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Table 1. Patient characteristics and laboratory data
before treatment

Table 2. The visual rating scale of pruritus and
duration of effect before and after
treatment with Ondansetron or placebo
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English summary :

Generalized pruritus as an extrahepatic manifestation of
cholestatic liver disease 1s a well-known, uncomfortable
symptom. Its treatment is often unsatisfactory. Cholestatic
pruritus may not only interfere with normal activity but may
lead to sleep deprivation and suicidal attempt. The pruritus may
have a severe impact on a patient’s quality of life and may be an
indication for liver transplantation Because the pathogenesis and
etiology of cholestatic pruritus is only not well understood and
several hypothesis have been proposed Treatments of cholestatic
pruritus consist mainly of bile acids chelating agents (e.g.,
cholestyramine), antihistamine, hepatic enzyme inducers
(phenobarbitone, rifampin), propofol, anabolic steroids, and
Heroic measures (for example, charcoal hemoperfusion, partial
external diversion of bile) have also been tried. But all these
conventional antipruritic treatment are not consistent

efficacious.
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Treatment of patients with cholestatic pruritus with opiate
receptor antagonist (e.g., naloxone, nalmefene) lead to a relief of
pruritus but can induce an opioid withdrawal syndrome,
suggesting the participation of endogenous opioids in the
generation and/ or sensation of pruritus But no signs of
withdrawal syndrome or known side effects could be observed
under treatment with ondansetron a specific serotonin type 3
receptor antagonist (5-HT5).

In conclusion, ondansetron administration 1s associated with
amelioration of the perception of pruritus in cholestatic patients.
It is suggested that serotonin, acting via the 5-HT; receptor
antagonist is involved in the generation or sensation of pruritus.
Furthermore, the 5-HT3 receptor antagonist may be a novel

therapeutic principle for the treatment of cholestatic pruritus.
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Table 1. Patient characteristics and laboratory data before treatment

Patient  Sex Age  T.BilOWG/DL) y-GT(U/L) ALk-P(/L)  AST(W/L)  ALT (UL)

Normal 0.2-1.6 4-61 10-100 5-45 0-40

range
1 M 48 3.2 274 827 45 31
2 M 54 3.8 432 264 66 46
3 F 66 6.1 627 1464 84 68
4 M 58 2.7 166 232 56 42
5 M 70 4.2 286 462 48 33
6 M 68 2.6 324 842 76 80
T F 62 3.0 374 674 62 88
8 M 65 4.8 566 320 56 40
9 F 57 3.9 427 370 36 38
10 M 46 5.7 411 692 74 66
11 M 14 3.1 344 566 26 52
12 F 68 2.6 186 423 46 62

T.Bil: total bilirubin ; y-GT: y-glutamyltransferase ; ALK-P: alkaline
phosphatase ; AST: serum aspartate aminotransaminase ; ALT: serum alanine
aminotransaminase
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Table 2. The visual rating scale of pruritus and duration of effect
before and after treatment with Ondansetron or placebo

Patient Treatment Minutes after treatment Duration
(8—>P—4) 0 15 30 60 120 hours

1 8 9 5 2 1 1 10

P 9 8 7 7 7

4 9 6 4 2 1 6
2 8 8 6 3 2 2 8

P 8 8 8 8 8

4 8 5 2 2 2 4
3 8 8 4 2 1 1 7

P 8 7 9 8 8

4 8 7 6 4 2 3
4 8 9 5 3 2 2 9

P 9 8 7 9 8

4 9 6 4 3 1 4
5 8 8 3 2 1 1 8

P 8 7 8 8 8

4 8 4 2 1 0 5
6 8 8 4 2 0 1 7

P 9 9 8 9 8

4 9 7 3 3 1 3
7 8 9 5 4 3 2 7

P 9 8 8 8 9

4 9 5 3 2 0 4
8 8 8 6 3 1 1 11

P 8 9 8 9 8

4 8 6 4 3 2 4
9 8 9 5 3 2 2 9

P 9 8 9 8 8

4 9 6 4 4 2 3
10 8 7 5 2 0 1 9

P 8 7 8 7 8

4 8 7 5 4 2 4
11 8 9 8 4 1 0 8

P 8 8 8 8 8

4 9 6 5 3 2 3
12 8 8 6 3 1 0 7

P 9 8 7 8 9

4 9 7 4 3 1 5

8: 8mg of ondansetron; P: placebo; 4: 4mg of ondansetron.
Duration : the time point when intensity of pruritus was of the same degree
as before treatment.

26



4o e

1.

Borgeat A, Wilder-Smith O, Mentha G. Subhypnotic doses of
propofol relieve pruritus associated with liver disease.
Gastroenterology 1993; 104: 244-7.

Garden JM, Ostrow JD, Roenigk HH. Pruritus in hepatic cholestasis.
Arch Dermatol 1985; 121: 1415-20.

Jones EA, Bergasa NV. The pruritus of cholestasis: from bile acids to
opiate agonists. Hepatology 1990; 11: 884-7.

Lorette G, Vaillant L. Pruritus: current concepts in pathogenesis and
treatment. Drugs 1990; 39: 218-23.

Berg CL, Gollan JL. Primary biliary cirrhosis: new therapeutic
directions. Scand J Gastroenterol 1992; 27(S192): 43-9.

Herndon JH Jr. Itching: The pathophysiology of pruritus. Int J
Dermatol 1975; 14: 465-84.

Jaffe JH, Martin WR. Opioid analgesics and antagonists. In: Gilman
AG, Rall TW, Nies AS, Taylor P, eds. Goodman and Gilman’s the
pharmacological basis of therapeutics. 8th ed. New York: Pergamon
Press., 1990; 485-521.

Parker F. Skin Diseases. In: Wyngaarden JB, Smith LH Jr, Bennett JC,
eds. Cecil textbook of medicine. 19th ed. Philadelphia: W.B. Saunders

Co., 1992; 2280-330.

27



10.

11.

12.

13.

14.

15.

16.

Yaksh TL. Spinal opiate analgesia: Characteristics and principles of
action. Pain 1981; 11: 293-346.

Oliver JL, Maixner W, Dubner R, et al. The medullary dorsal horn: A
target for the expression of opiate effects on the perceived intensity of
noxious heat. J Neuroscience 1986; 6: 3086-93.

Bergasa NV, Thomas DA, Vergalla JV, et al. Plasma from patients
with the pruritus of cholestasis induces opioid receptor-mediated
scratching in monkeys. Life Sci 1993; 53: 1253-7.

Swain MG, Rothman RB, Heng XU et al. Endogenous opioids
accumulate in plasma in a rat model of acute cholestasis.
Gastroenterology 1992; 103: 630-5.

Banks WA, Kastin AJ, Fischman AlJ, et al. Carrier-mediated transport
of enkephalins and N-tyr-MIF-1 across blood-brain-carrier. Am J
Physiol 1986; 251: E477-82.

Rapaport SL, Klee WA, Pettigrew KD, et al. Entry of opioid peptides
into the central nervous system. Science 1980; 207: 84-6.

Zlokovic BV, Lipovac MN, Begley DJ, et al. Transport of
leucine-enkephalin across the blood-brain-barrier in the perfused
guinea pig brain. J Neurochem 1987; 49: 310-5.

Thronton JR, Losowsky MS. Plasma methionine enkephalin
concentrations and prognosis in primary biliary cirrhosis. Br Med J

1988; 297: 1241-2.

28



17.

18.

19.

20.

21.

22.

23.

24.

Thronton JR, Losowsky MS. Opioid peptides and primary biliary
cirrhosis. Br Med J 1988; 297: 1501-4.

Bergasa NV, Rothman RB, Vergalla J, et al. Central mu-opioid
receptors are down-regulated in a rat model of cholestasis. J Hepatol
1992; 15: 220-4.

Bergasa NV, Alling DW, Vergalla J, et al. Cholestasis in the male rat
is associated with naloxone-reversible antinociception. J Hepatol
1994; 20: 85-90.

Clement-Jones V, Lowry PJ, Rees LH, et al. Met-enkephalin
circulates in human plasma. Nature 1980; 283: 295-7.

Smith R, Grossman A, Gaillard R, et al. Studies on circulating

met-enkephalin and ¢ -endorphin: normal subjects and patients with

renal and adrenal disease. Clin Endocrinol 1981; 15: 291-300.

Polak JM, Bloom SRR, Sullivan SN, et al. Enkephalin-like
immunoreactivity in the human gastrointestinal tract. Lancet 1977; 1:
972-4.

Schultzberg M, Hokfelt T, Lundberg JM, et al. Enkephalin-like
immunoreactivity in nerve terminals in sympathetic ganglia and
adrenal medulla and in adrenal medullary glands. Acta Physiol Scand
1978; 103: 475-7.

Bergasa NV, Sabol SL, Scott Young III W, et al. Cholestasis is

associated with preproenkephalin mRNA expression in the adult rat

29



25.

26.

27.

28.

29.

30.

31.

32.

33.

liver. Am J Physiol 1995; 268: G346-54.

Bernstein JE, Swift R. Relief of intractable pruritus with naloxone.
Arch Dermatol 1979; 115: 1366-7.

Bergasa NV, Talbot TL, Alling DW, et al. A controlled trial of
naloxone infusions for the pruritus of chronic cholestasis.
Gastroenterology 1992; 102: 544-9.

Bergasa NV, Alling DW, Talbot TL, et al. Effects of naloxone infusion
in patients with the pruritus of cholestasis. Ann Int Med 1995; 123:
161-7.

Richardson BP. Serotonin and nociception. Ann NY Acad Sci 1990;
600: 511-20.

Richardson BP, Engel G, Donatsch P, et al. Identification of serotonin
M-receptor subtypes and their specific blockade by a new class of
drugs. Nature 1985; 316: 126-31.

Graham DT, Goodeli H, Wolff HG. Neural mechanisms involved in
itch, “itchy skin”, and tickle sensations. J Clin Invest 1951; 30: 37-49.
Shelley WB, Arthur RP. The neurohistology and neurophysiology of
the itch sensation in man. Arch Dermatol 1957; 76: 296-323.
Schworer H, Ramadori G. Treatment of pruritus: a new indication for
serotonin type 3 receptor antagonists. Clin Investig 1993; 71: 659-62.
Schworer H, Ramadori G. Improvement of cholestatic pruritus by

ondansetron. Lancet 1993; 341: 1277.

30



34. Schworer H, Hartmann H, Ramadori G. Relief of cholestatic pruritus
by a novel class of drugs: 5-hydroxytryptamine type 3 (5-HTj3)
receptor antagonists: effectiveness of ondansetron. Pain 1995; 61:
33-7.

35. Crighton IM, Hobes GJ, Reid MF. Ondansetron for the treatment of

pruritis after spinal opioids. Anesthesia 1996; 51: 199-200.

31



Effectiveness of Ondansertron on
Treatment of Cholestatic Pruritus in
Advanced Cirrhotic Patients

Abstract

The objective of the present study was to determine the effect of
ondansetron, a specific serotonin type 3 (5-HTj3) receptor antagonist, to
relieve cholestatic pruritus in patients resistant to conventional
antipruritic therapy. In a placebo-controlled study the acute effect of an
intravenous injection of ondansetron or placebo (normal saline) was
tested in 12 cirrhotic patients (mean age 61 + 8.8 yr) with cholestatic itch.
Each patient received ondansetron (8 mg and 4 mg) and placebo infusion
consequently. The intensity of pruritus was assessed by a visual rating
scale from 0 to 10 (most severe pruritus). A successful treatment was
regarded when the intensity was reduced by 50% or more within 2 hours
after injection of ondansetron. During the following 24 hours, the patients
were assessed and the time point recorded when the intensity of pruritus
relapsed into the same degree as pre-treatment. Intravenous application of
ondansetron abolished pruritus within 60 min by a 50% reduction of the

intensity of itching.
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The effect of ondansetron on itching intensity showed significant
difference (p< 0.001) from placebo during a controlled observation period
from 30 to 120 minutes. The onset of a successful treatment (18.34 + 6.22
vs 36.82 + 21.35 min, p< 0.05) and the duration (8.33 = 1.30 vs 4.00 £
0.95 hours, p< 0.01) were significantly earlier and longer at a high dose.
No side effects occurred during treatment. Our findings suggest that the
5-HT3 receptor antagonist may be a novel therapeutic alternative for the

treatment of cholestatic pruritus.
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Introduction

Pruritus is a distressing and frequent complication of hepatic
cholestasis that is often difficult to manage. Cholestatic pruritus may not
only interfere with normal activity but also lead to sleep deprivation and
suicidal attempts [1]. Because the pathogenesis and etiology of
cholestatic pruritus is not well understood, several hypothesis have been
proposed: (1) accumulation of toxic bile salts in the skin which excite
cutaneous nerve endings; (2) destruction of hepatic cell membranes by a
high concentration of bile salts which results in the release of an
unidentified substance that causes pruritus; (3) alter metabolism of bile
acids in the gut lumen resulting in the production of an pruitogenic
compound; and (4) accumulation of endogeneous opioids in the
cholestatic liver disease [2, 3]. Gastroenterologists confronted with the
problem often find themselves impotent and frustrated by the inadequacy
of the options available to provide a patient with substantial relief.

Treatments of cholestatic pruritus consist mainly of bile acid chelating
agents (e.g., cholestyramine), antihistamines, hepatic enzyme inducers
(phenobarbitone, rifampin), opioid receptor antagonist (naloxone),
anabolic steroids, and propofol in subhypnotic dose [1-3]. Heroic
measures such as charcoal hemoperfusion and partial external diversion
of bile have also been tried. None of these conventional antipruritic

treatments are consistently efficacious.
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Ondansetron, a serotonin (5-hydroxytryptamine) type 3 (5-HT;)
receptor antagonist, is used as a very effective anti-emetic drug in
chemotherapy and radiation induced emesis [3-5]. Preliminary studies
suggested ondansetron may ameliorate the pruritus of cholestasis [4-8].
Because of the absence of prospective controlled trials of ondansetron in
the treatment of cholestatic pruritus in Taiwan, we designed this
placebo-controlled study to check the effectiveness of ondansetron in the

amelioration of pruritus.
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Patients and Methods

Twelve cirrhotic patients (8 men, 4 women; aged 61+ 8.8 years, range
46-74 years) associated with a cholestatic liver disease due to advanced
hepatocellular carcinoma were studied (Table 1). In each case, causes of
pruritus other than cholestasis were excluded by taking a comprehensive
medical history, doing a full physical examination, and obtaining results
of laboratory tests and procedure relevant to each patient’s medical status.
Exclusion criteria for the trial were the presence of ascites or hepatic
encephalopathy during the previous 3 months. The duration of pruritus
was present for at least 1 month before study entry (range 1-3 months),
and treated under conventional antipruritic therapy (e.g., cholestyramine
and antihistamines). The severity of the pruritus was considered
intractable if severe sleep deprivation or interference with regular
activities occurred. All patients gave informed consent before treatment.

Characteristics of serum biochemical profiles on each patient were
consistent with cholestasis and are shown in table 1. Therapy with all
other antipruritic medications was discontinued 5 days before study.
Ondansetron was tested in all patients at consequent doses of 8 mg and 4
mg followed by placebo treatment. Ondansetron (1 amp with 4 ml
contains 8 mg) was added to physiologic sodium chloride (NACL)

solution at 10 ml and slowly intravenous infusion into an arm vein.
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Placebo treatment consisted of 10 ml of physiological NACL solution
injected the same way. Ondansetron and placebo treatment were not
tested on the same day. Placebo treatment was administered 2 days before
(4 mg) and after (8 mg) application of ondansetron.

Patients were asked to assess the intensity of their pruritus on a visual
rating scale (from O = no pruritus to 10 = the strongest itching to the
patient). The patients had also estimated their intensity of itching before
treatment. After application of ondansetron or placebo, the patients were
asked at regular point (15, 30, 60, and 120 minutes) about their itching on
a visual rating scale as well as adverse effects. During the following 24
hours, the patient were assessed when the intensity of itching relapsed to
the same degree before treatment. A successful treatment of pruritus was
recognized when the intensity of itching was reduced by 50% or more
within 2 hours after intravenous administration of the drug.

Statistical analysis was performed by one-way ANOVA. All reported p
values are two-sided and expressed as mean + SD. A p value of less than
0.05 was considered statistically significant. Statistical tests were applied

with the Statistical Package for the Social Sciences..
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Results

The effect of ondansetron (8mg and 4mg) on itch intensity was
significantly different (p< 0.001) from placebo during observation within
two hours (Table 2). Intravenous administration of 8mg of ondansetron
abolished the intensity of pruritus within 30 min in all 12 patients (Table
2). The duration of antipruritic effect of 8§ mg ondansetron was
significantly longer than that of 4 mg ondansetron (mean: 8.33 + 1.30
hours vs 4.00 £ 0.95 hours, p< 0.01). The duration of antipruritic effect
lasted for at least 7 hours. In one patient, this antipruritic effect lasted up
to 11 hours. Intravenous administration of 4mg of ondansetron abolished
the intensity of pruritus within 30 min in 9 patients, and up to 60 min in
other three patients. The onset of a successful treatment was earlier at the
higher dose than at the lower dose (18.34 £ 6.22 minutes vs 36.82 = 21.35
minutes, p< 0.05). The administration of ondansetron was well tolerated
by all patients. No severe adverse effects were reported by the patients

nor by the physicians during treatment.
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Discussion

The use of ondansetron, a specific serotonin type 3 (5-HT;) receptor
antagonist, is well established in patients with nausea and vomiting
associated with cancer therapy, radiotherapy, anesthesia and surgery [9].
The wide distribution of the 5-HTj; receptors in the body and the role of
these receptors have provided the rationale for investigation of
ondansetron in novel applications [10, 11]. From our present knowledge
of ondansetron, it is evident that this drug is a highly specific receptor
antagonist at the 5-HTj; receptor. No affinities of ondansetron to receptors
of other serotonic types, dopamine, muscarine, gamma-aminobutyric acid,
benzodiazepine receptors, histamine or opioid receptors are known [10].

The 5-HT; receptors are present in the peripheral, autonomic and
central nervous system [11]. They are also found on sensory neurons and
the area postrema with the chemoreceptor trigger zone. The effectiveness
of ondansetron on the intensity of pruritus suggests that the serotonin,
acting via the 5-HT; receptors, is involved in the sensation and/ or
generation of pruritus. Ondansetron, It is known that the pain-producing
and pain-enhancing effects of serotonin are mediated via activation of
5-HT; receptor on sensory nerve endings. The effects are abolished by the
5-HT; receptor antagonist [3, 10, 11]. It cannot be excluded from the
present data that the pruritogen formed during cholestasis may have

affinity to the 5-HTj; receptor [3, 8, 12].
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To our best knowledge, there are no data available about the role of
5-HT in cholestatic disease. The pruritogen generated in the cholestatic
liver disease is associated with Met- and Leu-enkelphen synthesized by
the liver itself [12]. Preliminary reports have shown that ondansetron has
clinical benefits in in patient with pruritus [3-8]. It is well-known that
pain and itching are closely related to sensory apparatus. Both are
transmitted through C fibers of polymodal nociceptors. The 5-HT plays
an important role in regulating transmission of nociceptive information at
various levels of the peripheral and central nervous system [10, 11]. Like
the opioid, the serotonin system has been reported to modulate
nociception (the perception of pain) in rats, and, hence, may also
modulate the perception of pruritus [13].

The observation of the present data demonstrates that ondansetron can
relive cholestatic pruritus in patients resistant to conventional antipruritic
therapy. The effect of ondansetron was relatively rapid in onset.
Significant amelioration of itching was reported by patients within 30 to
60 minutes. Although the degree of itching sensation is subjective and the
study is not a double-blind trial, we still believe that the antipruritic effect
is not due to the placebo effect. The following facts support our results as
a real antipruritic effect of ondansetron on the intensity of cholestatic
pruritus. First, in contrast to placebo treatment, ondansetron treatment

caused complete or nearly complete relief of itching.
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Second, the duration of the antipruritic action seemed to be dose
dependent. Intravenous application of 8§ mg of ondansetron effectively
reduced the intensity of itching within 30 min in twelve patients, whereas
4mg relieved pruritus within 30 min in only nine of twelve patients.
Compared with previous studies, our findings advocate the same result of
acute onset of anti-pruritic effect of ondansetron [4-8]. The reported sides
effects such as constipation, headache, sensation of flushing or a warm
feeling, and transient asymptomatic increase in aminotransferases did not
occur in our patients during the injection or in the third day follow-up
after treatment [2-5].

For the pharmacokinetic reasons of ondansetron is metabolized mainly
in the liver with a half-life of 3 hours, patients with poor hepatic reserve
like ascites and hepatic encephalopathy were excluded. Treatment of
patients with cholestatic pruritus, especially in patients with primary
biliary cirrhosis, with opiate receptor antagonists (such as naloxone and
nalmefene) may lead to a relief of pruritus but can induce an opioid
withdraw syndrome [13-16]. No sign of withdrawal syndrome or known
adverse effects could be observed under treatment with ondansetron.

In conclusion, the 5-HTj3 receptor antagonist, ondansetron, is effective
in the relief of cholestatic pruritus. It is safe with rare adverse effects.
Further studies are needed to investigate whether there are differences in

the response of various forms of pruritus to the 5-HT; receptor antagonist.
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Furthermore, it is worth studying whether the oral administration of
ondansetron is also effective or not . However, based primarily on the
cost and inconvenience associated with the intravenous administration of
this drug, it is reasonable to use this drug in intractable pruritus after

failure of conventional antipruritic treatment.
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