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Abstract

Intrahepatic pregnancy cholestasis (ICP) is associated with increased fetal complications. It is linked to an increased risk. Early diagnosis of this
disease reduces these fetal complications. In this study, it was aimed to determine the sensitivity and specificity of biochemical tests according to
cut off values. The values of 14 patients with bile acid >40 umol / L diagnosed with intrahepatic cholestasis of pregnancy and 40 patients with
bile acid <40 umol / L were compared retrospectively with 60 control patients. In ICP patients, the ALT and AST values in patients with group
1 with bile acid >40 pmol / L and group 2 with bile acid <40 umol / L were significantly higher than the control group (p = 0.0001 for both
markers). Groups 1 and 2 with ICP patients have high sensitivity and specificity compared to the cut off value of ALT and AST. In our study, it
was found that increased the risk of preterm delivery in ICP patients. Especially in cases where bile acid was > 40 umol / L, complications such
as preterm delivery and low birth weight increased in proportion to the increase in bile acid. In the ICP patients, AST and especially ALT values

increased in proportion to the increase in bile acid.
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1. Introduction

Intrahepatic cholestasis of pregnancy (ICP) is one of the most
common liver diseases seen in pregnancy and it occurs in
0.1% to 15.6% of pregnancies (1). ICP causes itching,
especially in foot soles and palms, increase bile acids and
increase in liver function test. The disease is mostly seen in
the late second and third trimesters (2). The patient's clinic
improves spontaneously 5-6 weeks after birth (3). Intrahepatic
cholestasis of pregnancy causes bad perinatal outcomes due to
gestational diabetes, preeclampsia, unreliable fetal condition,
meconium amnion, and preterm labor (4-6). As in many
organs during pregnancy, many physiological changes occur
in the liver and biliary tract (7). Hormonal changes during
pregnancy, genetic and environmental factors affecting biliary
transport and secretion have also been accused of ICP
etiopathogenesis (8).

The most sensitive test in the diagnosis of ICP patients is
the measurement of serum bile acids (9). In patients with ICP,
after 37 weeks of pregnancy, the rate of intrauterine death
increases in the fetuses of mothers with bile acid >40 pmol /
L (10). Measurement of liver function tests is important in
diagnosis in these patients, but in one third of patients these
values are within normal limits (11). In previous studies, it
was found that bile acids are correlated with transaminases in
the liver in ICP patients. This correlation relationship has also
been linked to secretory phospholipase A2 damage, which is
associated with complications in the patient (12-13). The
reference intervals of liver function tests should be evaluated
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considering pregnancy.

The purpose of this study is to separate the patient groups
according to serum bile acid 40 pmol / L above and below,
determine the transaminase values in these groups, find the
cut off values in these transaminases and determine the
specificity and sensitivity of the transaminases in group
diagnoses according to the cut off values found.

2. Materials and methods

The study files of 54 patients with intrahepatic cholestasis of
pregnancy who were admitted to Mersin University Faculty
of Medicine Obstetrics and Gynecology between 2015-2019
were reviewed retrospectively. For the control group, 60
patients' files were randomly selected during the same
gestational week, with no additional disease in the same
period. Among the patients in the ICP group, patients with
bile acid >40umol / L were called “Group 1” and patients
with bile acid <40umol / L were called “Group 2”, and the
control group was called “Group 3”. Patients with twin
pregnancies, cholecystectomy, diabetes mellitus during
pregnancy, thyroid disease, hypertension associated with
pregnancy, liver and bile disease were not included in the
study groups. The ages, gestational weeks, baby weights at
birth, liver function tests, fasting bile acid and drug dosage
used were recorded.

SPSS 22.0 software (IBM Corporation, Amork, USA) was
used for statistical analysis. Variance analysis and Post Hoc
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test were used in the One-Way ANOVA test to compare the
average values of the data. The ROC test for Alanine
transaminase (ALT) and Aspartate transaminase (AST),
which differed from the control group, and the sensitivity-
specificity, confidence interval AUC, cut off and significance
for each marker were examined. At the end of the test, values
with p <0.05 were considered significant.

Table 1. Demographic and average values of cases

3. Results

In ICP patients, the ALT and AST values in patients with
group | with bile acid >40 umol / L and group 2 with bile
acid <40 umol / L were significantly higher than the control
group (p = 0.0001 for both markers). The birth weight of the
babies of the patients in group 1 was significantly less than

that of

group

2

(Table 1).

Group 1 Group 2 Group 3
ICP patient bile acid >40 pmol/L ICP patient bile acid <40 pmol/L Control Patient
N=14 N=40 N=60

Age 2742.3 27+6.3 29.4+6.3 0.37
GGT 12.6+4.0 14.4+1.3 14.5+3.6 0.42
ALP 193+54.6 211+80* 137+85* 0.01*
ALT 235+166° 160+134° 23210 0.0001*
AST 142+103¢ 112+97¢ 25.54+4.5¢ 0.0001*
Bil
" . | 85.345.5 27.442.44 N/A N/A
Gestation 34.6£0.1 36.442.3 3742 0.31
Week
Newborn

. 2510+882¢ 3268+462¢ 3060+577 0.02*
Weight
Umblikal

+ +0. .

Artery Ph 7.31£0.06 7.324+0.05 7.2840.09 0.31
Drug Dose 642+134 750+182 N/A N/A

Groups | and 2 with ICP patients have high sensitivity
and specificity compared to the cut off value of ALT and

Table 2. ALT and AST ROC Curve Results in ICP Cases

Cutt
(0Ji§
Value

Group 1 ALT 72 86% 87%
ICP bile

acid

>40pmol/L AST 41.5 86% 80%
Group2 ALT 62 88% 87%
ICP bile

acid . .
<40pmol/L, AST 39.5 88% 80%

4. Discussion

Intrahepatic cholestasis (ICP) of pregnancy causes an increase
in fetal complications during pregnancy. That is why it is
important to diagnose the disease in a timely manner. The
biochemical parameter commonly used in the diagnosis of the
disease is serum bile acid measurement (14, 15). The upper
limit of bile acids accepted during pregnancy is 10 umol / L.
Without other symptoms and biochemical findings of ICP,
high bile acids can be seen in normal pregnancies.
Approximately 2% - 3% of these patients develop ICP in the
later weeks of pregnancy (16). Serum bile acid measurement
is considered as the most appropriate biochemical marker in
the diagnosis and follow-up of ICP patients (17). Large
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AST. Confidence intervals and significance levels were found
in these values (Table 2). ALT and AST ROC Curves for CP
> 40 given in Fig. 1.

Cases are

%9< confidence interval

Sensitivity Specificity AUCZSE

0.76+0.140 0.484 1.032 0.048
0.76+0.137 0.486 1.025 0.049
0.89+0.050 0.793 0.989 0.000
0.87+0.052 0.769 0.973 0.000

prospective studies have found that ICP is associated with
perinatal outcomes. Spontaneous preterm labor, preterm
delivery and intrauterine death rates increase especially in
pregnancies where serum bile acid exceeds 40 pmol / L (18).
Increased bile acid in mother blood causes increased bile acid
in fetomaternal circulation and fetal blood (19-21). It has been
found that fetuses of ICP patients have more bile acids in
intrauterine bronchoalveolar fluid and more RDS develops in
these fetuses (22, 23). Genes et al found that serum bile acid
and low ALT levels correlated positively with preterm labor
(5). A study in Sweden found that complication rates were
higher in cases with maternal fasting serum bile acids> 40
pmol/L (18). Despite the low bile acid levels in the treatment
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of ursodeoxycholic acid in ICP patients, there have been
unexplained fetal deaths before 39th week of pregnancy (24).
Although spontaneous preterm risk was reported to be 60% in
ICP patients (25), most studies found that spontaneous
preterm labor was 30-40% (26). In two studies, maternal
serum bile acid level was associated with spontaneous
preterm delivery. When the results in our study were
evaluated, fetal death was not observed since the number of
patients was low (18, 27). However, we observed that ICP
patients gave birth earlier than control (preterm delivery) and
patients in the group with bile acid > 40 pmol / L increased
spontaneous preterm labor rate and especially patients in
group 1 with increased bile acid gave birth at a lower birth
weight (table 1). It was found that the risk of preterm delivery
increased in ICP patients. Especially in cases where bile acid
was > 40 umol / L, complications such as preterm delivery
and low birth weight increased in proportion with increased
bile acid.

In normal pregnancy, reference intervals of ALT, AST
(28) and GGT (29) should be reduced by 20% compared to
non-pregnant women. The increase of transaminase enzymes
indicates hepatocyte damage and hepatocellular damage. In
ICP patients, ALT and AST values may also increase before
or after bile acid increases (19, 30). In previous studies, there
are results indicating that the height of transaminases in ICP
is very variable and there is no cut off value (11). In recent
studies, the cut off value for liver diseases was determined as
19 IU / L for non-pregnant women (31). In previous studies, it
was found that ALT and AST increased 2-10 times in ICP
patients and ALT was a better marker (30, 32, 33). In our
study, it was observed that ALT and AST increased in two
groups with the ICP patient with bile acid > 40 umol / L and
<40 pmol / L than the control group. Especially, the increase
rate in ALT was higher than AST, in line with previous
studies. In our study, as seen in table 2, it was found that the
cut off value of ALT was 72 IU / L and the cut off value of
AST was 41.5 IU / L in patients with group 1 bile acid > 40
pmol / L. It was found that ALT and AST have a high
sensitivity and specificity in the diagnosis of ICP. Similarly,
in group 2, it was found that the cut off value of ALT was 62
IU /L and AST was 39.5 IU / L in patients with bile acid <40
pmol / L and it was found that ALT and AST have a high
sensitivity and specificity in the diagnosis of ICP. In our
study, ALT was found to be a more specific marker in ICP
diagnosis than AST (specificities were 87% for ALT and 80%
for AST). It was found that AST and especially ALT values
increased in proportion with the increase in bile acid in ICP
patients. ALT and AST have a certain cut off value in the
diagnosis of ICP. If this cut off value is used in the diagnosis
of ICP, it has high sensitivity and specificity.

In normal pregnancy, since ALP value increases due to
bone marrow and placental production, it has weak
importance in the diagnosis of ICP. ALP increases in ICP
patients, but since it is also synthesized from the placenta, it
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Fig. 1. ALT and AST ROC Curves in Cases with ICP > 40 (ALT -
serum alanine transaminase, AST— serum aspartat transaminase)

limits its effectiveness in diagnosis. In our study, it was found
that ALP was significantly increased in group 2 (bile acid <40
pmol / L) (table 1). Although there are publications on the
increased GGT in ICP patients (34-36), the common view is
that it has not changed (33). As a matter of fact, it was seen
that GGT did not change in our study.

In our study, it was found that the risk of preterm delivery
increased in ICP patients. Especially in cases where bile acid
was > 40 umol / L, complications such as preterm delivery
and low birth weight increased in proportion with increased
bile acid. It was found that AST and especially ALT values
increased in proportion with the increase in bile acid in ICP
patients. ALT and AST have a certain cut off value in the
diagnosis of ICP. If this cut off value is used in the diagnosis
of ICP, it has high sensitivity and specificity. The advantage
of our study is that ALT and AST have a certain cut off value
in the diagnosis of ICP and in determining the level of bile
acid in this disease. The disadvantage is that the number of
patients is low and it is a retrospective study.

Ethics Committee Approval
Ethical Approval was obtained from Mersin University’s
Ethical Committee. (6/1/2021, 01/20).

Conflict of interest
There is no conflict of interest to declare.

Acknowledgments
None to declare.

References

1. Kulhan M, Kulhan N, Nayki U, Nayki C, Ata N. Intrahepatic
cholestasis of pregnancy and fetal outcomes. Mini review. Arch
Med Sci Civil Dis. 2017 Apr  11;2(1):85-86.
doi:10.5114/amscd.2017.67110.

2. Geenes V, Williamson C. Intrahepatic cholestasis of pregnancy.
World J Gastroenterol. 2009 May 7;15(17):2049-66. doi:
10.3748/wjg.15.2049.

3. Ozkan S, Ceylan Y, Ozkan OV, Yildirim S. Review of a

487



10.

11.

12.

13.

14.

15.

16.

17.

18.

Tasin and Ciftci / J Exp Clin Med

challenging clinical issue: Intrahepatic cholestasis of pregnancy.
World J Gastroenterol. 2015 Jun 21;21(23):7134-41. doi:
10.3748/wjg.v21.123.7134.

Tayyar A, Temel Yuksel I, Koroglu N, Tanay Tayyar A, Alici
Davutoglu E, Akkaya Firat A, et al. Maternal copeptin levels in
intrahepatic cholestasis of pregnancy. J Matern Fetal Neonatal
Med. 2018 Aug;31(15):2066-2070. doi:
10.1080/14767058.2017.1335708.

Geenes V, Chappell LC, Seed PT, Steer PJ, Knight M,
Williamson C. Association of severe intrahepatic cholestasis of
pregnancy with adverse pregnancy outcomes: a prospective
population-based  case-control study. Hepatology. 2014;
59(4):1482-91. doi: 10.1002/hep.26617.

Sugino N, Takiguchi S, Umekawa T, Heazell A, Caniggiad L.
Oxidative stress and pregnancy outcome: a workshop report.
Placenta. 2007 Apr; 28:48-50.

Karaahmet E, Gungor A, Topaloglu N, Sahin B, Kivrak Y.
Prevalence of psychiatric disorders during pregnancy and their
effect on birth weight. Arch Med Sci Civil Dis. 2016 May
19;1(1):24-29. doi:10.5114/amscd.2016.60040.

Arrese M, Macias RI, Briz O, Perez MJ, Marin JJ. Molecular
pathogenesis of intrahepatic cholestasis of pregnancy. Expert
Rev Mol Med. 2008 Mar 28;10:e9. doi:
10.1017/S1462399408000628.

Chen J, Deng W, Wang J, Shao Y, Ou M, Ding M. Primary bile
acids as potential biomarkers for the clinical grading of
intrahepatic cholestasis of pregnancy. Int J Gynaecol Obstet.
2013 Jul;122(1):5-8. doi: 10.1016/j.ijg0.2013.02.015.

Friberg AK, Zingmark V, Lyndrup J. Early induction of labor in
high-risk intrahepatic cholestasis of pregnancy: what are the
costs? Arch Gynecol Obstet. 2016; 294(4):709-14. doi:
10.1007/s00404-016-4019-8.

Kariv R, Leshno M, Beth-Or A, Strul H, Blendis L, Kokia E, et
al. Re-evaluation of serum alanine aminotransferase upper
normal limit and its modulating factors in a large-scale
population study. Liver Int. 2006; 26(4):445-50. doi:
10.1111/5.1478-3231.2006.01197 x.

Herraez E, Lozano E, Poli E, Keitel V, De Luca D, Williamson
C, et al. Role of macrophages in bile acid-induced inflammatory
response of fetal lung during maternal cholestasis. J Mol Med
(Berl). 2014 Apr;92(4):359-72. doi: 10.1007/s00109-013-1106-1.

De Luca D, Minucci A, Zecca E, Piastra M, Pietrini D, Carnielli
VP, et al. Bile acids cause secretory phospholipase A2 activity
enhancement, revertible by exogenous surfactant administration.
Intensive Care Med. 2009 Feb;35(2):321-6. doi: 10.1007/s00134-
008-1321-3.

Riely CA, Bacq Y. Intrahepatic cholestasis of pregnancy. Clin
Liver Dis. 2004 Feb;8(1):167-76. doi: 10.1016/S1089-
3261(03)00131-4.

Kondrackiene J, Kupcinskas L. Intrahepatic cholestasis of
pregnancy-current achievements and unsolved problems. World J
Gastroenterol. 2008 Oct 14;14(38):5781-8. doi:
10.3748/wjg.14.5781.

Pascual MJ, Serrano MA, El-Mir MY, Macias RI, Jiménez F,
Marin JJ. Relationship between asymptomatic hypercholanaemia
of pregnancy and progesterone metabolism. Clin Sci (Lond).
2002 May;102(5):587-93.

Walker 1A, Nelson-Piercy C, Williamson C. Role of bile acid
measurement in pregnancy. Ann Clin Biochem. 2002 Mar;39(Pt
2):105-13. doi: 10.1258/0004563021901856.

Glantz A, Marschall HU, Mattsson LA. Intrahepatic cholestasis

488

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

of pregnancy: Relationships between bile acid levels and fetal
complication rates. Hepatology. 2004 Aug;40(2):467-74. doi:
10.1002/hep.20336.

Shaw D, Frohlich J, Wittmann BA, Willms M. A prospective
study of 18 patients with cholestasis of pregnancy. Am J Obstet
Gynecol. 1982 Mar 15;142(6 Pt 1):621-5. doi: 10.1016/s0002-
9378(16)32430-9.

Laatikainen TJ. Fetal bile acid levels in pregnancies complicated
by maternal intrahepatic cholestasis. Am J Obstet Gynecol. 1975
Aug 1;122(7):852-6. doi: 10.1016/0002-9378(75)90727-9.

Colombo C, Roda A, Roda E, Buscaglia M, dell'Agnola CA,
Filippetti P, et al. Correlation between fetal and maternal serum
bile acid concentrations. Pediatr Res. 1985 Feb;19(2):227-31.
doi: 10.1203/00006450-198502000-00018.

Zecca E, De Luca D, Baroni S, Vento G, Tiberi E, Romagnoli C.
Bile acid-induced lung injury in newborn infants: a
bronchoalveolar lavage fluid study. Pediatrics. 2008
Jan;121(1):e146-9. doi: 10.1542/peds.2007-1220.

Zecca E, De Luca D, Marras M, Caruso A, Bernardini T,
Romagnoli C. Intrahepatic cholestasis of pregnancy and neonatal
respiratory distress syndrome. Pediatrics. 2006;117(5):1669-72.
doi: 10.1542/peds.2005-1801.

Sentilhes L, Verspyck E, Pia P, Marpeau L. Fetal death in a
patient with intrahepatic cholestasis of pregnancy. Obstet
Gynecol. 2006 Feb;107(2 Pt 2):458-460. doi:
10.1097/01.A0G.0000187951.98401.7.

Johnston WG, Baskett TF. Obstetric cholestasis. A 14 year
review. Am J Obstet Gynecol. 1979 Feb 1;133(3):299-301. doi:
10.1016/0002-9378(79)90683-5.

Reid R, Ivey KJ, Rencoret RH, Storey B. Fetal complications of
obstetric cholestasis. Br Med J. 1976 Apr 10;1(6014):870-872.
doi: 10.1136/bmj.1.6014.870.

Lee RH, Kwok KM, Ingles S, Wilson ML, Mullin P, Incerpi M,
et al. Pregnancy outcomes during an era of aggressive
management for intrahepatic cholestasis of pregnancy. Am J
Perinatol. 2008 Jun;25(6):341-5. doi: 10.1055/s-2008-1078756.

Girling JC, Dow E, Smith JH. Liver function tests in pre-
eclampsia: importance of comparison with a reference range
derived for normal pregnancy. Br J Obstet Gynaecol. 1997
Feb;104(2):246-250. doi: 10.1111/7.1471-0528.1997.tb11054 .x.

Bacq Y, Zarka O, Bréchot JF, Mariotte N, Vol S, Tichet J, et al.
Liver function tests in normal pregnancy: a prospective study of
103 pregnant women and 103 matched controls. Hepatology.
1996 May;23(5):1030-1034. doi: 10.1002/hep.510230514.

Heikkinen J. Serum bile acids in the early diagnosis of
intrahepatic cholestasis of pregnancy. Obstet Gynecol. 1983
May;61(5):581-587.

Prati D, Taioli E, Zanella A, Della Torre E, Butelli S, Del
Vecchio E, et al. Updated definitions of healthy ranges for serum
alanine aminotransferase levels. Ann Intern Med. 2002 Jul
2;137(1):1-10.  doi: 10.7326/0003-4819-137-1-200207020-
00006.

Fisk NM, Bye WB, Storey GN. Maternal features of obstetric
cholestasis: 20 years experience at King George V Hospital. Aust
N Z J Obstet Gynaecol. 1988 Aug;28(3):172-6. doi:
10.1111/5.1479-828x.1988.tb01657 x.

Laatikainen T, Ikonen E. Serum bile acids in cholestasis of
pregnancy. Obstet Gynecol. 1977 Sep;50(3):313-8.

Brites D, Rodrigues CM, van-Zeller H, Brito A, Silva R.
Relevance of serum bile acid profile in the diagnosis of
intrahepatic cholestasis of pregnancy in an high incidence area:



Tasin and Ciftci / J Exp Clin Med

Portugal. Eur J Obstet Gynecol Reprod Biol. 1998 Sep;80(1):31- 36. Milkiewicz P, Gallagher R, Chambers J, Eggington E, Weaver J,
38. doi: 10.1016/s0301-2115(98)00086-4. Elias E. Obstetric cholestasis with elevated gamma glutamyl
transpeptidase: incidence, presentation and treatment. J
Gastroenterol Hepatol. 2003 Nov;18(11):1283-1286. doi:
10.1046/j.1440-1746.2003.03171 x.

35. Bacq Y, Sapey T, Bréchot MC, Pierre F, Fignon A, Dubois F.
Intrahepatic cholestasis of pregnancy: a French prospective
study. Hepatology. 1997 Aug;26(2):358-364. doi:
10.1002/hep.510260216.

489



