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Abstract
Pruritus in hepatic cholestasis has been
suggested to be secondary to a high concentration of serum bile acids. Rifampicin, which
inhibits the uptake of bile acids by hepatocytes, has been used to treat pruritus. To
determine the efficacy of rifampicin as a treatment for refractory pruritus, the medical
records of 33 children (median age 25 months,
range 4-135; 19 boys) with chronic cholestatic
liver disease (21 with Alagille's syndrome,
eight with progressive intrahepatic cholestasis, one with extrahepatic biliary atresia, one
with an inborn error of bile acid metabolism,
and one with cryptogenic cirrhosis) were
reviewed restrospectively. The median dose of
rifampicin was 5 (4-10) mg/kg/day. The median
duration of intake was 36 (4-120) weeks.
Complete relief of pruritus was noted in five
(15%) patients and a partial response in 12
(36%). Overall, no significant difference was
noted in the laboratory parameters before and
after treatment with rifampicin. In the 21
patients with Alagille's syndrome, however, a
significant decrease in alkaline phosphatase
was seen before and after one and six months
of starting treatment. No adverse side effects
were seen.
Rifampicin appears to be effective in the
treatment of refractory pruritus. A prospective
study is warranted to assess further the effect
of rifampicin treatment in children with
hepatic cholestasis.
(Arch Dis Child 1993; 69: 141-143)

Pruritus in hepatic cholestasis is a major disabling symptom which interferes with the daily
activities and sleep of patients. ' The mechanism
of pruritus is uncertain, though it is believed that
the high concentration of bile acids causes
hepatocyte membrane injury and triggers the
release of pruritogenic substances. Several drugs
have been used with variable success. The range
of recommended treatment includes cholestyra-

mine,2 phenobarbitone,3 ursodeoxycholic acid,4
androgenic steroids,5 naloxone,6 histamine
antagonists,7 plasmapheresis,5 and phototherapy. In pruritus which is unresponsive to
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medical management, the partial external diversion of bile has been proposed for patients with
progressive intrahepatic cholestasis.9
Rifampicin, an antimicrobial drug widely
used in the treatment of tuberculosis, has been
shown to be effective against pruritus. Podesta
et al have shown in a double blind placebo
controlled study of 14 patients with primary
biliary cirrhosis that the drug at 600 mg/day gave
complete relief of pruritus in 11 (79%) and
partial response in three (21%) patients. "' In a

similar double blind crossover study in children
with chronic cholestatic liver disease,'" rifampicin
at 10 mg/kg/day was likewise shown to be
effective in alleviating pruritus in all five
patients.
The effect of treatment with rifampicin has
been attributed to its ability to enhance the
activity ofthe mixed function oxidase system and
increasing the content of the hepatic cytochrome
P-450.'2 These promote 6-a hydroxylation and
subsequent 6-a glucoronidation of bile acids,
thus decreasing the pool of toxic bile acids and
facilitating the synthesis of protective acids.'3 It
has also been suggested that because of its
antimicrobial action, rifampicin modifies the
synthesis of secondary bile acids in the intestinal
lumen and consequently reduces the amount of
hepatotoxic lithocolic bile acids.
At the paediatric liver service, King's College
Hospital, rifampicin has been used to treat
pruritus in children with hepatic cholestasis
which was refractory to cholestyramine, pheno-

barbitone, ursodeoxycholic acid, antihistamines,
or ultraviolet treatment. The objective of this
study was to determine whether rifampicin was
an effective treatment in these patients.

Patients and methods
A retrospective analysis was made of the medical
records of all 33 patients who were given rifampicin as a treatment for pruritus. The median age
ofthe patients was 25 (4-135) months at the time
the drug was given (table 1). Twenty one had
Alagille's syndrome (64%) and eight had
progressive intrahepatic cholestasis (25%). All
patients had intractable pruritus (continuous
pruritus disturbing sleep) not relieved by other
drugs. The median duration of symptoms was 14
(1-112) months before rifampicin treatment.
Table 1 Clinicalfeatures of 33 patients before treatment
with rifampicin. Values are No (%) unless stated othervise
Median (range) age when drug was given

(months)

Sex
Male
Female
Diagnosis of liver disease
Alagille's syndrome
Progressive intrahepatic cholestasis
Extrahepatic biliary atresia
Giant cell hepatitis
Inborn error of bile acid metabolism
Cryptogenic cirrhosis
Median (range) age of onset of pruritus

(months)

Median (range) duration of pruritus before
drug treatment (months)
Treatment before rifampicin

Cholestyramine

Antihistamines
Phenobarbitone
Ultraviolet

Ursodeoxycholic acid

24-9 (4-2-135-0)
19 (58)
14 (42)

21 (64)
8 (24)
1 (3)
1 (3)
1 (3)
1 (3)
6-0 (2-0-60 0)
13-8 (1 0-1116)
28 (85)
12 (36)
10 (30)
9 (27)
1 (3)
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Table 2 Laboratory parameters of the 33 patients before
rifampicin treatment. Values are median (range)
Value

Total bilirubin (tmol/l)
AST (IU/l)*
GGT (IU/1)*
Alkaline phosphatase (IU/1)
Albumin (g/l)
Cholesterol (mmol/l) (n= 30)

115 (4-275)
184(52-615)
306(13-1420)
763 (320-2395)
41(30-54)
109 (24-38 5)

*AST=serumn aspartate transaminase); GGT=yglutamyltransferase.
Normal values: bilirubin, <20 Wmol/l; AST, <50 IU/l; GGT,
<50 IU/l; alkaline phosphatase, <350 IU/i; albumin, >35 g/l;
cholesterol, <5 mmol/l.

Response

Liver disease

Complete Partial

Negative

Alagille's syndrome (n=2 1)
Progressive intrahepatic
cholestasis (n=8)
Extrahepatic biliary atresia
(n=1)
Giant cell hepatitis (n= 1)
Inborn error of bile acid
metabolism(n=l)
Cryptogenic cirrhosis (n= 1)

3

7

11

0

3

5

0
0

1
1

0
0

1
1

0
0

0
0

No significant differences in the response according to the
underlying liver disease (p>005).

Response to treatment was assessed as:
(a) complete if pruritus stopped; (b) partial, if
there was a decrease in intensity but persistence
of the pruritus; or (c) negative, if there was no
improvement in the symptom. Biochemical tests
of liver function and serum cholesterol concentration before treatment and at one, three, and
six months after starting treatment with rifampicin were analysed.
Descriptive analysis was performed and the
data were expressed as median (range) values.
Comparison of continuous data was carried out
using the non-parametric Wilcoxon rank sum
test. The XI test was used for discrete variables. A
value of p<0 05 was considered significant.

Results
Rifampicin was given once or twice daily at a
median dose of 5 (4-10) mg/kg/day. The median
duration of intake was 32 (4-102) weeks.
Median levels of bilirubin, liver enzymes, and
cholesterol before rifampicin treatment were all
increased (table 2). Increased levels of bilirubin
(>20 [tmol/l) were seen in 28 (85%) patients.
All patients had an alkaline phosphatase of
>300 IU/1. Marked hypercholesterolaemia
(>15 mmol/l) was shown in 10 of 30 (30%)
patients, all of whom had Alagille's syndrome.
In the total series of patients no significant
differences were noted in the laboratory parameters before and after one, three, and six
months of rifampicin treatment. Among the 21
patients with Alagille's syndrome, however, a
significant decrease in alkaline phosphatase was
shown before and after one and six months of
starting treatment with rifampicin (table 3).
Complete relief of pruritus was noted in five
(15%) patients whereas a partial response was
shown in 12 (36%). No beneficial effect was seen
in 16 (48%) patients.
Table 3 Laboratory indices before and one, three, and six months after rifampicin treatment
in the 21 patients with Alagille's syndrome. Data expressed as median (range)
After one month
(n=21)
(n=21)
Total bilirubin (ptmolIl)
126(15-257) 138 (28-327)
AST (IUI1)*
200(75-615) 200(53-666)
GGT (IU/I)*
418(42-1420) 385(24-1294)
ALkaline phosphatase (IU/I) 972(509-2395) 773 (368-2510)t
Albumin (g/l)
41(30-49)
42(30-46)
Cholesterol (mmol/1)
12-9(2-4-38-5) 13(3-52)
Baseline

After three months
(n=18)
132(10-308)
210(70-488)
440(27-885)
802(406-1910)
42(29-50)
14-9 (2-6-469)

After six months
(n=17)
109 (20-310)
204(68-463)
453(21-872)

809(499-1647)4
42(34-48)

13-1(2-9-28-8)

*AST=serum aspartate transaminase; GGT=y-glutamyltransferase.
tSignificant difference noted before and after one month of rifampicin treatment; p<0003.
*Significant difference noted before and after six months of rifampicin treatment; p<002.

Table 5 Response to drugs usedfor the treatment ofpruritus
Response
Drug

Complete Partial Negative Total

RMP alone
2
RMP+UDCA
0
2
RMP+cholestyramine
RMP+phenobarbitone 1
RMP+antihistamines
0
RMP+two other drugst 0

4
3
3
1
0
1

3
0
5
0
1
7

9 (27 2)
3(9-1)
10 (30 3)
2(6 1)
1 (30)
8 (24-2)

RMP=rifampicin, UDCA=ursodeoxycholic acid.

tOther drugs include a combination of UDCA, phenobarbitone,
or antihistamines.

No significant difference in the response whether the patient was
receiving rifampicin alone or rifampicin with other drugs
(p>005).

Response to treatment was not related to the
underlying liver disease (table 4), intake of
concomitant drugs (table 5), or degree of abnormality of the liver function tests and cholesterol.
No patient developed adverse clinical features
or changes in laboratory phenobarbitone indices
on treatment with rifampicin.
Discussion
Pruritus in hepatic cholestasis remains a therapeutic challenge with a significant morbidity and
a poorly defined pathogenesis. The degree of
pruritus can range from mild and intermittent to
severe and intractable, which causes serious
disability and discomfort.7 Pruritus is usually
generalised but most severely affects the palms
and soles, the extensor surface of the arms and
legs, and the upper trunk. Although there is
no direct evidence that retained bile acids on
the nerve endings of the skin account for the
pruritus, current modalities of treatment have
been directed towards decreasing the serum
concentration of bile acids.
One of the drugs known to inhibit the uptake
of bile acids by the hepatocyte is rifampicin.'3
The efficacy of rifampicin as a drug for the
treatment of pruritus was first described by
Ghent and Carruthers in a double blind,
randomised crossover trial in nine patients with
primary biliary cirrhosis who were all unresponsive to cholestyramine. 14 Rifampicin was given at
a dose of 300-450 mg/day and the effect was
evident after the first week of treatment. Bachs
and Pares have likewise shown that rifampicin
is more effective than phenobarbitone in alleviating pruritus associated with primary biliary
cirrhosis.3
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rifampicin.
No adverse clinical features or changes in
biochemical parameters were noted in our
patients. Treatment with rifampicin in a patient
with primary biliary cirrhosis has been reported

to cause severe haemolytic anaemia and renal
failure.3 Adverse hepatic'6 and immunoallergic
effects'7 have also been described. The immunosuppressive effects of rifampicin and the theoretical possibility of the emergence of resistant
organisms should also be considered during
prolonged administration of the drug,'" though
none of these side effects were observed during
the follow up of our patients.
In summary, this study has shown that rifampicin is effective in 52% of children with cholestatic liver disease in causing a complete or
partial relief of pruritus. An improvement in
alkaline phosphatase after one and six months of
starting rifampicin treatment was shown in the
patients with Alagille's syndrome. No adverse
reactions were noted. A double blind,
randomised, placebo controlled trial should be
performed to further assess the efficacy and
safety of rifampicin in the treatment of pruritus
in children with hepatic cholestasis.
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Our study in 33 children with a variety of
cholestatic liver diseases has shown that rifampicin at a median dose of 5 (4-10) mg/kg/day was
successful in.17 (52%) patients in producing a
complete or partial relief of pruritus. All these
patients had intractable pruritus not relieved by
other drugs such as cholestyramine, phenobarbitone, ursodeoxycholic acid, antihistamines, or
ultraviolet treatment. In an earlier report,
Cynamon et al showed that rifampicin was
effective in the treatment of pruritus in 100% of
patients." This study, however, used only five
children, aged 1-17 years, diagnosed to have
non-syndromic paucity of the intrahepatic bile
ducts (two children), progressive intrahepatic
cholestasis (two children), and extrahepatic
biliary atresia (one child). In our series, the
response was noted in 10 patients with Alagille's
syndrome, three with progressive intrahepatic
cholestasis, and one patient each with extrahepatic biliary atresia, giant cell hepatitis, inborn
error of bile acid metabolism, and cryptogenic
cirrhosis.
Although rifampicin has been shown to
enhance the hepatic microsomal drug oxidising
system leading to drug interactions when given
simultaneously with phenobarbitone,'2 ursodeoxycholic acid, cholestyramine, or antihistamines, there was no significant difference in the
response whether the patient was receiving
rifampicin alone or on other drugs for the
treatment of pruritus.
In the total series, there was no improvement
in the biochemical indices before and after
treatment with rifampicin. In the 21 patients
with Alagille's syndrome, however, a significant
decrease in alkaline phosphate was noted after
one and six months of treatment with rifampicin.
This finding confirms a previous report by Bachs
and Pares3 who also showed an improvement in
alkaline phosphatase, in addition to the serum
bile acids and y glutamyl transpeptidase levels
after rifampicin treatment of patients with
primary biliary cirrhosis. The effect has been
attributed to the ability of rifampicin to induce
microsomal activity. Although the drug has been
shown to compete with the uptake of organic
anions by the liver and impair biliary excretion,
causing an increase in both unconjugated and
conjugated forms of bilirubin,' 16 we observed
no significant difference in the total bilirubin
concentrations before and after treatment with

