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African Trypanosomiasis

African Trypanosomiasis (Sleeping Sickness)

Primary Disciplinary Field(s): Parasitology, Tropical Medicine, Epidemiology

1. Core Definition

African trypanosomiasis (ATH), commonly referred to as sleeping sickness, is a debilitating,
vector-borne parasitic disease endemic exclusively to sub-Saharan Africa. The illness is caused by
infection with protozoan parasites belonging to the species Trypanosoma brucei. Crucially,

transmission to humans occurs through the bite of infected tsetse flies (genus Glossina), which
are found in the continent's endemic regions. The disease is universally characterized by a
biphasic clinical progression, starting with an early, systemic hemolymphatic phase, followed by a
late, severe neurological phase.

The severity and chronicity of ATH depend entirely on the specific subspecies of the parasite
involved. Trypanosoma brucei gambiense is responsible for the chronic form prevalent in West and
Central Africa, typically accounting for over 90% of reported cases, and progresses slowly over
months or years. In contrast, Trypanosoma brucei rhodesiense causes an acute, faster-
progressing disease usually found in East and Southern Africa, often leading to death within weeks
or months. If the infection remains untreated, particularly once the parasite successfully invades
the central nervous system, the disease is almost universally fatal.

2. Etymology and Historical Development

The nomenclature of the disease reflects its scientific classification and its most prominent clinical
feature. The term "trypanosomiasis" is systematically derived from the genus name of the
causative agents, Trypanosoma, coupled with the Greek suffix "-iasis,” which denotes a
pathological condition or disease state. The evocative common name, "sleeping sickness," directly
refers to the most dramatic symptom of the advanced neurological stage: a profound disruption of
the patient's sleep-wake cycle, manifesting as severe daytime somnolence and debilitating
nighttime insomnia.

Historical evidence suggests that sleeping sickness has afflicted human and animal populations in
Africa for centuries, with documented observations potentially dating back to the 14th century in
early centralized kingdoms. However, definitive scientific understanding and etiological
confirmation emerged during the late 19th and early 20th centuries. A landmark discovery occurred
in 1903 when Sir David Bruce and his research team conclusively established the critical role of
the tsetse fly in transmitting the Trypanosoma brucei parasite between mammalian hosts, thereby
fully elucidating the epidemiological cycle. This foundational research soon led to the differentiation
of the two major clinical forms, T. b. gambiense and T. b. rhodesiense, a distinction necessary for
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guiding subsequent regional control efforts and treatment protocols.

3. Key Characteristics and Stages

African trypanosomiasis is defined by a unique set of clinical and transmission characteristics that
restrict its prevalence to specific ecological zones in sub-Saharan Africa. Its progression in the
human host is strictly divided into two distinct stages, delineated by the anatomical location of the
multiplying parasite.

Vector-Borne Transmission: The disease relies exclusively on the biological vector, the tsetse
fly (genus Glossina). The transmission cycle begins when the fly ingests trypanosomes during a
blood meal from an infected human or animal reservoir. After a period of development and
multiplication within the fly, the parasite is transmitted to a new human host during a subsequent
bite. The geographical range of the disease is therefore strictly limited by the distribution of the
various tsetse fly species.

Stage 1: The Hemolymphatic Phase (Early Stage): This initial stage is characterized by the
multiplication and dissemination of the trypanosomes in the subcutaneous tissues, blood, and
lymphatic system. Symptoms are often systemic and non-specific, frequently mimicking common
viral or malarial illnesses, including intermittent fever, severe headaches, generalized
lymphadenopathy (swelling of lymph nodes, particularly in the neck--Winterbottom's sign), intense
itching (pruritus), and profound joint pain. Treatment is generally most effective during this phase.
Stage 2: The Neurological Phase (Late Stage): This critical and severe phase begins when the
parasite successfully crosses the blood-brain barrier and invades the central nervous system
(CNS). This invasion leads to meningoencephalitis, marking a transition toward severe, often
irreversible, neurological and psychiatric pathology.

The neurological manifestations are complex and widespread, involving disruption of the motor,
sensory, and affective systems. The hallmark symptom remains the profound disruption of the
sleep-wake cycle, which earned the disease the name sleeping sickness. In this late stage,
patients exhibit progressive cognitive decline, confusion, sensory disturbances, motor deficits, and
severe psychiatric symptoms. Without highly specialized treatment, the neurological damage
progresses, leading to coma and eventually, death.

4. Significance, Impact, and Epidemiology

African trypanosomiasis poses a serious and complex public health and socioeconomic challenge
across the 36 endemic countries of sub-Saharan Africa. Although incidence rates have
dramatically declined in recent decades due to intensive surveillance and control efforts
spearheaded by organizations like the WHO, the disease remains highly significant due to its near-
universal fatality if untreated, the difficulty of diagnosis in remote settings, and its extensive
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socioeconomic impact.

The detrimental impact of sleeping sickness is compounded by its effect on livestock
productivity. Trypanosomiasis in domestic animals, known regionally as nagana, causes chronic
iliness, severe anemia, reduced fertility, diminished meat and milk yields, and high mortality rates
among cattle, goats, and sheep. This dual human and animal disease burden critically undermines
food security, limits the use of draft animals for agriculture, and traps affected rural communities in
cycles of poverty and economic stagnation.

Epidemiologically, the two types of ATH exhibit distinct transmission patterns. Human African
Trypanosomiasis (HAT) caused by T. b. gambiense is typically considered anthroponotic, meaning
humans are the primary reservoir, often resulting in widespread epidemic waves in densely
populated rural foci of West and Central Africa. Conversely, HAT caused by T. b. rhodesiense is
primarily a zoonotic disease, maintained in large wildlife reservoirs (such as antelope) and
domestic cattle, which complicates control efforts that rely solely on screening and treating human
populations.

5. Debates and Criticisms

Despite substantial global progress toward the elimination of African trypanosomiasis as a public
health problem, several persistent challenges remain and continue to be subjects of active debate
among scientists and health policymakers, primarily focusing on diagnostic accessibility, treatment
efficacy, and sustainable vector control.

Diagnostic Limitations: Establishing a rapid and accurate diagnosis, particularly during the early
hemolymphatic phase when symptoms are non-specific, is a major challenge. Current field-
deployable diagnostic methods, such as standard microscopy and serological tests (Card
Agglutination Test for Trypanosomiasis, CATT), often suffer from inadequate sensitivity and
specificity, particularly in areas where the disease prevalence is low. This inherent difficulty
frequently leads to delayed or missed diagnoses, worsening patient prognosis and facilitating
continued transmission.

Treatment Drawbacks and Accessibility: While the toxicity issues associated with older drugs
like melarsoprol have been largely overcome by the introduction of newer, safer regimens (such as
nifurtimox-eflornithine combination therapy, NECT), logistical and economic barriers still severely
limit access to these advanced treatments in the most remote areas of endemicity. Furthermore,
there remains a critical research gap in developing an effective, non-toxic, and easily administered
oral treatment that is effective against both the early and late stages of the disease, simplifying
logistical requirements and improving patient compliance.

Sustainability of Control Strategies: Eradicating or controlling the tsetse fly vector is inherently
complex and resource-intensive. Traditional control strategies, including large-scale insecticide
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spraying and targeted trapping (using odor-baited traps or screens), are costly, require significant
long-term logistical support, and may raise environmental concerns regarding the use of broad-
spectrum insecticides. Moreover, the emergence of insecticide resistance in tsetse fly
populations poses a substantial threat to the long-term viability and effectiveness of existing vector
control programs, necessitating the exploration of novel, sustainable methods like sterile insect
techniques.

Further Reading

World Health Organization (WHO): Trypanosomiasis - African
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