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Abstract
Obstetric cholestasis (also referred to as intrahepatic cholestasis of pregnancy—ICP) is a pruritic 
form of reversible cholestasis that is associated with significant fetal risks. There is a paucity of 
research regarding pregnancy outcomes of the mothers with obstetric cholestasis in the South 
Asian setting. Hence, the objective of this study was to determine the prevalence of obstetric 
cholestasis among mothers presenting with pruritus during pregnancy and to describe the cha
racteristics and outcomes for those diagnosed with ICP in comparison with those with pruritus in 
the absence of ICP. Methods: All mothers presenting with pruritus to De Soyza Maternity hospital 
in Colombo Sri Lanka, between 1st January 2011 to 1st january 2014, were recruited for the study. 
A standard set of biochemical tests were used for diagnosis of ICP. An interviewer administered 
questionnaire and patient records were used for data collection. Presentation, characteristics and 
pregnancy outcomes were assessed and compared for mothers with ICP against those with pruri-
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tus in the absence of ICP. Results: The prevalence of ICP in the study population was found to be 27% 
(n = 27), Generalized pruritus with pruritus of the palms and soles was identified as the common* 
est pattern of pruritus for diagnosed with ICP. Delivery before 37 weeks (p = 0.001), meconium 
stained liquor (p = 0.004), placental abruption (p = 0.005). postpartum hemorrhage (p = 0.005), 
bleeding manifestation (p = 0.006), preterm labor (p = 0.031) and fetal distress (p = 0.035) were 
found to be significantly associated with the presence of ICP. Conclusions: Nearly 1/3 of mothers 
presenting with pruritus in pregnancy in Sri Lanka are affected by ICP which is associated with an 
increase in a wide range of adverse maternal and fetal outcomes compared to those with pruritus 
in the absence of ICP.
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1. Introduction
Obstetric cholestasis (also referred to as intrahepatic cholestasis o f  pregnancy) is a liver disease unique to preg
nancy characterized by pruritus in the absence o f  a skin rash with abnormal liver function tests; which occurs in 
the second or third trimesters and disappears spontaneously after delivery. The clinical importance o f  obstetric 
cholestasis lies in the potential fetal risks, which may include spontaneous preterm birth, iatrogenic preterm birth 
and fetal death. There can also be maternal morbidity in association with the intense pruritus and consequent 
sleep deprivation [1], Routine liver function tests show raised transaminases in 60% o f  patients and raised bili
rubin concentrations in only 25%. Serum bile acids are raised in the vast majority o f  patients [2],

A genetic background is suggested by family clustering and demographic variations with the highest inci
dences reported from Chile-Bolivia (6% - 27%) and lowest incidence in England (0.7%) [3]. ICP is associated 
with an increased risk o f  preterm delivery in 19% - 60% [4], intra-partum fetal distress in 22% - 41%, and intra
uterine fetal death (IUFD) in 0.75% - 1.6% o f the affected pregnancies [5], The diagnostic criteria for ICP have 
varied over time in different reports, making complication rates difficult to compare. When, in addition to pruri
tus, clinical jaundice was used to define ICP. Higher fetal complication rates were reported than when diagnosis 
was based only on elevated bile acid and transaminase levels [6]. The Swedish ICP incidence figure is taken 
from a study using only pruritus in pregnancy as the inclusion criterion, and hence did not report increased fetal 
risk associated with ICP.

The management o f  intrahepatic cholestasis in pregnancy is overshadowed by the increased risks o f fetal dis
tress, spontaneous preterm delivery and fetal death [7]. The causes o f  these are unknown but are thought to be 
due to abnormal placental vascular response to elevated maternal serum bile acids [6], Evidence from animal 
studies have suggested that elevated serum bile acids impair the trophoblastic microvascular circulation, hence 
impeding the placental transfer [8]. Risks are unrelated to the severity o f  symptoms and increase near term. 
Close monitoring o f  fetal wellbeing is essential, although no single test reliably predicts the risk o f intrauterine 
death [9], Raised serum concentrations o f  maternal bile acids correlate with the severity o f  pruritus and risk o f  
fetal distress [8], Some obstetricians recommend regular non-stress and contraction stress tests. According to 
Green-top guidelines by RCOG, delivery should ideally take place around 38 weeks after serial estimations o f  
fetal lung maturity and maternal serum concentrations o f  total bile acid and delivery around 36 weeks should be 
considered for severe intrahepatic cholestasis o f  pregnancy with jaundice and progressive increases in serum bile 
acid concentrations if  fetal distress is suspected and lung maturity has been confirmed.

2. Justifica tion

There is paucity o f  South Asian data on intrahepatic cholestasis o f  pregnancy and maternal and fetal outcomes. 
Identification o f  mothers with obstetric cholestasis and proper management adhering to guidelines will invaria
bly reduce the fetal morbidity and mortality as well as maternal morbidity. Therefore a hospital based longitu
dinal study was designed to determine the prevalence o f obstetric cholestasis among mothers presenting with 
pruritus during pregnancy and to describe the characteristics and outcomes for those diagnosed with ICP in



comparison with those with pruritus in the absence o f  ICP.
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Study design: Hospital based longitudinal study.
Study setting: The study was conducted in De Soyza Hospital for women in Colombo, which is a tertiary 

care referral center for obstetric and gynecology patients in the state health sector for medically complicated 
pregnancies in Sri Lanka. It provides dedicated service for treating complicated antenatal mothers through multi
disciplinary inputs over the past two decades. Around 5000 deliveries take place per year in this center.

Study period: The study was conducted from 1st January 2011 to 31s1 December 2014.
Sam ple size calculation: !
The following formula is used to calculate sample size (Lwanga and Lemeshow, 1991);

Z : x P ( l - P )

d3

n—total sample size.
P— expected population proportion.
P = 6% (prevalence o f  obstetric cholestasis in Chile-Bolivia 6%  [3]).
Z = 1.96 (critical value for 95% confidence interval), 
d = 0.05 (accepted am ount o f  absolute error is considered as 5%).
Therefore,

_  1 .962x0.06(1-0 .06)

"  ~ (0.05)2

3.8416x0.06x0.94 

n ~ 0.0025

n = 86

To compensate for non-respondents, 10% o f the calculated sample size is added making total sample size as 
97.

Study population: There were 100 pregnant women with pruritus who fulfill eligibility criteria during the 
study period in the above referral center. As the required sample size was 97, all were recruited after obtaining 
informed written consent.

Mothers with preexisting liver or renal disorders, systemic allergy or dermatological conditions that could re
sult in pruritus were excluded from the study.

4. Data Collectioni I
The purpose o f  the study was explained to the pregnant women and informed written consent was obtained. Pre ; 
tested, interviewer-administered questionnaire were used for data collection. Blood was taken for biochemical ! 
assay o f  serum and urinary bile acids and liver function tests viz. SGOT, SGPT, ALP, bilirubin (direct & indi
rect) serum protein PT/INR.

Data was obtained from the study population both retrospectively and prospectively by medical graduates not 
directly involved in patient management through a questionnaire based interview and study o f  clinic and patient . 
records. Collected data included socio-demographics, past medical and obstetric histories, present obstetric his
tory, onset/associated features o f  pruritus, antenatal complications and the treatment given.

Clinical presentation and obstetric outcome were measured along with the type o f  delivery, period o f  gesta
tion at delivery, weight for gestational age, and maternal and neonatal complications following delivery. Mater
nal co-morbidities together with investigations were also recorded.

5. S ta tistica l A nalysis

Statistical Package for Social Sciences (SPSS) version 17 for Microsoft Windows was used for statistical analy
sis. In the first step, patients were categorized according to serum bile acid levels: “no ICP” (bile acid levels 10
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pmol/L), “mild ICP” (bile acid levels o f  10 - 39 pmol/L), and “severe ICP” (bile acid levels > 40 pmol/L any 
time) [6]. The outcome measures; maternal and fetal complications, time and mode o f delivery, birth weight 
were compared between the two groups (ICP present and absent) using the Chi Square test. P value < 0.05 was 
considered statistically significant.

E th ic a l A p p ro v a l

Ethical clearance was obtained by the Ethics Review Committee, Faculty o f  Medical Sciences, University o f Sri 
Jayewardenepura Sri Lanka.

6. Results
Hundred mothers aged between 1 9 - 3 9  years, presented with pruritus to the two hospital clinics during the study 
period and were recruited for the survey after obtaining informed written consent. The mean age o f  the study 
population was 29 years and over 80% o f the study population was aged between 21 and 35 years. A majority (n = 
58) 58% had developed pruritus after 28 weeks o f  gestation while only a few (n = 8, 8%) had developed jaun
dice at any time during pregnancy. Vomiting (23%, n = 23) and abdominal pain (21%, n = 21) were the com
monest complains in addition to pruritus. Seventeen (17%) mothers had been diagnosed with gestational di
abetes mellitus (GDM) while 11 (11%) were diagnosed with pregnancy induced hypertension (PIH). From the 
time o f  recruiting, the mothers were followed up until the end o f  their pregnancy. No neonatal deaths occurred 
within the study population. Sixty five (65) mothers delivered by normal vaginal delivery (NVD) while there 
were 16 elective cesarean sections (El-CS) and 19 emergency cesarean sections (Em-CS). Table 1 summarizes 
the characteristics o f  the study population.

Serum bile acid levels were tested for each study participant to determine the presence and the severity o f 
intrahepatic cholestasis o f  pregnancy (ICP). Only 27 (27%) mothers were found to have serum bile acids levels 
o f  10 gmol/L and above indicating the presence o f  ICP 16]. All patients with increased serum bile acid levels 
belonged to the category o f  mild intrahepatic cholestasis (serum bile acids between 10 - 39 pmol/L). The mean 
serum bile acid level for those with ICP was 17.7 pmol/L. Out o f  these 20 (74%) were found to have elevated 
SGOT (AST) and 17 (64.7%) were found to have elevated SGPT (ALT).

The characteristics o f  the 27 mothers with mild (CP was compared with the rest o f  the study population and

Xable I . Characteristics o f the study copulation;

Characteristics ' T  . “ Total ( % ) .

Age distribution

<20 4 (4%)

21-35 81 (81%)

>35 15(15)

Development of pruritus

<28 weeks 42 (42%)

After 28 weeks 58 (58%)

Presence of diseases complicating pregnancy

Gestational diabetes mellitus 17(17%)

Pregnancy induced hypertension II (11%)

Mode of delivery

Normal vaginal 65 (65%)

Elective cesarean section 16(16%)

Emergency cesarean section 19(19%)
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look for the presence o f  significantly associated characteristics. Nausea was found to be significantly associated 
(p =  0.0001) with the presence o f  1CP in mother with pruritus. It was present in 22 o f  the 27 (82.4%) mothers 
diagnosed with ICP while only 18 out o f  the remaining 73 (25.7%) complained o f  nausea. Commonest pattern of 
pruritus in those with ICP was found to be generalized pruritus with pruritus o f  the palms and soles (n = 19, 
70.6%) while generalized pruritus alone was the commonest pattern (47.1%) in those without elevated serum 
bile acids. These differences in pruritus pattern were found to be significant with a Pearson Chi square value of 
0.024. Age (p = 0.588), BM1 (p = 0.060) and presence or absence o f  jaundice (p = 0.060), presence o f  GDM (p = 
0.075) or PIH (p = 0.34) did not vary significantly between those with ICP and those with pruritus alone.

The study group was followed up until delivery and their pregnancy outcomes as well as complications were 
noted. The maternal and fetal outcomes o f  mothers with ICP were compared with those without ICP. Overall, 
there were a total o f  19 emergency cesarean sections for the study population, with 12 o f  them carried out on 
mothers diagnosed with ICP indicating that mother with ICP were over 2 times more likely to need emergency 
cesarean section.

Only 6 (23.5%) o f  the mothers diagnosed with ICP had pregnancy extending beyond 37 weeks o f  gestation 
compared to the 56 (77.1%) who did so in the non ICP group. Most (17) o f  the deliveries in the ICP group oc
curred between 33-37 weeks o f  gestation. Statistical analysis revealed that differences in POA (0.001) including 
POA o f less than 37 weeks at the time o f  delivery as well as the presence o f  pre-term labor (p = 0.031) were sig
nificantly associated with the presence o f  ICP among mothers with pruritus. Meconium stained liquor was the 
commonest complication (n = 19, 70.6%) noted in mothers with ICP followed the presence o f  fetal distress (n = 
16, 58.8%). Eight o f  the mothers also had bleeding manifestations out o f which a majority were (n =  6, 75%) 
mothers diagnosed with ICP. All three o f  meconium stained liquor, fetal distress and bleeding manifestations 
were found to be significantly associated with the presence o f  ICP complicating pregnancy compared to the 
control group. Six o f  the patients (22%) with ICP suffered placental abruption during pregnancy as opposed to 
just 2 (2.7%) from the non ICP group. Presence o f placental abruption also significantly associated with ICP (p = 
0.005). Similar numbers were observed for the occurrence o f postpartum hemorrhage (PPH) with 8 out o f  the 10 
pregnancies complicated with PPH belonging to the group diagnosed with ICP, corresponding to a  Pearson 
Chi-square value o f 0.005. Interestingly, we failed to find similar correlations between the presence o f  abnormal 
Doppler ultrasound (p = 0.343) findings, fetal abnormality (p = 0.488) or IUGR (p = 0.106) and ICP. Table 2 
summarizes the complications significantly associated with the presence o f  ICP. Table 3 summarizes the cha
racteristics o f  the patients with ICP.

7. Discussion
The above study was conducted in a  most advanced maternity care hospital in the state healthcare sector both in 
the western province as well as in the country. For this reason, the rate o f  pregnancy complications in mothers 
treated at these units tends to be higher than in other parts o f  the country.

We targeted the study towards mother presenting with pruritus in order to make sure those with the highest 
risk o f  ICP are screened for its presence. The biochemical screening was carried out in the private sector due to 
absence o f  facilities for such testing in the state sector hospitals. Our finding suggested that upto 1/3 o f  the 
mothers presenting with pruritus in pregnancy may be affected by ICP.

All patient with ICP in our study were categorized as having mild cholestasis on the basis o f  serum bile acid

Table' 2.Complication'significantly associated with the presence of ICP. - , ’ ’

Outcome Number with ICP 
(n = 27)

Number without ICP 
(n= 73) p value

Delivery before 37 weeks 21 (76.47) 17(22.9%) 0.001

Meconium stained liquor 19(70.6%) 10(28.6%) 0.004

Bleeding Manifestations 6 (35.3%) 2 (5.7%) 0.006

Fetal distress 16(59.2%) 10(13.7%) 0.035

Placental abruption 6 (22.2%) 2 (2.9%) 0.005

Postpartum hemorrhage 8 (29.6%) 2 (2.9%) 0.005
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levels. The absence o f  patients with moderate and severe ICP is likely attributable to the limited size o f  the study 
population. The average serum bile acid for those with 1CP was 17.7 pmol/L, which was lower than those observed 
for patient with mild ICP in other studies. However, notably the need for cesarean section, both elective and 
emergency (70.6%), were higher [10] (11], Reasons for this possibly is due to fetal distress [12], Overall mothers 
with ICP were nearly 5 times more likely to deliver by cesarean section [7], Evidence suggest that delivery o f

Table 3. Details of the 27 patients diagnosed with ICP. . , : ..C V ... V

Index no. Age Parity BMI Onset of 
pruritus Site

Se. bile 
acid level 

. pinol/l.

Drug
'treatm ent

Time o f 
delivery 

(in weeks)
Mode ;. - Fetal 

outcome
; Birth 
wt(kg) j

1 35 1 27 32 p/s 13.60 Antihist 38 CS IUGR 2 80

2 36 2 30 30 G 24.70 UDCA 36 EmCS FD
IUGR 2.43

3 38 2 30 32 G 13.00 UDCA 39 VD NAD 2.98

4 28 3 32 24 G 27.40 UDCA 34 CS FD
IUGR 2 10

5 31 2 21 30 p/s 22.10 UDCA 36 EmCS FD 2.80

6 23 1 27 29 G 11.40 UDCA 31 EmCS FD
IUGR 2.20

7 31 3 31 28 G 24.60 UDCA 34 EmCS FD 2.42

8 33 1 23 22 p/s 12.80 Antihist. 37 VD IUGR 230

9 32 2 28 24 G 20.00 UDCA 37 CS FD 3.20

10 33 4 30 27 G 12.60 UDCA 38 VD FD 2.70

11 38 I 31 31 G 24.70 UDCA 37 EmCS FD 2.80

12 32 2 28 30 G 22.90 UDCA 36 EmCS FD
IUGR 2.10

13 31 2 20 27 G 11.SO UDCA 36 VD FD 260

14 32 3 27 27 p/s 12.80 Antihist. 38 VD NAD 290

15 25 1 25 28 G It .90 Antihist. 37 CS NAD 2,78

16 32 4 22 28 a 12.90 UDCA 35 EmCS FD 250

17 32 2 30 30 G 22.00 UDCA 34 CS FD
IUGR

2.20

18 .33 4 30 32 G 12.60 UDCA 38 VD FD 2 70

19 38 1 31 24 G 24.70 UDCA 37 EmCS FD 2.80

20 32 2 28 26 G 22.90 UDCA 36 EmCS FD, IUGR 2.10

21 31 2 20 28 p/s 11.50 UDCA 36 VD FD 2.60

22 32 3 27 30 G 12.80 Antihist. 38 VD NAD 2.90

23 25 1 26 31 p/s 11.90 Antihist. 37 CS NAD 2.70

24 31 4 28 30 g 12.90 UDCA 35 EmCS FD 2,50

25 32 2 30 32 G 22.00 UDCA 34 EmCS FD, IUGR 2.20

26 28 2 24 30 p/s 21.60 UDCA 36 VD NAD 2.45

27 30 1 27 25 G 15.20 Antihis. 31 CS IUGR 1.90

Abbreviations: p/s—palms and soles, G—generalized, Antiltis. Antihistamines, UDCA: Ursodeoxycholic acid, CS—Cesarean section, Em.CS: 
Emergency Cesarean section, VD. Vaginal delivery, IUGR: Intrauterine growth retardation, FD—Fetal distress, NAD—no abnormalities detected
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mother with ICP should be ideally carried out between 36 - 38 weeks o f  gestation with new evidence suggesting 
an increased risk o f  neonatal complications for every week the pregnancy continued beyond 36 weeks [1] [13]
[14] . In our own study population, only 6 mothers had pregnancy continued beyond 37 weeks o f  gestation. This 
likely explains the observation o f  no still births or neonatal deaths in the study population. However, the high 
level o f  emergency cesarean sections (59%) indicates that delivery period was often a result o f maternal or neo
natal complications.

Despite the absence o f  fetal or neonatal deaths, significantly higher incidence o f  complications was observed 
in mothers diagnosed with ICP compared to the rest o f  the population. The increase in complications noted in 
the study correlate well with the findings o f  similar studies [2] [3] [I5]-[17], Postpartum hemorrhage and pla
cental abruption showed the greatest increase in those with ICP, with roughly a 10 fold increase over those who 
had pruritus in the absence o f  ICP [18]. The Increase in bleeding manifestations such as PPH is well recognized
[15] [19] and is thought to occur as a result o f  subclinical steatorrhea associated with ICP resulting in reduced 
absorption o f  vitamin K [20] [21]. Fetal distress, another complication known to be associated with ICP was 
twice more common among mothers with ICP in our study. Reasons for fetal distress and placental abruption as 
well many o f  the other adverse effects are thought be the effects o f  bile acids on the placenta. Studies have indi
cated that bile acids can cause placenta vasoconstriction [22] and affect the placental transport and hormone 
production. In addition bile acids have been shown to increase myometrial sensitivity to oxytocin in humans and 
cause colonic contraction in animal fetuses increasing the passage o f  meconium [ 18], These findings likely ex
plain the roughly 3 fold increase in meconium stained liquor and pre-term labor observed among the mothers 
with ICP. Interestingly no significant in Doppler ultrasound finding or IUGR was noted among mother with ICP. 
This can be explained by the findings that suggest neonatal complications observed in ICP are not due to chronic 
placental insufficiency which can be detected by Doppler ultrasound and causes IUGR [23],

8. Conclusion

Our findings suggest that about 1/3 o f  the mothers presenting with pruritus in pregnancy in Sri Lanka may be 
affected by ICP. Mothers with ICP in Sri Lanka demonstrated a significant increase in maternal and fetal com
plications consistent with findings in similar studies elsewhere.

9. R ecom m en d a tio n s

We recommend that mothers presenting with pruritus in pregnancy be routinely screened for the presence o f  ICP, 
hence identification o f  mothers with obstetric cholestasis and proper management adhering to guidelines will 
invariably reduce the fetal morbidity and mortality as well as maternal morbidity.

We also strongly recommend that facilities for diagnosis o f  ICP be implemented at least in the tertiary care 
state hospitals in the country.

10. Limitations
The cost o f  single assay o f  serum bile acids and other relevant investigations was the main limiting factor. 
Hence, we had to select the mothers antenatally presenting with pruritis in pregnancy. It has been also observed 
that some mothers on realizing that they had increased serum bile acids were requesting early delivery by elec
tive caesarean section. However, these problems were dealt with close USS fetal monitoring and reassuring the 
mothers.
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