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IFryPanosomiasis

= Afrcan trypanesomiasis
= [[ypanosema brucel gambiense
= [[fypanosema brucel rhodesiense
= AMmerican trypanesemiasis

= [[fypanosoma cruzi
= [Irypanosoma rangeli




BasIc IHemohlaggelatology

s Found 1n the blood

= |hey are also called kinitoplastida (contain
kinetoplasts or modified mitochendria)

s Basic forms

= Amastigotes

= Promastigotes

= Epimastigotes

= [ rypomastigotes

= Metacyclic trypomastigotes




Amastigote (eld' I_eishmania stage)

Kinetoplast (K)

Axoneme (A
Nucleus (N) (A)

s Slightly oval (2-3 X 3-4 microns)

= Axonemes are like microtubules that are assoclated
with future flagellate motility

= Found inside reticuloendothelial cells
= Multiplies by lengitudinal binary fission
= [here Is generally a small zone between the K and A




Premastigote (old leptemonas stage)

Volution
Granules (VG) Flagellum (F)

N K A /
“—— Flagellar pocket (FP)

= May have various shapes from short and-fat to
leng and thin

= Occasionally see volutin granules (VG) that
represent waste products In:the cytoplasm




Epimastigote (eld crithidia stage)

A

N K [
Posterior End Anterior End
Undulating membrane (UM)

= \aries in length (12-75 microns)

= K Is always anterior to the nucleus
= F pulls the body through tissues

s Epimastigote has an undulating membrane where the
promastigote doesn’t

= [he undulating membrane causes the hedy to undulate




ITRypemastigoete andf Metacyclic IFryponiastigote

A =

Posterior Anterior

= [hisis the Trypanesome

= [he KIS posterior to the N vs the Epimastigete with'the N
posterior to the K

= Binary-fission of the Promastigote, Epimastigote and
Tirymastigote are the same (K first followed by the A, F, the N
and then the cell)

= Metacyclic Tryposmastigote Is the same as the triy/poesmastigote
but Is the Infectious stage In the vector




African IirypPanesemiasis

= Knownias Afirican sleeping| sickness

s Endemic n 36 countries and affects from
20,000 t0150,000 annually,

s Untreated Is universally: fatal

= Animal infections may have more impact than
Auman Infections by decreasing the food
supply. (eg cattle, sheep, goats, pigs, chickens)




African IirypPanesemiasis

.

Figure 63.1 Distribution of trypanosomiasis foci in Africa. T. b. gambiense areas of distribution to left of dotted line in West and Central Africa; T.
b. rhodesiense o right of line in East and South Africa.

From Manson’s Tropical Diseases, pp 1172, Saunder’s 1996.




IFrypanosoma Riodesiense

s East African upland savanans
= Causes sporadic disease




IRy/pemastigote off Rhodesiense and GamibIense

A JF
K -
Posterior Anterior

UM
N

s [[iypanesome stage canrt be distinguished physically
from Gambiense though bielogicallyand
piochemically different

s 14-33 micrometers long
s Smaller kinetoplast than Trypanosoma cruzi

= 1. R. 1smuch less adapted to man therefore causing
Increased reaction and tissue damage and a much
higher mortality than T. G.







|_ife Cycle

s Host— Animals (eg bushbuck, hartebeeste, lion, hyena, cattle,
dogs, reedbuck, waterbuck, sheep, goats, etc.) eccasionally
man

s [Location — Blood, ILN"s, Spleen, CNS

= |ntermediate host — Glossina moristans group (prefers a dry
warmi climate)

= |nfective stage — metacyclic trypemastigote

= [[he incubation period for T. R. Is 3-21 days and Is usually: 5-
14 days. T. G has an incubation period from months to years.

= Commonly seen In hunters, honey and firewood gatherers,
fisherman and tourists In game areas




[Developmental Path

Intermediate VVector

Epimastigote

Develops in the gut

Metacyclic Trypomastigotes

Human Phase

Trypanosoma
Gambiense Local Tissue phase (1-2 weeks)
Trypanosoma Rhodesiense
|. Blood phase
|
I1. Lymphnode phase
[11. CNS phase y




|mmURosSUPPression

wth —  Trypanostatic
Gro b o /_(/ yp

I

Trypanosome
components

Macrophage
> TFN-o

> |mmunosuppression —&
pathology

+ *

From Manson’s Tropical Diseases, pp 1187, Saunder’s 1996.



Immune Responses

= [ ypanoesome populations have different
antigenic populations




Disease

|_ocall Tissue — T. chancre — painful boil with
Interstitial inflammatory reaction

Lymph-nede involvement — hyperplasia of
endothelial linings of bleoed sinuses and
perivascular infiltrates ofi leukocytes. Usually
rapidiand fulminant course resulting 1n-death
within a few-months

CNS — “sleeping sickness™ with headache,
paroxysmal fever, extreme weakness, rapid weight
loss, encephalomyelitis, mental deterioration,
coma, and death within 1 year




Disease

l_ocali Tfissue — T. chancre'= painful boil with
Interstitial Inflammatory reaction

Lymph-noede invelvement — hyperplasia of
endothelial linings of blood sinuses anad
perivascular infiltrates off leukocytes. Usually.
rapid and fulminant course resulting in death
within a few-months

CNS — “sleeping sickness™ with headache,
paroxysmal fever, extreme weakness, rapid weight
loss, encephalomyelitis, mental deterioration,
coma, and death within 1 year




Disease

. [_ocall Tissue — T. chancre = painful boerl'with
Interstitial iflammatory reaction

I, Lymph-nede involvement — hyperplasia of
endothelial linings of bleed sinuses and
perivascular infiltrates ofi leukogcytes. Usually
rapidiand fulminant course resulting 1n-death
within a few-months

1.  CNS — “sleeping sickness™ with headache,
paroxysmal fever, extreme weakness, rapid
weight loss, encephalomyelitis, mentai
deterioration, coma, and death within 1 year




Parasitemia rrelated signs / symptems

m Eever

= Headache

= Joint pains and myalgias
= Lymphadenoepathy

s \Weilght loss

= Pruritus

s Rash

= Anemia







OtRAer SIgns and symptems

Edema — peripheral, ascites; pulmonary, pericardial
effusion

Cardiac — nen-speciific ECG changes, CHFE

Endecrine — amenorrhea, Impotence, spontaneous
abortion

Gl — diarrhea

CNS — altered reflexes, hyperesthesia, paraesthesia,
seizures, aberrant mentation, sleep disturbance,
ataxia, slurred speech, paralysis, etc.




[DIagnoesIs — Stage related

., TIssue phase
Eluid aspirated from a chancre

- Hemolymphatic phase
LLymph-node aspirate

Concentrated ofi the blood! bufify coat (Giemsa
stain)

.~ CNS phase
Double centrifugation technigue — Giemsa stain




[DIagnesis

Serumiand CSE IgM Is often elevated (often 10X
oVver noermal)

CSE protein levels are usually elevated. An increase
ofi protein afiter treatment may. be an indication of
rielapse.

Immunofloursecent antibody (IEAT) and ELISA may.
e useful for screening. IEAT may be useful for
aSSessing cure.

NNN media can be used for culture but is unreliable
due to the few organisms present in most specimens

Inoculation of mice with heparinized blood







Treatment

Stage | and Il Stage 11
1. Rhodesiense | Suramin IVielarsoprol +
Corticosterolds
1. Gambiense Pentamidine Eflornithine
or or
Suramin Melarsoprol +

Corticosteroids




[DOSAQES

Pentamidine 4 mg/kg/day X 10 days |4 mg/kg/day X 10 days
Suramin 100-200:/mg (test dose) | 20 mg/kg on days 1, 3;
I\, then 1 g IV onidays: | 7, 14, and 21

1, 3, 7, 14, and 21

Melarsoprol for T.

Gambiense

2.2 mg /kg/day X 10
days

2.2 mg /kg/day X 10
days

Melarsoprol for T.

Rhodesiense

2-3.6: mg/kg/day X 3
days; after 7 days 3.6
mg/kg/day X 3 days;
repeat again after 7 days

2-3.6.mg/kg/day X 3
days; after 7 days 3.6
mg/kg/day X 3 days;
repeat again after 7 days

Eflornithine for T.

Gambiense

400 mg/kg/day In 4
doses X 14 days

400 mg/kg/day In 4
doses X 14 days

CDC numbers 404-639-3670, evenings and weekends 404-639-2888
From The Medical Letter, August, 2004, pp 1-12.




Melarsoprol [Dosages

s |I. Rhodesiense (CDC) doses inmg/kg I\ (treatment
day) = 0.36 (1), 0.72 (2), 1.1 (3), 1.8/(10,11,12), 2.2
(19),, 2.9 (20),, 3.6/ (max 180 mg) (21,28,29,30)

s . Gambiense — 3.6 mg/day (max 180 mg) 1\ on days
1, 2,3, 11, 12, 13, and 21, 22, 22 (last3 doses Ifi CSE
WBC’s > 20)

s, Corticosteroids should be given with Melarsoprol' to
decrease the risk of severe CNS toxicity

Nelson’s Pocket Book of Pediatric Antimicrobial Therapy, 15" edition, 2002-2003, pp 78

28




Side-Effects

Pentamiding \/omiting, hypotension;,
hypoglycemia

Suramin [Eever, jeint pains, rash,
desguamation

Melarsoprol Encephalopathy, diarrhea

Eflornithine Diarrhea, anemia,

thromboegcytopenia




Prevention

= Aveld bitingl fily habitats (brushy areas along lakes).
Stay/ 1 OPEen country.

Clear brush from around human dwellings
[Destroy breeding grounds
Traps for flies

Infiected patients should not breast feed or donate
blood

|ISelate and treat alll cases
s Release sterile male flies
s |nsect precautions




|ASect bite prevention IS effective

= Use insect repellents

= |nsecticide sprays containing pyretarum
s [reated bed-nets and clothing

= “Blousy” long sleeve shirts and pants




Permetiarin Application

s Use “4'Week Tick Killer 13.3%, solution™

s POUr 2 0z Inte a large plastic bag with 12 0z water
10 make a final concentration of 2%

s Place rolled fabric In the bag and gently shake 2
times then let It rest fior 2.5 hours.

s Remove the roll
s [Hang to dry for at least 3 hours

= Do not let the liguid come In contact with' lbare
sKin




Irrypanosoma Gamislense

\Western 2/3°s of Africa

IHest — Animals (eg dogs, pigs, sheep, cattle, kob,
hartelegeste, chicken, etc.) occasionally man

Intermediate host — Glossina palpalpis
T, G has an Incubation period from moentns te, years

T, G. Is assoclated with a more slowly progressive
COLIrSE

Congenital infection has occurred with T. G. but not
T. R.







Treatment

Stage | and Il Stage 11
1. Rhodesiense | Suramin IVielarsoprol +
Corticosterolds
1. Gambiense Pentamidine Eflornithine
or or
Suramin Melarsoprol +

Corticosteroids




AMErIcan Fr/panosomiasis

s . Cruzi, T. Rangeli

= |. Rangeli doesn’t cause disease but can e
conifiused with; T. Cruzi

s Found 1n the Americas

= 7-15 million infected In South America
= Important cause of deathi in South: America

= |t IS relatively common In immigrantsifirom
Central and South America




Irypanesema Cruzii— Chagas disease

Described by Carlos Chagas in 1909

[Disease range follows the vector — frieomi South \West US to Argentina
s [riatoma Infestus and dimidiata
= Rhoednius prolixus
= Panstrongylus megistus

IHost — maniand at least 100 other species and & orders of mammals (eg
dogs, cats, opoessum, raccoon, armadillo, meonkeys, rats, etc.)

10-12 million infected with 32 million at risk

Disease I1s most commonly seen in Mexico, Central America, and South
America

Zoonotic In US (eg Washingten DC, California, Tiexas) since the bug rarely
colonized US homes




AMErIcan Fr/panosomiasis

T. protracta
R. prolixus

T. dimidiata
T. infestans
T. sordida
ES T brasiliensis

[ﬂ]ﬂ] P. megistus

i

Figure 64.1 Distribution of the five major triatomine vectors,
plus R. prolixus and R. megistus, in Latin America. (After
Sherlock.®)

From Manson’s Tropical Diseases, pp 1200, Saunder’s 1996.




I'rypemastigete of Trrypanesoma Cruzi

F

K A /

Posterior Anterior

s 20 micrometers long

s |_arger kinetoplast than Trypanosoma Rhodesiense or
Gambiense

s, 3'’zymodeme profiles — all produce human' infections

s Z1 and Z2 — arboreal and terrestrial mammalian
transmission

s Z3 — domiciliary parasites







Insect
Vector

|_ife Cycle

\ Binary Fission of
Amastigotes and
Epimastigotes

M. Trypomastigotes

(30 days) Gl)

Bug bite

Other cells (heart,
skeletal muscle,
neuroglia, etc)

N
Acute &
Symptoms

2-3 weeks

Bug (bite site,
mucous membrane,

Metacyclic
Trypomastigote

Macrophages —_,

(5-12 days)
Blood Stream

/V
v Pseudocyst

ruptures

M. Trypomastigote

Amastigotes

4-5 days
of binary
fission

Trypomastigote







Transmission Factors

m V/ECtOor eExposure

Bloodl transfusions
Irransmammary. transmission
Infected food or meat
|_aboratory-aceidents

|_and colonization

Quality oft human dwellings




\Vector

= Adult insects can fiy.
= Feediat night
= Live In hoeles, like dark, humid sites







Chiagas® Disease

AcUte

Entry site lesions

Systemic signs and symptoms
Organi invelvement

Chronic

Dilation of hollow: viscera including the heart




Acute phase

= 95006 have no acute phase
= Children have more symptoms

= Acute phase Is often fiollowed by a life-long
asymptomatic period (70-90% of these
Infected)

= SOme patients experience a subacute
progression of 1liness that can result in a rapid
demise.

n 10% fatality rate in the acute phase




Portals off Entiry

s Ocular—48%
s SKIn = 24%
s Other / Inapparent — 28%




Entry site lesions

= Romana’s sign
= Unilateral, painiess, erythematous; palpebral edema
=_Occasional swelling of the entire side ofi the face
= Preauricular or submaxillary-adenopatiy
= Conjunctivitis
= Dacroeadenitis

s, Chagoma
s Erythema, prurritus, painless infiltration of the dermis
= Central desquamation with rare ulceration
= EXposed parts ofi a sleeping person
= Last for weeks







Organ Invelvement

s [Hepatesplenomegaly

s Lymphadenopathy.

s Muscles

e

= Pulmonary

= Heart

s, CNS — meningoencephalitis
x Bone marrow

m Skin







Congenital Chagas® [Disease

= Low birth welght
= Hepatomegaly.
= Meningoencepalitis withrselzures and tremors




Chrenic Chagas Disease

Offten seen at 30-40 years old
Occurs In 10-30% of those infected

Chronic myoecarditis IS most common
s Diffuse multifocal myocarditis with edema and fibresis
s Increased thrombosis seen in the heart wall
= Apical aneuryms occasionally seen
s EKG Is the 1%t manifestation (RBBB, PV C’s)
= Sudden death is common
s May:presentwith CHF, embolism, ruptured aneurysm, vent. fibrillation

Can see dilation of other hollow viscera

= Esophagus
= Colon with megacolon
n Ureter




Parasitized
Giant Cell



|“alboratory: Diagnosis

= AcUte phase
s Glemsa stained buffy coat bleoed smear

= Biopsy specimen — find T rypomastigotes and
Amastigotes

= Chronic phase
= Culture on. NNN media

= Xenodiagnoesis

s Serology — CF, IHA, IFAT, ELISA, RIPA, Latex
Agglutination, Direct Agglutination; Tests




Clinical Diagnosis

= \No single laboratory: test Is adequately
sensitive and specific to diagnose Chaga’s
disease

n Generally the diagnosis IS made by at least 2
different serologic tests (ELLISA,
Immunoflourescence, indirect
hemagglutination) along with clinical and
exposure history.







Treatment

Drug

Adult

Child

Benznidazele (not
available in the US)

5-7 mo/kg/day 1ni2 div
doses X 30-90 days

< 12 yo: 10 mg/kg/day
diviin 2 doses X 30-90
days

Nifurtimox* (consider
withgamma interferon
X 20 days)

4 doses X 90-120 days

8-10 mg/kg/day div: in 3=

1-10'yo: 15-20
mg/kg/day div in 4 doses
X 90 days

11-16 yo: 12.5-15
mg/kg/day div in 4 doses
X 90 days

*Nifurtimox (Lampit, Bayer, Germany). It is only available under the Investigational
New Drug (IND) protocol from CDC Drug Service, CDC, 404-639-3670 (evenings,
weekends, or holidays: 404-639-2888).




Control Measures

Avoid habitation in buildings infested with reduviid bugs (constructed of
mud;, palm thateh, adobe brick especially these with cracks im walls or roofs

Use insecticide impregnated bed nets
Don’t sleep or camp outdoors in highly endemic areas

Blood and serologic screening of household memlbers ofi infected! patients
With common exposure histories

Serologic screening before and afiter travel Iff expesure to the vector Is
unavoidable

Eliminate vectors in homes
Blood and organ-denor screening by serology
Tireat donated blood In endemic areas with gentian violet (diluted 1:4000)

Treat Infected (acute and chronic) to prevent progression to cardiac
morbidity:and congenital infection




Bloed Doner Screening fior Chagas
IR the US, 2006-200)

s American Red Cross screened 148,969 blood samples at three collection
centers, Los Angeles, Oakland, and/ Tucson.

s Initial screenwith ELISA. If positive It Is repeated twice. If the second!or
thirditest IS positive a RIPA (radioimmunoprecitation assay) Is completed.
[T the RIPA Is positive the specimen Is considered positive.

m 63 specimens from 61 donors were ELLISA repeat positive. 32 were RIPA
positive (51%).
= Prevalence 1/4655.

= On December 13, 2006 the FDA licensed the Ortho T cruzi ELISA test to
screen blood donors in.the US. It Is labeled for testing plasma and serum
samples from living cell and tissue donors and from heart beating organ
donors but not labeled for general clinical diagnestic use.

s US bloed supply began screening all' donations for T cruzi on January: 29,
2007 and providing testing services for smaller blood collection centers and
hospitals that request testing.

MMWR;56:7,pp141-143, Feb 23, 2007 61




American Assoclation of Blood Banks

All'compoenents from bleod denations that are repeat reactive
Py ELISA should be quarantinediand removed firom
distribution

[Denoer should be deferred from making donations indefinately:

Recipient tracing should be done on these Specimens repeat
positive by ELISA and confirmed with RIPA

Test at risk family members of confirmed positives with a
similar history-of exposure to Chaga vectors in an endemic
area

Deferred donors, at risk family members, and potentially
Infected recipients should be referred to health, care providers




Irrypansome Rangell

Histerically knewn as 1. Ariari

Seen i Uruguay, Chile, Hondura, Guatemala, Seuthern Mexico to Brazil
where Rhodnius IS present

|_arger andimore slender than T. Cruzi (26-34' micrometers)
Has a subterminall kinetoplast

IHost — animals and eccasionally man

[Dees not cause disease

Life cycle — similar to T. Cruzi except for method of transmission to
AUmMans

Tiransmiited by bug bite (anterior iInnoculative transmission) not firem bug
feces

Diagnesis — Blood smear, Culture of bleod
Problem —may be confused with T. Cruzi




Ifrypomastigote of Trypanesoma Rangell

Subterminal K A JF
_ Anterior
Posterior v UM

Terminal K position

s 26-34 micrometers long

s Subterminal kinetoplast vs 1. Cruzi, T.
Rhodesiense or 1. Gambiense
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