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Therapy of Human African Trypanosomiasis: Current
Situation

Jorge Atouguia/*/*, José Costa

Departamento de Clinica das Doencas Tropicais *Centro de Malaria e outras Doencas Tropicais, Instituto de
Higiene e Medicina Tropical, R. da Junqueira 96, 1400-Lisboa, Portugal

This paper is a review of the current situation of the treatment of human African trypanosomiasis.
The existing approved drugs are old, toxic and/or expensive. Therapeutic failures are common. Several
factors may contribute to the problems of chemotherapy, including differences in the epidemiology of
the disease, difficulties in the diagnosis and staging of the infection, availability, distribution and phar-
macologic properties of drugs, standardization of treatment regimens, response to therapy, follow-up
period, and relapses and clinical trials. The new therapeutic approaches include the development and
approval of new drugs, the use of new therapeutic regimens, the study of drug combinations, and the
development of new formulations.
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Current therapy of human African trypanosoNieuwenhove 1992). Thus, therapy of human Af-
miasis is not satisfactory. Most of the drugs still inrican trypanosomiasis, in early-stage, relies on pen-
use have been developed in the first half of theamidine (exclusively fof. gambiens@nfections),
century (suramin, pentamidine, nitrofuranes anduramin or diminazene aceturate, and, in late-stage,
arsenicals) (Van Nieuwenhove 1992) and some @in melarsoprol, eflornithine, and, as second choice
them would not pass today’s standards for drudrugs, usually for melarsoprol relapses (arsenic-
safety (Fairlamb 1990). Even diminazene aceturatesistant trypanosomes) the nitrofuranes nitrofura-
(Berenif), developed in the mid-1950s as a cattleone and nifurtimox.
trypanocide, although successfully used in the tregta ~rors WHICH CONTRIBUTE TO THE PROBLEMS
ment of human trypanosomiasis in several COUbE CHEMOTHERAPY
tries, and included as a trypanocidal drug in World . . . .
Health Organization (WyI-FIJO) technicalg reports. The epidemiology of the diseasEhe disease

(WHO 1986), has never been registered for hds exclusively African, and only exists in rural ar-

man treatment. Drug development in recent timegx>: ncreasing the difficulty of mobile teams to

has been slow and poor. The introduction of DL[eaCh remote regions (In gambiensénfections)

a-difluoromethylornithine (DFMO, eflornithine) or the access of patien_ts to their 'OC?" health unit
for the treatment of late-stage Gambian sleepin I rhogES|egs$fiicZ%ns)l. Egdﬁm'cﬁa Véh'ghn
sickness (Van Nieuwenhove et 2885) was not € occurring no gola, zalre a udan,

the result of a specific trypanosomiasis drug reraise the need for technical skilled personnel, di-

search. Eflornithine was primarily developed as afignostic tools, drugs and other resources which are

anti-tumour proliferation (Sunkara et al. 1987),an(§c"’1[r)(;e '2 thiosen,gfrltcar}ncou?ttrr;esi.nf tio§em
modulation of cell differentiation drug (Heby et agnosis and staging ot the intectiobeme

al. 1987) but the clinical trials showed poor resultlgIealth centres dqn't ha\(e the diagnostic tools to
(Schechteret al. 1987). On the other hand make a correct diagnosis and staging of the dis-

nifurtimox, largely used in the treatmentTof/pa- ease. Current cerebro—spin_allflui.d (CSF) param-
nosoma cruzinfections, was tried in human Afri- St€S: used to make the distinction between dis-

can trypanosomiasis with some success (Janss&iise Stages. obligatory for the choice of drug, are
& De Muynck 1977, Moens et al. 1984, Vanunsatlsfactory. A person is considered to be in the

early-stage when trypanosomes cannot be detected
in the CSF, CSF leukocyte count is less tham 5
and when the CSF protein content is not higher
than 37mg/100ml (dye binding method) or 25mg/
00ml (Sicard-Cantaloube method). Those crite-

+ ; . -
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although these patients may still get cured with Clinical trials - (1) Most clinical trials are com-
early-stage drugs. passionate studies using multi-relapsed incurable
The drugs (1) Risks in the availability of drugs: patients, treated with drugs or drug combinations
DFMO is only produced through WHO requestnot included in standard protocols; (2) There is no
the production of melarsoprol has raised ecologstandardization in patient selection for clinical tri-
cal problems; pentamidine is expensive, but WHQ@lIs from one health centre to another, in the same
is supporting its acquisition and distribution; (2)or in different countries.
Difficulties in the distribution of drugs: some health  Reporting- Physicians and other technical per-
centres can make the diagnosis and the stagingsafnnel working in the field do not have time to
the disease, but don't have the drugs to treat it; (8)rite papers or to attend trypanosomiasis confer-
There is little information about pharmacokinetences. Communication is needed.
ics, r_node of actipn and toxicit_y of some of 'gheNEW THERAPEUTICAL APPROACHES
existing trypanocides; the available information
about pharmacokinetics and pharmacodinamics of New drugs approach The development of a
some of the drugs, namely melarsoprol and pentB8W drug is a very expensive process. If a pharma-
midine, suggests the use of different therapeutg€utical company develops a compound for the
regimens. treatment qf human Afncam trypanosomiasis, a
Treatment and prevention of concurrent disdlse.ase_ which only exists in Afnpaz no fmangal
eases {1) Patients with human African trypano-pmf't will happen. The only possibility of having
somiasis in the late stage of the disease are usudl§W trypanocidal drugs available in the near fu-
severely ill. Malnutrition, malaria, intestinal hel- ture is the development of new compounds active
minths and protozoa, and filariasis are the mo@dainst diseases of the rich countries, which may
important concurrent diseases that may be fourRf also active against human African trypanoso-
in the trypanosomiasis patient. The managemeHtasis.
of these concurrent diseases is of major importance; Nevertheless, many compounds have been
(2) The use of antibiotics, vitamins, and corticosStudied, some with trypanocidal effestvitro and
teroids is not standardized. in animal models, but most of them are not inves-
Response to therapy(1) The responses to t!gated anymore. The arsenical IMOL 881, effec-
therapy are different in the Gambiense andVe onT. rhode3|ensandT. gamb|ensas.well as
Rhodesiense forms of sleeping sickness. This dign the animal trypanosomes, evansiandT.
ferences are not only species-related, but also oc@fuiperdum(Maes et al. 1993, Doua & Boa Yapo
in species in the same geographic area; (2) Maﬁ3994), and the nitroimidazole megazole (Enan_ga
reported adverse effects to treatment are the exac@t-al- 1997) are two of the new compounds with
bation of pre_existing Symptoms or may occur durtrypaHOCIda! action under aCt|Ve-|nVest|gat|0n.
ing the natural course of trypanosomiasis; (3) Mor- New regimens approachStudies on pharma-
tality could sometimes be reduced by simple me&0kinetics and pharmacodinamics of melarsoprol
sures like better nutrition and nursing care. In th8uggested the use of a different melarsoprol regi-
majority of cases the cause of death is unknown. Mmen (Burri & Brun 1992, Burri et al. 1993). An
Follow-up - (1) The post-treatment follow-up alternatlye th_erapy protoco] hgs peen proposed for
period is extremely long, and requires at least fodr 9@mbiensénfection consisting in ten consecu-
lumbar punctures. A patient is considered cureldve injections of 2.2 mg/kg melarsoprol given at
if, 24 months after the end of therapy, there are rigtervals of 24 hr (Burret al. 1995). A clinical
trypanosomes in any body fluid and CSF-paranil“"’“ in Angola is currently under Qvaluathn and
eters are normal. If a patient has no symptoms, g€ preliminary results are promising (Burri, pers.
usually refuses the lumbar puncture, thus only gmmun.). _ o
small proportion of treated patients have a com- A New regimen using eflornithine in a seven
plete follow-up; (2) The use of new diagnostic tool§lays course is st|I_I under gvaluanon (WHO 1995).
like PCR and antigen detection techniques in th&/hen used in patients which have relapsed from a
follow-up should be investigated. first treatment the results were very good, with a
Relapses (1) The distinction between a relapsdate of failure of only 6.5% in 47 patients (Khonde
and a reinfection is sometimes difficult; (2) In-€t al. 1997). o
creases in CSF leukocyte count and/or protein con- New drug combinations approaetome drug
tent without reappearance of trypanosomes unfembinations have been used in humans, mainly
six months after the treatment are not indication®S compassionate studies: metronidazole with
of a relapse, at least h gambienstate-stage in- Suramin (Arroz & Djedje 1988, Foulkes 1996),

fections treated with melarsoprol. They are usigflornithine with suramin (Taelman et al. 1996) and
ally interpreted as such. eflornithine combined with melarsoprol (Simarro
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& Asumu 1996). Controlled clinical trials are ur-Enanga B, Labat C, Boudra H, Chauviére G, Keita M,

gently needed to clarify the efficacy of these drug Bouteille B, Dumas M, Houin G 1997. Simple high-

combinations. preformance liquid chromatographic method to
New formulations approach The serious ~ @nalyse megazol in human and rat plasma.

venous damage provoked by melarsoprol treatmept. Chromatogr B Biomed Appl 69861-266.

(Ginoux et al. 1984) added to the problems of u -airlamb AH 1990. Future prospects for the chemo-

ing intraven iniections i | th therapy of human trypanosomiasis. 1. Novel ap-
g avenous njections In rural areas, was the proaches to the chemotherapy of trypanosomiasis.

reason for the development of the topical Tans R Soc Trop Med Hyg 8813-617.

melarsoprol formulation. Experimental work in thepoulkes JR 1996. Metronidazole and suramin combina-
mouse model showed good results with the topi- tion in the treatment of arsenical refractory rhodesian
cal melarsoprol gel therapy, alone (Atougetial. sleeping sickness - a case stufians R Soc Trop
1995) or in combination with the nitrofuranes and Med Hyg90: 422.

the nitroimidazoles (Jennings et al. 1996). Furthginoux PY, Bissadidi N, Frezil JL 1984. Accidents
studies are required, including the development of observes lors du traitement de la tripanosomiase au
a transdermal delivery system, and pharmacokj- Congo.Med Trop44: 351-355.

netic and pharmacodinamic investigations befor€0Y O Luk GD, Schindler J 1987. Polyamine synthe-
any clinical trials. sis inhibitors act as both inducers and suppressors

of cell differentiation, p. 165-186. IRP McCann,
CONCLUSIONS AE Pegg, A Sjoerdsma (eds)inhibition of

; PP P ; Polyamine MetabolispAcademic Press, New York.
The current situation is very difficult in many 2 T ;
areas. Local teams have no drugs, no skilled pe‘]rzimssens PG, De Muynck A 1977. Clinical trials with

. . “Nifurtimox” in African trypanosomiasisAnn Soc
sonnel, no diagnostic tools, and thousands of sus- Belg Med Tro[57: 475-479.

pected cases to diagnose and treat. The resoluti@qhnings Fw, Atouguia JM, Murray M 1996. Topical
of these problems is urgent. chemotherapy for experimental murine African

Communication is important. Exchange of in-  CNS-trypanosomiasis: the successful use of the ar-
formation between teams facilitates the standard- senical, melarsoprol, combined with the 5-
ization of procedures, protocol design and super- nitroimidazoles, fexinidazole or MK-436rop Med
vision. Int Health5: 590-598.

Development of new drugs and new formulakhonde N, Pépin J, Mpia B 1997. A seven days course
tions must continue. If the pharmacokinetic and ©f eflornithine for relapsingrypanosoma bruces
pharmacodinamic studies of topical melarsoprol are E'amgfnzsfgezelpéng sicknes3rans R Sac Trop Med
successful, a clinical trial should be designed an,\qa Y99~ elemeno.

ted. M hile. th . h d f es L, Songa EB, Hamers R 1993. Imol 881, a new
executed. Meanwhile, there IS an urgent neea ror trypanocidal compoundicta Trop3-4: 261-269.

cIinicaI trials and compara}tive studies with dru_g\,loens F, De Wilde M, Kola Ngato 1984. Essai de
combinations and new regimens. All these studies  trajtment au nifurtimox de la trypanosomiase humaine
must be controlled and performed under the su- africaine.Ann Soc Belg Med Trajt: 37-43.
pervision of WHO. Schechter PJ, Barlow JLR, Sjoerdsma A 1987. Clinical
aspects of inhibition of ornithine decarboxylase with
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