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Infection control project of Traditional
Medicine Hospital

Jen-Hsien Wang
China Medical University

ABSTRACT

Infection control is the biggest killer of hospitalized patients and medical
personnel and is also the most reliable quality index of medical facilities. In the past,
infection control in hospital is mostly focused on contact transmissible diseases in
big, modern hospitals. However, this trend changed after SARS attack. SARS
switched infection control from contact transmission to respiratory transmission
diseases which need a quite different control policy. Under this concept, all the
medical facilities taking care of patients should have a control policy to prevent
respiratory diseases outbreak in institute. We try to build up a good reporting and
education systems for traditional medical facilities to help them avoid disease
invasion.
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Smallpox (Variola) virus

% it (Smallpox) T

HAET £RTHA
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93-7-17

L1

Orthopoxvirus families Variola Virus

Vinus Maintenance  Other nalrally suscepiible Hurman

host species dsease . =
Variola Fhamens None Froresm———— « Variola major:

— temperature resistant growth

Monkeypox  Probably Humans, p D

rodents other large snimals 20-50% mortality
Comepax  Comels  None None « Variola minor (alastrim):

' Y aige Locatead temperature $ensitive growth

Veccia  Unknown  Humans, catie, horses Locatzed 1% mortality

(horses?)
HOTE - [

virm, Viccinia, he
amalipes vaccing virus, was leng beleved I be Kenfical 1o cowpon virus bul ls achuslly & dstindt
pacies el wary be relabed b horsapod vinse.

Clinical infoctious dizesses 2004.38:882-8

=t -LoirE— -

Variola vs Vaccinia Virus

Variola virus . Vaccinia virus

+ Only infect human = Wide range of host

« Pock in chick embryo  « Pock in chick embryo
small large
gray white hemorrhagic
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Smallpox disease: |

« Incubation period: 10-14 days
« Prodrome (2-4 days):

sudden onset high fever & malaise
» Clinical presentations:

80-90%: severe headache

90%: backache

60%: chills

50%: vomiting

10%: diarthea

I

Smallpox disease: |l

» Fever remission:
2n 31 or rare 4% day of fever
macular rash appear

« Fever relapse (1-2 wks):
6t to 8™ day of illness
persists until the rash scabs over
homogeneous illness
centrifugal spreading

I B _

Duration parameter for a smalipox
epidemic in Abakaliki, Nigeria, 1967

Means (days) Standard deviation

(days)
Pefiod before fever 116 1.90
Period from fever to rash 249 0.88
Pefiod with rash 16.0 283
Duration until isolation 20 200

Am J Epidemiol 2003; 158:110-7
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Minor Smallpox Criteria

*Centrifugal distribution: greatest
on face and distal extremities

+First lesions on the oral

n of lesions

/palate, face, or f
+Patient appears toxic or moribund

*Slow evolution:lesions evolve from macules to
papules/pustules over days (each stage lasts 1-2 days)

+Lesions on the palms and soles

TTETTYT T

(L1 |

Major Smallpox Criteria

«Febrile prodrome: 1-4 days before rashes
fever= 101°F + at least one of the following:
prostration, headache, backache, chills, vomiting, or
severe abdominal pain.
«Claddic smalipox lesion:
firm/hard, round well-circumscribed

+Lesions in same stage of development:
On any one part of the body (eg, the face or arm) all
the lesions are in the same stage of development (ie,
all aye vesicles, or all are pustules)

[ oot with Acose, Qmmersbized Vienscutes o Pacioior Roch ihmers |
I
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T
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| R I mu-.'. jr— e Ding b Rampomse Tonem Advines sm
- ol Contesd [om—ray sallostion. B
R

L ‘ssting &t CDC
Commet RO Tomm s
Semalpax
- [mosarox|
ik

* CDC. Generalized vesicular or pewtulag rah
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%n and case-fatality rate

of smallpox in India and Africa*

India, 1974-T5 Wrstern and centrsl Alvica, 1088
Age group Mo, of Case- Age group Mo, of
) canes (%) rate (%) i) cases (%) rate (%)
1 1,373 (5.8) 435 =1 102 (4.8) 204
14 5,867 (24.9) s 14 HTRT) 1.5
514 S.501 (40.4) 1.4 514 484 (.2} 1.7
1538 5.96 (24.4) 8.0 1544 1.009 {47.5) 15.2
4048 fCTRE 0.1 =45 100 (4.8) 2o
=50 412(0.1 T4 X
Total 23,548 (100) 1T4 Total 2,125 {100} 142
R Sk 2, Ward M o St A
Sesws, Ha 5, 1975, Coppraght 1973 by -.'_lﬂullo":“—“ Al -*I,D"- Foage W, m‘:m:‘

cxsirel Alnen.
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Modes of transmission of smallpox virus

Aerosolzed Most common mode of fransmission in natural-
respiratory droplets occurming disease
" Transmitied Trough both normei respiration and
coughing

mw,mme

tranamission hes been identfied

Direct contact Active virus shed from skin lesions and infected
bodily fuds

I in the use of i Enens,

toweis, and blankets

Formite Probable contact with secreions from siin
lesions or bodily fuld or from scabs harboring
VLS

J Lab Clin Med Volume 142 Nuwber 4

Factors increasing the risk for
smallpox transmission

Ganeral factors Incressed munber and sxtert of face-to-face contacts
High i
Incressed severly of dasese
Lack of vaccinsion.
Exposure ko palient during first wesk of resh
Laryngeal nvohament
tactoas Lack of

Viery youry snd siderly

Pregnancy
Low ¥
“MMM

i

i
|

Y
Lustar sconomic resources
Seting - d ikl
Cormmunity {fewsr inilial cases bul longer cutbreak with marmy

Iranemission cycles)

o Lab Clin Mind Volaws (42 Nuomber 4

Population parameters & analysis of
smallpox epidemics for estimation of Ro

Outbreak Popuaion  No.  Casefaalty Estmated
: rate (%) Re
Boston, 1721 10565  6.739 14 43
Burford, 1758 1520 1519 13 24
Chester, 1774 14713 3967 15 58
Warrington, 1773 7,000 2250 25 47
Paris, 1766 NA NA NA 45
London, 1836-70 NA NA MA >5
Kosovo, 1972 2200,000 1,100,000 10 108
Ewrope, 1958-73 NA NA 10 10-12

I L T pep————
sevandry imbection. i » fnlly sessapible popuision

Nature 2001.414.748-9

XIEZRE

« 18t % » RIEMIT » 2HARRELR
g 3

» 3% B A& & B &5 (Edward Jenner,1749-
1823) > ¥ M+ AN AL - £
EARSEE - MAHABIERCHEE
AR F—EAYEAMRE LAAHK
HEABEATRXN AR

- 19794 » BT S0 R E AR R AL

m AT AT T e A———  a————

RIEATRMARB?

[ R il “l’-—r - ——— — . —-—— Fo—— - ——————

Smallpox: a vulnerable specter

1LALSORBBRERAHE - bbbt g
AEBBREEN - K5 Faml A BrRER
EBf B TREELEATRE -

2HBBEMHRIEEA - 98% G L RERVYSE
% RLFMBRY-

3. &% Ak #droplet nuclei & & 8k ¢ K8 F 84
BETHERESE  REFFEEHFARN
saliva droplet¥ » TR X » BiRiEe
B BRERENRE

NEJM 2003;348.460-3
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Smallpox: a vulnerable specter

4_# Punjab, Bengal, Europe#i51=k R it B ¥ +
HB-RYRHF18AL Y - X § A irbedsides
8 IBAGERERE  TIABK S
RABFA 2@ H IR ABRBERM - X
AL MMA S -

SRILHEESHELE L - £1950-7T1xM s
RIEART BA%MBATEHNREBG - PPk
Avaccine-modified disease § iF .45 £ 1387
i 78% 5% 14

NEJM 2003:348:460-3

— ————

Smallpox a vulnerable specter

6.4 1950-7T1 ki ey RiEA M P » 20% 1 &
BEEFA 60%#1&11& EAMEEY R
HAMHERARA X

T RRMRER LA RN :&Mﬁiﬁtiﬁ
264 B R 4% b 48 A T A Rk

8. k?&ﬁﬁﬂiﬂ*&&#)i}#f&k {%szia .
35 B mAINE - MEMF - LR -
fﬂnih&WHO e T3 ﬂ:.lﬁ’ awﬁ&
Bom B FRBRIE - mﬂ*ki&ﬂﬁﬁaﬂ
HF &.ki&tﬁﬂﬁ&ﬂﬂi&. .

9 EBBAMBL AT -

NEJM 2003;348:460-3

L L1

RIEHEZALRE  RABE

» £1950-7T1eRH e RIEAT T » %
outbreakd : 44 A ARHAR 6783
WELSE  H5AH260% - BRi
A R Lo — e 48 kA R R M R %
HeheH -

s AEAB F ERAZRGRIEATHEL
7 B 5 (Seattle, New York, RIO Grade
valley) -

NEJM 2003:348:460-3

Parameter estimates & 95% ClI for a smallpox
epidemic in Abakaliki, Nigeria, 1967
Parameter Estimate 85% Cli
Vaccine efficacy 0816 0844, 0922
Contacts in compound (/day) 0335 0.182 0.527
Contacts in faith tabernacle church (/day) 0.0562 0.0187,0.127
Contacts in total population (/day) 0.0281 0.00447, 0.10
Factor for eardy infectivity 0157 0, 1.89
Onset of isolation measures (days) 51.5 447,506
Basic reproduction number a.a7 452, 101
Reproduction number before rash 0.164 0 1.3
Fraction of p 0.790  0.838,0.879
Fraction of close contacts 0.933  0.806,0.988
Compound: house-hold Am J Epidemicl 2003; 158:110-7

e ..,[,-, S

RieF &R — BT ae5ER

o AT

cREAGAETREAE RATARE
( vaccinia virus ) ¥ 4£d&

c AMRESH HEHEABZNS - mENE
HAREAGHEFINI100E S ARENAT
g&!ﬁ! CTEERAFARIEAY  H1F5F

#

c ARAGANTHAY  EEIREAKREAANK
REFARS T  MTHRBREEAREANA
AT E

c RIERBHEESTEMRSE (EMENLAR
LSRN FVETEE Y 8
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Vaccinia vaccination reaction .Variants of vaccinia vaccination

Day 8

Day 8 Day 14

E“ Parameter estimates of the case-fatality

Age & vaccination status of variola ratios & of the residual protection offered

- ! by smallpox vaccination for 680 variola
major cases in Europe, 1950-1971 major cases in Europe, 1950-1971

Time (years) since successhul vaccination Parameter Estimate (%)
;-m . Usvaceinated 10 1120 >20 Case-fatalty ratios of unvaccinated cases
Swwiving Fatal Suving Fatal Suwving Fatal Suvhing Fatal Age < 10 years 35
10-49 years wT
(¥ 12 12 18 0 Aos
Age = 50years 943
14 79
1049 19 18 47 1 3 ] 8 = g ot
=50 L - & A ¥ ’ L4 = if vaccinated 0-10 years ago 96.7
i vaccinated 11-20 years ago 836
Am J Epidemiol 2003;158:T17-T23
i vaccinated = 50 years ago 790

Am J Epidemiol 2003;158:717-T23

—“Rate of vaccine-related adverse e R
event per million persons vaccinated

Adverse event Primary Viaccin Repeat\

Inadvertent inoculation 529.2(1in 1,900) 421

EtiaataEs o 5 Can Postexposure Vaccination
i‘;"’m":“::u NN N against Smallpox Succeed ?
mﬂ b 1231in 81,300) 20

Death 1-2 (1 in 1 million) 025

Total 1253.8(1in800)  108.2(1in 9200)

Adopied fras Lass 1. Fosbum B Nl 1, Millar 1, Complientions of suuiper vaccmsten. 1963 rouly of 10 .
marveye. J bnfieet Dur 1900 122:308-9
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Frequency of transmnssaon of smallpox to household
contacts in villages in Pakistan, by index case
patients’ and contact vaccination status

All household contacts contacts

No. No.
Indexcasepatent  oentally Mo %M potenfaly  Noil i
exposed exposed

Unvaccinated 390 83 23 m 15 55

Vaccinated 52 3 5.8 48 1 21

ran Himer (1, fima N, MeCrummib ¥ A sty of imirotfiot rsmsssivsion of smallpes. A T Epubonsiol
1971 S252.68. Copyraght 1571 by Jobas Blopkins Blosmary Scheead of Priblic Health.

e A R as ARy - A

Severity of smallpox, according to
vaccination status, after the failure of
postexposure vaccine prophylaxis

Previously vaccinated Not previously vaccinated
IMild, Moderate, Severe,  Mild, Moderate, Severe,
discrete i discrete iconfuent
41(66.1) 16(25.8) 5(8.1) 13(33.3) 13(R3) 13(3.3)

CID 2003,36:622-9

Number of individuals exposed to smallpox who
received postexposure vaccination that failed

day of No. of (=101},

Proportion of persons vaccinated after
exposure who would develop smallpox
disease of normal severity

1
; : 100,
90
3 4 g 89|
4 13 g -
5 " T
& 8 Esn = No pricr vac
7 7 g 40 m'Vac > 30 yrs prior
8 20 0
9 7 L
10 3 10
u 1 o' .
2 s e6h 624h 13d 4Td  B44d
CID 2003:36:6229
CID 2003.38.622.9 Inarval between exposure & vaccination

*

25 s N
§ 20
3
IR .
E
[}
%10 -

5

0

RS FOR S F Y . TR TR S

Reponed posi-exposure day of vacdnation
FIGURE 1. Reported (circles) and predicted (asterisks) number
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Targeted Vaccination
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D - Highest level characterization (Federal)
C - Molecular assays, reference capacity
B - Limited confirmation and Transport

A « Rule-out and forward
organisms

Components of a Public
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Detection - Health Surveillance

« Rapid Laboratory Diagnosis

+ Epidemiologic Investigation

+ Implementation of Control Measures
- Prompt vaccination policy
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Priorities for Public Health
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+ Emergency Preparedness and Response
« Enhance Surveillance and Epidemiology
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+ Enhance Information Technology

+ Stockpile
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Rapid Response Team
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Bioterrorism:
What Can Be Done?

* Awareness

» Laboratory Preparedness
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« Individual & collective protection
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« Serum HSV-I IgG(+), IgM(-), HSV-II IgG,
M(-)

+ CSF influenza virus, enterovirus (-)

+ Serum JE virus 1gG, M(+)

Final diagnosis

Japanese encephalitis
.

L]

Arthropod—bomé Virus
(Arbovirus)

- Arboviruses are viruses that can be
transmitted to man by arthropod vectors

« WHO deﬁnﬂ:on

Vi P

d in nature pri lly, or to an
unpomm extent, through biological transmission

ptible vertebrate hosts by
hematophagus arthropods or through
transovarian and possibly venereal transmission
in arthropods

-

Arboviruses

» Togaviruses
e.g. EEE, WEE, and VEE

+ Bunyaviruses
e.g. Sandfly Fever, Rift Valley Fever,
Crimean-Congo Hemorrhagic Fever

= Flaviviruses
e.g. Yellow fever, Dengue fever,
Japanese encephalitis, West Nile virus

Transmission Cycles

+ Man - arthroped -man
- e.g. dengue, urban yellow fever.
~ Reservoir may be in either man or arthropod vector.
~ In the latter transovarial transmission may take place.
+ Animal - arthropod vector - man
- e.g. Japanese encephalitis, EEE, WEE, jungle yellow fever.
~ The reservoir is in an animal.

- Thavlruss ined in nature in a cycle
:.rwmnd vector and animal. Man becomes infected

- Both.cycles may be seen with some arboviruses such as
yellow fever.

NS

RN

%“ .
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Animal-Arthropod-Man Cycle

)

Examples of Arthropod Vectors

Asdas Aagyt Assorted Ticks

Arthropod Vectors

Mosquitoes
Japanese encephalitis, dengue, yellow fever, West
Nile, St. Louis encephalitis, EEE, WEE, VEE etc.
Ticks
Crimean-Congo hemorrhagic fever, various fick-
borne encephalitis etc.

Sandflies
Sicilian sandfty fever, Rift valley fever.

Animal Reservoirs

In many cases, the actual reservoir is not known.
The following animals are implicated as reservoirs

+ Birds Japanese encephalitis, EEE, WEE, St.
Louis encephalitis, West Nile virus
+ Pigs Japanese encephalitis

» Monkeys Yellow fever
- Rodents VEE, Russian spring-summer encephalitis

[ |

Diseases Caused

« Fever and rash
The patients may go on to develop encephalitis
or haemorrhagic fever

+ Encephalitis
e.g. EEE, WEE, St Louis encephalitis, Japanese
encephalitis, West Nile virus

+ Hemorrhagic fever
e.g. yellow fever, dengue, Crimean-Congo
hemorrhagic fever
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The Japanese Encephalitis Serccomg es
of the Family Flaviviridae
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Japaness Encephalitis Risik
Bl ganajsnng

Hlstory of Japanese encephalms

- 1871:
Summer-fall encephalitis outbreak in Japan
= 1924:
Largest outbreak in Japan, involve > 5000
cases, 60% fatal
= 1934, Hayashi
isolate virus, reproduce disease in monkey
+ 1935:
neutralizing antibody is protective

Japanese encephalitis: |

+ JE virus is a mosquito-borne zoonotic flavivirus
that infects a wide range of vertebrate species in
an enzootic cycle primarily of large waterfowl
birds and swine.

Horses & humans are bystanders to this enzootic
cycle and, once infected, dead-end hosts.

Old name: Japanese B encephalitis (DDx with
Von Economo encephalitis)

.

Japanese Encc-phalltis -

+ First discovered and originally restricted to Japan.
Now large scale epidemics cccur in China, India =
and-other parts of Asia, '

+ Flavivirus, transmitted by culex mosquitoes, esp.

Culex tritaeniorhynchus

The virus is maintained in nature in a transmission

cycle invelving mesquitoes, birds and pigs.

Japanese Encephailtls

Most human infections are subclinical: the
inapparent to clinical cases is 3C0:1

In clinical cases, a life-threatening ancephalitis
occurs. . "

The disease is usually diagnosed by serology.
No specific therapy is available.

Since Culex has a flight range of 2Ckm, all lecal
control measures will fail. An effective vaccine is
available.
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Age distribution of JE cases in Andhra
Pradesh, India, 2000

% cases
18
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F'deortion of JE cases by age groﬁp,
Vietnam, Northemn region, 1996-2001
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" JE case distribution by age
Nepal 2001, WHO reports
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= Zoophilic

Mosquito maintenance of JE
virus
= Overwintering
= Transovarial infection

» Infection at oviposition
12-100%

» Sexual transmission

Hosts of Japanese encephalitis

« Epidemic amplifying hosts
pigs, birds

« Nonamplifying hosts
cattle, dogs, sheep, cows, chickens,
peridomestic rodents
zooprophylaxis
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JE virus in pigs

- Almost all domestic swine can develop
viremia capable of infecting mosquitoes
within 1 wk after placement

- Viremia lating for 3-6 days with viral load
of 10° SMIC LDso

« Infections in adult pigs: asymptomatic
Infection in pregnancy: abortion, stillbirth

pEE

JE virus in horses

« JE virus can infect horses & develop
CNS infection, and at times precede
human clinical cases.

« Clinical similar to human disease
« Dead-end host
« Case-fatality rate of clinical case=42%

« Viremia lating for 1-4 days with viral load
of 10"* SMIC LDso

(L]

JE virus in birds

« Asymptomatic, amplifying hosts
« Viremia with viral load of 10** SMIC LDso

APPSR A

Clinical stages of JE

» Incubation period: 5-15 days

= Four clinical stages of JE
prodromal illness 2-3 days
acute stage 34 days
subacute stage 7-10 days
convalescence 4-7 weeks

» Symptomatic:asymptomatic=1:300-500

SRR

Prodromal stage of JE

- Nonspecific febrile illness
coryza, diarrhea, rigor

+ Follow by
headache, vomiting, convulsion &
reduced level of consciousness

Acute stage of JE

» Meningoencephalitis

+ Grand mal seizure, generalized, motor type
children: 10-24%
adult: less common

+ Abnormal behavior: older children & adults
“war neurosis” during the Korean War

+ Poliomyelitis-like acute flaccid paralysis
asymmetric, legs > arms
30% with subsequent encephalitis

+ Others: aseptic meningitis, febrile convulsion,

respiratory-like febrile illness
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Subacute & convalescent stage
of JE

= Focal seizure
= Asymmetric paralysis
= Parkinsonism-like illness

= Facial N. palsies & meningeal irritation
rapidly changing CNS signs

Clinical laboratory of JE

» Moderate peripheral leukocytosis with
neutrophilia and mild anemia
» SIADH: polyurea + hyponatremia
+ CSF findings:
IICP: 50%, with poor prognosis
pleocytosis with lymphocyte predominant

i

Qutcome of clinical JE

» Mortality: 30% (5-50%)

poor in young children (<10 years)
* Residual neurologic disability

one third of survivals

« Evidence of prior dengue immunity is
associated with better outcome

[l

Case-fatality rate of JE & reported
number of cases of dengue

JE ¥

FLE 23 TS
20%

i

Congenital infection of JE

+ #£1980¢p & Uttar Pradeshit. 7 &9 — =k B 8%
FMTFPHIL R IR B FAER
4 in the 15t or 2™ trimester: miscarried
5 in the 3rd trimester: OK
+ JE virus replication in aborted placenta

« Effect of asymptomatic infection ?

year Thai CDC

Treatment of JE

+ No specific therapy

« Appropriate supportive treatment

+ Other treatments
dexamethasone: no benefit
neutralizing murine anti-JE Mab: benefit
interferon-alpha: no benefit
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JE related causes of death in Andhra
Pradesh, India 1980-1997

Diagnosis

+ Serology - usually used to make a diagnosis of
arbovirus infections.

Culture - a number of cell lines may be used,
including mosquito cell lines. However, it is rarely
carried out since many of the pathogens are group 3
or 4 pathogens.

Direct detection tests - e.g detection of antigen and
nucleic acids are available but again there are safety
issues.

[ [w« SRR, l -

Laboratory diagnosis of
Japanese encephalitis

+ Antigen tests :
aRJEREL Y HRELBCSFT -
@ santigen testi% # & &

* Antibody tests : s
IgM capture ELISA z sensitivity A 100%
{2448 B8 1-28 2 g
e PRI 23
A teflavivirus g § &% 51 3%

FEE]

Prevention

Surveillance - of disease and vector populations

« Control of vector - pesticides, elimination of
breeding grounds

« Personal protection - screening of houses, bed
nets, insect repellants

+ Vaccination - available for a number of arboviral
infections e.g. Yellow fever, Japanese encephalitis,
Russian tick-borne encephalitis

.

L]

Vaccination

» Vaccine
formalin inactivated
mouse-brain derived vaccine
- Effect
100% immunogenic
91% efficacy
immunity persists for at least 3 years

6000
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IOCIJJ \\

o
46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94 97
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Number of JE patients & immunized swine
in |ki island, Nagasaki prefecture, Japan

% % 61 "
Year, 19XX
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> 1918 flu pandemic (Spanish flu)

= 20-40 millions died -

» human-swine reassorted H1N1 virus -
» 1997 Hong Kong H5N1 outbreak

= 6 death in 18 cases -

» Teal-quail-geese-chicken reassorted

virus 7
= No vaccine developed -
= Candidate of next pandemic -

FTER B IR R

» %% B/ ¥#%E (ex: HIV/ AIDS)
> %% 8 /%% £ ( ex: Hantavirus/ HPS)
> %% B/ ¥k ( ex: JEV/ Australia)

> %% & /3 ## ( ex: Vibrio cholerae O1/
0139)

> %% K /%% £ ( ex: Avian Influenza Virus/
Human)

> ¥% 8 /& #4 ( ex: Dengue Virus/

Americas)
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g EE B R PR IR (5 (1994-1999)
: [ ¥ 0L Eaciarial- e ——— & :
=5 1977 —% Leglonnaires disease

el | distrbuted
1981 Staphylococcus Texlc shock syndrome
o m:r,ne:u';u syndrome
1982 M‘ Lyme disease
1902 Tﬂ-ﬂ:—ﬁ bac tosis
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> M » Acute Hemorrhagic Fever Syndrome

» Acute Respiratory Syndrome
» Acute Diarrheal Syndrome

» Acute Jaundice Syndrome

» Acute Neurological Syndrome
» Other Notifiable Syndrome
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Cases of Animal Rabies, 1955-2001

Rabies (J£ K %) =
HAEE RATFHA .,:\ _
G Bk S A |\
el TSN ]

IR EET
93'10"16 = m fME TMS T Mn' TS TMS 19 e 80
.‘ﬁ ax

,.-. B T Teupue— .;-. S AT AT AT TR o d——

ae i D + . Month, 2001 Distribution of Major Terrestrial Reservoirs
Rablss in stic Animals by Month, 2001 of Rabies in the United States
Cats Catthe Dogs _
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5| ea
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Jen Feb Mar Apr Moy Jus Jul Aug Sep Oct MNov Dec .
[ E)C M_

Principal animal vectors of rabies

Location Vectors

North America Skunks, raccoons, foxes, bats
Western Europe Foxes, bats

Eastermn Europe Foxes, dogs

Latin America Dogs, bats

Caribbean Meongooses

Africa Dogs, jackals, mongooses, foxes

.I
: |
1€ase 15 Canes ® 30 Canen c
CIID 200030 {Jasmary)
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No. of rabies cases in human, dogs, &
wild animals, 1938-1992

Ciin Microbiol Rev. 1996,9:166-178

Number and month of reported bat (1990-
1999) and human rabies cases (1990-2000)
No.of bat cases No. of human cases
2,000 [ ]

-8
1,500 ¥
-6
bs
1,000 .
3
500 1 L2
1
= | I .
Jum Fob Mar Apr May Jum Jul Amg Sep Ot Nev Des
m ANNALE OF MEMSXGENCY MEDCINE 79 5 MAY 2007

E?yﬁawrus genus of the
Recent surprises of Lyssamrus thabdovirus family
- 1996 & 1998: Genotypo Vins Source Dlsktion
B % A #7157 #rabiesta & ¥ 2 Lagosbatvins  Bat, cat, hasnotbeen  Africa (rare)
é'lﬁ AABLV detected in hurran
3 Mokota Shrewmouse, cat Adrica
RN z3TRc . mASKAR e RS T
5| Sifurabiessy EBLV AL % ey syt oy
Lancet 2004;363:959-69 7 ABLV :‘—__‘ I:u;tél ..., , @
Lance! 200436395089 |

e

Global distribution of ly
(red: rables-related viruses, m\!ﬂOubuhl white: rabies free)

Rabies virus

Envelope

(Membrane)  Matrix Protein Glycoprotein
NP nmmwwm/
"?‘:v‘f':%g - 4t ’! " 1?—'
=5 CHEIN S

it uﬂ"'ﬁﬂmmmmnuumm«\

Ribonucleoprotein
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=l e

Cross section of Rabies virus

Cross Sectional

Cycle of Infection and Replication

e an

EM picture of Rabies virus
=S B e

Rabies virus
budding from
neuron cell

Pathogenesis
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4. The virus incubates

Pathogenesis cycle of animal rabies

in raccoon for 3-12 wks.
T 5. When it reaches the
b s R brain, the virus multipiies
spreacs theoug rapidly, passes to the
i (0¥ spinal salivary glands, and the
cord & brain raccoon begins to show
signs of disease
2 Rabies virus enters. 6. The infected
the raccoon through animal usually dies
infected salva 1. Raccoon is bitten within 7 days .
by a rabid animal
Lancet infect Dis 2002,2-327-43

‘-.-. T TP SRS

Rabies virus binding

* Nonspecific viral attachment
to several types of cell surface receptors
CH20, PLs, sialylated gangliosides
« Specific binding
nicotinic acetylcholine receptor
postsynaptic site of NM juncti
competitive with cholinergic ligands
neuronal cell adhesion molecule
P75 neurotropin receptor (p75NTR)

Lancel 2004,363:950-60

Clinical presentation

Human rabies encephalitis
* Prodrome

local paresthesialitching of biting site
= Classic form

hydrophobia, aerophobia
» Protean manifestation

paralytic form

seizure disorder
psychiatric disturbance

Lancet 2004,363:950-69
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Factors increase risk of rabies
virus infection
- Severe exposure

- Bites are on the head, neck or hands
- Multiple or deep bite

Lancet 2004,363:959-69

Diagnosis

Antemortem diagnosis on human Postmortem diagnosis on human
rabies rabies
Specimen  Aim Test
- - Specimen Aim Test

Skin punch  Antigen detection  IFA on frozen section - - . = i
biopsy Viral RNA RT-PCR Brain Antigen detection IFA on impression smear
Toarm. CoF b ;"'Ef e inoculation b Ve I Thesua culine

9 ing Mece: necropsy of Suckling mice inoculation

Vienl RHA RT-PCR CNs Viral RNA RT-PCR
Serum Antibody U i d, test diately . Amtoction in  Ei P
Vaccinated, save & compare m Mﬁmw tissue Y
CSF Antibody detection  Test immediately with serum
Lancet 2004;363.950-69 Lancet 2004;363.959-569
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’:Aﬁl_le: morl: e]rﬁ diagnostic test results for 20

human patients with rabies in USA, 1980-1996

No. of patients positive  Earfiest positive
for rables vinsfotal no.  resyll, day of

Test tested (%) Hness.
RT-PCR analysis of saliva for rables vinus RNA 1010 (100) 5

Brain biopsy for rabies virus antipen 3 (100) ]

Muchal skin biopsy for rabies virus antigen 1015 (677" s

Virus isolation from saliva 15 (60 ° 5

Antibody to rabies vrus in serum 1018 (58) 5

Fabies virus antigen in touch impression from 28 (25) 14

comea

Asiibody to rables virus in CSF M3 (15) 15

HOTE. Datn ars from |1}, KT, rorors tramseriptase.

o o e e

4 Lot megaies ressit wae om dya 24. " CID 2000:30 (Janoary)

DFA for rabies (+) DFA for rabies (-)

Negri bodies are present with

cerebellum, patient died of rabies (Courtesy of CDC)

B

Treatment &

Prevention

Mortality of rabies
Mortality of unvaccinated rabies:

100%
= Mortality after untreated bites by proven rabid
dogs in India:
35-57%
Intact skin is protective
= Modem postexposure freatment is highly
successful

.

BMJ 1923,2:298
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Important past and present rabies
vaccines for humans

Trre o i, e dechits = el e
Pt Ll iy oy
Foum P ettt b e e et ¢ bt e e
Sorp ey it Shp, o okt b b e e
Fommrob iy e e o e o e,
e s
rrey [ B repacior it Dok e i
ey e [ Dok atere Ay = e
[ ]
ooy Ches e, pr—tone e S ¥t oot s
-y '
L [ Pttt et s s g ot F o e e
Lo Loat ] PO Ueed B o e U8
Pegoy n
Y P [ el el ottt by
ROTA GOV ot e o, X, b 8 e o PCACY.ptod e o s e, PR, piod ok ey
e, P e,
pre—r

—

;dm:a; n "ra: gi'és vaccines-USA, 1999

Vaccine, route Product name Manufacturer(s), phone no.®

HOCV, im, id  Imovax Rabies
Imovax Rabies |.D.

RVA,*im RVA

PMC, (800) 822-2463

BioPort, (517)327-1500

PCECV, im RabAvert Chiron Behring, (800)244-76689
RIG Imogam Rabies H-T, PMC,(B00)822-2463

BayRab Bayer, (800)288-8370
NOTE. BICV, b ol oull cnbars vasine; id, i pifind chick

#d*_mm-ﬂ-:—*m&-—jﬁhlﬂt—_
aduacked.
& Tempormdy svaleble.
¥ Losstfens +F el P——— Lamnlng, biiali . .
Marbary, Curmamy; PMC, Lysns, Frases.

CID 2000;30 (January)

Regimens for pre & postexposure
vaccination with rabies vaccines

b — Days dosws arw ghvan Foomariis

Prosapmars.

o B, and 11 or 28 ‘Stariand regimen

- 07, i 11 o0 28 w—gun-u—n--—-#

Posterpome

o 0,3,7, 4, and 23 LIS el VKD e St

- # 2 dosss), 7, and 11

- .37 @ dooss oachl, 23, Uned In Thalland wilh FVRV, PCECY, or POV

o o&mﬂu—; Uned b dovolopiong Countries with oo custurs

oozt daveffor

o Samd3 e chn avmarare] i it velth coll
waceing ¢

[ Pamd3 v oL vacs uation with el
vaccm? ol recorrv——"ded in the LS

BOTE M, i,

e

T — s

B i = e e e

Schedule of postexposure
prophylaxis for rabies, USA, 1999

Vcomon sk, beaimet Fiegrren

o Eren sty el
Waund cleanng

"J:.'.. of 3 eSS, e T80 -le. adatie, 3 WK sgent

M F1G. muounnm&rﬁﬂnlmm ]
[ e — hnnu\l!ot-n-u
n——--—--n“
—Iﬂ--
Voo (HOCY, Frvil, or O 1wl duse b jdelcld srea’) on deys 001, 7. M, sl 0.
Prevsty vacerated”
m--“mﬂnm W avmduine, 3 vaceisl ngent sueh &
me FB shondd et b sranestaerd
WM. O i dose im (detoed ares®] na deys OF and 1.
T T, b it
rib-Srviphray
ey
e o
e e
mug—m-—n—.n—

mmcy, wva
CID 2000:30 (January)

Inducatlons for Rables lmmumzatlon
Evakumtion and o m-—--—
‘arsrmal
Do, cat, femet M::umdmluw— .mlm md
mwmﬂﬂm Tredhnmd‘%ﬂlmu
Unknown or escaped Consull public health officials
B e . i eea s o ' vt R
camivores, woodchuck rabies free or uniil arsmal
is proved rabies free by
Imboratory
Livestock, rodents, Consider indivicually Consult publc health officals
(rabbits and hares)
* RaGmrabirs s e
IRmg 8 s et s i m e b
m“n?‘hn‘d—l-—- ﬂ'h,“_;“-u-u—ﬁll_-m i

EEE

Guidelines for care of bite wounds:
History of injury

+ Information of biting animal
Animal's health & immunization status
Animal’s availability for observation

= Circumstance of bite
Provocation
Time of bite

= Patient information
Health status, including underlying Dx
Drug allergy
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Guidelines for care of bite wounds:
Physical examination
» Diagram of wound location, type, & depth

« Description of range of motion, neurovascular
examination, and tendon function

Guidelines for care of bite wounds:

Others

+ Baseline radiographs if bite imvoh
joint or bone

» Gram stain & cultures (aerobic & anaerobic) if infection
present

a hand or is near a

|
g
i
?

Follow-up in 24 to 48 br for outpatients
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Creutzfeldt-Jakob disease Human TSE
CJD Human TSE First reported
ST Creutzleldt-Jakob Disease(CJD)
Sporadic(85-90%) 1921
Familial(5-10%) 1924
7 : Tatrogenic(<5%) 1974
sPrion disease Variant(vCID) 1996
Gerst St ler-Scheinl 1936
= transmissible spongiform Syndrome(GSS)
. 1957
encephalopathies(TSEs) R
Fatal Insomnia
Familial 1986
Sporadic 1999
o [ " r
. RBZERRBE AREEZ 5
e i . B AR &

s LREREEERRAZAA

- BMAMREEETRAZHRA -

s EAEMERRARL RSB ERELR
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EaNaOH lhr=>ik-Aibit> £H 2 R Ak 848121°C
lhr=2 ik >R Mk -

$EBNaOH lhrik ks - B£8R RS E
$81210C 3 ik 2 4B134C Lhr> B KR 2R R
E ¥

% Ao NaOH & # % L 0min=> 7k ik D> ¥ Mk i -

» 4% %R EA48134°C 18min -
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162 7 %
AT At AR B AL 7k

= X #EIN NaOH

p &8 1hrik 2

RRARERT @

w BB ERRERRGIE -

w AL S B R F R
L e MBE

A BRFHRELEBEEM A
BREZRfTHRE2LHAE -

» PrionkELiRE H EAHAR -

#, $.1643 (Sodium hydroxide » NaOH)
N #EREEFA

o n BRIMENEWEBR AR F
o BTN EREBETHA
ﬁ.

. fARARSE ~ 55~ B BH o HESE
BikiE o HBRGEAEEEARRM -

w AU NG EGRE ¢

w AENaOHEY F 2 MAP & S B35 2 &,

BEEGHNERTERAEEHRTS
A e

NaOH ® R EEFH

w R AR AN £ % AR A5Na0H

-l R AVE S XL RS X RS
2

w {8 A i@ 2z NaOHiZ i » 2 B A K EHK
HEEBER UEZABBREYS
BFRE -

BACMESRTZRES X

" BAABRZBRE BN EFEE 58

. EA
 BEFRRAELESH T AMNA LT S -

. LR
C BRARABLERIEN  LERERBETE
 ERLURAPRESIGM 0 EMNESTHORE -
o ZMMEESR RAPA LIPRB -
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o EEsm B EA -

AFABRETARERMEAKO I X

RFFHRPTF:

AHF2%, HEARFRE
k.

[l renrcug |2 sFcuBst®

5. hmFRR |6 EFARNESLTS |,
£ 53 E L]

-
I
1
1
I
1
1
i
I
L
1
I
]
I
1
]
]
1
I
1
1
I
“

Prevention is Prisary WASH HANDS!!!
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Prion diseases and Variant
Creutzfeldt-Jakob disease

o N NP

WEF mAREHAH
PEREAFHEET
FTEREHET
93-11-20

History of prion diseases: |

s FHEI193FEL BB —EFNR - ik
# AAHFT—HikbLhis LFFEA
FIEMEMHZBMARARTT » BbibHmeh
Creutzfeldt B 65 524k T ¥eri # e 2 » BRI
A ROEFTEAFEF R EAHFRESL
RO ERBIH — B & oYJakob » 4
EHFRAT—ed HHARELERFTS
faF - BAE - BEAHFER  E—HAr08
& &+ §iE4 A Creutzfeldt- Jakob disease

EEEmi

History of prion diseases: Il

» 1950 : Kuru outbreak in Papua New Guinea
» 1957 : Carleton Gajdusek, slow acting virus
(1976 Nobel price)
+ 1996 : mad cow disease in UK
= 1997 : Stanley Prusiner, prion
(1997 Nobel price)

Stanley B. Prusiner
Bx USA
&4 01942
“for his discovery of
Prions —
a new biological principle
of infection”

R NN BB SNBSS SN NS B SS AN DI L

Definition of prion diseases

= Transmissible spongiform
encephalopathy

- Deposition of PrP, an abnormal form of
a normal cellular protein, PrP°,

» Sporadic (ldiopathic) form
Genetic form
Acquired (latrogenic) forms
Variant form

B

Normal prion protein, PrP°

« Encoded by prion gene (PRNF) on
human chromosome 20
« Equivalent prion genes in animals
= Function unknown
? Anti-oxidant system
? Cellular copper metabolism
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Abnormal prion protein, PrP

« A post-translational conformation change
product of PrP®
» Relatively insoluble & protease resistant

« Accumulate in tissues forming amyloid
structure

- Pathology change: neuronal loss, astrocytic
gliosis, spongiform change

« Infectivity

Prion protein gene, PRNP

« Polymorphism of codon 129
M: encode for methionine
V: encode for valine

= Normal UK population
MM 40%, VV 10%, MV 50%

R

PRNP codon 129 genotype
distributions

MM (%) MV (%) WV (%)

Normal population 39 50 1
sCJD (UK 1990-2002) 68 16 16
vCJD 100 0 0

J Neurol Neurcsurg Psychialtry 2004;75:suppl1:i36-92

e

Animal prion diseases

+ Scrapie: sheep, goats

» TME: Transmissible mink encephalopathy
« CWD: Chronic wasting disease of deer

« BSE: Bovine spongiform encephlopathy

« BSE related diseases: Transmission of BSE
to cats (FSE) and other animals

o aal

Human prion diseases

= Kuru

confined to Papua New Guinea

related to cannibalistic mourning rituals
» Creutzfeld-Jakob disease

the most common human prion disease
« Gerstmann-Straussler-Scheinker syndrome

a rare autosomal dominant disease

= Fatal familial insomnia
arare autosomal dominant disease

Sporadic CJD (sCJD): Epidemiology

+ sSCIDARFRLHCID  FARHABEFIA
P EFEHR—ERF

+ sCID—#dk# 4 g B RRLRS AR
Th R A #PRNP&) & 14 R 8 S PP £ 4%
S ) '

o B R MM A0 0 TORS SHE
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Age- and sex—spédﬁc mortality rates
from sCJD in the UK (1970-89)

= males
~B- females

-

Age- and sex-specific mortality rates
from sCJD in the UK (1890-95)

s

e o v -
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SO EEEE

L it L
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Age- and sex—spebific mortality rates
from sCJD in the UK (1996-2003)

T A S

Deana/millioniyer
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Sporadic CJD (sCJD): Clinical

« Rapidly progressive dementia
associate with cerebellar ataxia
or myoclonus
- Ability to walk & speak is often lost early
- Progression culminates in a terminal
akinetic mute state with myoclonus

Sporadic CJD (sCJD): Clinical
variations
- Isolated, progressive cerebellar
syndrome over several weeks before
other features
« Isolated, progressive visual disturbance
culminating in cortical blindness.

Sporadic CJD (sCJD): Prognosis

« Median illness duration: 4 months

« Mortality within 6 months: 60-70%

« Survival over 2 years: 5%

- Still can walk & talk at a year: sCJD is
unlikely
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- Awareness of sCJD
A rapidly progressive dementia

« Other early neurclogical features (esp. cerebellar or
visual)

* Myoclonus
+ Exclusion of other diagnosis

+ MRI Exclusion of other diagnosis
Findings suggestive of sCJD

+ EEG Periodic discharges

+ CSF Positive 14-3-3

Exclude other diagnosis (eg no pleocytosis)

Clinical diagnostic criteria of sCJD

e

EEG findings of sCJD

» Generalized bi- or triphasic periodic
sharp wave complexes appear with a
frequency of around 1-2 per second

» In 60 — 80% of cases of sCJD
- Less frequently seen in genetic CJD
+ Not been seen in any case of vCJD

i

CSF 14-3-3

*« CSF14-3-3x E¥ th#v 4% & » #CID
oMbk EETRTIHTRER
#|CSF¥

« CSF 14-3-38 =48 The e R 16 i
BT » T A JE ¥ A 2 h 5 ErCJD »
sensitivity & specificity#4 =T i 94%

bt PR P A Svd [TV
QT N Ty A

e oy N e, /{‘P-.. e,
v'f-..,-r‘,\__,.»g._..a\,n{.

LA ATy
e s e S
g e ek O
i v i

PP S

B e Ak
e e

Typical periodic EEG in sCJD

MRI showing bilateral anterior basal ganglia high signal
in sCJD

Tissue from the human brain affected by spongiform change

- 248 -




PEFEEE S 23Y ¥4

Automated recognition of spongform change

oot R
e -w%m R 2

A 'map’ of spongform change

Automated recognition of prion protein plaques

e

Genetic prion diseases

- & £ : PRNP#f £ #human chromosome
2054 R%

s ESFABEDEHRG Y » Liodh
HRAREBARAS > ARSI R

- ¥ % R#h B : genetic CJD, FFI, GSS

[ Ll

Genetic prion diseases#) & /K & 3,

s FEAMZERAARRERA  QEREAFR
REAZBITREHTARRHYE LR MR
F) » {2 %44 > 65 & & 3. #inon-genetic form#)
2REFKR

+ Autosomal dominant, penetration& & B8t 5
4 M » % E220K R % 60K = penetration
£0.45 80#% 11 + 40.96

c AAEEHERRBAMERAREFALS

EREnEN

latrogenic CJD

- 1974: —ni S RABBHG AL 18EAR
A% TCID

- AEAEFA 0 BREFRAAMR EEELdepth
EEG electrodesm{%2|CJD » @M AERT
#1950s ' Fl—R{zlp H = 44 SRR TEAE
i@ shFH & @ik AFFICID

« 1980s : £ # ® # 38 % 42 A s64rhuman pituitary
hormones # #4i 4# 5% B ™ 4% 2] CJD

- %] B %7 45 247 3004 iatrogenic CJD# %




;ases and mechanisms of

iatrogenic CJD
Mode of Infection Mo. of Incubation
cases period (mo)
Neurosurgery 5 12-28
Stereotactic EEG 2 16-20
Cornea transplantation 4 16-320
Dura mater transplantation 120 18-216
Growth hormone 142 50-456
Gonadotropin 5 144-192

Seminars in Hematology 2003,40:16-22

Variant CJD

L=

Variant CJD

- 19964 3 B H R 104z FdsCIDE & & »
el R A K EHRAHBE » Db
Avariant CJD » &K £ % TBSE
(bovine spongiform encephalopathy) g
AT

s B EMALEZHE AT 140K &

« B A 9vCIDs 4734 A codon 120MM

i

Variant CID& E& FR & 3,

. 7&35;;-&}\ » 34 E£8629% (range 15-

s FHEAAUSHFEREE > &%
depression, withdrawal, anxiety » 4%
4 i 3.1 4o gt & persistent painful
sensory

« #6{8 B4 » sataxia® £ a9 3sCID&
RATEHR

Age at death of vCJD & sCJD in the

UK by 5 year age group
g ' sCJD 1990-2002 .
@ 100
-
o
3
E 60T vCJD 1995-2002 ]
Z 40 . -
2l il
0 = =L
2]

Age groups (years)

Duration of illness (months) in

vCJD and sCJD

1 a

§E -
;& 70
L8

4 r-

20 vCJD

1 3 5§ 7 9 11 13 15 17 19 21 2B >4
#EWHE(A)




Age- and sex-specific mortality rates
from vCJD in the UK

5 s ?
333FFRGRIIIR98E

May 1, 1995-Dec 31, 2003

MRI showing bilateral and symmetrical
high signal in the pulvinar nuclei of the
thalamus — the "pulvinar sign’ of vCJD (>90%)

[ e

Differences between sCJD & vCJD

sCJD vCJD
Mean age at death 66 y/lo 29 ylo
Median duration of 4 months 14 months
iliness
Thalamic MRI high Caudate/putamen Pulvinar 90%
signal 60%
EEG “Typical" 70% “Typical” 0%
Neuropathology Plagues 10% Florid plagues

100%

(B

Differences between sCJD & vCJD

Clinical findings sCJD vCJD

Age at death (yr) 66 28
Duration of iliness (mo) 4months 13 months
Psychiatric findings rare common
Rapid dementia Commen rare
Sensory symptoms Rare Common
Myoclonus Common  common

Seminars in Hematology 2003,40:16-22
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Differences between sCJD & vCJD
Pathologic findings sCJD vCJD

AR AN

Spongiform change  Cortex Basal ganglion

PrP plagues Kuru type (10%) Florid (100%)
Thalamic gliosis Rare Frequent
PRNP genotypes MM, MV, VW MM

PrP* isotypes 1,2A 2B

PrP*in extraneural No PNS, RE
tissues system
Seminars in Hematology 2003;40:16-22

RFHHE
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