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Introduction

Summary

Obesity is a frequent complication following liver transplantation and is insuffi-
ciently responsive to dietary and life style advice. We studied the safety of orli-
stat treatment in obese and overweight liver transplant recipients (n = 15) on
a stable tacrolimus-based immunosuppressive regimen. For safety reasons, the
treatment period was restricted (6 months 120 mg t.i.d., 3 months 120 mg
daily). Three patients dropped out, tacrolimus dose was adjusted in six of 12
remaining patients (dose reduction in 4, increase in 2, P = N.S.). All dose
adjustments occurred during the 6 months of orlistat 120 mg t.i.d. therapy. No
drug intolerance, adverse events or episodes of rejection occurred during the
study. Efficacy of orlistat treatment in this population could not be shown,
because a formal control population was not included in this safety trial. More-
over, only a significant decrease of waist circumference (P < 0.01 versus start
of the study), but not of weight or body mass index, was achieved in the trea-
ted group. Orlistat treatment is well tolerated in liver transplant recipients and
can be started safely, provided immunosuppressive drug levels and dietary
adherence are closely monitored.

post-transplant patient as in the general population. In
addition, immunosuppressive drugs — such as corticoster-

Weight gain occurs quite often in liver transplant recipi-
ents and 20-70% of liver transplant recipients become
significantly obese following transplantation [1-3]. The
exact cause of this high prevalence of obesity following
liver transplantation is unknown, but the post-transplant
weight gain has been attributed to appetite increase
because of recovery from chronic disease, immunosup-
pressive drug effects and autonomic denervation of the
transplanted liver [4,5].

Obesity is an important risk factor for cardiovascular
disease and other major health problems including diabe-
tes, cirrhosis, cancer and osteoarthritis, as much in the

oids, cyclosporin and tacrolimus which are commonly
used in liver transplantation — may increase the risk of
developing diabetes, hyperlipidemia and hypertension,
further accelerating atherosclerosis [3].

The cornerstone of therapy for obesity remains diet-
ary and life style advice. However, as in obesity unre-
lated to the transplant settings, this form of therapy
often fails. Given the excessive risk of accelerated
diabetes, (recurrence of) liver fibrosis
and cirrhosis in liver transplant recipients, the necessity
to explore additional treatment options in this popula-
tion is high.

atherosclerosis,
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Orlistat (Xenical®, N.V. Roche S.A., Brussels, Belgium)
is a reversible inhibitor of pancreatic lipase. By preventing
the digestion of triglycerides, their absorption is preven-
ted and the relative contribution of fat to the caloric con-
tent of the diet is effectively reduced [6]. Studies
evaluating the pharmacological effect of orlistat show a
maximum effect on faecal fat excretion at about 120 mg
[7]. Approximately 30% of dietary fat is excreted at this
dose. To minimize side-effect such as steatorrhoea, the
dietary fat content is kept at 30% of the total caloric
intake and the drug is combined with a calory-restricting
diet. In double-blind randomized multicenter studies the
efficacy and safety of orlistat 120 mg t.i.d., given as
adjunctive therapy to a moderately calory-reduced diet
(containing approximately 30% of calories as fat), was
compared with placebo for weight loss and effect on co-
morbidity parameters. More than 10 000 patients have
participated in phase III and phase IV trials. Orlistat
120 mg t.i.d. resulted in a more pronounced weight loss
than diet or placebo alone [8-10].

Orlistat treatment, however, is not recommended for
organ transplant patients because it is thought to interfere
with the absorption and therefore the serum levels of cal-
cineurin inhibitors. Interactions with tacrolimus absorp-
tion and serum levels have not been studied or described
yet, but one randomized trial and several case reports do
suggest orlistat interferes with gastrointestinal cyclosporin
absorption and hence could cause acute rejection [11-19].
Moreover, orlistat has been described to cause acute to
fulminant hepatitis in nontransplanted patients, which is
also a deterrent for its use in liver transplant patients
[20-23]. On the other hand, the alternatives for the treat-
ment of obesity and its consequences in liver transplant
patients are limited. Sibutramine is a serotonin-noradren-
alin reuptake inhibitor, currently successfully used with
the purpose of inducing weight loss in obese patients.
Sibutramine has systemic side-effects (hypertension,
increased heart rate) and has also been associated with
hepatotoxicity [24]. The experience with bariatric surgery
in liver transplant recipients is limited and gastrointestinal
bypass surgery, especially the older techniques, is associ-
ated with an increased risk of developing acute steatohep-
atitis and liver failure [25]. The aim of the present study
therefore was to explore the safety of orlistat treatment in
overweight and obese liver transplant recipients.

Materials and methods

Subjects

Fifteen overweight and obese liver transplant patients
were recruited from a single transplant centre (University
Hospital Gasthuisberg, University of Leuven, Belgium)
during the time period between 31 July to 31 December
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2001. All patients signed a written informed consent form
prior to their inclusion in the study. The study protocol
conformed to the ethical guidelines of the 1975 Declar-
ation of Helsinki as reflected in a priori approval by the
University Hospital Gasthuisberg Ethical Committee.

Inclusion and exclusion criteria

Patients included were transplanted at least 1 year prior to
start of the study [time since transplantation 52.3 £
29.5 months (mean + S.D.)] and were on stable immuno-
suppressive therapy that did not include corticosteroids.
Stable immunosuppressive regimen was defined as <25%
dose adjustment over the last 3 months prior to inclusion
and either a fixed combination of immunosuppressants or
unchanged tacrolimus monotherapy. Patients were
between the ages of 18 and 70 years, had a body mass
index (BMI) > 28.5, had been unsuccessful at losing
weight during the past year, despite repeated instruction
on healthy, low-fat, hypocaloric dieting by the clinician
and dietician and had stable weight measurements over
the last month. Patients with a history of unstable disease
or psychiatric illness (bulimia, substance abuse) were
excluded. Patients were also excluded if they had previ-
ously undergone surgery for weight loss purposes or if they
had a history of bowel adhesions. For safety reasons and
lack of data on pharmacological interactions at the time
the study was initiated, diabetic patients taking oral anti-
diabetic drugs were excluded. Also patients with a history
of malignancy except for successfully treated malignancies
of the skin such as squamous or basal carcinoma and cer-
vix carcinoma in females were excluded for safety reasons.

Study protocol

Patients included in the study were extensively evalu-
ated at baseline: a comprehensive clinical and drug his-
tory was taken and physical examination was
performed. Body weight was measured and standing
waist circumference determined using a tape-measure.
Blood pressure was taken with a standard mercury
sphygmomanometer with the patient in the sitting posi-
tion after an initial adaptation period of at least 5 min.
Blood and serum were obtained for routine biochemical
analysis, using standard laboratory protocols. Tests
included urea, creatinine and electrolytes, liver function
tests, serum glucose and standard blood count. In addi-
tion, blood lipids were determined, tacrolimus level
assessed and pregnancy tests performed in females in
their reproductive years. The patients were assessed by
a dietician and a low calory diet was prescribed (reduc-
tion of 600 kcal of their diet, adapted to their total
daily expenditure with a minimum daily intake of
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1200 kcal, with no more than 30% of calories as fat
and a maximum of 300 mg cholesterol/day). All
patients were started on orlistat 120 mg t.i.d., taken
15-30 min before the meal. In patients not showing
weight loss exceeding 5% at week 12, therapy was con-
sidered to fail and was discontinued to avoid unneces-
sary exposure to the hypothetical drug toxicity or
adverse reactions (‘safety stopping rule’). These patients
nevertheless remained in follow-up afterwards.

The treatment period was limited to 6 months, to allow
the study of drug safety and interaction with immuno-
suppressant serum levels. After 6 months of orlistat
120 mg t.i.d., patients were switched to orlistat 120 mg
daily, taken 15-30 min before the main meal for a further
3 months, then orlistat was stopped. Patients were fol-
lowed up for another 3 months after cessation of therapy.

Patients were seen in the outpatient clinic weekly until
week 4, monthly until week 24 and every 3 months
thereafter until 1 year after the study was started.
Patients underwent routine physical examination by a
clinician on week 24 and 48. Weight, blood pressure
and waist circumference were noted on every visit.
Routine biochemical analyses were repeated at week 24
and 48 of the study. Blood lipids [total cholesterol, tri-
glycerides, low density lipoprotein (LDL) and high den-
sity lipoprotein (HDL)] were assessed at weeks 4, 8, 24
and 48. Tacrolimus levels were assessed at every visit.
Tacrolimus was ingested separate from meals (1 h before
the meal or more than 2 h after). In practice, in the
morning patients took tacrolimus, waited 30 min, then
took orlistat, followed by breakfast 30 min later; in the
evening patients took orlistat and 30 min later had their
dinner, 2 h later they took their evening dose of tacroli-
mus. Tacrolimus target trough levels were determined
individually as they are multifactorial and depended on
time elapsed since transplantation, immunosuppressive
scheme (monotherapy tacrolimus or bitherapy with tacro-
limus plus azathioprine or mycophenolate mofetil), past
episodes of rejection, kidney function, cause of trans-
plantation and absence or presence of intercurrent liver
disease. Target trough levels remained unchanged during
the study. Patients received dietary advice every second
visit. Adverse events were assessed by interview and
recorded at every visit.

Statistical analysis

Weight, BMI, waist circumference, biochemical test
results and blood pressure at the different time points
(t = 0, 24 weeks, 36 weeks, 48 weeks) were compared by
aNova and Fisher protected least-significant difference
(PSLD) test (Statview, Abacus, Berkley, CA, USA). Signifi-
cance was accepted when P < 0.05.
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Results

The baseline characteristics of the transplanted patients
and the indications for liver transplantation are summar-
ized in Table 1. None of the patients discontinued ther-
apy because of intolerance. Most notably, there were no
episodes of rejection. None of the patients developed
diarrhoea, steatorrhoea, abdominal complaints or flat-
ulence during the study period, with the exception of an
infectious episode of diarrhoea in one patient. Other
events during the study period included hyperventilation
attacks in one predisposed patient, a subarachnoidal hae-
morrhage in one (in week 36 of the study, when on orli-
stat 120 mg/day) and minor musculoskeletal complaints
in two patients. One patient could no longer be followed
up during the study, because of an unrelated intercurrent
problem (hip fracture), which precluded standard weight
measurement beyond the 12th week of the study. Two
patients were taken off medication at week 12, per proto-
col, because they had not reached 5% weight loss by that
time (‘safety stopping rule’).

‘Intention-to-treat’ analysis (i.e. including one patient
that dropped out and two patients that discontinued
treatment) showed significant decrease in waist circumfer-
ence at 6, 9 and 12 months after start of therapy
(109.7 £ 11.9 cm at start; 97.3 + 11.2 cm at 24 weeks;

Table 1. Patient characteristics.

Male/female 8/7
Age range (mean) 40-71 (55)
Indication for liver transplantation
Viral cirrhosis 8
Alcoholic cirrhosis
Other 5
Immunosuppressive regimen
Tacrolimus + azathioprine 7
Tacrolimus + MMF 6
Tacrolimus monotherapy 2
Tacrolimus dose (mg) 37+2
Blood pressure (mmHg)

Systolic 1329+ 16
Diastolic 80+8
Body weight (kg) 91.0 = 14
BMI (kg/m?) 3394
Waist circumference (cm) 109.7 + 12
Triglyceride level (mg/dl, ULN 180) 198.8 + 160

Total cholesterol level (mg/dl, ULN 190) 201 + 46
HDL (ULN 40) 494 + 17
LDL (ULN 115) 127.7 + 38
Glucose (mg/dl, 55-110) 123 + 69

The baseline characteristics (T = 0) are listed here. ‘Other’ indications
for liver transplantation: one primary biliary cirrhosis, one primary scle-
rosing cholangitis, two cryptogenic, one sarcoidosis. ULN: upper limit
of normal.
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97.7 £9.1 cm at 36 weeks; 97.7 £ 9.4 cm at 48 weeks;
P < 0.01 versus start; values represented as mean * SD;
Fig. 1). Weight and BMI decreased, but this decrease did
not reach statistical significance at any of the time points.
Weight loss amounted to —9.8 + 2.7 kg at 6 months,
—10.2 £ 4.3 kg at 9 months and —-9.2 £ 5.5 kg at 1 year
(mean £ SD; P = NS; Fig. 2 and data not shown).
Dosage of immunosuppressive agents in the entire
group (n = 14, one dropout with loss of data) was adap-
ted to serum trough levels, as described in the Materials
and Methods section. Mycophenolate mofetil and
azathioprine doses were kept constant throughout the
study. All tacrolimus dose adjustments occurred during
the first 24 weeks of treatment (orlistat 120 mg t.i.d. per-
iod). Dose adjustments were necessary in six of 14
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Figure 1 Changes in waist circumference (intention-to-treat analysis).
Orlistat treatment resulted in a significant decrease in waist circumfer-
ence at 6, 9 and 12 months after start of therapy (109.7 + 11.9 cm
at start; 97.3 + 11.2 cm at 24 weeks; 97.7 + 9.1 cm at 36 weeks;
97.7 £ 9.4 cm at 48 weeks) (mean + SD; P < 0.01 versus start).
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Figure 2 Weight changes during the study (intention-to-treat analy-
sis). The patients that received the entire schedule of orlistat treat-
ment (n = 14), showed a nonsignificant decrease in weight: at
24 weeks (end of orlistat 120 mg t.i.d.; —9.8 + 2.7 kg), at 36 weeks
(end of orlistat 120 mg daily; —10.2 + 4.3 kg) and at 48 weeks (end
of study; —=9.2 + 5.5 kg) (mean = SD; P = NS for all time points).
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patients (dose reduction in four, increase in two). None
of the tacrolimus dose adjustments exceeded 4 mg tacroli-
mus/day. No statistically significant differences could be
recorded in tacrolimus dosage (either expressed as daily
dose, as daily dose per kilogram of body weight, or as the
ratio of trough level to daily dose), in the patient sub-
group that received full treatment with orlistat (n = 12),
at any of the recorded time points (data not shown).

Blood pressure, blood glucose, serum lipids (total cho-
lesterol, LDL, HDL and triglycerides) did not change sig-
nificantly, when compared with baseline values, at any
time point. Systolic blood pressure was 132.9 £ 16 mmHg
at start, 130.6 £ 16 at 24 weeks, 126.7 £ 16 at 36 weeks
and 129 £ 15 at 48 weeks (P = NS, values represent
mean * SD). Diastolic blood pressure was 80.0 +
8 mmHg at start, 78.7 £ 8 at 24 weeks, 81.2 £ 6 at
36 weeks and 81.9 £ 9 at 48 weeks (P = NS). Glycaemia
was 123 + 69 mg/dl at start, 100 £ 15 at 24 weeks,
108 + 26 at 36 weeks, 105 + 12 at 48 weeks (P = NS).
Triglycerides were 198.8 + 160 mg/dl at start, 135.4 + 45
at 24 weeks, 159 £ 75 at 36 weeks and 119.4 £ 50 at
48 weeks (P = NS). HDL was 49.4 £ 17 mg/dl at start,
52.2 + 18 at 24 weeks, 64.7 £ 39 at 36 weeks and
572+ 16 at 48 weeks (P =NS). LDL was 127.7 +
38 mg/dl at start, 112.5 = 33 at 24 weeks, 111.9 + 34 at
36 weeks and 110.5 + 27 at 48 weeks (P = NS).

During the study period, none of the patients demon-
strated biochemical changes on routine lab testing (blood
count, creatinine, electrolytes and clotting), beyond the
limits of normal values. All patients had normal liver tests
at the start of the study and none developed liver test ele-
vations during the study period.

Discussion

We evaluated the short-term safety of orlistat in the man-
agement of overweight and obese liver transplant recipi-
ents, on tacrolimus-based immunosuppressive regimens.
We further assessed the effects of orlistat on tacrolimus
serum levels and dosage.

We demonstrate here that orlistat treatment was well
tolerated and safe following liver transplantation. No for-
mal or definite conclusions can be drawn with regards to
the efficacy of orlistat in the liver transplant recipient
population, because a double-blind randomized control
population (on a similarly strict diet as the orlistat-treated
group) was not included in the trial. Moreover, ‘inten-
tion-to-treat’ analysis showed only significant reduction
of waist circumference at 6, 9 and 12 months, not of
weight or BMI. The fact that we could not demonstrate
significant reduction of weight or BMI is undoubtedly
also related to the small sample size and short treatment
duration in this trial.
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In two of 15 patients (13.3%) orlistat was discontin-
ued because of lack of effect, defined as <5% weight
loss after 3 months (see ‘safety stopping rule’, Materials
and Methods section). This is concordant with pub-
lished rates of nonresponse (defined as weight loss
<5%), being 31.5% of patients in the series reported by
Sjostrom et al. [8] and 34.3% in the series of Davidson
et al. [9]

During orlistat treatment, immunosuppressive dose
adjustments were necessary in six of 14 (43%) patients,
but did not reflect significant changes in tacrolimus dos-
age at any time point. All dose adjustments were minor
and did not indicate any systematic problem in gastroin-
testinal absorption of the immunosuppressants, in con-
trast to what has been reported for cyclosporin [26]. The
fact that no complaints of diarrhoea were recorded during
the study period suggests successful and strict adherence
to the prescribed dietary fat restrictions, in our well-moti-
vated and closely monitored study population, but also
raises questions about diet adherence in other orlistat-
treated patients. Our study therefore does not exclude the
possibility that transplanted patients who do not follow
dietary advice and develop diarrhoea or steatorrhoea
when on orlistat, will need more drastic adjustments of
their immunosuppressants.

In conclusion, obesity, a common problem postliver
transplantation, can safely be treated with orlistat 120 mg
tid., provided immunosuppressive drug levels and diet
are closely monitored. This prospective, open, single arm
pilot study evaluating safety of short-term orlistat treat-
ment opens the door for larger, randomized controlled
trials studying the effect of long-term orlistat treatment in
transplant recipients.
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