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Introduction

A WHO Expert Committee on the Control and Surveillance of Afri-
can Trypanosomiasis met in Geneva from 21 to 27 November 1995.

Dr R.H. Henderson, Assistant Director-General, opened the meeting
on behalf of Dr H. Nakajima, Director-General of WHO.

Human African trypanosomiasis, or sleeping sickness, is caused
by the parasitic protozoa Trypanosoma brucei gambiense and T.b.
rhodesiense, which are transmitted to humans by the bite of various
species of Glossina (tsetse fly). The discase is found only in sub-
Saharan Africa between latitudes 14°N and 29°S, within the limits of
the geographical distribution of the tsetse fly. There are around 200
discrete endemic foci' in 36 countries (Fig. 1). An estimated 60 million
people are at risk with an estimated 300000 new cases each year.
However, current estimates indicate that less than 4 million people
are under surveillance and fewer than 30000 new cases are diagnosed
and treated each year (Table 1).

Since 1962, various WHO expert committees have recommended that
trypanosomiasis be accorded higher priority in national develop-
ment plans and that WHO be involved in assisting countries where
the disease is endemic to develop control programmes and to mobi-
lize the resources required to implement such programmes. More-
over, it was suggested that preference be given to intercountry and
interregional programmes. The expert committees also felt that vec-
tor control should be reinforced where needed, that drugs should
always be available, that the importance of data collection should be
stressed and that intercountry, regional and international coordina-
tion should be expanded under the auspices of WHO.

One recommendation made to WHO almost 30 years ago by a Joint
FAO/WHO Expert Committee on African Trypanosomiasis (1) was
that standard maps of the African countries affected by the disease
should be prepared and distributed to national programmes to facili-
tate their understanding of the prevailing epidemiological situation in
their country and to provide support for the planning and surveillance
of control activities. Such maps should indicate endemic areas, the
distribution of tsetse flies, areas where control and surveillance opera-
tions have been carried out, and any other useful information on the
trypanosomiasis situation. In relation to this recommendation,
powerful computers and elaborate software are now available that

' For the purposes of this report, a focus is defined as a zone of transmission to which a
geographical name is attached (e.g. a locality, region or river).



Figure 1
Geographical distribution of major endemic foci of sleeping sickness in Africa, 1995
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provide an easy means of storing, manipulating and analysing spa-
tially linked data obtained from the field.

WHO has strived to implement a strategy based on the recommenda-
tions of its expert committees. It is essential that recently adopted
managerial tools are made available in the field to evaluate new
approaches, elaborate plans and establish budgets. These should be
used to develop and follow up programmes to ensure optimal effi-
ciency and cost-effectiveness.

At the present meeting, the Committee noted the progress made in
the development and evaluation of new tools for the control and
surveillance of sleeping sickness, the improved understanding of the
epidemiology of the disease, and the training of research scientists
from endemic countries through funding provided by the UNDP/
World Bank/WHO Special Programme for Research and Training
in Tropical Diseases. However, continued support from WHO and
other international organizations, nongovernmental organizations
and donors is needed for introducing the necessary tools into national
control programmes and for supporting health systems research re-
lated to trypanosomiasis control.
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2.1

211

Although primarily addressed to health policy-makers in countries
endemic for sleeping sickness, this report is also intended as a working
tool and a source of information for health care staff at all levels,
including physicians, nurses, auxiliary staff and students, as well as
those engaged in research on the disease.

The disease

Clinical signs and symptoms

The signs and symptoms that characterize sleeping sickness are gener-
ally the same for both forms of the disease. The clinical presentation
in T b. rhodesiense is more acute, however, with overt clinical signs
and symptoms developing within days following infection; the 7. b.
gambiense form is chronic, with months and sometimes years elapsing
before the appearance of any obvious signs or symptoms.

Signs and symptoms of sleeping sickness are classified according to
the clinical progression of the disease: the haematolymphatic or first
stage, which includes the primary lesion or trypanosomal chancre,
and the meningoencephalitic or second stage (Table 2). The classifica-
tion of the stage of the disease is mainly limited to crude measure-
ments of changes in the cerebrospinal fluid.

Clinical signs are generally unspecific and their frequency varies be-
tween individuals and between disease foci; they can thus provide
only a guide to diagnosis. In endemic areas, awareness of exposure to
risk factors is an important component of the medical history of the
patient.

Signs and symptoms in the first stage

Fever, severe headache. joint pains and muscle aches are the most
common complaints. For 7. b. gambiense the signs and symptoms
are sometimes minor and may not alert patients to the need to seek
medical advice.

The chancre

The chancre is the primary lesion at the site of the infecting bite. It is
typical, although it is not observed as frequently in 7. b. gambiense as
in T. b. rhodesiense infections. It appears 2-3 days following the bite
of an infected tsetse fly as an erythematous and tender swelling, which
later becomes indurated. Subsequent peripheral desquamation and
hyperpigmentation usually occur and the chancre subsides within 2-3
weeks.



Table 2
Major signs and symptoms in sleeping sickness

First (haematolymphatic stage) Second (meningoencephalitic) stage

Chancre
Lymphadenopathy
Fever
Headache
Pruritus (scratch marks)
Skin rash
Hepatomegaly
Splenomegaly
Musculoskeletal pains
Anaemia
palior of the conjunctivae
Oedema
arms
legs
Ascites
Cardiovascular disorders
dysrhythmia
heart murmurs
hypotension
cardiac dilatation
Endocrinological disorders
moon face
amenorrhoea
abortion
impotence
Renal involvement
albuminuria
Intercurrent infections
lung infections

Sleep disturbances
Alteration of mental state
temporospatial disorientation
personality disorders
behavioural changes
alteration of mood
Abnormat reflexes
osteotendinous reflexes
clonus
abnormal cutaneous reflexes
Tone disorders
hypertonia
hypotonia
Abnormal movements
tremor
choreoathetosis
Sensory disorders
paraesthesia
deep hyperaesthesia
Coordination disorders
ataxia
abnormal gait
Other neurological disorders
convulsions
hemiplegia
neurovegetative disorders
archaic reflexes
deterioration of consciousness
coma

Lymphadenopathy

In T. b. gambiense disease, enlargement of the posterior cervical
lymph nodes (Winterbottom’s sign) typically occurs. The lymph
nodes are firm, mobile and painless, and vary in size. In T. b.
rhodesiense disease, lymphadenopathy is usually generalized.

Fever

Fever is recurrent, lasting from 1 to 3 days in synchrony with waves of
parasitacmia. Febrile episodes are more pronounced and frequent in
T. b. rhodesiense than in T. b. gambiense infections.

Headache
Headache is the most frequent complaint and is typically severe and
persistent.



Pruritus

Pruritus is frequent, though patients may not report it unless ques-
tioned. Pruritus is often detected through the presence of scratch
marks on the skin.

Skin rash :

Skin rashes known as trypanids occur as ring-like patches with poly-
cyclic contours of 1-10cm diameter. These patches are not easily
recognizable on dark skin.

Hepatomegaly and splenomegaly
Enlargement of the liver and spleen may be revealed by examination
of the abdomen.

Musculoskeletal pains
Muscle aches and joint pains are also very frequent but are common
in most febrile illnesses.

Anaemia
Anaemia is frequent and may be severe, causing cardiac failure in the
late stages. It is often detected by examination of the conjunctivae.

Other signs
The following signs may occur in the first stage of the disease and
become more severe in the second stage.

Oedema. Oedema of the arms and legs may occur in the early stage,
often in association with severe anaemia.

Ascites. Ascites may be present.

Cardiovascular disorders. Physical examination may reveal dysrhyth-
mia, heart murmurs and low blood pressure. Chest X-rays may reveal
enlargement of the heart due to pericardial effusion and cardiac dila-
tation.

Endocrinological disorders. Dysfunction of the endocrine system
causes facial puffiness (moon face), amenorrhoea, impotence and
high abortion rates.

Renal disorders. Albuminuria occurs rarely.

Intercurrent infections. Intercurrent infections are common, espe-
cially lung infections, which often are the determining cause of death.



2.1.2 Signs and symptoms in the second stage

The signs and symptoms described during the haematolymphatic
stage persist during the meningoencephalitic stage. The neurological
signs and symptoms are specific to the second stage.

Sleep disturbances

The circadian rthythm of sleep and wakefulness disappears. Periods of
sleep and wakefulness may occur at any time of the day or night; the
periodicity varies according to the severity of disease.

Alteration of mental state

Mental confusion and temporospatial disorientation may occur. Psy-
chiatric disorders are varied and may include personality disorders,
behavioural changes, fﬂcl_gl,\ﬁe tion of mood such as euphoria or
depression. Acute mania with paranoid delusions has been reported
in a small proportion of patients.

Abnormal reflexes
Exaggerated osteotendinous reflexes and clonus, and abnormal cuta-
neous reflexes such as Babinski’s sign are frequently reported.

Tone disorders
Either hypertonia (of extrapyramidal origin) or hypotonia (of cer-
ebellar origin or due to sensory disorders) may occur.

Abnormal movements
These include tremor of the hands and fingers and choreoathetosis.

Sensory disorders o
These comprise deep hyperaesthesia (Kerandel’s sign), paraesthesia,
Hoffman’s sign and loss of sense of position.

Coordination disorders
These include ataxia and abnormal gait.

Other neurological disorders

e Convulsions may occur.

* A syndrome of increased intracranial pressure has been described,
with papilloedema and pseudotumoral disorders such as hemi-
plegia or cranial nerve dysfunction.

e Neurovegetative disorders may provoke incontinence.

e Archaic reflexes such as perioral and cheiro-oral reflexes have been
reported. Grasping reflexes may occur during the late stages of the
disease. : :

e Deterioration of consciousness may lead to coma.



2.2 Pathology and pathogenesis

The lymphoid system, brain, heart and lungs are the most severely
affected. Enlargement of the lymph nodes, spleen and liver is
consistently observed in both forms of the disease. Pericardial effu-
sion and enlargement of the heart due to myocarditis are frequent
during the second stage. Cerebral and meningeal oedema and
punctate haemorrhages are also typical of the second stage of the
disease.

Most organs, but particularly the heart and brain, show signs of in-
flammation. The typical lesion is vasculitis with perivascular infil-
tration of mononuclear cells, mainly lymphocytes and plasma cells.
Mononuclear cell infiltration is most frequently seen in the heart and
brain. Characteristic of the infection are Mott cells, which are plasma
cells containing immunoglobulins.

Hyperplasia of microglia and reactive astrocytes occurs and,
occasionally, a diffuse pallor of the myelin has been described. Other-
wise there is no structural alteration of the nerve parenchyma. No
correlation has been drawn between the relatively nonspecific
inflammatory changes and the distinct neuropsychiatric symptoms of
the disease.

The severity of the pathological lesions that arise during the
haematolymphatic stage (e.g. thrombocytopenia, disseminated intra-
vascular coagulation, anaemia, tissue lesions, immunodepression,
IgM and IgG hyperglobulinaemia, and immune complex disease)
only partly correlates with the level of parasitaemia. High
parasitaemia leads to the host being exposed to high levels of toxic
metabolites, lytic enzymes, immunosuppressive membrane compo-
nents and other components of trypanosomes that induce unregu-
lated lymphocyte proliferation and destructive inflammatory
responses. It is generally believed, however, that many cytotoxic and
physiopathological processes are the result of indirect biochemical
and immunological mechanisms.

The variable surface glycoproteins (VSGs) of the bloodstream form
of trypanosomes are strongly immunogenic and elicit high levels of
IgM antibodies, while common trypanosomal antigens released dur-
ing each wave of parasitaemia may eventually be responsible for
antibody and cell-mediated hypersensitivity reactions. It has been
suggested that raised IgM levels increase osmotic pressure, erythro-
cyte sedimentation rate and blood viscosity. Circulating immune
complexes activate the kallikrein, kinin, complement and
blood coagulation systems, which in turn lead to increased vascular



2.2.1

permeability, oedema, inflammation and tissue damage. Part of the
IgM response is associated with a variety of autoimmune, heterophile
and rheumatoid-factor-like antibodies. The potential pathogenic ef-
fect of such antibodies remains unclear.

Factors adverse to trypanosome survival

Humoral immune response

The humoral immune response plays an important role in the elimina-
tion of trypanosomes. The parasite can circumvent this by changing
the antigenic structure (antigenic shift) of the VSG coat that covers its
entire surface. The frequency of antigenic shifts increases with prolif-
eration of the parasites, which implies that an increased growth rate
favours the persistence of the parasite, while a reduced rate favours its
elimination. ‘

Ligand-receptor interactions

A number of host-derived molecules are necessary for trypanosomes
to multiply, the levels of which may be reduced if patients develop
anaemia or cachexia. Receptors for such molecules have been found
on the parasite, including the transferrin receptor and the low-density
lipoprotein receptor.

Trypanocidal factors in human serum

Human serum contains a factor called trypanosome lytic factor
(TLF), which inhibits the growth of 7. b. brucei and sensitive forms of
T. b. rhodesiense. The nature of this factor is under investigation.

Macrophage-derived factors

During trypanosome infections, macrophages are activated to pro-
duce tumour necrosis factor (TNF; Fig. 2) and to release the free
radical nitric oxide and other reactive oxygen species. While a try-
panocidal effect of tumour necrosis factor has been demonstrated, no
such clear effects have been detected for the levels of nitric oxide
released during experimental infections.

2.2.2 Factors favouring trypanosome survival

10

Interferon-y (IFN-y) can markedly stimulate the proliferation of ex-
ponentially growing pleomorphic populations of 7. b. brucei in cul-
ture (see Fig. 2). The growth-enhancing effect of IFN-y is
species-specific. A trypanosome-derived factor has been isolated
from T. b. brucei that stimulates the production of lymphocytes. This
molecule binds selectively to the CDS8 antigen on T-cells, which
causes them to release IFN-y. In this way, trypanosomes have devel-



Figure 2
Effects of macrophage-derived factors during sleeping sickness infections
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CD8": T-lymphocytes; IFN-y: interferon-y; TNF: tumour necrosis factar.

oped a bidirectional activating and signalling system whereby they
send a molecule to selectively activate T-cells carrying the CDS anti-
gen, which then release a molecule that stimulates the growth of the
parasites.

Human IFN-y stimulates the growth of 7. b. gambiense and
T. b. rhodesiense. Patients infected with 7. b. gambiense develop
autoantibodies against IFN-y, indicating an increased synthesis of
this molecule. Of several cytokines examined in the cerebrospinal
fluid, only IFN-y showed a correlation with the severity of the
disease.

Immunosuppression of the host may also favour survival of the para-
site. This immunosuppression, which involves both B- and T-cells, has
been studied in experimental animals but its clinical relevance
remains unclear. Although the immune response to a variety of anti-
gens may be reduced the host can still, in general, respond to VSG
antigens.

2.2.3 Nervous system dysfunction

The pathogenesis for the sleep disturbances is not known. However,
during recent years a large body of evidence has accumulated showing
that cytokines can influence sleep. For instance, levels of interleukin-1
and tumour necrosis factor, which are frequently associated with sleep
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modulation, have been found to be raised in experimental animals
infected with trypanosomes. In addition, increased levels of another
sleep-regulating substance, prostaglandin D,, have been observed in
the cerebrospinal fluid of patients with sleeping sickness.

The suprachiasmatic nucleus, which is located in the anterior hypo-
thalamus, is involved in the regulation of biological rhythms. Abnor-
malities of the central nervous system may alter the biological clock
and/or its regulation during sleeping sickness.

The production of the hormones prolactin and cortisol and of the
enzyme renin is also disturbed in patients with sleeping sickness but
these changes remain in phase with the altered sleep pattern.

Inflammatory changes at the level of the choroidal blood vessels and
tissues alter the permeability of the blood-brain barrier. This facili-
tates the penetration of trypanosomes into the central nervous system
and causes an inflammatory reaction, which is identified by analysis of
the cerebrospinal fluid.

It is possible that the clinical manifestations associated with endocri-
nological disorders are caused by lesions of the hypothalamic-
hypophysial tract and/or the peripheral endocrine glands. The irre-
versible neurological lesions seen in the late stage may be due to
demyelination as seen in other inflammatory diseases of the central
nervous system.

Diagnosis

There is no single clinical diagnostic sign or symptom that can be
regarded as pathognomonic for sleeping sickness. For accurate diag-
nosis, therefore, it is necessary to obtain laboratory confirmation.

2.3.1 Detection of the parasite
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The body fluids that are most commonly examined for the presence of
trypan(})somes are blood, lymph node aspirates and cerebrospinal
fluid. Trypanosomes can also be detected in bone-marrow aspirates
and ascites fluid. The relative capacity of the different techniques for

the detection of trypanosomes is given in Table 3.

Blood
Direct methods. Blood films (thin, thick or wet) can be used for the
detection of trypanosomes in the blood. Wet blood films are used for
the detection of motile trypanosomes; thin and thick blood films are
fixed in methanol and require staining.




Table 3
Relative capacity of various techniques for the detection of trypanosomes

Technique Detection limit
(no. of parasites/ml of sample)
In vitro isolation 100
Microscopic examination of lymph node aspirates 50-100
Microscopic examination of thin blood films 33
Microscopic examination of wet blood fiims 25
Microscopic examination of thick blood films 17
CTC 16
QBC 16
Inoculation of mice® 3-5
m-AECT 3-4
Examination of cerebrospinal fluid 1

(single/double centrifugation technicue)

CTC: capillary tube centrifugation technigus: m-AECT: miniature anion-exchange centrifugation technique;
QBC: quantitative buffy coat technique.
* The sensitivity of this method is increased substantially when immunosuppressed animals are used.

Concentration methods. Since the number of parasites circulating in
the blood fluctuates considerably, concentration techniques are ap-
plied to improve the chances of detection. These are briefly described
below.

e The capillary tube centrifugation technique (CTC), also called
microhaematocrit centrifugation (m-HCT). is based on microscopic
examination of the buffy coat zone of blood cells following centrifu-
gation in microhaematocrit tubes. The buffy coat is examined using
a long-working-distance objective. This method is widely used in
the field.

* The miniature anion-exchange centrifugation technique (m-
AECT) is based on the detection of trypanosomes in the eluate
after the passage of infected blood through an anion-exchange
(diethylaminoethyl cellulose) column followed by centrifugation.
This technique has proved to be more sensitive under field condi-
tions than other parasitological methods of diagnosis. A sterile kit
has been developed for field use.

* The quantitative buffy coat (QBC) technique, originally devel-
oped for the diagnosis of malaria, uses a glass haematocrit tube
precoated with acridine orange and anticoagulant. A float forces
the sedimentation of red blood cells on centrifugation. Motile
fluorescent trypanosomes are found in the buffy coat around the
float.

* Density gradient and differential haemolytic agents can be used to
facilitate the separation of trypanosomes from red blood cells by
centrifugation.

13



e In vivo inoculation of biological material from humans, animal
hosts or vectors into susceptible animals has been used to detect
trypanosomes. This method is more sensitive for 1. b. rhodesiense
than for T. b. gambiense. Mice and rats are used for detecting 7. b.
rhodesiense, while Mastomys natalensis, guinea-pigs and suckling
rats should preferably be used for T. b. gambiense. Immunosup-
pression of laboratory animals considerably enhances the sensitiv-
ity of this method.

e In vitro culture systems can be used for isolating trypanosomes
from infected patients.

Lymph node aspirate

A commonly used method for the diagnosis of sleeping sickness is the
microscopic examination of aspirates from enlarged lymph nodes. A
wet preparation is examined on a glass slide with a coverslip at a
magnification of x 400.

Cerebrospinal fluid

Examination of the cerebrospinal fluid is used to determine the stage
of the disease. Parasites can sometimes be seen in the cerebrospinal
fluid during white cell counts. Examination of a wet preparation of the
deposit after a single centrifugation increases the likelihood of finding
trypanosomes, but the double centrifugation technique is substan-
tially more sensitive. ‘

2.3.2 Indirect diagnosis
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Although demonstration of trypanosomes is desirable, their con-
centration in the patient’s body fluids is often below the limit of
detection. The detection of antibodies, circulating antigens or
trypanosomal DNA is suggestive of an infection in such cases. One
indirect test used for mass screening is briefly described below.

Field test

The card agglutination test for trypanosomiasis (CATT) is a serologi-
cal screening test for 7. b. gambiense disease, which uses a reagent
composed of stained, freeze-dried trypanosomes of selected variable
antigen types (VATs). The CATT has a high sensitivity and
specificity, and is easy to perform in the field: a drop of heparinized
whole blood is mixed with a drop of the reagent on a card and, in
the presence of specific antibodies, the trypanosomes in the reagent
will agglutinate. It is inexpensive and results are obtained within
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5 minutes. At present, there is no similar test for 7. b. rhodesiense
disease.

Note: The card indirect antigen test for trypanosomiasis (CIATT) is
a recently developed test in which specific antibodies are coupled to
latex beads. The beads are then used to trap antigens in serum or
whole blood, manifested by agglutination of the beads. The test is
currently being evaluated for the diagnosis of 7. b. gambiense and
I’ b. rhodesiense disease. Preliminary results suggest that both the
sensitivity and the specificity of the test are satisfactory.

Laboratory tests

For practical and logistical reasons, some tests are better suited
for use in the laboratory than in the field. These include antibody
tests, namely immunofluorescence (IF), indirect haemagglutination
(IHA) and the enzyme-linked immunosorbent assay (ELISA), as well
as ELISA and DNA techniques based on antigen detection. Tech-
niques for the detection of parasite DNA have a high sensitivity and
specificity when coupled with amplification of the DNA by the poly-
merase chain reaction (PCR). DNA techniques are at present used
for research purposes only.

Determination of the stage of disease

Treatment of the first (haematolymphatic) and second (meningoen-
cephalitic) stages of trypanosomiasis is different. Since the second
stage is associated with the risk of serious complications, detection of
the parasite in blood or lymph node aspirates must always be followed
by examination of the cerebrospinal fluid to determine the stage of
the disease.

The criteria for second-stage infection are similar to those currently
used in neurology: an elevated leukocyte count (>3 cells/mm’) or
an increase in the protein content of the cerebrospinal fluid
(>37mg/100ml, as measured by the dye-binding protein assay). The
meeting of either of these criteria, with or without the presence of
trypanosomes, forms the basis for second-stage diagnosis and appro-
priate treatment.

Treatment

Whereas new drugs for single-dose oral treatment of many parasitic
diseases are available, treatment of African trypanosomiasis relies
on drugs developed before 1950 and administered parenterally in
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repeated doses. These drugs have many adverse effects, some of
which can be fatal. In addition, they are expensive and are not readily
available.

There is no apparent commercial interest in the development of new
drugs for human African trypanosomiasis. Eflornithine, for example,
was originally developed for the treatment of cancer, and subse-
quently used for the treatment of Preumocystis carinii infections
before it was found to be effective against 7. b. gambiense disease.
Moreover, even if veterinary drugs such as diminazene were found to
be effective against human trypanosomiasis, the costs of development
to enable their registration for use in humans would be considered
excessive in relation to the potential market.

In the absence of new drugs for the treatment of African trypanoso-
miasis, it is essential that the use of the present drugs be optimized
and that the possibility of drug combinations be thoroughly explored.

2.4.1 Recommended treétment

Treatment recommendations vary according to the stage of the
disease. During the first stage, treatment with suramin sodium or
pentamidine is usually successful. In the second stage these drugs
are considered ineffective, presumably because the blood-brain
barrier prevents the drugs from reaching trypanocidal levels in the
cerebrospinal fluid. Melarsoprol is commonly used for treatment
during this stage, but has severe side-effects. Eflornithine has been
successfully used to treat patients in the second stage of T. b.
gambiense disease, but does not seem to be effective against 7. b.
rhodesiense. |

2.4.2 Treatment of the first stage
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The most commonly used drug for T. b. gambiense infection is penta-
midine isetionate, which replaced pentamidine mesilate in the early
1990s. Suramin sodium is also effective, but it is more often used in
the treatment of 7. b. rhodesiense infection.

Pentamidine

The recommended dosage is a single intramuscular injection of 4mg
of pentamidine isetionate per kg of body weight once daily for 7 days.
Intravenous infusion (at the same dosage as for intramuscular admin-
istration) for at least 1-2 hours is an alternative that requires extra
equipment and close supervision by trained personnel. However, it
avoids painful local reactions as well as the risk of erratic absorption



from the intramuscular injection site. Because of the risk of hyperten-
sion and syncope, all patients should remain supine and under obser-
vation for at least 1 hour after each intramuscular injection.
Monitoring of blood pressure, cardiac rhythm and, if possible,
blood calcium and potassium and serum creatinine levels is
recommended.

Suramin sodium

It is normal clinical practice to start with a small dose to assess the
patient’s tolerance to the drug. The recommended therapy therefore
consists of a test dose of Smg per kg of body weight on the first day
followed by 20mg per kg of body weight (up to a maximum of 1g) on
days 3, 10, 17, 24 and 31.

2.4.3 Treatment of the second stage
Melarsoprol
Melarsoprol is effective in both the first and the second stages of the
disease, but is only used in the second stage because of the risk of
serious side-cffects.

Treatment schedules for melarsoprol have been determined empiri-
cally and vary considerably between countries and treatment centres.
Since its introduction in the 1950s, no firm evidence has been pro-
duced in favour of one particular treatment schedule.

Melarsoprol treatment is usually preceded by one or two injections of
a first-stage drug (pentamidine isetionate or suramin sodium) to
climinate the parasites in the blood and lymph. Melarsoprol is admin-
istered as three or four series of daily injections for 3 or 4 days, with
intervening rest periods of 7-10 days. Although the advantages of
these rest periods are being questioned, this regimen cannot be aban-
doned until new data become available from experimental and opera-
tional research. Several of the currently recommended treatment
schedules for 7. b. gambiense and T. b. rhodesiense disease are listed
in Annex 1.

Eflornithine

The currently recommended treatment regimen for 7. b. gambiense
disease in adults is 400mg per kg of body weight daily in four divided
doses for 14 days. The dosage for children should ideally be based on
body surface area, to take account of the more rapid elimination
of the drug in children. The recommended dose for children is
4g per m”.
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Nifurtimox'

The dosages in current use vary from one health centre to another,
ranging from 15 to 20mg per kg of body weight per day in three
divided doses. The duration of treatment is between 30 and 60 days.

2.4.4 Additional treatment

First stage

Anthelminthics and antimalarial drugs are usually given before
melarsoprol treatment is begun to improve the overall health status of
the patient.

Second stage

According to results reported from Cameroon (2), the risk and sever-
ity of adverse reactions may be reduced by concurrent treatment with
oral corticosteroids. A daily dose of 1mg of prednisolone per kg of
body weight, up to a maximum of 40mg per day, should be started the
day before the first melarsoprol injection and continued throughout
therapy. The dose should then be rapidly reduced and treatment
stopped.

2.4.5 Treatment of relapse in patients with T. b. gambiense infection

If parasites reappear after treatment with pentamidine or suramin
sodium, the patient should be treated again with a second-stage drug
(see section 2.4.3), as it is possible that the stage has been misdiag-
nosed. If parasites reappear after melarsoprol treatment, the patient
should be given eflornithine or nifurtimox.'

2.4.6 Treatment of relapse in patients with T. b. rhodesiense infection

Relapses of T. b. rhodesiense disease should also be treated with
second-stage drugs but, since eflornithine is not effective for 7. b.
rhodesiense, a second course of melarsoprol should be tried. If para-
sites reappear once again nifurtimox’ may be effective.

2.4.7 Follow-up

18

Treated patients should be followed up for 2 years, at 3 and 6 months
and at 6-monthly intervals thereafter. At these times the clinical
condition of the patient should be assessed, and the blood and cere-
brospinal fluid should be examined for the presence of trypanosomes.
The leukocyte number and total protein concentration in the cere-
brospinal fluid should be determined at each examination.

' Note added in proof by the Secretariat. Nifurtimox has not been registered for use in the
treatment of sleeping sickness, but has been used on compassionate grounds for cases
not responding to melarsoprol or when eflornithine is not available for the treatment of
T. b. gambiense disease.
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It is sometimes difficult to interpret the results of cerebrospinal fluid
cxamination. The leukocyte number can be slow in returning to a
normal level, and persistent high values 6 months after treatment do
not necessarily indicate that it has failed. When there is doubt, an-
other check-up after 1-2 months is recommended.

The parasite

Taxonomy and nomenclature

The protozoans that cause sleeping sickness belong to the genus
Trypanosoma, subgenus Trypanozoon. They are classified in the phy-
lum Sarcomastigophora, the order Kinetoplastida and the family
Trypanosomatidae. The taxonomic position of the genus Trypano-
soma and its subgenera is given in Fig. 3. Two subspecies of Trypano-
soma (Trypanozoon) brucei are infective to humans, namely 7. b.
gambiense and T. b. rhodesiense.

The terminology associated with the nomenclature, origin, manipula-
tion and isolation of trypanosomes is given in Annex 2.

Characterization

The subspecies of T.(7.) brucei are morphologically identical. Infec-
tivity for humans distinguishes 7. b. gambiense and T. b. rhodesiense
from T. b. brucei, which is by definition not infective for humans.
Biological, biochemical and molecular criteria can also be used to
distinguish among the various subspecies.

The subgenus Trypanozoon can be identified and grouped on the
basis of isoenzyme and DNA characteristics. 7. b. gambiense forms a
distinct group of parasites regarded as a subspecies, and can be differ-
entiated from 7. b. rhodesiense and T. b. brucei. T. b. gambiense
isolates, however, fall into two groups, known as Type I and Type II.
Type I represents the classical 7. b. gambiense, characterized by low
virulence in humans, while Type II produces an acute rhodesiense-like
disease syndrome. A clear separation between sympatric populations
of T. b. rhodesiense and T. b. brucei is now possible.

Biological and immunological characterization

Biological characterization

A distinct biological difference between T. b. gambiense and T. b.
rhodesiense on the one hand and T. b. brucei on the other is
the sensitivity of the latter to the lytic action of human serum.
Although recent isoenzyme and DNA investigations question the
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