Proceedings of the
Second World
Conference on Clinical
Pharmacology and
Therapeutics

Washington, D.C.. July 31-August 5. IJ‘m

Editors

Lowis Lemberger
ane
Marcus M. Reidenberg

American ":trr.‘!,u_,l" H rarmac F !;._‘,r and Experimental Therapeutics
’ ._' | _fk.'l_n G{J"‘ﬂﬁ AN

T 7
SN AL LR )



Drugs for New World

Cutaneous Leishmaniasis

R. E. SAENZ

The leishmaniases are a group of several different clinical entities which are
widely distributed in tropical and subtropical areas. Thev range in severity from
sell-healing skin lesions, to severelv mutilating mucocutaneous invelvernent, and
tor visceral infections which are slmost always fatal if not treated. Unti]l recently
the extent and severily of this group-of diseases, as a major public health problem,
was largely unrecognized.

The Leishmaniasis Steering Committee of the WHO Spcud] Program for Re-
search and Training in Tropical Diseases, has recentlv estimated thal there are
A00.000 new cases each vear, but the number® of people with chronic and long-
ganding incurahle forms of the disease is unknown (1),

American cutaneous leishmaniasis includes three distinet clinico-pathologic
ertitics: lropical wleer, mueocutaneous leishmaniasis and the disseminated anergic
cutancons leishmaniasis. We will Hmit our presentation to the chemotherapy of
these three entities

Haost-parasite inlerrelationships are intimately intertwined with approaches
tor chemotherapeutic management of leishmaniases. These host-parasite -drug in
teractions are fundamental to the suceessful treatment of the discase state, There
is clinical and experimental evidence to indicate that treatment with pentavalent
antimonials is more effective when the hosts immune response is active (21

Currently available anti-leishmanial agents have several limitations, Deag toy-
ivity is w common limitation in patients, whose response mav be compromsed by
both the infection and a poor nutritional state. The complexitics of the discase,
which may result fram various strains of Leisfonania species with different sensitiv-
itv patterns to drugs, may be complicated ac‘clllm:mllx by drug resistance. To this
there must be added the Fact that early treatment of leishmaniasis is rarely possible

Dolands F. Saenz, MDD, ACP = Head, Clinie Dept., Gorgas Memorial Taboratere, Panaia
Bepublic of Panama
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hecanse the hichest incidenee oeeurs i regions where medical assistanes i lizmited
or unsophisticated and, even if dingnosed correctly. funds for effective drugs are
severely limited. Moreover. the » latively long and painful comse of treatment
may well eause patients to leave before full and ddequate treatment is complete
even when i is availuble, It becomes inereasingly apparent that g betler straleuy
must be developed for diagnosis. treatment. managerent and the prevention of
telshimaniase,

A meaninefol strategy should include inerewsed attention to the biclogy and
biocheniistry of the parasite and its relationships with the host, Dimproved mctiods
for evaluating cand

idate componxds against the several bopes of leishmaniases are
needed. The varied inmune responses b infectinns in vitrions hosts must he recogs-
nized as well as the dilfferences in the pharmacokinesis of drues selected for ex.
panded trials. The mode of administration and frequency then become fmpartant,
aspects for eonsideration,

Cutaneous leishmaniasis extends from Mexico to Argenting with the exception
of Chile and Urnguayv, A decision as to treatiment depencds on whether ane is doal-
g with a destructive mucous lesion, in which pase treatiment is absolutely neces.
sarv. ar a simple cutaneous lesion. in which ease the decision would be based on the
tepeof Letshania present in the area. The uleerative lesion cunsed by the L. mex-
wwang mevicana strain will often heal spontaneously and treatment is not alwavs
necessury. (o the other hand, infections with 7. Brazilicnsls panamensis and
brazifiensis brasiliensis are more unpredictable. Thev usually do not heal withaut
treatment and occasionally. there mav be compications such as mucasal lesions

(rasal, u::-m't:uha:'_x'nx, :.ur}.':lx,'l antel svstenmie fvelvement. where treatment is ulx'-.'a]:.-_«,-
NCCEssa.,

Local treatment, with antimonial infillrations in the affected area, has been
used. but this does not prevent early vmphatic disemination and possible hema-
togenous dissermination. For these reasons we prefer to treat all our patients by the
svstemic route,

ANTIMONIAL DRUCS

The pentavalent anlimonials, sodium stibogluconate and meglumine anti-
mariate. are the drugs of choice for treatment of cutancous leishmaniasis. They are
chemicully simnilar and as far as is known ha ve similar toxicity. Their mode of ac-
tion against Leishmania has not heen fully established. The polvmeric character of
the pentavalent antimonial drugs may provide enhanced penetration into the
parasite lysosome and may also stimulate the reticuloendothelial svstem, but this
has not been proven, There are experimental studies with infected human macro.
phages and mouse peritoneal macrophages which show that antimonial com.
pounds have a direcl effect against the amastigotes (3.4).

There is little information on the comparative clinical efficacy of sodium sti.
bogluconate and meglumine antimoniate in the treatment of American eutaneous
leishmaniases, At present, we are doing a comparative trial of these two drugs at
Corgas Memorial Laboratery in Panama to obtain this information, Common side
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etfects reported include anorexia, vomiting, nausea, malaise, mvalgia, headache
and letharuv. Electrocardiographic changes are dose-dependant, the most com-
mon being T wave inversion and a prolonged QT interval. A rarely reported side
effect is renal damage.

Meglumine antimonjate solution (Glucantime) contains about 85 mg/ml of
Sk, whereas sodium stibogluconate solution (Pentostam) contains about 100 mg/ml
of Sh. Treatment regimes with these two drugs in patients with tropical uleer is 20
myg of antimony per kg of body weight dailv, intravenously or intramuscularly.
However, the maximum daily dose is 830 mg for both, which is 10 ml of meglumine
antimoniate and 8.3 ml of sodivm stibozlueonate. The rediscovery of the very short
hall-life and rapid renal exeretion of pentavalent antimonials (3) suggests the possi-
hility of abtaining betler results by administering the antimonial in divided doses
every & ta 12 hours. The drugs should be given for a minimum of 20 davs. The exact
duration will vary from country to country in relation to the specific strain of para-
site present. Patients who relapse after the initial recommended course should be
retreated with the same drug at the same dose. Some patients may require a third
eourse in order to ohtain healing,

In vitro sensitivity studies of elinical isolates of Leishmania to pentavalent
antimony suggest that in only a few cases is inherent drog resistance of the parasite
responsible for treatment failures {6}, Our clinieal studies also show that the major-
ity of the patients who do not respond to one eourse of antimonial will improve
after a second or third course,

Pentavalent antimony compdunds ar2 still the drugs of choice for nasal-oral-
pharvngal lesions (espundia). The daily recommended dose is 40 mg of antimony
per ke of bady weight, with a maximal daily dose of 20 ml of meglumine antimo-
niate and 17 ml of sodium stihogluconate for a periad of 20 davs. Cure rates have
been unsatisfactory and in some regions of South America recurrence has been re
ported te be as high as 30% within one vear of treatment (7). The drug of second
choiee in these patients who do not respond to multiple courses of pentavalent anti-
mony is amphotericin B, Manv paticnts are hapersensitive to Lefshrania antigen
and desensitization before specific treatment could be helpful,

Disseminated anergic cutaneous leishmaniasis is very difficult to treat because
of the severe cellular immune defect of the patient, Pentavalent antimony and am-
phatericin B have been used with poor results. Dialvzable lenkocvte extract, ob-
tained from healthy donors with previous acute cutaneous leishmaniasis, given in
hiut doses. at constant intervals and at the earliest ime possible could be helpful in
some of these pattents (81, Total immersion in hot water twice dailv may be helpful

NSO Cases

OTHER ANTILEISHMANIAL DRUGS

Amphotericin B

This is the secand line treatuent for patients relractory to antimonial drogs.
Arphotericin B binds to steroles in the plasma cell membranes ol eukarvotio cells
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and Lhis interacts with both the amastigotes and the host cell. The drug is adminis-
tered by show intravenous drip in a 3% dextrose solution. A total dase of 1 Sto2m
for cutancous lesions is recommended and 2.5 1o 3 ¢ for the mucesal discase. Since
this drug is inconveniont to administer and huas a mumber of toxic side effecls, jts nse
i ; = J = g L . | s o ] P
should be limited to those eases with ulcerative lesions localized near vital arcas of
the face, extensive and multiple skin lesions and Uhe mucocutaneous cases that have
lailed to respond o antimony,

Cveloguanil Pamoate

s the trestment of cutaneous leishmaniasis. eveloguanil pameate (Camolar)
is administered by the intramuscular route in an aily medivm of 40% benzv] hen-
zoate and 607 castor oil as a repository drug containing 140 mg of base per ml,
The advantage of eveloguanil pamoate is that it can be given in a single dose of 330
mg (2.3 ml) to adult patients, and a second dose can be given after six to eight
weeks, if required. Thus, it is well suited in situations where patients travel long
dislances for treatment and treatment cannot be controlled adequately. The com-
plete absenece of adverse side effects is another advantage of this drug (9}, Healing
of lesions produced by L. Braziliensis has heen reported to take one to three months
or more. and viable parasites have been demonstrated in lesions up to 13 weeks
after treatment (9.10), Camolar is ndw recommended only for use in .. mexicona
infections because of the high eure rate and shorter healing period (11) than that
observed in cases of L. braziliensis (12). |

Pyrimethamine (Daraprim)

This drug is a structural analogue of p-amino benzoie and folinic acids with
antileishmanial activitv. In Panama, C. M. Johnson (personal communication)
giving pyrimethamine 23 to 50 mg daily for three to live weeks has obtained heal-
ing in 65 0f 72 (90% ) patients with cutaneous leishmaniasis. Beeanse of bone mar-
row toxicity, the use of this drug has been discontinued for the treatment of leish-
maniasis: however, it should be kept in mind as an alternative which eould be wsed
in cases of therapeulic failures with pentavalent antimony.

EAPERIMENTAL ANTILEISHMANIAL DRUGS

Nifurtimox (Lampit)

An oral nitrofuran compound with some effect on cutaneaus lesions, this drug
is ineffective in mucosal disease (13). In Brazil it has been used at dosage levels of §
to 10 mgikg body weight daily for 120 days and 20 mg/kg body weight for ten davs
(13}, Neither schedule appears appropriate for treatment of patients under field
conditions sinee treatment is prolonged and because it is asociated with severe side
effects which precludes its use in outpatients. The adverse effects include anorexia.
weight loss, mausea, vomiting, abdominal pain and mental changes.
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Benznidazole

An oral sitroimidazole derivative which has been emploved in the treatment
of mucecutancens leishmaniasis by Texeira (14) with promising results. Fava, ina
small serics given 3 to 5 mg'kg body weight during 45 davs, observed that paticnts
with cutaneous lesions responded hetter than those with muensal lesions (15).
However. the recurrence rate, after 30 davs of follow-up. was high in both aroups
af patients,

Ketoconarole

Ly vitro studies by Berman (16] showed thal hvdrelveed ketoconazale was ef-
fective against Leishmanie in human mononuelear cell cultures by achievahle con-
centration in vive. Clinical experience by Urcuvo {17} in Nicaragua and Saenz
junpublished observations) in Panama, giving ketoconazale 400 mg dajlv for 3
months. revealed antileishmanial activity in eutanecus and mucocutaneous diseasc
ul the time required to obtain healing of the lesions was between two and three
maonths. This slow response to treatment increases the cost. makes it impractical in
the field. and increases the risk af texicity.

Allopurine]

A-Hydrosvprrazelo- (3. 4-d)-pyrimidine), o structural analog of hypoxan-
thine. was reported by Plaller "and Matr (18} to have antileishmanial activity at
concentrations that can be obtained in humans, Marr and his associates have since

shown that sllopurinoel is effective in vitro against L. brazifiensis. L. mexicana,

i

L. donovani. and T, ernzi 1191 I was determined by in vitro stuclies that the key
step is the metabolic conversion by the parasite of allopurine] to allopurine] riba-
sicke and to allupurinol ribenuclenside 37 monophosphate (HPPR-MDP) followed by

the wnigque amination of d-aminopyvrazolo-(3bdlperinidine 3 -ribonucleatide
(APPR-MPY which s converted to a triphosphate and is incorporsted into RNA of
the parasite (20,21,

In humans allupurinol is converted lareely to axipurinol. a less elfective anti-
leishimanial agent, and approximately 10% s converted to allopurinal rihoside.
This ribonucleoside is mere active than allopurinel against 1. braziliensis and
L. donorani. 1t has the advantage of being minimally metabolized in humans, be-
cause it is not oxidized by xanthine oxidase but by aldehvde oxidase. which in
humans s present ondy in low levels, For this ceason allopurinel riboside seems
promising as an oral therapy Tor the treatment of Teishmaniasis (231

Peters et al. 122) demonstrated the effectiveness ol allopuring! in the treatment
of the visceral discase caused by £ tropica migjor in mice. Inoa limited clinical
study of patients who had pertostame-resistant visceral leishmaniasis. Nager (23]
found allopurine] effective in the treatment of this disease. More recentlyv JTha (24)
iving sllopurinol 300 to 1,200 mg per duy for ot least 14 dave produeed cures on

elinteal wrovnds in L1 oof 17 hospitalized patients with Gala wear. Wallon
b

reported pronounced antleishmanial activity of allopurine against experimentally
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induced cutaneous lesions of L. brosilionsis panoniensis in Aotus dtricirgafus mon-
kevs, Clinical trials with allopurinagl riloside in humans with cutancous leishman-
jasis have been programed to bevin as soon as the Phase 1 safety and tolerance
stucdies are completed,

Antituberculous drugs

There are some reports on the «ffectiveness of rifampin (261 and isoniazid (271
therapy in cutancous leishmaniasis, including the disseminated anergic form, Also.
a svnergistic effect was -:Jb.\'?rv-:d when these two drogs were admintstered in com-
bination (27}, Further clinical trials of this combination are necessarv. as well as
experimental studies on other antimyveobacterial agents. alone and in various
combinations.

Therapy with liposome-entrapped pentavalent antimony

A new development in experimental chematherapy is the selective targeting of
antileishmanial drugs by incorporation into liposomes. These are synthetic plm.m
r:-holil}*ci hlla\;r:r ‘r'-!“{'il:]f.‘..*{ {25 nm in diameter), which are taken up by the retiouloon-
dothelial cell. Alvin et al. (28) reported that p-:nl-.—n‘-ﬂ{"jt antimony encapsulated
within ]JlJm,c:-mc:s was T00.times more active than thE' free (unencapsulated) drue,
Althouwgh the system is primarily designed for the visderal form. ex; aerimental stud-
jes indicate that i.v. administration was also effecéive for cutaneous leishmaniasis
20%. Liposomes, as vehicles for drugs, may not be totally innocuous, since experi-
mental administration of empty liposomes can exacerbate a leishmanial infection,
aggravating the concomitant underlving pathologic condition of the reticuloendo-
thelial svstem {25).

L.ocal application of heat

The local application of heat was reported first by Ribeiro and Brenner (30),
tried experimentally by Pereira et al. (31) and reviewed by Zeledon {32, Berman
{33) recently observed the marked eHect of temperature on mulliplication of amas-
tigotes of L. ¢ropica within human macrophages with their almost complete elimi-
nation at 397

Meva ﬁi; has used pads through which warm water circulates to produce
temperatures of 39.5 to 41°C at the skin surlace lor periods of 2 to 3 h at a time.
Alter a total of 25 to 36 h of local heat treatment, disappearance of viable organ
isms and subsequent clearing of lesions have been documented in several cases.
This method of treatment mav be applicable to those leishmanial species that are
sepsitive to elevated temperstures and grow oply in the sking In addition, there is
clinical evidence that immunity is not expressed adequately in the coocler parts of
the skin, as the lobe of the ears and the tip of the nose, whereas in the sgme patient
lesions heal on the trunk,
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SUMMARY

Ower the past 70 vears antimonial drugs remain the preferred method of treat-
ment for leishmaniasis despite limitations, such as the need for their parenteral ad-
ministration, the necesity of prolonged therapy. of toxicity, and the fact that a sig-
nificant number of ;‘.I':ltil."!rll.'.i have a poor therapeutic response or recurrence, neces-
sitating two and sometimes even three therapeutic courses. The development of a
relatively fast-acting, effective oral drug with minimal toxicity s the vision of
every clinician involved in the treatment of leishmaniasis.

We should also bear in mind that in leishmaniasis an adequate immunological
response is essential and that the development of a method for immuno-stimulation
would be a valuable complement to attain a therapeulic response in those cases
where a depression of the cellular immunity exists

A better identification of the different New World subspecies of Leishmrania
through the use of monoelonal antibodies and improved sensitivity of in vitro stud-
ies, is fundamental to a better definition of the patterns of susceptibility in the dif-
lerent geagraphical areas, and a better choice of the ideal drug for the patient,

Lastly, once treatment is completed, a serclogical follow-up of the patient is
advisable to ensure that a parasitological cure has been effected and that there will
be no relapse or late mucosal complications. However, we also need longitudinal
studies which will define better the real value of serological tests in evaluating the

eflectivencss of the tregtment.
» "
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