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Anthrax Clinical Disease and Epidemiology

| Martin Hugh-Jones, D.V.M.
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acillus anthrac

« Disease known for
thousands of years.
* Organism first described
in mid-1800s
« Used as proof of Henle’s
ostulates by Koch.

« First vaccines developed
y Greenfield and
oussaint; public

“demonstration by Pasteur
in 1881.

e Livestock and human
vaccines.




o | * A~ L
0§ 4k z 8o o4
.o o 2
| “ £33 £ & © »2 0o |
| N E® =2 o T EE X
S g8 2 8% g8 1573 |
| @ v G O o L g= S mm
S 55 £P5258 g _
R BEB 2222258 EXR
B ° e @ . ™ R

}
I
|
!
|
|
I




\
MW}

B. anthracis

» PCR analysis utilizes
Variable Number
Tandem Repeats ...
these are repetitive
sequence motifs.

~» FEight VNTRs are
presently used: vrrA,
virB1, virB2, virCl,

vrrC2, CG3 and one for

each plasmid; 35 more
are under development.

o Used rather like bar-
codes.

VNTR Polymorphism
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Marker Differences

B. anthracis P

virly
ey
Lad

fry 49 4
pEOR

a0, Rogion

353

« Using multiple locus
variable tandem
repeat analysis we
have identified some |
89 strains with more
awaiting definition.
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. The ‘B’ strains are
essentially limited to
southern Africa.
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e The ‘A’ strains are
found worldwide.
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Toxin production

. Protective antlgen (PA) binds to
host cell receptor

« Furin cleaves and releases PA20

« PAg forms a heptamer

« The toxin enzymes bind to PA;

. Receptor—mediated endocytosis

. Endosome acidification leads to
membrane insertion of PA,;

« Translocation of toxic enzymes

into the cytosol; LF, lethal
factor; OF, oedema factor

Nature (1997) 385:833-838
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athognomic
skin lesion ...
with a raised
vesiculated edge,
inflamed, and
- with a black
base to the ulcer,
e.g., charbon,
‘Siberian ulcer’. - T | .




e This postman
- had borrowed
his son’s
woolen scarf;
the son worked
in a bone meal
plant.

« Without prompt
treatment, it
carries a 10%
case fatality
rate.




¥

R
ST

e v
R




Cutaneous anthrax

e Cutaneous lesions
follow occupational
- exposure.

‘» Usually seen in men

after butchering an
. ~ affected cow; or from

handling hides,
especially sun-dried '
hides; or from carrying
contaminated building
insulation. -

« Also following insect
bites.
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Gastroenteric anthrax

* Seen only in poor, developing
countries with food shortages or
inadequate veterinary inspection —
recent cases in SubSahelian Africa,
Central Asia, Russia, India &
Thailand.

. ‘Usually have concurrent cutaneous
cases from butchering the affected
animal or handling the infected meat.

* Probable frequency: one outbreak
per 64 infected animals eaten.




Not reported

Sporadic
Endemic
Hyperendemic

Possibly free
Free (=> 8 years
without cases)
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- Sverdlovsk: Anthrax case onsets
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Sverdlovsk: Anthrax deaths




Sverdlovsk: Case onséts& Deaths
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Residence distances (m) from source
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All distances (m) from source
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T teing

Antibiotic resistance & sensitivities

SampleId | P | VA5 | VA30 | CIP | SXT | CZ30 | E15 | TE30 | CC2
|A0%0 |1 4 | R|R|12] 8 | 8 |38 9
lasss | s R 6 10| R [ 10| 6 | 8 | 6 |

a7 |S| R | 5 |11/ R|12| R|R |5

Kudu93 | §| 3 | R |6 R 12 | 619 |6

Kudu 93 is our routine reference strain. The others were the three y-phage
resistant samples in our Italian collection (n=53).

P Penicillin; VA Vancomycin 5 & 30ug; CIP Ciprofloxcin Sug; SXT -
Sulfathoxaxole 23.75ug & Trimethoprim 1.25pug; CZ30 Cefazolin 30ug; E15
Erythromycin 15ug ; TE30 Tetracycline 30ug ; CC2 Clindamycin 2pug




