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Successful Use of a Defined Antigen/GM-CSF Adjuvant Vaccine to Treat
Mucosal Leshmaniasis Refractory to Antimony: A Case Report

RobertoBadaro, | zaL obo, MariaNakatani, Alvar oM uifios,
EduardoM. Netto, RheaN. Coler and Steven G. Reed

Federal University of Bahia, Salvador, BA , Brazl;
Corixa Corporation Seattle, Washington, USA

Immunother apy hasbeen proposed asamethod totreat mucosal leéishmaniasisfor many years,
but the appr oach hasbeen hamper ed by poor definition and variability of antigensused, and
results have been inconclusive. We report here a case of antimonial-refractory mucosal
leishmaniasisin a45year old malewhowastreated with threesingleinjections(oneper month)
with a cocktail of four Leishmania recombinant antigens selected after documented hypo-
responsivenessof the patient totheseantigens, plus50ng of GM -CSF asvaccineadjuvant. Three
months after treatment, all lesionshad resolved completely and the patient remainswithout
relapseafter twoyear s Sdeeffectsof thetreatment included only moder ateerythemaand induration
at theinjection site after the second and third injections. We concludethat carefully selected
micr obial antigensand cytokineadjuvant can be successful asimmunother apy for patientswith

antimonial-refractory mucosal leishmaniasis.

Key Words: L eishmaniass,immuncther apy, mucosal leishmaniasis.

Mucosal leishmaniasis(ML) isasaveredisfiguring
diseasethat usudly evolveschronicaly andisextremey
difficulttotrest [1]. ML or mucocutaneousleshmaniass
(MCL) presentsavery different clinical, pathological
and thergpeutic problem than does cutaneousle shmanid
infection. Onceleishmania granulomasarepresentin
themucosa, pentavalent antimonialsoftenfail to cure
the disease [2, 3]. Severa attempts to treat MCL
patients heavily exposed to antimonial therapy have
been reported [4]. However, none of the alternatives
have shown sufficient efficacy to recommend themas
the solution for trestment of refractory MCL cases [5).
In contrast, reports of the efficacy of immunotherapy
with crude Leishmania antigen preparations, in
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combinationwith BCG (BacillusCamet-Guerin), have
indicated that there could bedramétic hedling responses
of thelesionsin patientswith CL and MCL by use of
antigenvaccines[6-9]. Suchvaccinesareacceptedin
South America as alternative, non-standard, and
perhaps promising, but seldom used, approachesto
thetreatment of leishmaniasis[5].

Here, wepresent acasereport of apatient inwhom
immunotherapy with specific recombinant [eishmania
antigens, in combination with a potent cytokine as
vaccine adjuvant, wasused successfully totreet active
mucocutaneous|eishmaniass

Casereport

The patient was a 45-year-old male agricultural
engineer with ahistory of ulceration of theright foot
and saveremucocutaneousleishmaniass(ML) thet was
first noted six yearsprior to evaluation for treatment
withimmunothergpy. Four monthsafter thegppearance
of an ulcer on his foot, a diagnosis of cutaneous
leishmaniasis (CL) wasmadeat the health postinhis
hometown in Bahia, Brazil, by identification of
Leishmania organismsinabiopsy of thelesion, anda
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positive Montenegro skin test. At that time, hewas
treated with pentavalent antimony (Sb’) 850 mg daily
for 20 days. After two consecutive coursesof 20 days
of antimony therapy, the ul cer was compl etely hedled.
Threemonthslater, the patient noted asmall lesionin
the nasal septum, with swelling of thenostril. Hewas
retrested with antimony using thesamedose schedule.
After 40 consecutiveinjectionsof Sb', thelesionsin
hisnoseweredtill active. Thelocal physicianreferred
him to the Infectious Diseases Unit at the University
Hospital Professor Edgard Santos, Salvador, Bahia,
Brazil. Thediagnosisof active M CL was confirmed.
Hewastreated in hospital with the alternative drug of
choice, Amphotericin B. After atotal doseof 500 mg,
he devel oped savere Amphotericin B adversereaction
(- BUN and crestinine, fever and arrhythmia). Three
weseksafter thediscontinuation of Amphotericin B, all
adversereactionsdisappeared. However, themucosal
lesions, despite someimprovement, weretill active.
The patient refused further treatment with
Amphotericin. A third round of drug therapy wastried
with acombination of SbY and Aminosidine. After 20
daysof trestment, adight improvement wasnoted. The
patient devel oped severe arthralgia. Another course
of therapy was scheduled for three weeks later,
however, he did not return to the hospital for four
months, at which time he had compl ete rel apse of the
MCL characterized by total destruction of the nasal
septum, and rednessand swelling of thelips. At that
time, his physicians proposed treatment with a
combination of immunotherapy using apreparation of
heat killed Leishvacin® (Leishmania mexicana
amazonensis) (prepared by Biobras/Brazil) with
pentava ent antimony following thesuccessful anecdotd
trial reported by Mayrink, etal. [7].

After the tenth dose of the Leishvacin® in
combination with SbY, no response was noted. The
patient was very frustrated and asked for another
aternative treatment. A combination therapy of
Pentamidine4 mg/K g/daily, three doses per week, plus
standard daily doses of SbYwereinitiated. After 12
injectionsof Pentamidine, adramatic responsewas
noted with healing of most thelesonsinthenose. This
successful therapeutic combination could not be

continued, however, because the patient developed a
severe adversereaction to Pentamidine. He devel oped
insulin dependent diabetes.

Six months|ater, themucosal lesionscompletely
relapsed again. Hereturned to the hospital and was
retreated with afourth alternative drug combination
using Alopurinol 300mgdaily plusAntimony (850 mg/
day). After three coursesof 20 daysof thiscombination
therapy, adlight improvement wasnoted. Again, the
patient devel oped severearthral giaand hisnose started
to bleed morefrequently. He decided to abandon the
treatment and return home. Four months later, he
returned to the hospital with acompleterelapse of the
mucosal diseasewith facial disfigurement and total
destruction of the nasal septum. Figures 1A and 1B
show hisface beforeimmunotherapy. By thistime, he
was suffering from depression, nearly to the point of
suicide, and begged usto find asolutionfor hisdisease.

Becausetherewasno other chemotherapy to offer
him, hewasinformed of promising laboratory results
following the use of severa new recombinant proteins
(isolated by CorixaCorporation, Seettle, Washington)
that had been shown in animal experiments to be
extremely potent Th1 typecytokineresponseinducers.
Thepatient volunteered for thisexperimenta trestment
making thefollowing statement: “...it ismuch better
to try anything, even if it can kill me, than live with
my facelikeitis.” Weevaluated hisin vitro T-cell
proliferativeresponsestovariousavailableantigens in
order to prepare a vaccine cocktail for the
immunotherapy. (See Methods Section)

The patient wasinjected subcutaneously with the
prepared recombinant vaccine. Duringthenext 12 hours,
hewaskept inthehospita for observation of any adverse
reaction. Thirty daysfollowing thefirst injection, he
returned to the hospital very happy because the
inflammationin hisnose started to ameliorateand he
had no more episodes of bleeding from the nose. A
second dose of the vaccine wasinjected (one month
after thefirst) inthesameway asthefirgtinjection. Thirty
days after the second dose, his face was almost
completdy healed and thegranulomatouslesionsinthe
nosewereamost gone. Hereported that 24 hours after
the second dose he experienced aflu-likesyndromeand
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henoted askin reaction smilar tothe Leishmaninskin
test at theinjection site. Becausethelesionswere not
completely healed it wasdecided to give one additiona
dose. Forty-eight hoursafter thethirdinjection, hecame
for afollow up eva uation and reported that he had fever
(38°C), and hisarm presented a strong skin reaction
withanindurationof 100mmdiameter asshowninFgure
2. Theadversereaction wastrested with acetaminophen
andatopicd corticogteroid, with completeremission of
thesgnsand symptoms.

Thirty-fivedayslater, he came back for follow up
andwasdtill completdy asymptomatic, withnoswelling
or ateration of his face (Figures 1C and 1D).
Rhinoscopy reveal ed acompl ete cicatrisation of the
mucosal lesions. Figure 3 showsthe rhinoscopy prior
tothefirst vaccinedose (3A) and at follow up after the
third dose (3B). Sixty daysafter thelast dose, hewas
dill assymptomatic. The T-cd| proliferativeresponsewas
reassessed. Figure 4 shows the cell proliferative
responsesto the recombinant antigen components of
thevaccinecocktail. At 12 month follow up, the patient
complained about having to sneeze and a sensation of
obgtruction at the posterior nodtril. Rhinoscopy reved ed
scar formationwithout Sgnsof granulomatousreections.
Mucusand secretionswerecontrolled by useof alocaly
administered vasoconstrictor and topical moisture
cream. At the 18 and 24 month follow up visits, the
patient remained without reactivation of mucosal
disease. Atthe present time, fiveyearslater, heisstill
asymptométic.

Materialsand M ethods

Antigen and adjuvant preparation, immunization
schedule and immune response evaluation
Antigensdection

Fromalibrary of recombinant Leishmaniaantigens
available at CORIXA Corporation, Seattle,
Washington, four recombinant antigenswere salected
from 15 potentid antigensthat had induced specific T-
cdll responsesinvitro by cellsfromleishmaniainfected
mice. Eight of theseantigenswereplacedinvitrowith
peripheral blood mononuclear cells(PBMC) fromthe
patient and a T-cell lymphoproliferative assay

performed. For analysisof theT-cell reactivity, bulk
PBMC (2 x 20° cells/well) wereincubated for each
individua antigen and contrals. Proliferativeresponses
weremeasured by [*H] thymidineincorporation during
18 hour pulses on day 5 of the assay. Controls for
proliferative responseincluded phytohemagglutinin
(PHA) and solubleleishmaniaantigen extract (SLA).
Figure 5 showsthe blastogeni c responses (stimulation
index) of eachindividual antigen. Asexpected, many
of theantigenselicited strong proliferative responses.
In contrast, the patient’s mononuclear cellsdid not
recognizefour antigensthat had shown acytokineprafile
indicative of excellent Th-1 type cytokine responses
whentested invitrointhe Murinemodel. Thesefour
antigensincluded TSA antigen, so named because of
itshomol ogy with aeukaryotic thiol-specific antioxidant
protein with a molecular mass of 22.1 kDa. This
recombinant antigen had beenidentified usng serafrom
micevaccinated with Leishmaniamajor promastigote
culturefiltrate protein plus Corynebacteriumparvum
to screen aL. major amastigote cDNA expression
library. Immunization of BAL B/c micewith recombinant
TSA protein resulted in the development of strong
cellular immune responses and conferred protective
immunity against infection with L. major when the
protein was combined with IL-12. In addition,
recombinant TSA proteinlicited invitro proliferative
responsesfrom peripheral blood mononuclear cellsof
human leishmaniasis patients and significant TSA
protein-specific antibody titerswere detected in sera
of both CL and VL patients [10]. A LmST11
recombinant protein isaL. major stress inducible
protein that contains six copies of atetracopeptides
consensus motif with amolecular size of 62.1 kDa.
This protein was cloned by screening a L. major
amastigote cDNA expression library with serafrom
L.major infected BALB/cmice. LmSTI1wasshown
todicit strong proliferative responsesfromdraining
lymph node cellsof L. major-infected BALB/c mice
at both early (10 days) and late (28 days) stages of
infectionandtoinduceproductionof highlevelsof 1FN-
gandlow levelsof IL-4. Thus, LmSTI1isapowerful
Leishmania antigen capable of eliciting strong T-cell
responses, withaTh-1 bias. In addition, analyses of
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Figurel. A/B: Thesefigures show the swelling and compl eteinflamation of the patient’sface dueto active
leishmaniass. C/D: Thesefiguresshow thedramaticimprovement of theinflamationinthe patient’sfacefollowed
thethird dose of immunotherapy
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Figure2. The skin adversereaction at the site of vaccineinjection. Thearrow showsthelimitsof indusation
(100mm)
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Figur e 3. Thisfigure showsthe aspect of mucosal lesionsin rhinoscopy evaluation pre-therapy (3A), which
revealsseveral mucosal areaswith edemaand bleeding

Figure4. Proliferativeresponse of PBM C from mucosal |eishmaniasi s patientsto recombinant antigens
componentsof thevaccines

Figure5. Proliferativeresponse of PBM C from mucosal |eishmaniasi spatientsto recombinant antigens
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seraand PBM C from human patientswith cutaneous,
viscerd, and post-kalaazar viscera leshmaniasishave
indicated that amajority of individualsfromall three
clinical groups mounted strong humoral and T-cell
responses against LmSTI1 [11]. A protein termed
rLbhsp83isan 83-heat shock proteinof L. braslienss
genes that contains a potent T-cell epitope(s). This
protein induces proliferative responses of human
periphera blood mononuclear cellsand amixed Thl-
Th2 pattern of cytokine production, depending onthe
portion of therL bhsp83 used to stimulate PBMC. The
rLbhgp83aportion of themoleculestimulatesinterleukin-
2 (IL-2), Interferon g (IFNg) and TNFa. The
rLbhsp83b portion stimulates IL-4 and IL-10. Its
molecular weight is 43kDa [12]. The LelF antigen
expressed fromal. brasilienssgeneishomologousto
aeukaryotic ribosomal protein, elF4a. It stimulates
peripheral blood mononuclear cellsfrom leishmania
infected patientsto proliferateand it producesaThl
type of cytokine profilewhich down regulates|L-10
mMRNA frombothresting and activated cdlls. LelF has
also been observed to have exceptional adjuvant
propertieswithavariety of antigens Itisanatura inducer
of interleukin-12 (IL-12) innormal human PBMC. Its
predicted molecular massis45kDa[13].
Oninvitrotesting, it was noted that this patient’s
T-cells did not recognize the four antigens TSA,
LmSTI1, rLbhgp83 and L el F. Becausethese antigens
had previously shown strong T-cell responsesinvitro
when placed with cdlsfrom Leishmaniainfected mice
and from other leishmaniasis patients, it was
hypothes zed that they might beimportant key proteins
not recognized by theimmune system of thispatient.
Becauseall of these antigenshad negligiblelevelsof
endotoxin, as measured in the Limulus amebocytes
assay, we prepared individual batchesof Leishmanin
skintest antigenwith each of thefour antigensaccording
to our previoudly tested L eishmanin skin test antigen
preparation procedures| 14]. The concentration of the
antigens was 50ng per ml for the antigens TSA,
LmST11 and rLbhsp83, and 100ng per ml for LelF.
Thetolerability of theseantigenswaseva uated by
recording alergicand DTH responsestoeachindividud
recombinant antigen by injectionof 0.1 ml of eechantigen

intradermally at concentrationsdiluted 10x, 5x and 1x
into5 hedlthy volunteersafter obtaininginformed consant.
No adversereactionwasrecorded. DTH responseswere
recorded immediately, and at 24 and 48 hours after
injection, but no reaction developed in the healthy
subjects. Thesame safety evaluation of eachindividua
antigenwas performed using onepatient withasingle
cutaneous|esion of leishmaniasisand the patient with
refractory mucosal |eishmaniasisfollowing the same
protocol. Neither patient exhibited askin or systemic
reactiontothehighest dosetested. Therefore, thecocktall
vaccanewiththemixtureof thesefour antigenswastested.

Tolerability was assessed in the same healthy
volunteers using the same dose escal ating protocol
except that theinjection routewas subcutaneousinstead
of intradermal. 5ng of eachindividual antigen (TSA,
LmST11, rLbhsp83) and 10nyg of L EIF werethedoses
selected to prepare the vaccine to be used for the
immunotherapy for thismucosal |eishmanias spatient.
No reaction to the cocktail was observed except in
one healthy subject who had erythemaand induration
at the injection site considered to be a secondary
infection, but possibly duetoanintense DTH response.
Based on the good tolerability profilein disease-free
individuasand the hypo responsvenessto theantigens
inthemucosal |eishmaniasispatient, thiscocktail was
selected toimmunize our study patient.

Thefind formulation of thevaccine contained 5nyg
of theantigensTSA, LmST 11, rLbhsp83 and 10ng of
LEIF. All individual antigenswerestored at -80°C in
sterileviasintheamount of 50ng, until use. Thevids
were thawed and used only once at each time of
immunization. 50mg of GM-CSF (L eukine®) was
added asadjuvant.

Adjuvant selection

Therecombinant granul ocyte-macrophage colony-
stimulating factor (GM-CSF) has been documented
to have apotent cytokine adjuvant effect based onits
activity of inducing activation and migration of dendritic
cells[15]. It hasbeen shownto beeffectivein doses
of 25ng to 50ny as an adjuvant [16, 17], and it has
been shownto bewell tolerated when used in patients
withviscerd leishmaniasis[189].
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| mmuni zation schedule

A few minutesprior toinjecting thevaccinecocktall,
individud batches of the antigen werethawed and the
appropriateamount wasmixedina2ml serilevia under
laminar flow hood serileenvironmental conditions. The
prepared vaccine cocktail was administered by
subcutaneousinjection in avolume of 0.5 ml inthe
anterior faceof theforearm. Threedosesof thevaccine
were given a month apart. All applications of the
vaccine were done in the hospital and the patient
remained under observation for two hoursand returned
24 and 48 hourslater for the monitoring of adverse
reactions.

Follow-up skin testing for specific antigen
recognition

In addition to the clinical evaluation of response
reported inthe casereport, skin DTH teststo thefour
antigensweredoneat 30 days after treatment. Each
skin test showed induration asfollows: TSA 20mm,
LmSTI117mm, Lbhsp83 35mm, and LEIF 10mm.
Thus, delayed-typehypersengtivity recognitiontoeach
of theseantigenswas documented.

Discussion

This case demonstrates that severe mucosal
leishmaniasisrefractory to antimonia therapy can be
successfully treated with a cocktail of selected
recombinant |eishmaniaantigensand acytokine (GM-
CSF) adjuvant, yielding awell-tolerated vaccine.

The first line approach for the treatment of
leishmaniasisisadminigtration of pentavaent antimony
compounds(4). Often, seriousadversereactionsoccur
such as cardiac arrhythmias, severe arthritis, liver
dysfunction, lethargy and, eventualy, sudden deeth (5).
Higtorically, thousandsof |eishmanias spatientstreated
withantimoniasaresuccessfully cured, but dwayswith
the danger of well-documented side effects of heavy
metal poisoning [19]. In addition, emergence of
leishmanial resistant organisms to the pentavalent
antimony iswell documented and, in someendemic
areasof theworld, treetment failurehasreached aleve
of 60% to 80% [20]. Unfortunately, second line

alternative drugs are more toxic than antimonial
compounds|[3]. Amphotericin B and Pentamidinehave
shown reasonably good efficacy resultsin aseriesof
cases reported, but both have been associated with
severe, lifethreatening organ dysfunction and degth [4,
5]. During the last decade, new formulations of
Amphotericin B inaliposomeor other lipid-complex
drugddivery sysemhavesgnificantly decreasad thesde
effectsof Amphotericin based therapy [21]. However,
thepriceof theliposome-Amphotericin B preparations
isprohibitivefor most of the millions of peoplewith
leshmeniadsinthetropics[22]. Inaddition, many reports
of draméticresstant or refractory casesof leishmanias's,
suchastheonereported here, leave uswith an unsolved
challenge [23, 24].

Leishmaniasis is a well-known model of cell-
mediated, protective immune responses to specific
Leishmaniaantigens[25]. Each clinical manifestation
of Leishmaniainfection hasadifferentimmunol ogical
picture. Patientswith cutaneousleishmaniasishave
strong delayed hypersengtivity andinvitroproliferative
responses that occur during both active and cured
disease [26]. Diffuse cutaneous leishmaniasis is
characterized by uncontrolled cutaneouslesionsinthe
absence of delayed hypersensitivity or T-cell
proliferation responsestotheparasite[ 27, 28]. Mucosd
leshmaniasisischaracterized by hyperactiveintradermd
skintestsand lymphocyte proliferativeresponses[29]
that may explain the destructive attack on host tissue
and the paucity of parasitesin mucosal lesions[27].
Patients with acute visceral leishmaniasis lack
Leishmania-specific delayed hypersenstivity (DTH)
responseswhen specific antibody titersare high, and
their lymphocytesfail to proliferate to the parasite
antigensinvitro[29]. However, these patientsbecome
respons ve after resolution of their symptoms[30]. In
recent years, significant progress has been madein
understanding the host control mechanismsresponsible
for thisvaried immunol ogical picturein experimental
modelsand in humans. Mgor advances contributing
to our understanding of leishmaniadisease include
delineation of Th1/Th2 responses [31, 32]; the
definition of sub-clinical and asymptomaticinfections
[33]; theintroduction of immunotherapy [6, 7, 34, 35];
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and theidentification and eva uation of severd important
leshmaniagenesandther related antigen genes|[ 36, 37].
Immune-modul ation as atherapeutic approach to the
treatment of leishmaniasisisasold asthediscovery of
the Leishmania organism. Row, et al., recorded the
useof immunotherapy in 1912, when no other therapy
wasavailable[38]. Useof solubleLeishmaniaantigen
extracted fromwhole promastigote parasites, or asoup
of severa different promastigote parasite strains, as
Leishmania vaccine antigen for immunization or
immunotherapy, has been recorded many timessince
1943[39]. Inarandomizedtrid, acombinationvaccine
conggting of liveBCG together with killed Leishmania
promastigote was compared with standard antimonial
treatment in 94 patients with localized cutaneous
leishmaniass. Vaccination during aperiod of 32 weeks
gaveacurerate (94%) similar to three 20-day courses
of meglumineantimoniate[9]. In another opentria in
Brazil, immunotherapy withamixtureof five stocksof
Leishmania (L. mexicana; L. amazonensis; L.
(Miannia) guanensis; and two Leishmania complexe
g drains) wasusedto prepareahest-inactivated antigen
with a240ng/ml of protein content plusBCG totreat
patientswith multiple cutaneous and mucocutaneous
leishmaniagis[7]. Seven of eight patientswith multiples
cutaneous|esionswereclinically cured and six of eight
with mucocutaneous|eishmaniasiswere successfully
treated with thisimmunotherapeutic pproach. Most of
the patientsrequiredfivetosx coursesof 10 consecutive
daysof injectionsof thevaccine preparation. Overall,
thelength of immunotherapy wassix to eight months.
The patient reported herereceived thissamevaccine
preparation during hissix yearsof illness, but withno
amdlioration of hislesions. Thereisaquestionwhether
he had insufficient exposureto the particular antigens
that might promote the healing effect, or whether the
mixtureof somany different antigenscould haveblocked
the T-cdl epitopesthat might havetriggered an effective
Th-1typeof response. Inleishmania murinemodds, it
has been well demonstrated that the type of antigen
presented drivesthe Th 1 or 2 type of response [40].
Another considerationin the successful outcome of
this patient is whether the selection of the cytokine
adjuvant, GM-CSF, played aspecid role. Thiscytokine

isknowntoyieldadominant Thl typeresponse, soone
could consder that itsusefavored thisimmuneresponse
directionunrdated tothetypeof e shmanid antigen used.
Onemust aso consider thewound healing effectsthat
might be promoted by the GM-CSF on the mucosal
lesonsthemsalves, dthough thiswould bevery unlikely
inview of thelow dose (50ng) of the cytokinegiven at
agtedigant fromtheinflammeatory leson. Itisof interest,
however, that GM-CSF used in higher dosesinjected
a the site of the lesion and in combination with
pentaval ent antimony, shortensthehedingtime[41].

Ancther important question iswhat immunological
mechanism allowed this cocktail vaccineto rapidly
promotethe healing process of themucosal lesions.

Thland Th2-cel subsatsaredifferentialy activated
by macrophagesand B cellsinmurineleishaniasis[42].
LelF, one of the antigen components of the cocktail
vaccine, has the ability to influence the Th1/Th2
cytokineresponse. In naive BALB/c miceimmunized
with LelF, the T-cell clone derived preferentially
secretes|FN-g It also generates specific Thl T-cell
clonesin theabsence of adjuvant in SCID mice[13].

TSA isalso apotent inducer of Thl typecytokine
responses. PBMC from our patients prior to the
immunotherapy did not recognizethisantigen, but there
wasastrong proliferative response after the second
andthird dose of thevaccine. Absenceof proliferative
cell responsesin naive patientswith active mucosal
leishmaniasiswasa so demonstrated in two patientsin
theoriginal report of thediscovery of TSA [10].

However, LmSTI1, in spiteof itsThl preferential
T-cdll cloneinduction, hasnoinherent ability todrive
Thcdl differentiation. Immunization of BALB/cmice
withLmST 11 resultsingenerating T-cell clonesThi,
Th2, and ThO type cytokine profiles. Itispossiblethat
the role of this antigen is to potentiate the already
expanded clone[11].

Another question to beanswered iswhat therole
of Th2 cytokine responses is in the modulation of
inflammation seeninthemucosd lesions.

IL-4and IL-10mRNA wasfound abundantinloca
T-cdll tissuefromthemucosal lesionsof patientswith
activemucosal leishmaniass[43]. Therh-hgp83 antigen
stimulatesamixed Th1-Th2 pattern, and may act asa
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key modulator in this unknown mechanism that
promotes the control of this chronic inflammatory
processinthe MCL patients[12].

The complex balance of microbial replicationand,
perhaps, misdirectedimmunological responseineach
patient with recurrent, activemucosal leshmanias's may
show that correction of theimmuneresponsecan only
be successful following, or concurrent with, proper
antimicrobia actionagaing the proliferating protozoa.
If thisweretrue, the repeated courses of therapy in
thispatient may have set thestagefor successful solution
of theimmunologica defect by immunotherapy.

Onequestionwill dwaysrecur, and thatishow far
aphysician can go in seeking alternate therapy for
patients suffering from apparently incurabl e diseases.
Thereisno doubt that medical higtory isfilledwithwell-
intended, but, in retrospect, worthless medicines,
provided by caring and innovative physiciansaswell
as some memorable successes. The ethical issues
relatedto any “experimental” approach requirethat the
physician or physiciansinvolved follow astandard set
of guidelines. Theseguidelinesinclude: 1) All aspects
of risks and benefits resulting from an innovative
approach must be carefully bal anced so that the benefits
outweigh therisksto the patient; 2) Physicians must
ensure that a patient is able to truly understand the
proposed treatment and isfully informed of what is
being planned, therisks, and the benefits, andistruly
informed and consenting; 3) Physiciansmust carefully
examine any personal bias, other than the patient’s
hedlth, that might influencethe decisonto proceed with
treatment, and ensure that they have found none; 4)
Any potential adversereactionsmust bewell studied
before exposing the patient to risk, including if
necessary, aswasdoneinthiscase, salf-administration
of thevaccineto the physiciansprior to treating the
patient. The physicians caring for apatient must be
confident that each of these criteriaare met.

Althoughinitidly anxiousbecauseof theexperimentd
nature of thetreatment, inretrospect, our joyful patient
provided sufficient comfort regarding any risksthat
might have occurred (but did not) during theresolution
of achronic, recurrent, and disfiguring disease such as
mucosd leishmaniass.
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lymphoma[15] or chronic hepatitis C [16], IL-2is
usedin patientswith AIDS[17], and numerousvaccine
adjuvants have been developed [18]. The case
recorded here of the use of immunomodulationina
patient with mucosal |eishmaniasisis an important
contribution, by applying recent knowledge of
immunol ogy to an ancient method of treatment.

Thomas C. Jones
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