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			Abstract

			Objective: This trial aims at adding to the available literature, by exploring the effect of UDCA on perinatal and maternal outcomes in women with ICP.

			Methods: The current randomized controlled trial was conducted at Armed Forces Hospitals of South Region. Gazan KSA, during the interval between June 2017 and August 2019. The study included pregnant women with a diagnosis of ICP. Included women were randomly allocated into one of the two groups: group I, included women who received oral UDCA 250mg twice per day; and group II, included women who did not receive UDCA (Control Group). The primary outcome was preterm delivery rates.

			Result: There were a significantly lower mean itch score 1 week after initiation of treatment among women of group I when compared to women of group II. The need for additional antihistamine medication or topical emollient for itching was significantly lower among women of group I. There were no significant differences between women of both groups regarding the mode of delivery, or rates of primary PPH. The rates of preterm delivery, LBW, VLBW and IUFD were all comparable in both groups of women. The mean gestational age at delivery and the mean birth weight were not significantly different in both groups. 

			Conclusion: UDCA seems to be effective in reducing itching in women with ICP, without significant impact on improving perinatal outcome

			Keywords: Intrahepatic cholestasis of pregnancy; Ursodeoxycholic acid; Preterm delivery; Pregnancy-specific; Perinatal mortality; Perinatal morbidity; In-utero fetal demise; Postpartum hemorrhage  

			Abbreviatations: ICP: Intrahepatic Cholestasis of Pregnancy; IUFD: In-Utero Fetal Demise; UDCA: Ursodeoxycholic Acid; PPH: Primary Postpartum Hemorrhage; VLBW: Very Low Birth Weight

		

		
			Introduction

			Intrahepatic cholestasis of pregnancy (ICP) is a pregnancy-specific condition that is associated with increased rates of perinatal mortality and morbidity [1]. The initial presentation of such a condition is usually pruritus without skin rash [2]. Although a raised serum bile acid is specific for diagnosis of ICP, clinical diagnosis relies on exclusion of other causes that can cause pruritus with or without mild elevation in liver transaminases in late pregnancy [3]. The lines of management for women with ICP in current practice includes close maternal and fetal surveillance, timely delivery at 37-38 weeks of gestation, and symptomatic treatment of itching [4]. Non-specific treatment for itching has been described for ICP-associated pruritus. Common examples include systemic or local antihistamines, and topical emollients [5]. 

A specific treatment, however, is needed, not only to alleviate the symptom of itching, but also to reduce the serum bile acid levels. 
High serum bile acid levels have been linked to the most serious adverse outcome of ICP, which is in-utero fetal demise (IUFD) [6]. Ursodeoxycholic acid (UDCA) is a naturally-occurring bile acid that is used in treatment of many hepatobiliary disorders [7]. UDCA has been used for decades in management of ICP. Guidelines from large Obstetrics and Gynecology societies and institutes recommend its use for such an indication [3,8,9]. Mechanisms of action include increased bile acid excretion through upregulation of metabolic enzymes and bile acid transporters in liver, increased hepatocellular secretion, and protection of hepatocytes from cytotoxicity of bile acids [10,11]. Whether such a reduction in symptoms and serum bile acid salts would improve perinatal and maternal outcomes has been a matter of debate over the last decade. Several trials and two systematic reviews have tried to answer this question [6,12]. The quality and magnitude of evidence remained weak, however. This trial aims at adding to the available literature, by exploring the effect of UDCA on perinatal and maternal outcomes in women with ICP [13,14].

			Methods

			The current randomized controlled trial was conducted at Armed Forces Hospitals of South Region. Gazan KSA, during the interval between June 2017 and August 2019. The study protocol was in agreement to the Helsinki declaration of Ethical Medical Research. The study included pregnant women with a diagnosis of ICP. Diagnosis was made in pregnant women ≥ 28 weeks of gestation, presenting with pruritus without skin rash, and after exclusion of other causes of pruritus and liver disorders. Serum bile acids (as specific biomarkers for ICP) were not routinely performed as it is quite costly in our institute. Women with chronic biliary disorders, chronic active hepatic disorders or known to have pruritus prior to pregnancy were not recruited in the study. Eligible women were approached and signed informed written consent before participating. Included women were randomly allocated (using a computer-generated system) into one of the two groups: group I, included women who received oral UDCA 250mg twice per day [Ursofalk®, MinaPharm - Dr. Falk-Germany Hepatitis]; and group II, included women who did not receive UDCA (Control Group). Random allocation was concealed and only released after recruitment. Pruritus was semi-objectively assessed using the Itch Score 13, which was as a 100-mm visual analogue scale for the intensity of the worst itching episode in the preceding 24 hours. Itch score was noted before onset of treatment and 1 week thereafter. The primary outcome was preterm delivery rates. Secondary maternal outcomes included improvement in itch score, need for additional anti-pruritic treatment, mode of delivery, and primary postpartum hemorrhage (PPH) rates. Secondary perinatal outcomes included rates of in-utero fetal demise (IUFD), gestational age at delivery, birth weight, rates of low birth weight (LBW, defined as birth weight < 2,500g) and very low birth weight (VLBW, defined as birth weight < 1,500g).

			Sample Size Justification

			Sample size was calculated using the Online Power and Sample Size Calculator, setting the power (1-β) at 0.8 and the type-1 error (α) at 0.05. Data from a recent randomized trial 14 showed that the rates of preterm delivery in women who received UDCA and women who did not were 23% and 27%, respectively. Calculation according to these values, setting the non-inferiority margin at 0.05, produces a minimal sample size of 115 women in each group. Assuming a drop-out rate of 10% in each group, a total number of 253 women were recruited in the current trial.

			Statistical Methods

			Statistical analysis was performed using MedCalc® version 7.0. Difference between two independent metric variables was analyzed using independent student’s t-test as well as mean difference and its 95% confidence interval. Difference between two categorical variables was analyzed using chi-squared test as well as risk ratio and its 95% confidence interval. Significance level was set at 0.05. 

			Result
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			Figure 1 shows a flow-diagram of the study course. Per-protocol analysis was adopted in the current trial. There were no significant differences between women of both groups regarding age, body mass index (BMI), gestational age at presentation, prevalence of pre-existing diabetes mellitus, history of ICP in prior pregnancy(ies), and the initial itch score (Table 1). 

			Table 1: Difference between Groups regarding Initial Characteristics.

			
				
					
					
					
					
					
				
				
					
							
							
							Group I [UDCA Group] (N=117)

						
							
							Group II [Control Group] (N=114)

						
							
							MD (95% CI)

						
							
							P

						
					

					
							
							Age (years)

						
							
							28.3 ± 4.1

						
							
							28.5 ± 4.2

						
							
							0.20 (-0.88 to 1.27)

						
							
							0.750 1

						
					

					
							
							BMI (kg/m2)

						
							
							27.6 ± 5.3

						
							
							27.5 ± 5.2

						
							
							0.10 (-1.26 to 1.46)

						
							
							0.885 1

						
					

					
							
							Previous ICP

						
							
							53 (45.3%)

						
							
							49 (43.0%)

						
							
							1.05 (0.79 to 1.41)

						
							
							0.723 2

						
					

					
							
							Pre-Existing DM

						
							
							4 (3.4%)

						
							
							6 (5.3%)

						
							
							0.65 (0.19 to 2.24)

						
							
							0.715 2

						
					

					
							
							Gestational Age (weeks)

						
							
							34.2 ± 3.9

						
							
							34.7 ± 4.1

						
							
							-0.5 (-1.53 to 0.54)

						
							
							0.343 1

						
					

					
							
							Gestational Age < 34 weeks

						
							
							51 (43.6%)

						
							
							54 (47.4%)

						
							
							0.92 (0.69 to 1.22)

						
							
							0.564 2

						
					

					
							
							Twin Pregnancy

						
							
							6 (5.1%)

						
							
							9 (7.9%)

						
							
							0.65 (0.24 to 1.77)

						
							
							0.394 2

						
					

					
							
							Itch Score

						
							
							56.8 ± 9.1

						
							
							58.1 ± 7.7

						
							
							-1.3 (-3.49 to 0.89)

						
							
							0.243 1

						
					

				
			

			Data presented as mean ± standard deviation

			BMI body mass index (calculated as weight [kg] divided by squared height [m2])

			ICP intrahepatic cholestasis of pregnancy -DM diabetes mellitus -UDCA Ursodeoxycholic acid

			MD (95% CI) mean difference and its 95% confidence interval

			RR (95% CI) risk ratio and its 95% confidence interval

			1 Analysis using independent student’s t-test

			2 Analysis using chi-squared test

			Table 2: Difference between Groups regarding Maternal Outcomes.

			
				
					
					
					
					
					
				
				
					
							
							
							Group I [UDCA Group] (N=117)

						
							
							Group II [Control Group] (N=114)

						
							
							MD/RR (95% CI)

						
							
							P

						
					

					
							
							Itch Score

						
							
							32.1 ± 8.8

						
							
							57.7 ± 6.2

						
							
							25.6 (23.62 to 27.6)

						
							
							<0.001 1

						
					

					
							
							Need for Additional Anti-Itching Treatment

						
							
							
							
							
					

					
							
							Antihistamine

						
							
							51 (43.6%)

						
							
							81 (71.1%)

						
							
							0.61 (0.48 to 0.78)

						
							
							<0.001 2

						
					

					
							
							Topical emollient

						
							
							60 (51.3%)

						
							
							74 (64.9%)

						
							
							0.79 (0.63 to 0.99)

						
							
							0.036 2

						
					

					
							
							Mode of Delivery

						
							
							
							
							
					

					
							
							Vaginal Delivery

						
							
							42 (35.9%)

						
							
							48 (42.1%)

						
							
							
					

					
							
							Cesarean Delivery

						
							
							75 (64.1%)

						
							
							66 (57.9%)

						
							
							0.85 (0.62 to 1.18)

						
							
							0.333 2

						
					

					
							
							Primary PPH

						
							
							4 (3.4%)

						
							
							6 (5.3%)

						
							
							0.65 (0.19 to 2.24)

						
							
							0.715 2

						
					

				
			

			Data presented as mean ± standard deviation; or frequency (percentage)

			PPH postpartum hemorrhage

			UDCA Ursodeoxycholic acid

			MD (95% CI) mean difference and their 95% confidence interval

			RR (95% CI) risk ratio and their 95% confidence interval

			1 Analysis using independent student’s t-test

			2 Analysis using chi-squared test

			There were a significantly lower mean itch score 1 week after initiation of treatment among women of group I when compared to women of group II. The need for additional antihistamine medication or topical emollient for itching was significantly lower among women of group I. There were no significant differences between women of both groups regarding the mode of delivery, or rates of primary PPH (Table 2). The rates of preterm delivery, LBW, VLBW and IUFD were all comparable in both groups of women. The mean gestational age at delivery and the mean birth weight were not significantly different in both groups (Table 3). 

			Table 3: Difference between Groups regarding Pregnancy and Miscarriage Outcomes.

			
				
					
					
					
					
					
				
				
					
							
							 

						
							
							Group I [UDCA Group] (N=117)

						
							
							Group II [Control Group] (N=114)

						
							
							MD/RR (95% CI)

						
							
							P 

						
					

					
							
							IUFD

						
							
							2 (1.7%)

						
							
							5 (4.4%)

						
							
							0.39 (0.08 to 1.97)

						
							
							0.432 1

						
					

					
							
							Preterm Delivery

						
							
							21 (17.9%)

						
							
							26 (22.8%)

						
							
							0.79 (0.47 to 1.32)

						
							
							0.359 1

						
					

					
							
							Gestational Age at Delivery (weeks)

						
							
							37.4 ± 1.8

						
							
							37.1 ± 2.1

						
							
							0.3 (-0.21 to 0.81)

						
							
							0.245 2

						
					

					
							
							Birth weight (g)

						
							
							3212.3 ± 412.1

						
							
							3158.1 ± 319.7

						
							
							54.2 (-41.6 to 149.9)

						
							
							0.266 2

						
					

					
							
							LBW

						
							
							6 (5.1%)

						
							
							9 (7.9%)

						
							
							0.65 (0.24 to 1.77)

						
							
							0.394 1

						
					

					
							
							VLBW

						
							
							1 (0.9%)

						
							
							3 (2.6%)

						
							
							0.32 (0.03 to 3.08)

						
							
							0.596 1

						
					

				
			

			Data presented as mean ± standard deviation; or frequency (percentage)

			IUFD in utero fetal demise

			LBW low birth weight (< 2,500g) 

			VLBW very low birth weight (< 1,500g)

			UDCA Ursodeoxycholic acid

			MD (95% CI) mean difference and their 95% confidence interval

			RR (95% CI) risk ratio and their 95% confidence interval

			1 Analysis using chi-squared test

			2 Analysis using independent student’s t-test

			Discussion

			The current trial showed that UDCA treatment at a dose of 250mg twice per day was effective in reducing pruritus in women with ICP; yet, not effective in improving perinatal outcomes in terms of rates of preterm delivery, IUFD, LBW and VLBW. The results of the primary outcome was in agreement with a recent large multicenter randomized trial 15, which showed no significant impact of UDCA on perinatal outcomes: IUFD, preterm delivery and neonatal ICU admission. In addition, this latter trial, in contrast to the current one, showed no clinically-meaningful improvement of itch score 15. The improvement in pruritus reported in women who received UDCA in the current trial is both statistically significant and clinically meaningful [initial itch score: 56.8±9.1 vs. 58.1±7.7, respectively; after treatment: 32.1±8.8 vs. 57.7±6.2, respectively]. It has been plausibly defined that a clinically meaningful improvement in the mean itch score would be at least 30mm [6]. Figures of the current trial are close to that definition. The rates of preterm delivery in the current trial [17.9% in group I; 22.8% in group II; overall rate of 20.3%] were rather different from those reported in the large previous trial [11%] 15 and in the Cochrane systematic review [44%] [6]. These obvious and documented heterogeneity in outcomes of both ICP per se, and UDCA treatment reflect two possible facts: first, ICP is not a single homogeneous entity; second: UDCA has no unified action in all groups of women 15. A possible explanation for that is the marked variation in serum bile acid concentrations reported in women with a diagnosis of ICP. It has been shown in a recent meta-analysis published in 2019 that the risks of adverse perinatal outcomes are correlated to the serum bile acid concentration [risks of stillbirth and preterm birth significantly rose when peak serum bile acid concentration exceeded 100µmol/L and 40µmol/L µmol/L, respectively] [1]. Limitations of the study: A remarkable limitation of the current study is the lack of using serum bile acid levels as diagnostic or prognostic marker. Practically-speaking, serum bile acid assay is not routinely performed to diagnose ICP in our institute for a couple of reasons: first, the assay is costly; and second, the diagnosis of ICP is one of exclusion. The latest green-top guideline published by the Royal College of Obstetricians and Gynaecologists (RCOG) stated that ICP is diagnosed when otherwise unexplained pruritus in pregnancy and resolve after delivery; abnormal liver function tests and/or elevated bile acids are not essential for diagnosis; and normal serum levels of bile acids does not exclude diagnosis [3]. A second limitation is the low incidence of major adverse outcomes, particularly IUFD and stillbirth, which made the current study underpowered to estimate any significant difference in these outcomes. A quite large sample size (of thousands of cases) is needed to overcome this latter limitation; only multicenter studies or meta-analyses is able to achieve such a power.

			Conclusion

			UDCA seems to be effective in reducing itching in women with ICP, without significant impact on improving perinatal outcome
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