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Summary

Human African trypanosomiasiblAT) is caused byrypanosomdrucei
gambiensandT. b. rhodesiensandcaused devastating epidemics during the 20th
century Due to effective control progranmaplementedin the lastwo decadeghe
number of reported cashas fallen to &istorically lowlevel Although fewer than
977 cases were reported in Bih enrdemc countriesHAT is still a public health
problem in endemic regions until it is completely eliminatacaddition almost150
confirmed HAT casewerereported imon-endemic countries the last three
decadesThe majority of nonendemicHAT cases wereeported inEurope United
States and South Africa, dueltistorical allianceseconomic linksor geographic
proximity to diseasendemiccountries Furthermorewith the implementation of the
300 HHQW 5R DG’ spdsdrlivlirhpovted HAT casdsve berreported in China
as a warning sign of tropical diseases preventiothis papemnve explore and
interpret the data on HAT incidence and find no positive correlation between the
numberof HAT cases fronendemicandnon-endemiccountriesThis data will
provide useful information for better understanding the imported cases of HAT

globally in the postlimination phase.

Key words: Human African trypanosomiasisrypanosomdruceigambiensgT. b.

rhodesiensesub-Saharan Africanon endemic diseassountries
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Introduction

Human African trypanosomiasis (HAT), also known as sleeping sickness, is a
neglected tropical disease, whistfoundin 36 African endemic countrigSimarroet
al., 2010) It is caused by subspecies of the parasitic protoZpgranosoma brucei
and transmitted by tsetse fli@svo subspecies are able to infect humdns.
gambienseauses a chronic form of HAT in West and Central Africa, while.
rhodesiensés the pghogenic agent for the acute form of the diseageastern Africa
(Barrettet al, 2003; Sticket al, 2002).In the last decade of the 20th century, the
number ofreportedcases oHAT reached alarming levels withrup to50,000 new
cases reported each ydHlide, 1999) Therefore surveillance andgontrol activities
against HATwerereinforced at the beginning of the 21st centuffeseeffective
measuregnableda steady decreatn HAT casegFrancoet al, 2014aWHO, 2013%).
As a consequence, HAT wagluded in.the WHO NTD roadmays diseases targeted
for elimination by 2020The WHO . definitionof eliminationfor HAT is thatthe
incidenceis lessthan 1 new.case per 10000pulation in at least 90% of foci and
with fewerthan2000 cases reported globalyccording to thigdefinition, thecriteria
for eliminationwasachieved in 2017

It is well-known that lhe prevalencef the pathogenT. bruceiis restrictedto
sub-Saharan Africadue tothe distribution limitation®f its transmssion vectorthe
tsetse flesof the genusslossina(Migchelseret al, 2011) However, human
population movements, including travelling, business connections and migretion
put peoplewith little awareness dfiAT in dangerThis is evidenced breports of
HAT-positivity in some travelers, military personnel and immigrabtsing the
period 2000 to 2010norethan100cases of HAT were reported in 19 ndisease

endemic countrie€Simarroet al, 2012) According to the UN World Tourism
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Organizdion, the number of international tourist arrivals increased from 25 million in
1950 to 1035 million in 2012 (Normaet al, 2015). The strongest growth in
international tourist arrivals was recorded in Asilowed by the Pacific Region,
Africa and theAmericas Accordingto the Chiresegovernmentthe number of
Chinese people living overseas heached 60 millionfFurthermoregpproximately
122 million Chinese people traveled overseas in 2016. Additionally, a large number
(up to 52.67 million) notChinHVH WUDYHOHUV FURVVHG &KLQDTV ERU
SnoRYHUVHDV FRRSHUDWLRQ WULJJHUHG E\ WKH 3% HOW
the international movement of a huge population of both Chinese arsimon
peoples and this will greatly increase the imgton risk of tropical diseases that
were not endemic in China.
In this article we critically analyzehe incidence of human African
trypanosomiasis (HAT) in endemic countries and-andemic countries during the

periodbetweenl 990 and2018.

Search s¢rategy and selection criteria

‘H VHDUFKHG 3XE 0H GrypanosomirbiceV Hypaosoma
bruceigambiensé” Ttypanosomdrucei rhodesiense 3+ XPDQ $IULFDQ
trypanosomiasis WR LGHQWLI\ SDSHUV SXEOLVKHG EHWZHHQ -D¢
on Human African trypanosomiasis cases in-andemic countries. Additionally, we
reviewed relevant articles cited in those references and included them as primary

sources when appropriate
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Incidence of human African trypanosomiasis in endemic countries

from 1990-2018

Human African trypanosomiasis was first described around the 14th century, but
it can probably be considered as endemic in African regions since the appearance of
humansin the 28" century because of the socconomic impact caused by HAT,
effective measures were takiencontrol the disease. This resulted in it reaching a
very low, generalized, transmission by the +h&60s with a minmum of 4,435 cases
declared in Afrca in 1964 (WHO, 2013bHowever, postL960s, disease control
intervertions were constrained due to conflicts, insecurity and other social instability
factors which largely resulted from the inevitable (and.justifiable) emergence of
independent African ates from their former European colonizers. Unintentionally,
this led to a resurgence of the disease in the:1980s and (F980soet al, 2014a,h
As a consequence, the number of sleeping sickness cases reached alarming levels such
that by 1998 th@ewly reported cases were up to 3788d the total number of
existing cases of HAT was estimated at 300,000 cases (WHO, 1998). At that time, the
status of HAT triggered attention from the health authorities in endemic countries
alongside bilateral and-ntilateral agencie@~rancoet al., 2014, b). The World
Health Organization (WHO) also responded to this situation by coordinating
international partners working in HAT control, raising awareness and political will,
and bringing new resources from the palaind private sectors to support national
cortrol programs. Control programs were reinforced again and as a neshé#,past
20 years, important advances have been made in controlling this disease. A substantial,
steady reduction in the number of cabas been observed, reaching the historical
lowest figure in 2018 (Figure 1).

Among the twaspeciesvhich causénuman African trypanosomiasisiore than
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90%of HAT cases wrecaused byl. b. gambiens@~igure 2A and 2B). It is worth
noting that the casas theDemocratic Republic of the Congo (DRC) consistently
accounted for the vast majority ghmbienseHAT cases. Especially in 1997 and 1998,
increases in new casesgambienseHAT (25094 and 26318 the DRC, led to a
shap increase in total number ghmbienséHAT cases. In addition, new cases of
gambienseHAT in Angola also sharply increased during this period due to civil war
as6726, 8275 and 6610 new cases were reported in 1996, 1997 aned4j98&ively
(Figure 2A,TableS1). However, the total number of reported cases of rhodesiense
HAT has shown gradualdescendingrendover nearly three decad&$e found that
almost all of new casesere reportedh Uganda and United. Republic of Tanzania
andthe number of casein both countrieaccountedor over80% of all cases from
1990 to 200{Figure 2B, Tablé&?2). By 2008, the number of new reported cases
droppedbelow200and less than 100 new.cases were faorz11.

According to reports from WHQO, less than 1500 nasaes of HAT (including
1420 new cases Gt b. gambiens@VHO, 2019a) representing about 98% of the
total HAT cases, and 27 new case3 db. rhodesiens@VHO, 2019b) representing
less than 2% of the total HAT cases) were recorded in 2017 (Table SPpAd
always, themajority of gambienséHAT cases were distributed the Democratic
Republic of the Congo withp to 1110 cases (78% thie total gambienseHAT)

(Figure 3. Furthermore, 140 and 76 new casegarhbienseHAT were reported in
Guineaandthe Central African RepubliespectivelyFor therest less than 50 new
caseof gambiensdHAT, were reported in Angola (18 cases), Cameroon (5 cases),
Chad (28 cases), Congo (15 cas€ste d'lvoire(3 cases)Equatorial Guine§

cases), Gabon (9 cadeandSouth Sudaifl2 cases) respectively. To durowledge

there are no reporteghmbienséHAT cases in other West and Central Africa countries.
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However, during 201there were only 2veported new cases rhodesiensdHAT in
Eastern Africa endemic agasthese werd@listribuiedin Uganda (13 cases), Malawi
(7 cases)United Republic of Tanzani@ cases), Zambia (3 cases) and Zimbabwe (1
case) respectively.

Based on the latest reports from WIKMIHO, 2019a,b)the
casenumbersof HAT weredown to theilowestever levels in 2018 and the total
number of new cases was less than 1000, including 953 cakes. glambienseand
24 new cases af. b. rhodesiensdt was exciting that the number of reported
gambienseHAT cases from the Democratic Republidioé Congo.was down to 660
and the HAT cases from every other country numbered fewer than 100 (Figure 3B).
Surprisingly, the case number in Angola increased from 18 (2017) to 79 (2018). For
b. rhodesiensenew casewere onlyreportedn-Malawi (15 cass), Uganda4 cases)

andZambia(5 cases)yespectively in 2018

Cases of humanAfrican trypanosomiasis reported in nondisease

endemic countries (DECSs)

The human Africantrypanosomiasiasesn nornrendemic countrieom 1990
to 2010 have been collected in previous repdtigchelseret al, 2011; Simarret
al., 2012).Therefore, wewill concentrate orcases imonendemic countries reported
betweer2011and2018 A total of 15 cases of HAT were reported in 11 +@odemic
countries (Figure 4; Table 1), including 9 caseghoflesiens¢HAT and 4 cases of
gambienseHAT and another 2 indeterminate castab{e ). RhodesienseHAT was
mainly diagnosed in touriststaf short visits to endemic countries, and the majority
of them were in the first stage of disease. However, the majorggrobienseHAT

patients had been living endemic countrie®r an extended period for various
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reasons (eg. migrants or expatriatgs). Therefore by the time they werdiagnosed,
the diseasbad developethto the second stage. Due to historical or economic links
with endemic countrieand frequent travel tendemic countr citizens from Europe
have more chans®f becoming inécted with trypanosomeblore than half othe
cases§ cases53.3% of total) were diagnosed in European countries (including
Belgium, 1 case; France, 1 case; Germany, 2 cases; Netherlands, 1 case; Spain, 1 case;
and UK, 2 cases). In addition, anothera®e&s were reported in North America
(including one in Canada and one in USA) and South America (Argentina)
respectively. The remaining 4 cases were identified in Asia: Interestingly, with the
exception of 1 case from Israel, the other 3 HAT cases wed@ghosed in China
which is now starting to appear as a +lBEC with increasinghumbers of imported
HAT cases during the period of 2011 to 2018.

Furthermore, theaumber ofreported casediagnogd in norendemic countries
betweer2011 to 2018 were comparevith previous recol(Figure 5). It is reported
thatmanymore HAT cases were diagnosed in fssrdemic countrieom 2001 to
2010including 77 cases ofhadesiensdHAT and31 cases ojambienseHAT, as
detaikedin supplemerarytable3. As shown in Figure 6, during this period of time,
manyimpaorted HAT casewerediagnogd in South Africg26 cases, accoung for
24.1% ofthe totall08cases)This is probably due to its proximity to endemic
countries with famous protected areas andeyeeserves. In addition, due to historical
or economic links with endemic countriespshofthe HAT cases were diagnosed in
North American and European countries a2d53 cases, account fd9.4% and
49.1%, respectively. Among therthe United Statesnal United Kingdom contributed
significant numbers amportedHAT cases (US, 18 cases; and the WKcases),

followed byNetherlandg11), Italy (9), France(6) andGermany(5).
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Only 21 cases of HAT (15 casesrbbdesiensdHAT and 6 cases @fambiense
HAT) were reported in neaendemic countriebetweenl990 to 2000 (Figure 5, Table
S4).Among them, rst casesveremainly diagnosed ithe USA (6) and France (5),
with the resbeingdiagnosed irthe Netherlandgl), Germany (1), Italy (1), Mexico
(1), New Zealand (1), South Africa (1), Sterland(2) andthe UK (2) (Figure 6).
There was a resurgencerlhT in the 1990swhenthe number of sleeping sickness
caseseachedhe highest ever recorded in 1998hy there is ngositivecorrelation
betweemumbe of HAT cases in noendemic countrieandendemic countries is
puzzling? It may bethat ®meHAT cases were not publishedthe literatureor
perhapgshere have beesome misdiagnosed cases in the past. Howeoeen the
beginningof this centurypharmacy services in neendemic countries have had to
request drugs from WH@ treat HAT cases and, at the same time, provide
epidemiological, parasitological, biological, and clinidata Therefore, his
information has enabled WHO to-maintain HATwillance system and a

comprehensive databafe nonendemic countries.

The sources of imported HAT cases in heendemic regions

Duringthe period froml990 to 2018, more thahO1reportedthodesiensdHAT
cases were exported fromastern and southeftrica (As shown in Table 2)t is
supposedhat theinfection has been contracted in protected asaab as national
parks (NP), wildlife reserves, and game reser@etbyet al 2013; Simarret al,
2012. The country exporting the majority diodesiense HAT casestise United
Republic of Tanzaniayith up t056.4% (57 cases)Other exportingountries are

Malawi (15%, 15 cases)ambia 9. 9%, 10 cases), Zimbabw6%, 6 casesRwanda

(5%, 5 casels Kenya (3% 3 casesandUganda(2%, 2 cases However, the number
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of rhodesiense HAEndemic cases in a counttgesnot positivelycorrelae with the
number of cases exported. For example, fron0182000,there wereno new cases
reported in Rwandajeverthelesg exportedmore tharb caseso nonrendemic areas
from this countrywhile the maximurmumberof endemic casesasreported in the
Ugandaputno casesvereexported fronthis country In addition, only 8 cases were
reported in Zimbabwe from 2001 to 2010, but as many as 5 casesxperéed

during this period. Furthermore, the number of exported demaKenya is the same
as the number afomesticcases from 2011 to 201Berhaps the factors underlying
the export of cases are related more to the awareness of travelers and tgengressa
around risk in specific countries than biological factors.such as the epidemiology of
exposure.

However,the majority ofHAT casesveregambienséHAT that werereported in
western and central Africavhereas there wexnly 40 cases agxported
gambienseHAT during 199 to 2018(Table 3) The countries of origin for exported
gambienseHAT are mainlythe Gabon, Angola and DRC, each accounting for 25%
(10 cases), 20% (8 cases)d D% (8 cases)followed by Cameroon (10%, 4 cases),
EquatorialGuinea, Nigeria, CentralAfrican Republic and Uganda (5%, 2 cases each),

Sudan (25%, 1.case) and one uncertain casB%®@ whichmayhave originated

from Nigeria or GabonTo our surprise, as many aand3 cases were exported
from Gabon and Camerowoespectrely, despitenumbers ofndigenouscasedeing
as low as305 andl74 in these two countries from 2001 to 2010. In addition,
although only 6ndigenouscases were reported Migeria, 1 case obxportedHAT
hasbeenreported betweeR011and2018.These sems to be a general lack of
association between incidence and exported infections across many endemic

countries.
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HAT carriers may not be the main infective source for norendemic

countries

In an analysis othe dynamichangerendof HAT cases gnosed in
nonendemic countries and endemic countries, we found that there is no positive
correlation(P = 0.62)between the two groups (Figure 7). It is possible that the
number of people traveling tasternAfrica, endemic areas of thbodesiensdHAT,
is higher tharthat inother regionsThis suggestion is supported by the-most recent
tourism data (2018) that shows higher numbers of incoming.tourists in East African
DEC countries (e.g. Malawi, 870k; Zambia, 1072k; Tanzania, 1506k) compared with
WestAfrican DEC countries (e.g. DRC, 351k (2016-data); Congo 158k) (UNWTO,
2020).However,more thar70%of the caseseported from nofendemic countries
were infectedluringtrips to east African countrieg particular topopular tourist
countries such aJanzania, Malawi or.Zambi&y comparison, the overall
proportion ofrhodesiensdHAT cases reported from endemic countaesounts for
only 10 percendf the total number of cases

Interestingly, inspection of the data presented in Figure 7 shows tlkatqfea
reported nofrDEC infections occur a few years after the corresponding peaks in DECs
(see for example the endemic disease peak in-1998 with the peak of reported
cases in non DECs 20D02, four years later). This suggests that there might be a
time delay between the local disease status in endemic countries and the recording of
reported cases in ndDECs. Analysis of correlation between the number of cases in
DECs with those reported from n@ECs shows a highly significant correlatidh%
0.0011) when the comparative data sets are offset by 4 years (ie DEC data from 1990

to 2014 compared year by year with IDRC data from 1994 to 2018). Significant
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correlations are additionally found when comparisons are offset by 3 to 7 years. Such
a delay beteen the endemic peak could be attributed to the relatively long incubation
period inT. b. gambiensmfections, a delay in diagnosis or reporting of cases in the
recipient noADEC or a generic delay in reporting back to WHO. Comparable
significant corredtions were found when this analysis was carried out separat&ly on
b. gambienséata (e.gP = 0.0009; 4 year offset data) but no correlation at all was
seen when analyzing b rhodesienseonDEC case data (e.§.= 0.83; 4 year offset
data). This brad analytical approach has many flaws but suggests that more detailed
case information and better stratification of the data might telllus:more about the role
of HAT carriers or the reporting processes in-C cases.

In addition to human reservoirs, mgalivestock-and wildlifespeciesan act as
animal reservoirdrom whichT. b.gambiens@ndT. b.rhodesiensenaybespill over
to humangBuscheret al., 2017;Cecchiet al, 2014, 2015CordorrObraset al., 2015;
Jamonneaet al, 2004;Kageruka 1989;Mehlitz, 1997;Molyneux, 1973;Njiokou et
al., 2006;1 ' M H&val KD17;Simarroet al, 201Q Yesufy 1971) It has been
demonstratethat humarderivedT. b.gambiensestrains that were cyclically
transmitted by tsetse flies between animals for rtteaea year remained
transmissible to.humarf¥an Hoof 1947) Compared to latent infections in humans,
our current knowledge df. b.gambienseandT. b.rhodesiens@fectionsin animals
is very limited andragmentedTherefore, it imotknownwhethercryptic reservoirs
in animalswill compromise the sustainable eliminatiorhaman Africa

trypanosomiasis

The risk of mechanical transmission offrypanosomaspp.

It is known that tsetse flies play the most important, radecyclical vectorsn
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thetransmission of Africatmuman andivestock trypanosomedifypanosoma
congolensgT. vivax andT. bruce) (Desquesneand Dia, 2003a,dHoare, 1972)
However, previousesearchas demonstrated that many specie§gfpanosomaan
be mechanicallytransmitedby haematophagous insectssocking flies(Desquesnes
and Dia, 2003a)bImportantly, T. brucei rhodesiensgasreportedto bemechanically
transmittedby Musca sorbenswvhichcould potentially pose a threat to human
populations and livestock mon-endemic area@Bulscheret al., 2018; Simarro et al.,

2010)

China as a new destination for imported cases

Until recently, there have been no reported cases of trypanosomiasis in China. As
China further develops international connections through eceraewelopment and
tourism in African countries, the risk:of the emergence ofermhemic cases in China
will increase. Such a development may require a greater awareness, in the Chinese
health systems, of the possible’'emergence of cases. Strikinglyhéverbeen three
cases of imported humaidrican trypanosorasis in recent years, including 2 cases of
T. b. gambiensaliscovered in Chinese workers and presumably infected in Gabon,
Western Africa; whereas another cas@.db. rhodesienseas found in &hinese
tourist visiting game parks in Tanzania, Eastern Africa (Ztal, 2018) According
to the Chiresegovernmentapproximately 60 millionChinese people are now living
overseas and in 2016, more than 122 million Chinese people travelled overseas
(IOMMA, 2017). Additionally,the number of visitors entering China numbered up to
52.67 million in 2014 (CNTA, 2016). Therefore, economic globalization and
population migration will increase the importation risk of tropical diseases that were

not previousy endemic in China and, of course, other countries too. This situation
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may be mitigated as African countries are now moving into the elimination phase of
sleeping sickness but the situation needs to be monitored in the possible event of any

postelimination resurgence of disease.

Conclusions

Sleeping sickness, also known as human African trypanosomiasis (HAT), is a
neglected disease that impacts 70 million people living in 1.55 millidrirkm
subSaharan AfricgdAksoy et al, 2017) The successful contraktivities carried out
overthe lastess 20years have substantially reduced lweden of diseaséccording
to the latest report froMVHO (WHO, 2019a,b), new casesHAT were less than
1000in 2018 (98% of total HAT isT. b. gambienseawhile T. b. rhodesiensés less
than 2%. However,in somerural areas wheretrypanosomiasiplisvalent, the
overall performance of periphetta¢alth.systems is often weak and characterized by
unskilled staff, low attendance andlow coverage.

Furthermore, plitical instability and insecurity are inescapablallenges in an
elimination programme. GambienBHAT does not spread easily and humans are the
only significant reservoir. The successful eliminatiomambienseHAT requires a
turmoil-free.sociepolitical context. However, he elimination ofhodesiens¢HAT
poses challenges because of the vast animal reservoirs.

Therefore, the strengthening of health systenfdement the activities
included in the eliminatiostrategies is essentif#dast and current expemniees show
that HAT elimination is difficult and will require more effotime, and money than
initially anticipated History teaches us that falling casembers can result in a
decline in donor and contragency interest, opening the door to swift agnkse

recrudescenc@uscheret al, 2017) Advocacy is needed to sensitidenors on the
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importance of switching from @ontrolto aneliminationmindset.

It is known that the majority of HAT cases reportecebgemic countries
correspondo thegambiensdorm (98%), theopposites true for imported cases in
nonendemic countries, where 72%azases are caused byb. rhodesiensand28%
by T. b. gambienséHowever, the proportion of gambienserhodesiens¢AT cases
diagnosed in noendemic countriess lower than one would probably expect.
Moreover, it is difficult toestablish the number of migrants and refugees traviging
nonendemic countries from HAT transmission areas, and engadifficult to
ascertairhow manyof themareaffectedby HAT. Therefore, it is a potenti#threat to
nonendemic countries because global mobility meanslityganosoma bruceian

be spread in many ways.
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Table 1 Cases of human Africantrypanosomiasis (HAT) recorded in norendemic countries from 2011 to 2018.

Case&*® Time Place of diagnosis Place of infection Sex/age Activity  Stage Chancre Species
q(Wisman etal., 2018 2018* NA Netherlands Tanzania and Kenya W56 Traveller 1 Yes T.b. (unknown)
g(Wang etal., 2018) 2017  August China Libreville EGabon M60 worker 2 NA T. b. gambiense
gHuetal, 2018) 2017  August China Masal Mallra are.a " Kenyé and the W41 Traveller 1 Yes T. b. rhodesiense
Serengeti area in Tanzania
gSteitandatsumoto, 2016 5016+  December USA Botswana and Zimbabwe W60 Traveller 1 NA T. b. rhodesiense
pLuintel etal., 201y 2016  August UK Delta State, Nigeria W58 NA 2 NA T. b. gambiense
g(De Kyvon etal., 201p 2016*  May France Democratic Republic ofth@ongo ~ M14month Delivery 2 NA T. b. gambiense
7(Gomezunyentetal. 2037 5015 August Spain Tanzania w49 Traveller 1 Yes T. b. rhodesiense
g(Huetal. 201p 2014 September China Gabon M45 Sailor 2 Yes T. b. gambiense
g(Pate etal, 2013 2013*  August Argentina Zambia M65 Traveller NA  NA T. b. rhodesiense
jfFastemaketal., 2013 2013*  January  Canadian Zimbabwe M Traveller 1 NA T. b. rhodesiense
1(Clerinx etal., 201 2012 February  Belgium AN National Reserve In M Traveller NA Yes T. b. rhodesiense
Kenya
1 MWolretal, 2012) 2012 January  Germany Masai Mara area in Kenya M62 Traveller 1 NA T. b. rhodesiense
q3Meltzer etal, 2012 2012*  NA Israeli Tanzania w31 Traveller 1 NA T. b. rhodesiense
14Richter etal., 2012 2012*  March Germany Zambia M58 Traveller NA  NA T. b.(unknown)
p5Cottleetal., 2012) 2012*  February UK Zambia W49 Traveller 1 NA T. b. rhodesiense

*: Time refers to the published date when the diagnostic date is unavailable.
NA: Information is unavailable on tlvase report
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Table 2. Summary ofrhodesienseHAT cases in eastern African countries but reported in endemic countries or neeandemic countries.

19902000 20012010 20112018
Total in non-DECs
DECs Non-DECs DECs Non-DECs DECs Non-DECs
Kenya 164 1 23 0 2 2 3
Malawi 736 1 465 14 180 0 15
Rwanda 0 5 0 0 0 0 5
Tanzania 3424 6 1294 49 16 2 57
Tanzania or kenya e It it Tt It 1 1
Tanzania, Kenya or Rwanda g 1 g £ f It g 1
Uganda 5458 0 2660 2 319 0 2
Zambia 41 1 81 7 42 2 10
Zimbabwe 10 0 8 5 22 1 6
Zimbabwe or Botswana s It Gt Tt It 1 1
Total in noRDECs 1t 15 Tt 77 Tt 9 101

DECs=Disease endemic countries; NdBECs= Nonrdisease endemic countries.
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Table 3 Summary of gambienseHAT cases in west and central Africancountries but reported in endemic countries or norendemic

countries.
19902000 20012010 20112018
Total in non-DECs
DECs Non-DECs DECs Non-DECs DECs Non-DECs

Angola 43017 1 18048 7 402 0 8
Cameroon 360 1 174 3 52 0 4
Central AfricanRepublic 6320 0 6990 2 1090 0 2
DRC 176073 1 99451 6 25635 1 8
Eq. Guinea 515 0 165 2 13 0 2
Gabon 451 1 305 7 81 2 10
Nigeria 65 1 107 0 6 1 2
Nigeria or Gabon Tt 1 Tt o o It 1
Sudan 6073 0 14149 1 843 0 1
Uganda 14790 0 2928 2 90 0 2
Totalin nonDECs It 6 It 30 It 4 40

DECs=Disease endemic countries; NDECs= Nonrdisease endemic countries.
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Figure legends.

Fig. 1. Total number of reported cases of HiiTfendemic countrieBom.1990- 2018.

Note: Datataken from the World Health Organization.

Fig. 2. (A) Number of reported cases gdmbienseHAT per year from 19962018 in
endemic countries with a hreakdown for each country. (B) Number of reported cases
of rhodesiensédAT per year from 19962018 in exdlemic countries with a breakdown

for each country. Data taken from the World Health Organization (WHO).
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Fig. 3. Distribution of human African trypanosomiagisendemic countries, 2017 and

2018. Data taken from the World Health Organization (WHQ).
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Fig. 4. HAT cases‘that were diagnosed and confirmed inematemic countries from
2011 2018. (A) (B) Dotsrepresent the place of diagnogiS) Trianglesindicate the

probable place of infection. Numbers refer to the designations in Table 1.
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Fig. 5. Number ofHAT casedliagnosed in hoendemic countries in different

periods.

Fig. 6. HAT cases reported in neendemiccountriesn different time periods

Fig. 7. Thedynamictrendchanges itHAT cases diagnosed in n@ECs and DECs.
Bar graphs indicate the annual figures. The line graphs indicate the distribution

of 3 year averages.
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