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Abstract Öz 
Purpose: The purpose of the study was to investigate the 
relation between inflammatory markers used for allergic 
diseases and intrahepatic pregnancy cholestasis (ICP).  
Materials and Methods: In this retrospective case-
control study, a total of 114 intrahepatic pregnancy 
cholestasis patients; 87 with mild cholestasis (group 1) and 
27 with severe cholestasis (group 2) and 292 healthy 
pregnant women in the control group (group 3) were 
included in the study. The basophil, eosinophil, 
eosinophil-basophil ratio (EBR), eosinophil-lymphocyte 
ratio (ELR) and basophil-lymphocyte ratio (BLR), 
neutrophil-lymphocyte ratio (NLR), and platelet-
lymphocyte ratio (PLR) values used in this study.  
Results: Significant differences were detected between 
groups in terms of ELR, NLR and PLR values. ELR, NLR, 
PLR values were significantly higher in the mild cholestasis 
group than in the control group. To predict the pregnancy 
cholestasis, receiver operating characteristic curve (ROC) 
analysis was made, which yielded 76.3% sensitivity and 
56.1% specificity when ELR’s interrupt value was 0.2243, 
NLR interrupt value 11.27% when sensitivity was 70% and 
specificity 54,000 2%, and PLR cut-off value was 194.46 
when sensitivity was 60% and specificity was 58%.  
Conclusion: Serum inflammation markers and allergy 
markers may be diagnostic in intrahepatic pregnancy 
cholestasis; however, they are not decisive in determining 
the severity of the disease.  

Amaç: Alerjik hastalıklar için kullanılan inflamatuvar 
belirteçler ile intrahepatik gebelik kolestazı (ICP) 
arasındaki ilişkiyi araştırmayı amaçladık.  
Gereç ve Yöntem: Bu retrospektif vaka-kontrol 
çalışmasına 87si hafif kolestazlı (grup 1) ve 27si şiddetli 
kolestazlı (grup 2) olmak üzere toplam 114 intrahepatik 
gebelik kolestazlı hasta ve kontrol grubunda 292 sağlıklı 
gebe (grup 3) çalışmaya dahil edildi. Bu çalışmada 
kullanılan bazofil, eozinofil, eozinofil-bazofil oranı (EBO), 
eozinofil-lenfosit oranı (ELO) ve bazofil-lenfosit oranı 
(BLO), nötrofi-lenfosit oranı (NLO) ve platelet-lenfosit 
oranı (PLO) değerleri herhangi bir tıbbi veya cerrahi işlem 
başlatılmadan önce alınan kanlardan değerlendirilmiştir.  
Bulgular: ELO, NLO ve PLO değerleri açısından gruplar 
arasında anlamlı bir fark olduğu saptandı. ELO, NLO, 
PLO değerleri hafif kolestaz grubunda kontrol grubuna 
göre anlamlı olarak daha yüksekti. Gebelik kolestazını 
tahmin etmek için, alıcı işletim karakteristik eğrisi (ROC) 
analizi kullanıldı. ELO'nın kesme değeri 0,2243 olduğu 
zaman %76,3 duyarlılık ve %56,1 özgüllük, NLO kesme 
değeri 11.27 olduğu zaman duyarlılığı 70% ve özgüllük 
54,2%, PLO kesme değeri 194,46 olduğu  zaman duyarlılığı 
60%  ve özgüllük 58%olarak saptandı. 
Sonuç: Serum inflamasyon belirteçleri ve alerji belirteçleri 
intrahepatik gebelik kolestazda tanı koydurucu olabilir 
ancak hastalığın şiddetini saptamada belirleyici değildir.  

Keywords: Intrahepatic cholestasis pregnancy, allergy 
markers, inflammation markers 

Anahtar kelimeler: İntrahepatik gebelik kolestazı, alerji 
belirteçleri, inflamasyon belirteçleri 
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INTRODUCTION 
Intrahepatic cholestasis of pregnancy (ICP) is the 
most common liver disease during pregnancy and 
characterized with widespread itching, high serum 
bile acid levels (≥10 μmol /L) and/or high liver 
enzyme levels1. It is usually detected in the second & 
third trimester of pregnancy2. 

High bile acid levels lead to pregnancy complications 
such as preterm birth, fetal distress, fetal and 
maternal sudden death. The risk of complications is 
higher in patients with severe ICP. Intrauterine fetal 
mortality with cardiograph, fetal movements and 
cannot be predicted with Doppler Ultrasonography3. 
For this reason, predicting the diagnosis and severity 
of ICP is very important for the outcomes of 
pregnancy.  

Environmental factors, diet habits, hormonal 
changes, genetic variations and uterine pressure were 
reported as the responsible factors for the 
pathogenesis of ICP4. An important cause 
responsible for the formation of pregnancy 
cholestasis is inflammation; however, the mechanism 
that initiates this inflammation is not known5. 
Inflammatory cells due to clogging cholestasis 
become activated, and cause damage to hepatocytes 
and bile ducts. The course of the disease varies 
depending on the local and intra-cell response of 
hepatocytes6. 

Diagnostic bile acid test in ICP is costly and difficult 
to obtain and time-consuming, which makes it 
necessary to investigate cost-effective tests that can 
be easily applied to all segments of the society, 
including in primary healthcare organizations, in a 
short time period, and which can be easily interpreted 
by every healthcare worker. 

When the literature was reviewed, the efficiency of 
inflammation markers obtained from CBC was 
examined in recurrent miscarriages7, preeclampsia8, 
intrauterine developmental retardation9, gestational 
diabetes10 and intrahepatic cholestasis of pregnancy11 
Although there are studies that found that 
inflammatory markers are statistically significant in 
the diagnosis of ICP, there was no study examining 
hematologic allergy markers such as eosinophil to 
lymphocyte ratio (ELR), eosinophil to basophil ratio 
(EBR), basophil to lymphocyte ratio (BLR). For this 
reason, we aimed to determine the role of easily 
administered, calculated and cost-effective allergy 
markers in detecting ICP and clinically early 
prediction of its severity. 

MATERIALS AND METHODS 

The ethics committee approval was obtained from 
Medipol University for Non-Interventional Ethics 
Committee before the study (Reference number: 
10840098-772.02-E.60609, Date:10/11/2020). The 
permission was obtained from the Private Nisa 
Hospital Then written permission was obtained from 
the participitants. All procedures were performed in 
the 1964 Helsinki declaration ethical standards. 

Sample 
This retrospective case control study reviewed the 
information obtained with the hospital files and 
computer registration system of patients admitted for 
pregnancy follow-up between January 1, 2015 and 
October 1, 2020 in Yenibosna Private Nisa Hospital 
Maternity Clinic. The study was based on chart 
reviews. A total of 13.937 patients were examined. A 
total of 114 patients with cholestasis, including 87 
with mild and 27 with severe cholestasis, were 
included in the 3rd trimester healthy pregnant study 
with 292 patients that had no complications. 

Pregnant women between the ages of 18 and 35 with 
serum bile acid levels 10 μmol / L whose itching 
could not be explained with any other conditions 
were included in the case group. Those who were ≥ 
37 weeks of live birth and between the ages of 18 and 
35 were included in the control group. The 
participitans whose data were missing, twin 
pregnancies, liver disease and HELLP syndrome 
(hemolysis, elevated liver enzymes, low platelet), 
dermatological diseases that causes itching.  

Procedure 
The patients with ICP were divided into two groups 
as mild (<40 μmol / L, n = 87) and severe (≥ 40 μmol 
/ L, n = 27). Medical records of the patients were 
examined, socio-demographic and obstetric 
characteristics were obtained. Serum bile acids are 
evaluated using an enzymatic analysis in our hospital. 
The tubes containing K3EDTA were used for CBC 
investigation. The quantity of CBC parameters were 
measured by automated hematology analyzer 
(XT2000i, Sysmex, Osaka, Japan). 

The hemoglobin (Hb), white blood cell count (WBC), 
neutrophil count, number of lymphocytes, number of 
eosinophils, number of basophils, platelet (PLT) 
number, Red cell distribution width (RDW), platelet 
distribution width (PDW), mean platelet volume 
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(MPV),plateletchrit (PCT), neutrophils  lymphocyte 
ratio (NLR),  Platelet lymphocyte ratio (PLR), 
eosinophil lymphocyte ratio (ELR), eosinophil-
basophil ratio (EBR), basophil-lymphocyte ratio 
(BLR) values were obtained from the blood samples 
that were taken before any medical or surgical 
procedure was initiated. The primary result of the 
study was to determine the relations of these allergy 
markers with ICP severity. 

Statistical analysis 
The SPSS 22.0 software program was used for the 
analysis of the study data. Shapiro-Wilk test was used 
to examine whether the distribution of variables in 
this study was normal. The One-Way ANOVA test 
was used to compare the normal distribution data of 
the groups, Mann-Whitney U and Kruskal Wallis test 

were used to compare the data that did not show 
normal distribution in groups, and post-hoc 
Tamhane Test was used in further analyses. A P value 
< 0.05 was taken as being statistically significant. 

RESULTS 

It was found that the groups had similar 
characteristics in terms of age, height, weight, body 
mass index (BMI) values (p>.05, Table 1). Gravida 
and parity values differ at statistically significant levels 
between groups (p< .05, Table 1). In the post-hoc 
analysis, a statistically significant difference was 
detected in gravida and parity in groups without 
cholestasis (p=0.013), and there wasnt difference in 
gravida and parity between groups with mild ICP and 
groups with severe ICP (p=1,000, p=0.137). 

Table 1. Intergroup comparisons in terms of socio-demographic and obstetric characteristics 
Mean±sd Group with Mild 

Cholestasis 
(n=87) 

Group with Severe 
Cholestasis 

(n=27) 

Group without 
Cholestasis 

(n=292) 

p 

Age (year) 31.26±5.06 31.67±4.81 30.93±5.93 0.811 
Height /cm) 162.32±4.09 162±4.32 162.25±3.96 0.940 
Weight (kg) 75.60±9.40 74.81±7.57 75.65±9.36 0.960 
BMI (kg/m2) * 35.66±8.69 34.83±6.56 35.72±8.77 0.979 
Gravida (number) 2.27±0.89 2.33±0.91 1.98±0.98 0.005 
Parity (number) 1.27±0.89 1.33±0.91 0.98±0.98 0.005 

Kruskal Wallis Test.  BMI. * Body Mass Index 
 

Table 2. Comparison of intergroup laboratory values  
Mean±sd Group with Mild 

Cholestasis 
(n=87) 

Group with Severe 
Cholestasis 

(n=27) 

Group without 
Cholestasis 

(n=292) 

P 

WBC *(/mmᶾ×10ᶾ) 9.93±3.07 10.16±3.40 9.95±2.67 0.928 

Hb(g/dL) 11.81±1.27 11.52±1.31 11.61±1.20 0.380 

PLT(/mmᶾ×10ᶾ) 225.24±64.94 214.77±51.96 214.69±56.57 0.327 

MPV(fL) 10.60±1.52 10.86±1.53 10.98±1.00 0.030 

PCT(%) 0.233±0.064 0.236±0.054 0.23±0.055 0.957 

RDW(%) 14.26±2.49 14.54±2.49 13.96±1.76 0.203 

PDW(%) 15.18±3.37 15.07±4.01 13.68±2.59 0.001 

Neutrophil*(×10ᶾ/uL) 7.13±2.71 7.50±3.32 6.95±2.15 0.751 

Lymphocyte*(×10ᶾ/uL) 1.94±1.07 1.64±0.45 2.06±0.61 0.000 
Eosinophil*(×10ᶾ/uL) 0.114±0.11 0.089±0.092 0.073±0.072 0.003 
Basophil*(×10ᶾ/uL) 0.046±0.056 0.038±0.042 0.029±0.014 0.408 

AST (U/L) 50.63±39.69 56.94±44.78 18.44±6.10 0.000 

ALT (U/L) 78.43±72.93 91.21±70.19 20.31±6.01 0.000 

TBA 17.47±10.19 72.74±30.97 - 0.000*** 

* Kruskal Wallis Test.   **One-way anova test ***Mann-Whitney U) Hemoglobin (Hb), white blood cell count (WBC), Red cell distribution 
width (RDW), platelet (PLT) count, platelet distribution width (PDW), mean platelet volume (MPV), plateletkrit (PCT), AST: Aspartate 
aminotransferase, ALT: Alanine aminotransferase 
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When the study groups with pregnant women that 
had mild and severe ICP and those without ICP were 
examined in terms of laboratory markers, there 
werent differences in the groups in terms of WBC, 
HGB, PLT, and PCT values (p>0.05, Table 2), and 
there was a difference in the groups in terms of MPV 
value (p=0.030, Table 2).  

When groups were examined in terms of RDW, 
Neutrophil and Basophil values, no differences were 
detected in groups with mild and severe ICP without 
ICP, PDW, Lymphocyte, Eosinophil, ALT and AST 
values, and there were differences between the 
groups (p<0.05, Table 2). According to the results of 
further analyses, there was no difference between 
groups with severe and mild ICP in terms of PDW 
value and groups with severe ICP and groups with no 
ICP, no differences were detected between the 
groups without ICP and the group with mild ICP 
(p=0.001). Although no differences were found 
between mild and severe ICP groups in terms of 
lymphocyte values, there was a statistically significant 
difference in the group without ICP and the group 
with mild and severe ICP (p=0.012, p=0.001). 
Although no differences were found in the groups 
with severe and mild ICP in terms of eosinophil 
values, there was a difference in the groups without 
ICP and the group with mild ICP (p=0.002). There 
were no differences in ALT values between groups 
with mild and severe ICP, and difference was 
detected between the group without ICP and the 
group with mild and severe ICP (p=0.000). There was 
no difference in terms of AST values between mild 
and severe ICP groups, and there was a difference 
between the group without ICP and the group with 
mild and severe ICP (p=0.000).In terms of blood 
values ratios, a significant difference was detected 

between the groups in terms of ELR, NLR and PLR 
values (p<0.05), and there were no differences in the 
groups in terms of BLR and EBR values (p=0.060, 
p=0.401, Table 3). Further analyses were made to 
determine which groups the difference originated 
from, and it was found that although there was a 
difference in terms of ELR between the no ICP 
group and the group with mild ICP (p=0.000), and 
there wasn’t difference in the groups with severe and 
mild ICP (p=0.993). 

 
Figure 1. ROC analysis ( the effect of ELR  value 
in predicting ICP) 

 In terms of NLR value, there wasnt difference 
between the groups of ICP (p=1.000), there was a 
difference between groups with mild ICP and no ICP 
and severe ICP (p=0.019, p=0.041). When PLR 
values were evaluated by groups, it was found that 
there was a difference between the group without 
ICP and the groups of ICP (p=0.007, p=0.000), and 
there were no differences between the groups of ICP 
(p=1.000). When groups with severe ICP and that 
with mild ICP were evaluated in terms of bile acid, 
there was a difference between the groups (p=0.000, 
Table 3). 

Table 3. Comparison of intergroup laboratory ratio values  
Mean±sd Group with Mild 

Cholestasis 
(n=87) 

Group with Severe 
Cholestasis 

(n=27) 

Group without 
Cholestasis 

(n=292) 

p 

ELR 0.062±0.66 0.050±0.41 0.037±0.037 0.000 
BLR 0.0248±0.029 0.023±0.026 0.015±0.008 0.060 
EBR 4.13±6.35 3.63±3.57 3.21±3.55 0.401 
NLR 4.27±2.24 5.03±3.16 3.67±1.76 0.004 
PLR 133.71±59.87 137.83±47.34 112.84±46.39 0.000 

Kruskal Wallis Test  NLR (Neutrophil/Lymphocyte), PLR (PLT / Lymphocyte), ELR (Eosinophil / Lymphocyte), EBR (Eosinophil / 
Basophil) BLR (Eosinophil / Basophil), TBA (total bile acid) 

 
When ROC analysis was made, the case of cholestasis 
status and absence of cholestasis was evaluated in 
patients, the best ELR interrupt value was 0.2243 

with 76.3% sensitivity and 56.1% specificity (Area 
under curve AUC: 0.650±0.03, (95% Confidence 
Interval (CI) 95% CI: 0.592 -0.717) (Figure-1). 
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When ROC analysis was made and when the case of 
cholestasis status and absence of cholestasis was 
taken into consideration, it was found that the best 
NLR interrupt value was 11.27. The results of the 
ROC analysis of NLR had 70% sensitivity and 54.2% 
specificity (Area under curve AUC: 0.600±0.03, (95% 
Confidence Interval (CI) 95% CI: 0.541-0.670) 
(Figure-2). 

 
Figure 2. ROC analysis ( the effect of NLR  value 
in predicting ICP) 

When ROC analysis was made, when the case of 
cholestasis status and absence of cholestasis was 
taken into consideration in patients, the best PLR 
interrupt value was 194.46. The results of the ROC 
analysis of PLR had 60% sensitivity and 58% 
specificity (AUC: 0.650±0.031, (95% (CI) 95% CI: 
0.583-0.705) (Figure-3). 

 
Figure 3. ROC analysis (effect of PLR  value in 
predicting ICP). 

When only patients who developed cholestasis status 
and those with mild or severe cholestasis were 
considered in ROC analysis, ELR, NLR and PLR 
values were found to be unable to make the 
discrimination of patients for the severity of 
cholestasis. The AUC value, which is the area below 
the ROC Curve, was calculated to be 45% for each 
ratio and standard deviation was calculated as 6%, 
54% and standard deviation as 6% and 53%, and 
standard deviation was 6%. 

DISCUSSION 

In this retrospective case control study investigating 
the relations between inflammatory markers used for 
allergic diseases and intrahepatic pregnancy 
cholestasis (ICP), serum inflammation markers and 
allergy markers were diagnosed in ICP but were not 
decisive to determine the severity of the disease. 
Previous studies reported that the most common 
laboratory abnormalities in ICP are high serum bile 
acid, AST and ALT concentrations. 12 Bile acid levels 
are used to group the severity of ICP. Bile acid level 
is 10-40 mmol / L light respectively, and > 40 mmol 
/ L level is grouped into severe ICP. 13 In their 
studies, the mean bile acid level was 18± 5.9 mmol/L 
in the mild ICP group and 57.3± 28.6 mmol/L in the 
severe ICP group. 12 In this study, the mean bile acid 
level was determined as 17.47±10.19 mmol/L in the 
mild ICP group and 72.74±30.97 mmol/L in the 
severe ICP group. 

Although the liver enzyme levels like ALT and AST 
increased significantly in women with ICP, no 
consensus exists on the diagnostic threshold level of 
liver enzymes13. In previous studies, statistically 
significant load values were found in groups with 
mild and severe ICP in terms of AST and ALT 
values11,12. The results of the study are parallel to 
other study results. AST 50.63±39.69 in the group 
with mild ICP. (U/L) ALT 78.43±72.93(U/L); In the 
severe ICP group, AST was 56.94±44.78. (U/L) ALT 
was ± 91.21.70.19(U/L). 

When the literature was reviewed, studies were 
detected showing that maternal circulation is 
responsible for the immunity mechanisms and ICP 
pathogenesis of the oxidative inflammation that is 
itself caused by thrombosis11,14. Platelets also have 
tasks as strong immune modulators besides the 
clotting function, which are the most important 
components of CBC. MPV, PDW and PCT are 
markers of platelet activation. When the literature 
was reviewed, high levels of MPV and PDV were 
reported in inflammatory diseases like recurrent 
pregnancy loss7, gestational diabetes10, thyroid 
diseases15. In the study conducted by Abide et al., 84 
pregnant cholestasis patients were included and it was 
found that MPV values were higher in the cholestasis 
group than in healthy controls7. MPV and PDW 
levels were found to be significantly higher in another 
study that evaluated 117 pregnant women with 
cholestasis14. In this study, MPV and PDW levels 
were found to be higher in ICP patients than in 
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controls. The results of the study were similar to 
other study results. 

It was reported in the literature that the number of 
lymphocyte increases due to increased immune 
response17. NLR is an important marker in the 
diagnosis of inflammatory diseases, and vary in 
various systemic inflammatory diseases. NLR was 
also found to increase in the diagnosis of many 
inflammatory diseases and complicated pregnancies 
like hyperemesis gravidarum18, gestational diabetes10, 
preeclampsia8, intrahepatic pregnancy cholestasis11. 
In the study of Kırbaş et al. conducted with 65 
cholestasis pregnant women, it was found that the 
levels of lymphocyte were higher in healthy controls, 
and neutrophil and NLR values were higher in 
patients with cholestasis. NLR value for the diagnosis 
of ICP was found to be 2.93 (91% sensitivity, 84% 
specificity, AUC was 0.92, 95% (CI) 0.861-0.969)12. 
In this study, it was found that lymphocyte levels 
were higher in the healthy control group, eosinophil 
levels were higher in patients with cholestasis, and 
neutrophil levels were not statistically different in the 
groups. Although there wasnt statistically difference 
between groups with mild and severe cholestasis in 
terms of NLR value (p=1,000), there was a significant 
difference between groups with mild cholestasis and 
no cholestasis and severe cholestasis (p=0.019, 
p=0.041). When the best NLR cut-off value was 
11.27, the sensitivity was 70% and specificity was 
54.2% (AUC: 0.600, 95% CI: 0.541-0.670). The 
results of the study are parallel to other study results. 

PLR is used to analyze thromboembolic and 
inflammatory diseases in recent years17,19. In previous 
studies, increased PLR values were found to be 
statistically significant in pregnancy-related diseases 
like preeclampsia, diabetes, pancreatitis, early 
membrane rupture, and recurrent pregnancy 
losses8,20,21,22. In another study evaluating pregnancy 
cholestasis and PLR together, no statistically 
significant differences were detected in the ICP 
groups although the PLR value was higher in the ICP 
group than in the healthy control group11. When the 
PLR values were evaluated according to the groups, 
it was determined that there was a difference between 
the groups (p=0.007, p=0.000), and there was no 
difference between the group with severe and mild 
ICP (p=1.000). When the best PLR cut-off value was 
194.46, the sensitivity was 60% and specificity was 
58% (AUC: 0.650, 95% CI: 0.583-0.705). The results 
of the study parallel to other study results. 

Eosinophil, eosinophil-lymphocyte ratio (ELR), 

eosinophil basophile ratio (EBR) and Basophil-
lymphocyte ratio (BLR) values, which can be easily 
calculated with CBC, are hematological allergy 
markers. Eosinophilia (i.e. high eosinophil count) 
occurs in diseases such as allergies, parasitic 
infections, leukemia, polyarthritis nodosa 
autoimmune disease23. There is no specific cause of 
eosinopenin (i.e. low eosinophil count), and 0% 
eosinophil is considered normal24. Eosinophil 
decreases physiologically with gestational age25. 
When the literature was reviewed, allergic markers in 
preeclampsia were evaluated in a small number of 
studies26,27. However, no study evaluating allergic 
markers in intrahepatic pregnancy cholestasis was 
detected. In this study, although the ELR ratio had a 
difference between the non-cholestasis group and the 
group with mild cholestasis (p=0.000), no difference 
was detected between the group with severe and mild 
cholestasis (p=0.993). The best ELR cut-off value for 
predicting ICP diagnosis had 76.3% sensitivity and 
56.1% specificity (AUC: 0.650,95% CI: 0.592-0.717) 
when 0.2243 was considered. No statistical 
differences were found in terms of EBR and BLR 
values. The results of the study are parallel to other 
study results.  

As far as we know, the present study is the first one 
in which the allergy markers such as ELR, BLR and 
EBR, inflammation markers such as neutrophils, 
lymphocytes, NLR and PLR, and thrombocyte 
activation markers such as PLT, MPV, PDW and 
ELR were evaluated together to predict the severity 
of pregnancy cholestasis. Small size of the sampling, 
the use of data from a single third-line hospital and 
retrospective design were limitations of this study. 

In conclussion, to allergy markers might also be a 
diagnostic tool in intrahepatic cholestasis of 
pregnancy; however, they are not determinant in 
identifying the severity of the disease. It can be 
considered that blood allergy markers can be easily 
applied by health professionals (family physician, 
midwife, nurse, obstetrics physician), and can be 
easily interpreted in the diagnosis of ICP. 
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