


Patrick
Manson

-Born Scotland, worked in China for 23 yrs
- Pioneer in tropical medicine
- Posted to Formosa (Taiwan) as MO for the
Chinese Imperial Maritime Customs
- Kept diary; described elephantiasis,
leprosy and “heart disease” (was beriberi)
- 1871 - settled at Amoy [Xiamen], port on
the Chinese mainland
- saw many cases of elephantiasis,
developed surgical method for
removing extra tissue. records show
he removed 1 ton of tissue/3 yrs
- Hypothesized and then proved via
experiment with Hin-Lo that filariae are
transmitted via mosquitoes

-The first-ever demonstration that
mosqguitoes can harbor infectious
disease.




Filarial Worms

Lymphatic filariasis

— Wuchereria bancrofti, Brugia malayi, and Brugia timori

Subcutaneous filariasis

— Loa loa, Mansonella streptocerca, Onchocerca volvulus,
and Dracunculus medinensis.

Serous Cavity filariasis

— Mansonella perstans and Mansonella ozzardi

Other filaria

— Dirofilaria immitis




ADULTS
MATURE IN / \

CIRCULATORY SYSTEM,
BODY CAVITY, OR
CONNECTIVE TISSUE
OF FINAL HOST

ENTER BODY OF
FINAL HOST WHEN

INSECT TAKES BLOOD
MEAL

MIGRATE TO

PROBOSCIS | OF
INSECT

MICROFILARIAE

IN BLOOD STREAM
OF VERTEBRATE

H087

INGESTED BY BLOOD
SUCKING INSECT

DEVELOP TO

INFECTIVE

STAGE

IN BODY OF HOST

Fig. 179.—Nematode cycle—filarial worm type.
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Secondary infection

Obstructive Phase:
Lymph varices, lymph scrotum”.

Hydrocele, chyluria

Genera of

vectors —
Culex, Sl
Anopheles,
Aedes,
Mansonia

EPIDEMIOLOGY =

1 Fieservmr man

2. Vectors: mosquitoes-several genera,
many species

‘| 3. Mosquito ingests microfilariae

4. Development in mosquito thorax

5. Infected mosquito bites man

6. Infective larvae penetrate human

skin

7. Mature parasites in lymphatic
Lii i system Devel i.' : i
Dissection of proboscis | 8. Microfilariae in peripheral blood e 1 IHeg e

Fig. 182.—Epidemiology of filariasis.
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Fig. 180.—Geographical distribution of filariasis due to Wuchereria bancrofti.
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Lymphatic filariasis endemic countries currently under annual Mass Drug Administration (MDA)
As of April 2005
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LF: a very morbid diseasae

Table 3. Infectious and parasitic diseases burden, worldwide and by region, 2001

Disease burden

Disease burden by region, %°

worldwide, DALYs Southeast East Western The
Disease in thousands (%)*  Africa Asia Mediterranean  Pacific  Americas  Europe
HIV/AIDS 88,129 (6.0) 65.0 15.4 19 2.3 31 10
Diarrheal disease 65,451 (4.3) 329 342 165 6.3 43 13
Malaria 42,280 (2.9) 85.2 8.7 48 1.0 0.3 0.1
Tuberculosis 36,040 (2.5) 24.8 44.3 8.3 15.3 2.6 47
Measles 26,435 (1.8) 57.1 26.1 1.5 44 0.0 039
Soxually transmitted diseasa® 12,404 (0.8 1.4 34.8 107 B.1 B.1 29
Il__*.mehatic fllariasis 5644 (0.4) 342 49.6 8.7 7.7 0.2 U.DSI
Trachoma 3,997 0.3 382 6.2 15.1 406 0.0 0.0
Leishmaniasis 2,35710.2) 17.0 67.3 118 1.1 25 03
Hookworm disease” 1,825 (0.1) 23.3 45.7 8.0 136 g2 0.0
Schistosomiasis 1,760 (0.1) B0.6 0.2 1186 29 10.4 0.0
Trichuriasis® 1,649 (0.1) 75 26.0 22 466 177 0.0
African trypanosomiasis 1,598 (0.1) 974 0.0 25 0.0 0.0 00
Ascariasis® 1,181 (0.1) 102 228 52 464 14.6 07
Onchocerciasis g8/ (0.1) gb.0 0.0 4. 0.0 0.3 uu
Japanese encephalitis 767 {0.1) 0.0 452 106 44.3 0.0 0.0
Dengue 653 (0.0) 09 8.1 13.0 17.2 138 0.0
Chagas disease 649 (0.0) 0.0 0.0 0.0 0.0 99.8 0.0
Leprosy 177.10.0) 9.0 67.2 9.0 4.0 102 0.0
All infectious and parasitic diseases 304,37/ (24.5) b2.B 26.2 9./ 6.4 dh

874 « CID 2004:38 (15 March) » Hotez et al.



The Life Cycle of Lymphatic Filariasis

1 An infucisd mosguito Z Thee larvae migrale o e
deposils larvae on the skin lymphatic systerm, where they
whilg biting and the larvas grow, mate and form nests. The
erter the wound. nests cause blockages,
resulting in swealling and fever.

8 Microlilariae
pevalom irts
|arvas over &
pEriod ol & wesk,

\

& A rnosguilo Diles s
Infeclad parson,

3 Female worma produce
MK FSCaRI Worms
called microlilarias,
below, that swarrm in the
blood at night, when
masquitoss bite,

Ingesting the microfilariae v .
along with the blond \S\
- \
.
3
Pheen from C.DC

sl Gronbergd The New York Times
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Fig. 178.—Periodicity of Wuchereria bancrofti in peripheral blood. (After Manson-
Bahr in Strong: Stitt’s Diagnosis, Prevention and Treatment of Tropical Diseases. The
Blakiston Company.)




A.INITIAL ACUTE RESPONSE: B. GRANULOMATOUS REACTION:

Parasite-specific focal inflammatery reaction Release o 't'IE-,rmlJin:ic intracellular bacteria

{eell-mediated and humoral components) (WiolbachidSElaS worm s digested

Inflammatory Infiltrate surrounds and attacks worm TPl {turmdy asis factor] is induced followed
by & granulomdt (nflammatory response.

1. Infected MGSqQUITD NEeasss
B, rmalayi micrafilariae

AFvae

> LAls [ i . . " T+

L Microfilanas migrate to
lymph capiflary and into
lymphatic vessels

3. Maturation of larvae into
adult wor ¢ (3-12 months
N circulation)

4, Vesse! dilation

5. Intramural polyposis

6. Hypertrophy of vessel walls

7. Fibrosis in vessel walls
dure 1o granul
inflammatony

8. Back up of lymph in vessel

9. Lymph node entargement

£ Marisa Bonofiglio

LYM P H AT[ C F I I_A R I AS IS : inflammatory response til®IBfchia bacteria in filarial Worms

© Marisa Ennc-figlic: (contact: marisa.bonofiglio@utoronto.cal ** for personal education use anly, image not to be used without permission




LF: clinical manifestations

i

elephantiasis



LF: clinical manifestations
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Treatment

e Annual treatment of all individuals at risk
(individuals living in endemic areas) with
recommended anti-filarial drugs combination
— diethyl-carbamazine citrate (DEC) and albendazole
or
— ivermectin and albendazole
or

— regular use of DEC fortified salt can prevent
occurrence of new infection and disease






ONCHOCERCIASIS, LOIASIS AND FILARIASIS MALAYI
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Fig. 193.—Geographical distribution of onchocerciasis, loiasis, and filariasis malayi.



Onchocerca
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1. Reservoir: man
2. Vectors: species of the black fly—
Simulivm
3. Larvae and pupae of fly attached to
rocks in streams
4. Fly bites infected host
5. Larvae of Onchocerca develop in fly
6. Infected fly bites man
7. Adult Onchocerca in subcutaneous j
fissues 1
8. Microfilariae in skin and eye Simulium  sp.

Fig. 194.—Epidemiology of onchocerciasis.



Onchocercal dermatitis




Onchocercal dermatitis
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Onchocerciasis - Sowda




Onchocerciasis — Punctate Keratitis




Keratitis




Onchocerciasis: skin snips




Treatment

lvermectin (150-200 pg/kg orally, once or twice per year)is
the drug of choice for onchocerciasis.

Repeated annual or semiannual doses may be required
(drug kills the microfilariae but not the adult worms)

Antibiotic trials with doxycycline (100 mg orally per day)
directed against Wolbachia, an endosymbiont of O.
volvulus, have demonstrated a decrease in onchocercal
microfiladermia with 6 weeks of therapy

Some experts recommend treating patients with 1 dose of
ivermectin followed by 6 weeks of doxycycline

Diethylcarbamazine (DEC) is contraindicated in
onchocerciasis!!! (associated with severe and fatal
posttreatment reactions)



History of Presenting Iliness

33 y/o Nigerian female
Lived in U.S. for last 2.5 years

2 weeks post-op for resection of left foot
pyogenic granuloma

Re-admitted for surgical site infection



History of Presenting IlIness

Plain films of left foot demonstrated possible
subcutaneous gas

Patient was §/p debridement on hospital day
#1 when | D was consulted for antibiotic
recommendations

Claimed to have afever, denied chills
Wound discharge noted, blood cultures taken



History

PMHX: none

PSHx: C-Sectionx 2

Meds. Zosyn (Pip/Tazo) 3.375g 1V géh

All: NKDA

SHx:  Tob: none, EtOH none, Drugs none

FHx:  Non-Contributory

Travel: nonerecent, last in Nigeria 2.5 yrs ago;
Pets. none; |ll contacts: none



Physical Examination

Vitals:. T=97.8°F; BP=130/90; HR=88; RR=16
HEENT: Normal

Lung: Clear

Cardiac: RRR nl s1/s2; I/VI SEM LSB

Abd:  benign

Ext: RLE WNL; LLE wrapped and elevated

LN:  + shotty inguinal LN, + palpable
SQ nodule medial thigh, mildly TTP

Neuro: grossy intact



L aboratory

Wound Cx: many WBC, Mod GPC pairs,
few small GNR

WBC=8.1 HCT=37.0 PLT=232

Poly=32 Lymph=28 Mono=7 E0s=32 Baso=1
Na=143 K=4.1 C|=99 HCO3=27

BUN=13 Cr=0.8 Ca=9.5 Glu=90




L aboratory (cont.)

Blood cultures taken at presentation turned
positive

Gram stain performed did not reveal bacteria
Organism was found on differential slide

Simultaneously, wet mount made
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Verification

e Patient info, dlides, and video brought to third
party for examination and comment

o Attempts at restaining of slides made

 Features on organisms noted that brought
original diagnosis into question






Keysto Diagnosis

e | ocation of microfilariae
e Periodicity
e Morphology

— Sheath

— Cephalic head

— EXcretory pore



Table 11. Common Human Filarial Parasites.”

CHARACTERISTICS

WUCHERERIA
BANCROFTI

BRUGIA
MALAYT

LOALOA

MANSONELLA
PERSTANS

MANSONELIA
OZZARDI

MANSONELIA
STREPTOCERCA

ONCHOCERCA
VOLVULUS

Geographic
distribution

Adult habitat

Veclor

Location of
microfilarige

Periodicity

Morphology of
microfilariae:
Sheath
Length (pm)

Smedrs

2% Formalin

Skin snips
Widlth (m)
Tail and tail

nucle]

Cosmopolitan; tropics

and subtropics

Lymphatic system

Mosquitoes

]J)Jf'!t J(i

Nocturnalt

Present

244-296 (260
275317 (298)

7.5-10.0)

Tapered to point:
no nuclel in end
of tail

Asia, Indian sub-
continent

Lymphatic system

Mosquitoes

Blood

Nocturnali

Present

177-230 (220)
240-298 (270)

30

Tapered; terminal
and subterminal
nuclei

West and Central
Alrica

Subcutaneous
tissues

Chrysops (deer fly)

Blood

Diurnal

Present

31-2300 (238)

70300 (281)

2
5

"!..

Tapered; nuclei

rregularly spaced
(o end of tail

Africa, South and
Central America

Body cavities,
MESENteries, peri-
renal and retro-
peritoneal tissues ()

Citlicoides (midge)

Blood

None

Absen

[90-200 (195)
183-225 (203)

3

Tapered, bluntly

rounded: nuclei to
end of tail

South and Central

America, Caribbean

Subcutaneous
tissues

Cutlicoides, Simulium

Blood

None

Absent

[63-203 (183)

203-254 (224)

35

Long, slender tail;
no nuclei in end
of tail

West and Central
Africa

Subcutaneous
[185L1E8

Cudicoides (midge)

Skin

Nong

Absent

180-240 (210)
36

Tapered, bluntly

rouncled: nuclei 1o
end of tail. Tail bent

in hook shape

Africa, Central and
South America

Subcutaneous
tissues

Stmutlim (black fly)

Skin

None

Absent

304-315 (309)
59

Tapered to point;

no nuclei in end
of tail

“Modified from Smith et al, 19764, Used by 1
I Subperiodic in Pacific islands
*Subperiodic form as well,

ermission,
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Figure 10. Anterior and posterior ends of microfilariae found in
humans: Witchererict bancrofti (a), B. melayi (b), O. volvtlus (c),
Loa loca (d), Mansonella perstans (e), M. streptocerca (D), and M.
ozzardi (g), Modified from Smith et al, 1976a. Used by permission,
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Figure 6. Anterior and posterior ends of microfilariae found in humans: Wuchereria bancrofii (a), Brugia malayi
(b), Onchacerca volvulus (¢), Loa loa (d), Mansonella perstans (e), M. streptocerca (£), and M. ozzardi (g). Modified
from Smith et al, 1976a. Used by permission.



Loa loa

Microfilariae released
(during daytime) into
peripheral blood after 6-12 mos
(diagnostic stage)

A -

and live 4-17 yrs
causing:

Transient subcutaneous
Calabar swellings

Urticaria

May migrate through
conjunctiva

Red (tabanid) fly Red (tabanid) fly
(Chrysops) (Chrysops)
bites, injecting day-biting @
infective 3rd stage takes up microfilariae

filariform larvae 1st-3rd stage larvae with blood meal

develop over 10-12d in
fat body & migrate to proboscis

Chrysops breed in wet mud beneath
high canopy of rainforests




Lolasis - Clinical

Calabar Swellings

EyeWorm

Pruritis

Pain

—atigue, fever, arthritic pain

Eosinophilia (up to 75%)

Encephalitis— rare, associated with therapy




FIGURE 86-1. Adult Loa worm migrating beneath conjunctiva.
(Courtsey of Dr. J. Anderson.)

FIGURE 86-2. Zairian woman with Calabar swelling around left eye.
(Courtesy of the Armed Forces Institute of Pathology. Photograph

Neg. No. 68-7638-15.)

FIGURE 86-4. Surgical removal of Loa worm from eye. (Courtesy
of the Armed Forces Institute of Pathology. Photograph Neg. No.
75-1789-4.)







Lolasis - Therapy

e Diethylcarbamazine (DEC) is Drug of Choice since 1951
— 5mg/kg in divided doses qd for 21 days
— Killsmicrofilariae
— Slower against adults
— Given in escalating doses
— May give with steroids
— Consider plasapherisisif available
— Adverse Drug Reactions. urticaria, fever, nausea, encephalitis









“The fiery serpent” that afflicted the Israelites during their
exodus

Disease is more than 3,000 years old - discovered in calcified
mummies

Big enough scourge that it was recognized by Greek, Roman and
Arab-Persian philosophers and physicians; indisputably a disease
of antiquity

May not be a human disease of the future

Global eradication efforts spearheaded by the Carter Center in
1986--in partnership with WHO, CDC and UNICEF--have slashed
the incidence

— 1986, there were an estimated 3.5 million cases of Guinea
worm in 20 countries in Africa and Asia

— 2008, there were just 4,587 documented cases in 5 countries
all within sub-Saharan Africa

Soon to become the first parasitic disease to be eradicated--and
second human disease to be eradicated, after smallpox.

Furthermore, eradication would be achieved solely by behavioral
measures, not by a vaccine or cure (as was done with smallpox)
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Humans bacoma infected by drinking unfiltered water containing copapods {small
crustaceans) which are infected with larvae of D. medingnsis 3 Following ingestion,
the copepods die and release the larvas, which penstrate the host stomach and
miestinal wall and enter the abdominal cawity and retropentoneal space &, after
maturation mto adults and copulabion, the male worms die and the females {length: 70
ko 120 cm) migrate i the subcutansous Bissues towards the skn surface 33
Approximately one year after infecton, the female worm inducas a blisber on the skin,
ganarally on the deital lower extremity, wihich ruptures. When this leson comes into
contact with water, a contact that the patient seaks to relieve the local discomfort, the
female worm emarges and releases larvae ©. The larvae are ingested by a copepod ©
and after two weeks {and two molts) have developed nto infective larvae L6 ]

Ingestion
of tha copepods closas the cycle 1]




Where Guinea
Worm Is Found

When The Carter Center
began to provide technical
and financial assistance : _ A
to national eradication £ @ - PN > ' R INDIA
programs in 1980, ' : o
Guinea worm disease Nl s h
was found in 20 Sy : i YERIER
countries in Africa = 4 e et >

and Asia. Today the A e NIGERIA _
disease remains in six Tl i ETHIORIA
countries, all in Africa: L "
Sudan, Ghana, Mali,
Ethiopia, Nigeria, Niger.

PAKISTAN

CAMERDOM

LGAMDA,

. Endemic countries, 1986 (20)
B Stiill endemic countries, 2008 (6)






[32]
Number of

Reported

Cases of Guinea
Worm Disease
by Year,
1989-2007
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Treatment????




Dirofilaria immitis

Heartworm life cycle

live for up to live without
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