SE was 0.852+0.049
(p<0.001) when they used a cut-off value of >6.84. On the
other hand, Cinar et al.l'l used a cut-off value of >5.50 and
calculated the sensitivity as 90%, specificity as 89.4%, accura-
cy rate as 90.8% and AUC = SE value as 0.920+0.034 for NLR
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in AA diagnosis. In the present study, we used a cut-off value
of >5.025 for NLR, and calculated sensitivity level as 68% and
specificity level as 86% (Table 3). Similar to those reported by
Yazar® and Cinar!'”! sensitivity and specificity values in the
present study were also significant. Based on our findings, el-
evated NLR level could be used as a supportive parameter to
physical examination and anamnesis findings for AA diagnosis
in pregnant patients.

Bacterial infections, trauma, malignant neoplasms, burns,
tissue infarctions, immunological and inflammatory events
and birth are stimuli that cause acute phase response in the
body. The purpose of the acute phase response is to neutral-
ize pathogens by isolating them, to reduce tissue damage to
a minimum by limiting them, to prevent the generalization
of the events, to start the repair, thereby allowing the host
hemostatic mechanisms to restore the normal physiological
function in a fast manner.”! AA causes the initiation of an
inflammatory process secondary to bacterial infection in the
body, resulting in the formation of an acute phase response by
organism against the pathogen. Regardless of the localized or
generalized nature of the disease, the acute phase response
is a general host reaction. Proteins whose serum or plasma
levels change during this response are called acute phase pro-
teins (AFP). Synthesis of AFP proteins occurs in the liver as
a result of cytokines released from tissue macrophages, and
these proteins reflect nonspecifically the presence and sever-
ity of inflammation.*?”1 Proteins whose synthesis increase
due to AFY are called positive reactants, while those whose
synthesis decrease is termed acute phase reactants. In acute
phase response secondary to inflammation in the organism,
the amount of CRP increases, whereas the amount of albu-
min decreases.[*!

CRP is an acute phase reactant that starts to increase in the
body within 8-12 hours due to the acute phase response
caused by inflammation. Its increase is somewhat slower than
that of WBC and reaches a maximum level within 2448
hours.?® CRP is an acute phase reactant used quite frequent-
ly in the diagnosis of AA, and its sensitivity ranges from 40.0
to 95.6%, and its specificity varies from 53 to 82%.2"] In many
studies examining the relationship between AA and CRP, the
CRP level was reported to be especially high in complex ap-
pendicitis cases, such as perforation and periapical abscess.
(27291 Using a CRP cut-off level of 20 mg/L, Ayrik et al.l'¥l re-
ported a sensitivity level of 54.33% and a specificity level of
56.06% for CRP in AA cases. On the other hand, Yokoyama
et al.B% found a sensitivity level of 84.3% and specificity level
of 75.8% using a cut-off value of 49.5 mg/L for CRP. Yang et
al.B" reported a CRP cut-off value of 24.1 mg/L for AA cas-
es. There are publications reporting that CRP value increases
while the albumin level decreases in the acute phase response
secondary to inflammation in pregnant patients.['32 Fair-
clought'"” and Karasahin!'! reported that the combined use
of decreased albumin and elevated CRP levels improved the
accuracy rate in detecting the acute infection. Both studies
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reported that CAR elevation increased as parallel to the se-
verity of the disease. There are reports showing that elevated
CAR levels were associated with aggressive tumor behavior
and poor prognosis in oncology patients.’*3! Qin et al.l'y
and Gibson et al.l'Z reported that high CAR values reflected
the severity of infection in the acute phase of inflammatory
bowel disease. Both studies showed that elevated CAR val-
ues were associated with the extent and severity of the in-
fection. Goulart!'¥] stated that increased CAR values could be
used as an early marker to determine surgical site infection in
cases operated due to colorectal cancer. In the present study,
the median CAR value was 10.93 (1.43-76.18) in patients
who underwent appendectomy, which was 0.30 (0.04-2.13)
in healthy pregnant women. The CAR value was significantly
higher in patients who underwent appendectomy after AA di-
agnosis compared to pregnant women who were under acute
abdominal observation or healthy pregnant women (Table 1).
Multivariate logistic regression analysis (multinomial logistic
regression) in the present study indicated CAR as an inde-
pendent predictor for AA diagnosis (Table 2). Goulart et al.l']
calculated sensitivity and specificity of CAR as 77.3% and
66.2%, respectively, for identifying the surgical site infection
when they used a cut-off value of 43 for CAR. Karasahin et
al.l'""! studied infection vulnerability in geriatric patients using
a cut-off value of 1.70 for CAR, and they calculated the sensi-
tivity as 74.3% and specificity 79.6% (p<0.001). In the present
study, using a CAR cut-off value of >2.473 for AA diagnosis
in pregnant patients, we determined the sensitivity and spec-
ificity of CAR values to be 96 and 80%, respectively (Table
3). In the study conducted by Goulart et al., high CAR values
were because their study included oncology patients and that
the measurements were made in the postoperative period.
According to these findings, elevated CAR levels could help
physicians in the diagnosis of AA in pregnant patients as an
additional parameter to support physical examination and an-
amnesis.

Lymphocytes are involved in immune system regulation and
their number increases with inflammation.***”] Low lympho-
cyte number and high CRP level may indicate an infection
in the body. Therefore, the combination of lymphocytes and
CRP can be used as a biochemical marker to determine the
severity of the infection. There are studies reporting that
low lymphocyte count and elevated CRP level can be used
as an infection marker in orthopedic prosthetic surgeries for
an early onset of treatment for the infection.*33" Evaluating
the data from 554 gastric cancer patients, Okugawa et al.[*"
mentioned that low LCR values can be used as a marker to
determine surgical site infection. Yazar et al.™ and Cinar et
al.l'! studied pregnant patients and reported that the number
of lymphocytes was lower, but CRP was higher in the group
of patients who had appendectomy compared to healthy
pregnant women. In both studies, the number of lymphocytes
decreased while the CRP value increased depending upon the
severity of the infection. In the present study, the median
LCR value was 0.05 (0.004-0.356) in patients who underwent

774

appendectomy due to AA and 2.01 (0.38-11.50) in healthy
pregnant women. Decrease in the rate of lymphocytes and
an increase in CRP value secondary to infection resulted in
a negative correlation between these two parameters. Thus,
LCR value was significantly lower in patients who underwent
appendectomy after AA diagnosis compared to pregnant
women under acute abdominal observation and healthy preg-
nant women (Table I). Multivariate logistic analysis (multino-
mial logistic regression) in the present study revealed that
LCR was an independent risk factor for the diagnosis of AA
in pregnant women patients (Table 2). Using a cut-off value
of <0.127, LCR could predict AA in pregnant women with an
accuracy of 81%, a sensitivity of 73% and a specificity of 89%
(Table 3). Based on these result, low LCR values could be
used by clinicians as support data to physical examination and
anamnesis for AA diagnosis in pregnant patients.

Our study carries the limitations inherent in retrospective
case studies. In addition, the scarcity of the patients who had
appendectomy and exclusion of a small number of patients
with complicated appendicitis from the study were the main
limitations. Another limitation of this study is the lack of in-
formation between the blood withdrawal and the operation
time since the inflammatory values may change with time.

Conclusion

In pregnant patients with suspected AA, WBC, NLR, CAR
and LCR could be used as support parameters to the findings
from anamnesis, physical examination and imaging methods in
the diagnosis. Such a practice could lower the maternal and
fetal morbidity/mortality rates and negative laparotomy rates.
Our results could contribute and provide valuable insights
to limited literature associated with AA in pregnant women.
Prospective studies with large cohorts in this area could be
useful.
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Gebe hastalarda enflamatuvar belirteclerin akut apandisit tanis1 koymadaki degeri
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AMAC: Gebelik esnasinda en sik obstetrik disi cerrahi miidahaleye neden olan hastalik akut apandisittir (AA). AA tanisi laboratuvar testleri esli-
ginde anamnez ve fizik muayene ile birlikte konulmaktadir. Gebelikte gézlenen fizyolojik ve anatomik degisiklikler nedeni ile AA tanisi gebe olmayan
hastalara gore daha zordur. Bu galismada, hamilelik esnasinda AA tanisinda beyaz kire (WBC), nétrofil/lenfosit orani (NLR), CRP/alblimin orani
(CAR) ve lenfosit/CRP orani (LCR) 6nemini arastirdik.

GEREC VE YONTEM: Calismada, Eyliil 2015-Aralik 2019 yilari arasinda genel cerrahi kliniginde AA &n tanisi ile yatisi yapilarak takibi yapilan gebe
hastalar “International Statistical Classification of Diseases and Related Health Problems-10” (ICD-10) tani kodu kullanilarak retrospektif olarak
belirlendi. Hastalar iki gruba ayrilarak |. Gruba AA nedeni ile apendektomi uygulanan, patolojik degerlendirme sonucuna gore siipiiratif apandisit
tanisi konulan hastalar, Il. Gruba AA 6n tanisi ile yatirilan ve takiplerinde ameliyat edilmeden sifa ile taburcu edilen gebe hastalar dahil edildi. Kontrol
grubuna (Grup ll) ise hastanemiz kadin dogum polikliniginde takibi yapilan galisma kriterlerine uygun, rastgele segilmis, calismaya katilmayi kabul
eden 32 saglikli gebe prospektif olarak belirlenerek dahil edildi.

BULGULAR: Calismaya, yas ortalamasi 29.20+4.47 olan 96 gebe hasta (32 saglikl gebe, 32 akut batin miisahede ile takip edilen gebe, 32 apendek-
tomi uygulanmis gebe) alindi. Bu hastalardan ameliyat ve histopatolojik bulgulara gore stipuratif apandisit olmayan tig olgu (negatif apendektomi) ile
perfore apandisit tespit edilen iki olgu calisma digi birakildi. Yapilan degerlendirmelerde Grup | olusturan hastalarin WBC degeri (p=0.001), CAR
degeri (p=0.001), NLR degeri (p=0.001) grup Il ve lI'den anlamli diizeyde yiiksek iken, LCR degerinin diisiik oldugu gézlendi (p=0.001).Yapilan cok
degiskenli lojistik regresyon analizine gore; WBC, CAR, NLR yiiksekligi ile LCR dustikligl gebe hastalarda AA tanisinda bagimsiz degisken oldugu
gozlendi.

TARTISMA: Tibbi 6ykii, fizik muayene ve gorintiileme tekniklerine ek olarak, gebe kadinlarda AA tanisi igin WBC, NLR, CAR ve LCR degerlerinin
g6z 6niinde bulundurulmasi klinisyene karar vermede kolaylik saglayabilir.

Anahtar sozclikler: Akut apandisit; CRP albiimin orani; gebelik; lenfosit; notrofil.
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