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A B S T R A C T

Introduction and objectives: Cholestatic pruritus is a difficult-to-manage symptom in cholestatic disorders.

This study presents our experience with fenofibrate for treating refractory cholestatic pruritus in paediatric

patients.

Materials and methods: We conducted a retrospective review involving patients under 18 with moderate to

severe pruritus (5D Itch score >15), unresponsive to conventional treatments. Fenofibrate was administered

at 100 mg/20 kg daily, with a maximum dose of 100 mg for those under 20 kg. A good response was defined

as a >50 % reduction in the 5D Itch score, with partial relief as a 25-50 % reduction.

Results: Between May 2017 and May 2023, 25 patients were treated, with a median treatment duration of

24.2 months. Pruritus reduction at 2 weeks, 1, 3, 6, and 12 months was 36.8 %, 52.2 %, 53.6 %, 57.1 %, and

60.8 %, respectively. After 12 months, 64 % (16/25) achieved >50 % improvement, and 16 % (4/25) showed

partial relief. Fenofibrate significantly reduced serum bile acids, AST, ALT, bilirubin, cholesterol, and triglycer-

ides, without affecting elastography. No serious adverse events occurred.

Conclusions: Fenofibrate shows potential in managing pruritus in paediatric patients with cholestatic dis-

eases, warranting further investigation through randomized clinical trials to assess its efficacy and safety.

© 2025 Fundación Clínica Médica Sur, A.C. Published by Elsevier España, S.L.U. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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1 1. Introduction

2 Pruritus is a common symptom in liver diseases, especially chole-

3 static disorders [1,2]. The frequency and severity of pruritus vary

4 according to the underlying cause of cholestasis. The most common

5 diseases associated with severe pruritus in children are Alagille syn-

6 drome, progressive familial intrahepatic cholestasis (PFIC), biliary

7 atresia and sclerosing cholangitis [1]. Cholestatic pruritus can dra-

8 matically reduce quality of life in children, being cause of severe sleep

9 deprivation and depressive mood [2]. It can be disabling to such an

10 extent that liver transplantation can be an option even in the absence

11 of end-stage liver disease [1,3] .

12Effective management of pruritus requires an objective assess-

13ment of its intensity, which is crucial for evaluating treatment effi-

14cacy [4]. However, there is no established consensus on the

15management of cholestatic pruritus in children [5]. Standard medical

16therapy for cholestatic pruritus in intrahepatic cholestatic disorders

17—including ursodeoxycholic acid (UDCA), cholestyramine, rifampi-

18cin, and, less commonly, agents such as naltrexone or sertraline—

19often provides limited efficacy, particularly in patients with moderate

20to severe pruritus. While these treatments are widely used, their

21effectiveness and tolerability in pediatric populations remain

22inconsistent and are insufficiently supported by robust clinical data

23[2,6−9].

24In pediatric patients with conditions such as Alagille syndrome

25and progressive familial intrahepatic cholestasis (PFIC), pruritus is

26frequently refractory to these interventions and remains a leading

27cause of liver transplantation. For instance, in Alagille syndrome,

28approximately 55 % of patients require liver transplantation before

29adulthood, and in 75 % of these cases, intractable pruritus is one of

30the main indications[10]. Similarly, among patients with PFIC, espe-

31cially those with bile salt export pump (BSEP) deficiency, only about

3230 % survive with their native liver into adulthood [11], with
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33 progressive cholestasis and uncontrolled pruritus being key drivers

34 for transplantation. This underscores the urgent need for alternative

35 therapeutic strategies in this vulnerable population.

36 More recently, Ileal Bile Acid Transporter inhibitors (IBATi)

37 have been introduced to address cholestatic pruritus in patients

38 with Alagille syndrome and Progressive Familiar Intrahepatic Cho-

39 lestasis (PFIC) [12−16]. These drugs show potential in pruritus

40 control and may modify disease progression, but are only

41 approved for two conditions in Europe [17]. Moreover, the high

42 cost of these medications has also led to limitations in their avail-

43 ability in certain countries.

44 Fibrates (bezafibrate and fenofibrate) have demonstrated anti-

45 pruritic and anticholestatic properties with a favourable safety

46 profile in adult patients with fibrosing cholangiopathies [18−20].

47 While bezafibrate is a pan-PPAR agonist, activating PPARa, PPARb/

48 d, and PPARg [18], fenofibrate is a selective PPARa agonist, exert-

49 ing its effects mainly through this isoform, which plays a central

50 role in lipid metabolism and bile acid homeostasis [21]. Although

51 its use for dyslipidaemia is well-established [22], and it presents a

52 good safety profile, even as an adjuvant treatment in neonatal

53 hyperbilirubinemia [21,23], experience in treating pruritus in chil-

54 dren is anecdotic [24].

55The aim of this study was to report the results of the application of

56a new protocol of fenofibrate use in refractory cholestatic pruritus in

57paediatric patients.

582. Materials and methods

59This single center, retrospective study gathered data on a new

60treatment protocol using fenofibrate for pediatric patients with

61refractory cholestatic pruritus. Individuals under 18 years of age with

62moderate to severe pruritus unresponsive to standard medical ther-

63apy and diagnosed with fibrosing cholangiopathies were eligible for

64inclusion. Patients with obstructive cholestasis requiring invasive

65intervention (e.g., endoscopic retrograde cholangiopancreatography,

66percutaneous transhepatic biliary drainage, or surgery) were

67excluded.

68As depicted in Fig. 1, all patients underwent a stepwise introduc-

69tion of conventional antipruritic therapy. Ursodeoxycholic acid

70(UDCA) was started first, followed by rifampicin and then cholestyr-

71amine, with each drug introduced sequentially at intervals of 2 to 4

72weeks. Only patients who, after at least 2−4 weeks of combined ther-

73apy with all three agents, continued to experience significant pruritus

74(defined as a 5-D itch [25] score greater than 15), were considered

Fig. 1. Treatment algorithm for cholestatic pruritus in children. Treatment algorithm for cholestatic pruritus in pediatric patients at Vall d’Hebron Barcelona Hospital Campus.

Progressive Familial Intrahepatic Cholestasis (PFIC), Ursodeoxycholic Acid (UDCA).
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75 refractory to conventional medical treatment and eligible to initiate

76 fenofibrate therapy.

77 2.1. Fenofibrate treatment

78 The recommended pediatric dose of fenofibrate is 100 mg per

79 20 kg of body weight once daily. For patients under 20 kg, a 10 mg/kg

80 dose is given, with a maximum of 100 mg [21]. Fenofibrate is not

81 used if the eGFR is <30 ml/min per 1.73 m2. For eGFR between 30-

82 59 ml/min per 1.73 m2, the maximum dose is 100 mg daily. Based on

83 the absence of specific dosing information in the product characteris-

84 tics, the use of fenofibrate should be avoided in patients with an

85 eGFR below 60 mL/min/1.73 m2 and weighing less than 20 kg. Exclu-

86 sion criteria include signs of decompensated liver disease (e.g., asci-

87 tes) or pruritus caused by non-cholestatic conditions (e.g., treatment-

88 resistant atopic dermatitis). Additionally, patients presenting INR >2

89 or pretreatment ALT levels ≥5 times the upper limit of normal were

90 also excluded.

91 2.2. Assessment of efficacy

92 2.2.1. Pruritus evaluation

93 The treatment protocol includes five assessment points for pruri-

94 tus using the 5-D Itch Scale at week two, and at one, three, six, and

95 twelve months. The 5-D Itch Scale is a reliable, multidimensional

96 measure of itch that has been validated in patients with chronic itch

97 to effectively detect changes over time. The scale evaluates five key

98 domains of itch: Duration, Degree, Direction (whether the itch is

99 improving or worsening), Disability (impact on daily activities), and

100 Distribution (location of the itch). Each domain is scored individually,

101 and the total score is the sum of the five domains, ranging from 5 (no

102 pruritus) to 25 (most severe pruritus) [24]. Participants aged 9 years

103 or older completed the 5-D Itch Scale independently, with caregiver

104 assistance for those aged 5 to 8 years. For children under the age of

105 five, the scale was completed entirely by caregivers.

106 Patients were classified as fenofibrate responders if they achieved

107 a >50 % reduction in the 5-D itch score. Partial responders showed a

108 25−50 % decrease, while non-responders had less than a 25 % reduc-

109 tion.

110 2.2.2. Monitoring protocol

111 Blood tests (blood count, liver and kidney function tests, bile acids

112 and lipid profile) were conducted before treatment, at two weeks,

113 and at one, three, six, and twelve months, with additional tests based

114 on clinical needs. Ultrasound and Transient Elastography were per-

115 formed prior to the initiation of fibrate therapy and again at the one-

116 year mark.

117 2.3. Safety assessment

118 eGFR was calculated using the Schwartz formula. If eGFR fell

119 below 30 ml/min per 1.73 m2, fenofibrate was discontinued. An

120 increase in serum alanine aminotransferase (ALT) greater than 5 times

121 the upper limit of normal, or an increase greater than 3 times com-

122 pared to baseline at the start of treatment, was considered the

123 threshold to reduce the dose to half. If despite dose reduction, ALT

124 was still > 5 times the upper limit of normal or >3 times compared

125 with the start of the treatment, fenofibrate was stopped [19]. Treat-

126 ment discontinuation criteria also included a two-fold increase in

127 baseline total bilirubin or an international normalized ratio (INR)

128 greater than 2 at any time.

129 2.4. Statistical analysis

130 Continuous variables were presented as median with range and

131 categorical variables as number with percentage. Continuous

132variables were compared with the Mann−Whitney U-test. The

133median comparison for paired data was performed using the Wil-

134coxon test. Categorical variables were compared using Fisher’s exact

135test when appropriate. To assess the correlation between the two

136variables, Spearman’s rank correlation test was performed. The Sta-

137tistical Package for the Social Sciences (SPSS Inc., Chicago, IL) version

13818.0 was used for the analysis. The significance level was set at 0.05.

1392.5. Ethical statement

140The study was approved by the local Ethics Committee and con-

141ducted in accordance with Good Clinical Practice and the Declaration

142of Helsinki. Written informed consent was obtained from all partici-

143pants. As fenofibrate is not approved for the treatment of pruritus in

144children, parents were informed of its off-label use, which was docu-

145mented in the medical records.

1463. Results

147Twenty-five patients were enrolled in the institutional off-label

148use protocol for fenofibrate in the treatment of refractory cholestatic

149pruritus between May 2017 and May 2023. The baseline characteris-

150tics of the patients are depicted in Table 1. Patients were under feno-

151fibrate treatment a median of 24.2 months (range: 0.8−90.5 months).

152Five patients discontinued prematurely due to liver transplantation

153after a median of 2.6 months (range: 0.73−11.97 months). In all cases,

154transplantation was driven by refractory pruritus and pre-existing

155liver dysfunction, with no evidence of drug-induced hepatic deterio-

156ration. Importantly, none of the liver test abnormalities observed

157during treatment met the predefined criteria for drug discontinuation

1583.1. Efficacy assessment

159The mean reduction in pruritus was 36.8 %, 52.2 %, 53.6 %, 57.1 %

160and 60.8 % at week two, and at 1, 3, 6, and 12 months, respectively.

161At one year, 64 % (16/25) of patients were full responders (>50 %

162reduction in the 5-D itch score), 16 % (4/25) were partial responders

163(25-50 % reduction in the 5-D itch score), and the remaining 20 % (5/

16425) were considered non-responders. Fig. 2 shows individual itch

165progression for responders, partial responders, and non-responders.

166There were no significant differences in the pre-treatment 5-D score

167between the responder groups (total and partial) and non-responders

168(Table 1). Although not statistically significant, baseline bilirubin lev-

169els tended to be higher in non-responders compared to responders,

170suggesting a potential association with more advanced disease. How-

171ever, the levels of serum bile acids (sBA), aspartate aminotransferase

172(AST), ALT and albumin, and the fibrosis stage before the introduction

173of fenofibrate did not show statistically significant differences

Table 1

Pre-treatment characteristics.

Responders Non-Responders P

Age 1.9 (0.5-16.5) 4.4 (0.7-10.3) 0.99

Gender (female) 9/20 (45 %) 2/5 (40 %) 1.00

5-D Itch Score 23.0 (19.0-25.0) 25.0 (19.0-25.0) 0.67

AST (UI/L) 121.5 (46.2-635.1) 120.1 (55.2-545.3) 0.89

ALT (UI/L) 152.2 (23.1-158.6) 154.3 (37.0-397.5) 0.68

Bilirubin (mg/dL) 1.3 (0.2-29.5) 5.5 (1.4-15.3) 0.90

GGT (UI/L) 198.3 (15.2-1008.5) 255.8 (29.2-566.3) 0.55

Serum Bile Acids (micmol/L) 125.2 (30.7-453.2) 250.1 (54.2-312.8) 0.35

Cholesterol (mg/dL) 248.4 (133.6-452.8) 195.2 (69.8-566.4) 0.08

Triglycerides (mg/dL) 102.5 (41.2-441.8) 164.3 (86.8-462.4) 0.07

Albumin (mg/dL) 4.1 (3.4-4.5) 3.9 (3.2-4.3) 0.35

Transient Elastography (kPa) 6.3 (8.1-14.0) 10.0 (8.5-14.1) 0.64

Aspartate Aminotransferase (AST), Alanine Aminotransferase (ALT), Gamma-Glu-

tamyl Transferase (GGT).
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174 between responders (partial and total) and non-responders. Among

175 the pre-treatment characteristics, the lipid profile showed a tendency

176 to differ between responders and non-responders, with non-res-

177 ponders displaying higher cholesterol levels and lower triglyceride

178 levels. (Table 1). The introduction of fenofibrate led to a significant

179reduction of sBA, AST, ALT, bilirubin, cholesterol and triglycerides

180level from the first month of treatment, but did not significantly

181affect elastography at 1 year (Table 2). Elastography data at 24

182months of follow-up were available for 12 patients, showing a mean

183liver stiffness of 6.4 kPa (range 4.7−8.2), with a statistically significant

Fig. 2. Individual pruritus response after fenofibrate initiation. Evolution over time of the 5D Itch score for each patient following the introduction of fenofibrate treatment.

Patients are categorized based on their response to treatment: Responders (≥50 % reduction from baseline score), Partial Responders (25-50 % improvement), and Non-Responders

(<25 % improvement).

Table 2

Post-treatment evolution.

Pre-treatment 15 days 1 month 3 months 6 months 12 months

5-D Itch score 22.8 15,1

(p < 0.01)

13.1

(p < 0.01)

12,1

(p < 0.01)

10.4

(p < 0.01)

9.5

(p < 0.01)

AST (UI/L) 197.6 208,6

(p = 0.81)

123,3

(p = 0.03)

105.3

(p = 0.02)

78,2

(p = 0.02)

63.6

(p = 0.01)

ALT (UI/l) 197.8 179,9

(p = 0.45)

143,8

(p = 0.13)

118.3

(p = 0.05)

81,2

(p = 0.01)

64.1

(p < 0.01)

Bilirubin (mg/dL) 4.1 3,1

(p = 0.09)

2,6

(p = 0.24)

3.2

(p = 0.12)

0.7

(p = 0.02)

0,7

(0.02)

GGT (UI/L) 264.6 189,2

(p = 0.01)

187,3

(p = 0.03)

166.4

(p = 0.01)

105.0

(p < 0.01)

84,5

(p < 0.01)

Serum Bile Acids (micmol/L) 151.4 106,5

(p < 0.01)

87.3

(p < 0.01)

79,9

(p < 0.01)

41.5

(p < 0.01)

40.1

(p < 0.01)

Cholesterol (mg/dL) 257.8 196,7

(p < 0.01)

174,4

(p < 0.01)

166.5

(p < 0.01)

150,3

(p < 0.01)

136.7

(p < 0.01)

Triglycerides (mg/dL) 164.3 126,2

(p = 0.02)

121,5

(p = 0.03)

112.9

(p = 0.02)

75.2

(p < 0.01)

87,7

(p = 0.02)

Albumin (mg/dL) 4.0 3,9

(p = 0.4)

4.0

(p = 0.2)

4.0

(p = 0.3)

4.2

(p = 0.1)

4.3

(p = 0.1)

Transient Elastography (kPa) 9.2 8.3

(p = 0.1)

Creatinin 0.4 (0.2-0.9) 0.3(0.8-0.8)

(p =

0.4 (0.2-0.7) 0.4 (0.-0.8) 0.4 (0.20.7) 0.5 (0.3-0.9)

eGFR

Cretin-Kinase

Aspartate Aminotransferase (AST), Alanine Aminotransferas (ALT), Gamma-Glutamyl Transferase (GGT).
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184 reduction compared to baseline values (p = 0.02). Fig. 3 shows the

185 evolution of cholestatic parameters over time according to response

186 group. A moderate correlation could be established between the

187 improvement in itching and the improvement in some cholestasis

188 parameters (bilirubin and GGT) but neither for sBA nor for cholesterol

189 (r = 0.41; p = 0.04, r = 0.51; p = 0.01 vs. r = 0.28; p = 0.18 and r=0.20;

190 p=0.33, respectively).

191 3.2. Safety and tolerability

192 No serious adverse events or deaths related to the use of the drug

193 were reported. No patient had to discontinue treatment due to

194 adverse effects. Four patients required a dose reduction due to ele-

195 vated liver enzymes, which fully resolved at half the initial dosage.

196 No worsening of renal function, rhabdomyolysis, or myalgia was

197 reported.

1984. Discussion

199The results of our study suggest that fenofibrate may be a promis-

200ing therapeutic option for patients with cholestatic pruritus due to

201fibrosing cholangiopathies. Among the 25 patients, 64 % demon-

202strated more than 50 % improvement from baseline. This reduction in

203pruritus was rapid and sustained for up to one year, with no improve-

204ment observed in non-responders after the first month. In our cohort,

205initial clinical and analytical assessments could not predict treatment

206response. The pruritus improvement may reflect improvement in

207cholestasis, suggesting a potential benefit of fenofibrate on both

208symptoms and liver function. While no significant correlation with

209liver fibrosis improvement was observed at 12 months, a significant

210correlation emerged at 24 months, possibly reflecting the longer time

211required for hepatic remodeling. While the differences did not reach

212statistical significance, non-responders tended to have higher base-

213line bilirubin levels. Numerically, other markers of cholestasis such as

Fig. 3. Evolution of cholestatic parameters by response group. Responders showed numerically lower levels of cholestatic parameters (bilirubin, GGT, and serum bile acids) both

at baseline and throughout follow-up. In contrast, non-responders presented consistently higher values, with no appreciable improvement during treatment. Data for non-respond-

ers are shown up to month 6, as fenofibrate was discontinued thereafter and no further follow-up was available.
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214 serum bile acids and GGT were also elevated in this subgroup. This

215 pattern may reflect more advanced cholestatic disease at treatment

216 initiation, which could partially explain the limited efficacy of fenofi-

217 brate observed in these patients. With a larger cohort, these trends

218 might become statistically significant, supporting the hypothesis that

219 greater disease severity is associated with poorer treatment response

220 and warranting further investigation. The precise mechanisms

221 underlying the anticholestatic effect of fenofibrate are still not fully

222 elucidated. Fenofibrate is a selective agonist of peroxisome prolifera-

223 tor-activated receptor alpha (PPARa), with only weak activity on

224 PPARd and PPARg . It is generally assumed that its primary mecha-

225 nism of action in cholestasis involves the upregulation of multidrug

226 resistance protein 3 (MDR3), a known PPARa target gene, leading to

227 increased biliary phospholipid secretion and improved bile composi-

228 tion [26]. However, some studies in Primary Biliary Cholangitis

229 patients suggested that the anticholestatic effects of fibrates might be

230 attributed to mechanisms that do not rely on phospholipid secretion.

231 In addition to these effects, alternative PPARa-mediated mechanisms

232 such as the downregulation of key proteins involved in bile acid

233 uptake and synthesis (e.g., NTCP, CYP7A1, and CYP27A1) may con-

234 tribute to a reduction in hepatocellular bile acid accumulation, poten-

235 tially alleviating pruritus and improving liver function [27]. Beyond

236 bile acid synthesis and import, PPARa is also a strong regulator of

237 bile acid detoxification via phase II conjugation processes [28] and

238 export through basolateral transporters [29]. These combined actions

239 could explain the clinical benefits observed in our cohort. However,

240 due to the limited number of patients with available 24-month elas-

241 tography data, it remains difficult to definitively conclude whether

242 fibrates can alter the natural history of the disease, despite trends in

243 liver stiffness and biochemical markers suggesting potential benefit.

244 Larger, randomized studies in pediatric populations will be necessary

245 to confirm this hypothesis.

246 As seen in studies with IBAT inhibitors [12−17], in patients with

247 severely impaired bile acid homeostasis, the use of fibrates proves

248 insufficient to control pruritus, and other therapeutic options, such as

249 liver transplantation, may be indicated.

250 The doses used in this study correspond to those recommended in

251 the fenofibrate technical datasheet for treating dyslipidemia. How-

252 ever, four patients experienced elevated liver enzymes after initiation

253 of fenofibrate treatment and required dose reduction to 50 mg/20 kg

254 daily, suggesting that starting fenofibrate at a lower dose might

255 improve tolerability. Notably, these patients maintained their thera-

256 peutic response despite the dose reduction. An initial lower dosage

257 with gradual escalation could be considered to minimize hepatic

258 adverse effects while maintaining efficacy. Nevertheless, further pro-

259 spective studies are needed to define the optimal dosing regimen

260 that balances safety and therapeutic benefit.

261 We acknowledge that the reliance on patient-reported pruritus

262 scales, such as the 5-D itch scale, represents a limitation due to its

263 subjective nature. Future studies incorporating other clinician-

264 assessed measures could provide a more comprehensive evaluation

265 of treatment efficacy in pediatric cholestatic pruritus.

266 5. Conclusions

267 In conclusion, the results of our study highlight the potential ben-

268 eficial effect of fibrates in the treatment of paediatric patients with

269 cholestatic diseases and pruritus. This opens the possibility of further

270 evaluating their use through randomized clinical trials.
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