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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



