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Oral miltefosine in the treatment of kala-azar

Jha TK, Sundar S, Thakur CP, Bachmann P, Karbwang J, Fischer
C, Voss A, Berman J. (The Kala-azar Research Center, Brahrnpura,
Muzaffarpur, Bihar, India; The Institute of Medical Sciences,
Banaras Hindu University, Lanka, Varanasi, India; Balaji Utthan
Sanastan, Patna, India; Asta Medica, Frankfurt am Main, Ger-
many; Tropical Disease Research, World Health Organization,
Geneva and Rockville, Maryland, USA.) Miltefosine, an oral
agent, for the treatment of Indian visceral leishmaniasis. N Engl
J Med 1999;341: 1795-800.

SUMMARY
The authors studied the usefulness of miltefosine, a phosphocholine
analogue that affects cell-signalling pathways and membrane synthe-
sis in the treatment of Indian visceral leishmaniasis. The study was
an open-label, multicentre, phase 2 trial which included four 30-
person cohorts. Cohort 1 received 50 mg of miltefosine daily for 6
weeks (total dose: 2100 mg); cohort 2 received 50 mg daily for one
week followed by 100 mg daily for three weeks (total: 2450 mg);
cohort 3 received 100 mg daily for 3 weeks (total: 2800 mg); and
cohort 4 received 100 mg daily for one week followed by 150 mg
daily for three weeks (total: 3850 mg). The 120 patients (age range:
12-50 years) had anorexia, fever and splenomegaly with at least
moderate (2+) Leishmania in a splenic aspirate. A parasitological
cure was defined as the absence of parasites in a splenic aspirate two
weeks after completion of treatment while the clinical response was
assessed at six months. An initial parasitological cure was obtained
in all the patients. Six patients had clinical and parasitological
relapses: 2 each in cohorts I and 2, and 1each in cohorts 3 and 4. The
remaining 114 patients had not relapsed till six months after treat-
ment, thus giving an overall cure rate of 95% (95% CI: 89%-98%).
Gastrointestinal side-effects occurred in 62% of patients but were
mild-to-moderate in severity, and no patient discontinued therapy
because of these. In two patients, treatment was discontinued because
of elevated levels of aspartate aminotransferase or creatinine; in both
patients the levels rapidly returned to normal. In 12other patients, the
level of aspartate aminotransferase increased to 100-150 UIL during
treatment. While studies in rodents had shown. that miltefosine
causes ophthalmic abnormalities, none were detected in this trial.
The authors concluded that orally administered miltefosine appeared
to be an effective treatment for Indian visceral leishmaniasis.

COMMENT
Visceral leishmaniasis (kala-azar) is a major public health prob-
lem in several parts of the world. The global estimates for the
incidence and prevalence of kala-azar have been computed to be
0.5 million and 2.5 million per year, respectively.' Though the
disease has been reported from 66 countries, 90% of the patients
are in India, Nepal, Bangladesh and Sudan.'> Kala-azar has re-
emerged from near eradication and is a major problem in Bihar,
West Bengal and eastern Uttar Pradesh. In India, the disability-
adjusted life years (DALY s) lost in 1990 due to kala-azar were
calculated to be 6.8 million for men and 0.5 million for women.'

If untreated, the disease has a high mortality (more than 90%).
Kala-azar is usually treated with injections of sodium antimony

gluconate (SAG) for four weeks. However, these are costly, time
consuming and painful.' Even with the standard treatment, the
mortality in certain areas has been reported to be 15%3and 3.4%
in specialized hospitals.' Non-responsiveness of kala-azar to
SAG is also being increasingly encountered in India.V' In this
setting, amphotericin B has been found to be an effective alterna-
tive but it also has to be administered parenterally. Amphotericin
use is almost always associated with fever and frequently causes
renal dysfunction." Though liposomal amphotericin B is better
tolerated and is more than 95% effective, it also needs to be given
parenterally and is too expensive for routine use in developing
countries.

Though several other drugs such as allopurinol, azoles, gold
salt, co-trimoxazole with antituberculosis drugs, verapamil,
paramomycine, 'Y-interferonand other agents have been tried,' the
quest for a highly effective and safe oral treatment which is also
affordable is still on. In recent times, kala-azar has emerged as an
opportunistic pathogen in patients with acquired immunodefi-
ciency syndrome (AIDS).7The availability of an oral agent for the
primary maintenance treatment of kala-azar in patients who are
human immunodeficiency virus (HIV) seropositive would be
beneficial, especially in areas where disposable syringes and
needles are not available/affordable.

Miltefosine (hexadecylphosphocholine) is a phosphocholine
analogue that interferes with cell-signalling pathways and mem-
brane synthesis. 8 The exact mechanism(s) of action of miltefosine' s
cytotoxicity are not known. Though originally developed as an
antineoplastic drug, miltefosine was investigated as a potential
treatment for kala-azar based on the hypothesis that alkyl phos-
pholipid derivatives may have antileishmanial properties. Obser-
vations from in vitro animal studies led to its being tried as an oral
agent in the treatment of kala-azar in a pilot study." In the 30
patients enrolled, 100-150 mg of miltefosine daily for four weeks
was highly effective and reasonably well tolerated.

In the present open-label, dose escalating, multicentre clinical
trial, four 30-member cohorts of Indian patients with kala-azar
were treated with oral miltefosine. Patients with serious concomi-
tant disease, positivity for HIV, pregnancy, severe kala-azar
(spleen> 12 em below left costal margin), haemoglobin <6.5 g/dl,
white cell count <2000/cmm and platelet count <75 OOO/cmm
were excluded from the study. Parasitological cure was assessed
by a second splenic aspirate obtained two weeks after the comple-
tion of treatment. Final cure was defined as an initial parasitologi-
cal cure at two weeks after completion of therapy followed by a
clinical cure (defined as absence of fever and at least 33%
improvement in spleen size, degree of cytopaenia and serum
albumin level) at six months.

Of the 120 patients, 40% in cohort 1,25% in cohort 2 and 50%
each in cohorts 3 and 4 had received previous antileishmaniasis
therapy. While there was an initial parasitological cure in all
patients, 6 patients had clinical and parasitological relapses. The
rest (n=114) had not relapsed till six months after treatment. The
cure rate for patients who had never received treatment with
pentavalent antimony was similar to that for patients in whom
previous therapy had failed.

Gastrointestinal side-effects, although common, were not
severe enough to warrant discontinuation of treatment. Though
hepatotoxicity and nephrotoxicity were observed in several
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patients, these were reversible and the treatment could be contin-
ued in most of them. In the two patients in whom treatment had to
be discontinued, the aspartate aminotransferase levels and creati-
nine levels rapidly returned to normal.

The data on relapses from the present study and the observa-
tions in the pilot study? suggest that lower doses may be ineffec-
tive and higher doses may not be tolerated. In the present study,
the mean daily dose for all the 120 patients was 2.8 mg/kg body
weight. However, 5 of the 6 patients who relapsed received
1.0-2.3 mglkg/day and 1 of the 2 patients who had discontinued
treatment because of drug toxicity had received 4.8 mglkg/day.

Oral miltefosine, at a dose of 100 mg per day for four weeks
(cohort 3) cured the infection in 29 ofthe 30 patients (97%). With
the same regimen, the infection was cured in all the 5 patients in
the pilot study? andin all the 16patients in another study. IO Taking
all these studies into account, overall, 50 of the 51 patients treated
with this regimen were cured, giving a total cure rate of 98%. In
comparison, liposomal amphotericin B was found to be 97%
effective in a cohort of 42 patients with kala-azar." The authors
suggest that oral miltefosine in a dose of 100 mg per day (approxi-
mately 2.5 mglkg, but not exceeding 4 mglkg) for four weeks
seems to be the most suited regimen for further trials and eventual
approval.

As miltefosine is a teratogen in animals, its use is contraindi-
cated in pregnancy. However, miltefosine raises hopes in a dismal
scenario. The drug is easily synthesized, is expected to be afford-
able and, most important, has the ease of oral administration. The
side-effects caused by miltefosine are tolerable, reversible and
avoidable. If its effectiveness in resistant kala-azar, children,
HIV-infected persons and those with severe disease can be estab-
lished in subsequent trials, it may well become the first drug with
the potential for outpatient treatment of kala-azar. The availabil-

Is mammographic screening for breast cancer
losing ground?

Kavanagh AM, Mitchell H, Giles GG. (Cancer Epidemiology
Centre, Anti-Cancer Council of Victoria; Victorian Breast Screen
Registry, Carlton South, Victoria, Australia.) Hormone replace-
ment therapy and accuracy of mammographic screening. Lancet
2000:355:270-4.

SUMMARY
The major concern in women who are on hormone replacement
therapy (HRT) is an increased incidence of breast and endometrial
cancer. Mammography is an important tool for the early detection of
breast cancer. Accuracy of screening mammography varies with age,
breast density and family history of breast cancer. HRT is known to
increase breast density and thus reduces the accuracy of mammo-
graphic screening. To study the effect of HRT on accuracy of
mammographic screening, 103770 women from Victoria, Australia,
who were attending a breast screening programme in 1994, were
studied. Women who had breast lesions or nipple discharge either at
the time of study or in the past were excluded. All women above 40
years of age had mammography every 2 years. Women in the age

203

ity of an affordable oral agent would benefit patients even in rural
areas and could also help in the eradication of kala-azar.
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group 50--69years were invited to participate as the target age group.
Two-view mammograms were done in all cases and were interpreted
by two radiologists. If their opinions matched, those were classified
accordingly, and if not, the opinion of a third radiologist was
considered as final. Further assessment included clinical examina-
tion, radiography, ultrasonography and biopsy in suspicious cases.
Women who had cancer on screening were termed true-positive and
those with no cancer were termed true-negative. Women who had
cancer but were negative on screeningwere termed false-negative
and women who had no cancer but were positive on screening were
termed as false-positive. Patients with ductal carcinoma in situ were
excluded as this inflates sensitivity. The screening interval was 24
months. Unconditional logistic regression modelling was used to
control potential confounders such as age, family history and symp-
tomatic status. HRT users were found to have a lower sensitivity than
non-users (64.8% v. 77.3%). In the target age group (50-69 years)
also, the sensitivity was lower in HRT users (64.3% v. 79.8%). There
was a significant reduction in the specificity for HRT users as
compared to non-users (p<O.OO2).The detection of small cancers was
lower in HRT users as compared to non-users (p=O.05). Using
logistic regression modelling for age, family history and symptom-
atic status, HRT users were more likely to have a false-negative
screening at 2 years [odds ratio: 1.6 (Cl: 1.04-2.21, p=O.OI»).The
adjusted sensitivities were 64.8% and 74.7% (users v. non-users).
Also, false-positives were slightly higher amongst users as compared


