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Case presentation

* 24 year old pig chaser

* Admitted February 1999

* 4 day history of fever and confusion

* Initial temperature 39C

* Neck stiff, drowsy

* Became comatose

* Treated with ceftriaxone, Acyclovir, RHEZ

Progress II

« Fifth hospital day:
— Began to improve spontaneously
— Able to respond to simple commands
— Intermittently confused
* Tenth hospital day:
— Alert and oriented
— Repeat CSF exam normal

Discharge

« Discharged on 14™ hospital day
o Well
 Diagnosis:
— ”Viral encephalitis of unknown etiology”

Nipah Virus: A Recently
Emergent Deadly Paramyxovirus

Patient was called back...

Internal Medicine Journal 2001; 31: 132-133
CASE REPORT

First case of Nipah virus encephalitis in Singapore

P.A. TAMBYAH,' ]. H.TAN,' B. K. C. ONG,' K. H. HO' and K. P. CHAN*

\Department of Medicine, National University Hospital and *Department of Pathology, Singapore General Hospital,
Singapore

In March 1999, an outbreak of Nipah virus  Subsequenty, two separate serum specimens from
0

IgG and IgM antibodies to the Nipah virus by
enzyme-linked immunosorbent assay. This was
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Neuroradiology

Nipah Virus Encephalitis:
Serial MR Study of an
Emerging Disease’

PPURPOSE: To report the serial magnetic resonance (MR) imaging findings of the
Nipah virus.

MATERIALS AND METHODS: Twelve patients undenwent serial MR imaging. Eight
patients were examined at the outbreak; 11, at 1 month; and seven, at 6 months.
Contrast material-enhanced MR images, diffusion-weighted images, and single-
voxel proton MR spectroscopic images were reviewed. Clinical and neur
assessment, as well as analysis of the size, location, and appearance of brain esions
‘on MR images, were performed.

RESULTS: During the outbreak, all eight patients had multiple small foci of high
signal intensity within the while matter on T2:weighted images. In six patients,

five.patients had widespread tiny foci of high signal intensity on T1-weighted
images, particularly i the cerebral cortex. Diffusion-weighted images showed de-
creased prominence or disappearance o lesions over time. There was o evidence
of progression o relapse of the lesions at &-month follow-up. MR spectroscopy
depicted reduction in N-acetylaspartate-to-creatine ratio and elevation of choline-
to-creatine ratos.

weighted fuid-atten
ance imaging brain
tical and subcortical hyperintense les
ipah encephalits,

ip: ke other
lesions that are primarily within the white matter, with transient punctate cortical
hyperintensities on T1-weighted images.
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Eaton et al Nat Rev Micro 2006,4:23-35

Don't mess with Nature

m KB Chua | Journal of Clivical Virology 26 (2003) 265-275

The Web of Nipah Virus Emergence

Natural Reservoir Hosts of Nipah virus
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Fig. 2. A flow chart representing the proposed sequence of events keading 1o the spillover of Nipah from its reservoir hosts (P.
campyrus) into the swine population and subsequent transmission to other animal hosts including humans.
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Ending the Outbreak

* >1.5 million pigs killed
* Industry devastated
» Pork ban in SG continues (!)

Scientific American 1999
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What is an Emerging Infectious Disease?

* "new, re-emerging or drug-resistant infections
whose incidence in humans has increased within
the past two decades or whose incidence threatens
to increase in the near future."

— Lederberg et al Institute of Medicine 1992

Barmah Forest
virus (1992/93)
HFMD (1999)

McKentzie et al EID June 2001

~ Malaysia: Nipah virus
Pig destruction — US$ 540 milliol
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lién Hong: Kg;lg SAR:
i influenza A (H5N1)’
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1997 & 2001

http://www.apec.org/infectious/NoN/Rodier.pdf

Targetted surveillance?

* Early warning
* Most vulnerable

¢ Most controlled
environment
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e NEW ENGLAND
Watch out JOURNAL of MEDICINE

for the e
Canaries.....

of Fatal Transplant-Associated Discases

High-Throughput Sequencing Method
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Palacios G et al. N Engl J Med 2008;358:991-998

Propagation of the New Arenavirus in Tissue Culture

Palacios G et al. N Engl J Med 2008;358:991-998

A large outbreak of acute encephalitis with high fatality rate
in children in Andhra Pradesh, India, in 2003, associated with
Chandipura virus

BLRao, Atanu Basy, Niteen S Wairagkar, Miind M Gore, Vidya A Arankall, Jyotsna P Thakare, Ramesh S jod;, KA Rao, A CMishra

et 006368 86574
St Commt
Summary B —
Background An outbreak of acute encephalitis of unknown origin with high case fatality _RT-PC andipura virus RNA was done on the
reported in children from Andhra Pradesh state in southern India during 2003. We investig. basis of the G gene sequence for an Indian Chandipura
virus isolate (CHPI-653514, Genebank accession number
Methods Cell lines and peripheral blood lympl sed to i Joassey

y and used in hemi-nested format for the detection of
samples. Identity of the agent was established by electron microscopy and serological and it (i dipura viral RNA n ciical specimens

PCR products were purified by use of Wizard PCR
preps DNA purification Kit (Promega, Madison, USA)
to the manufacturers instructions, and

aced with Big Dye Terminator cycle sequencing

Findings Clinical samples tested negative for IgM antibodies to Japanese encepha

measles viruses, and for RNA of coronavirus, paramyxovirus, enterovirus, and influenza vit
from six patients with encephalitis and was identified as Chandipura virus by electron n
fixation, and neutralisation tests. Chandipura virus RNA was detected in clinical samp
Sequencing of five of these RNA samples showed 96.7-97-5% identity with the re
Chandipura viral antigen and RNA were detected in brain tissue of a deceased child by imm
test and PCR. Neutralising, 1gG, and IgM antibodies to Chandipura virus were present i
samples. Serum samples obtained after 4 days of illness were more frequently positive for 1
than were those obiained earlier (p<0-001). A similar trend was noted for neutralising antib

Interpretation Our findings suggest that this outbreak of acute encephalitis in Andhra Prad
Chandipura sirus, adding to the evidence suggesting that this virus should be considered as
pathogen.

Figore - Transmisson lctrn micrographs f primary Chandipurs v
ot from cutre
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Laboratory and Epidemiology Communications

Surveillance of Mosquitoes and Crows for West Nile Virus
in the Tokyo Metropolitan Area
Yukiko Tabei*, Michiya Hasegawa, Norko Ivasaki, Teue Okazaki,
Yasuko Yoshida and Kauyosi Yano
Deparmentof Mcrbllogs oo Mtopolian st of Pulic Heath Tokyo 165073, Joan
Commsicted by Mutso Kotayhi
(Aceeped Octaber 11, 2007)

West Nile virus (WNV) is @ member of the genus  No nvasion of WV nto Japsn has been confirmed. H.
faviviidae, which is smigeicaly close to the Japanese  cver, WV could nvade Japan i the ner futur under the
o WV infee- i sl
tiom were it confirmed in North America in 1999, WV entr and leavethe county witin short perod o time, e

REAL-TIME PCR TESTS AVAILABLE FROM CDSL (wef 15 June 06)

DMERI@DSO
OKert Ridge) Buiking
27 Medical Drive #13:01.

Tel 54357242 Fax. 64857262
it

[PATHOGEN REMARKS
acillus anthracis shed PCR, 150 15189 soon
Francisella tularensis shed PCR, 150 15189 soon
ersinia pestis shed PCR, 150 15189 soon
ublished PCR, 150 15189 soon
i virus ublished PCR, 150 15189 soon
Legionella shed PCR, 150 15189 soon
Plasmodium species shed PCR, 150 15189 soon
Salmonella species shed PCR, 150 15189 soon
Shigella species “house developed and validated, 150 15189 soon
Vibrio cholerae -house developed and validated, SO 15189 soon
Tfluenza A shed PCR, 150 15189 soon
Toflucnza B shed PCR, 150 15189 accreditation soon
Adenovirus shed PCR, 150 15189 acereditation soon
Respiratory syncytial virus ublished PCR, validated in-house
Human ublished PCR, validated in-house
Dengue virus generic shed PCR, validated in-house
Tapanese encephalitis virus shed PCR, validated in-house
hik virus shed PCR, validated in-house
Yellow fever virus ublishe validated in-house

Please send test requests to CDSL, DMERI@DSO, 27 Medical Drive, #13-00, S(117510).
Tel: 64857242 (Jimmy Loh), 64857257 (Janet Chew). Hp: 97965585 (Jimmy Loh).
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Could we have prevented the
Singapore Nipah outbreak??

Internal Medicine Journal 2001; 31: 132-133
CASE REPORT

First case of Nipah virus encephalitis in Singapore

P.A. TAMBYAH,' . H. TAN,' B. K. C. ONG,' K. H. HO' and K. P. CHAN?

"Department of Medicine, National University Hospital and *Department of Pathologs, Singapore General Hospital,
Singapore

In March 1999, an outbreak of Nipah virus  Subsequently, two separate serum specimens from
encephalitis was recognized among slaughterhouse  our pasent obtained during follow up 6 weeks and 10
workers in Singapore.! One month prior, a 24-year-

old ction worker presented to the
University Hospital with a 4-day history of fi d found to be strongly positive for
confusion. He had a temperature of 39°C, neck stiff-  IgG and IgM antibodies to the Nipah virus by
ness and drowsiness. His full blood count and  enzyme-linked immunosorbent assay. This was

DALY EPIDEMIOLOGY REPORT
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o e
MO Update Singapore
o UnususUpates
Sases of atert via Inpatient Surveilisnce Number of cases |Detailst Remarks

[yr— '

o ot ren 0 |

it Gutober 2000 EP1 o563 10 monio dngus and DHE cases.

o

o sz o Generavarae 2
Seetsynderchservaton "
ot e of M - 18P 00 s

e ———)

7 wom s o v 5. g s

D e L N ——
inedior 1 seratenin el o oo e Sy o

ek 3750 t b of atmis i 1 ward 1o P D, pande

7 yoars o P on 17 o6 Pri e ACUTE oL
[GALLETONE A Fecent NSTEM, Demens

e

90 ears o PP on 7. b, Standtn cotapse case — Asgsrche © presentation 25
o At reaive, collpsed 71hou sgo. rﬂwﬂmu»,.,&ww 20 Aol ota
puramedics o Spons Fesponse Ko rauma P

5030 ot P cn 12 e pa eyt N, i pa e s 5t
e e s, whle e o b 1 b L A Ho

6 yoare o PP o o FTA

79 years oM. PP o 20t Pr D NSTEML P st seinees on pherpom

ransfer  special

=
2SS & ¢
<none> e | q
To: CONTACT_TRACING@nuh.com.sg, Song_Khim_CHUA@nuh.com.sg, “Benjamin ONG - CMB"
<mdcongkc@nus. edu.sg>, Khean_Teik_GOH@nuh.com. sg, mdcfda@nus.edu.sg, Yi_Ann_CHAI@nuh.com.sg,
Gamini_KUMARASINGHE@nuh.com.sg, Raymond_LIN@nuh.com.sg, “Tow Keang LIM* <mdclimtk@nus.edu.sg>,
Siu_Yin_LEE@nuh.com.sg, Shirley_OOI@nuh.com.sg, "Pac-Tang KAO" <paevd@nus.edu.sg>
Paul Ananth Tambyah <mdcpat@nus.edu.sg>
Re: EPIU Update For 21-Feb, 2007, Wednesday.
Cc: Toon_Mae_NG@nuh.com.sg, Candy_John_LIEW@nuh.com.sg, Xiuying_SUN@nuh.com.sg,

CONTACT TRACING@neh com o6, Epidemiaiogynun com 5
Bee:

Dear Mabel

Can you call me as soon as you read this at 98126960, We need to alert MOH ASAP about the 29 year old with the travel history to
Hongkong who presented with URTI symptoms, was diagnosed as viral fever of unknown origin and died suddenly

It seems too deja-vulll

Paul Ananth
Non corcner W
(8 03 0 i on 1005 PV HT 0, OV ertcdar o220 5percions 205, At 05:58 PM 21/02/2007, CONTACT_TRACING@nuh. com. sg wrote
iy e, il e e, ke o o e
70y 08 o 1 P S o0 0 108,10, O TN e b Regards:
) . oo 10 porphasl vk e ste e o
rwumonia D T reev———— Tel No: 6772 2112
i basagangha beed. Unit €PIL)
50 cars o P on 157 PIAH DIV, s Mumsystem wrcpin wth oy NUH
st Frcoec et s o chion S0bAs sl haemaioma. Fcieves 1t Post
bcapsur cataract Bhsor efoctedochantod pror e 5cees
P Repor Feueted a

At 08:14 AM 22/02/2007, CONTACT_TRACING@nuh.com.sg wrote:
DearAll,
There is a coroners case whose pri. Dx. is : viral fever of unknown origin.

details from HIDS notes:

29 yr old Chinese lady

Previously well

Now admitted for

1. generally feeling unwell x 3/7

- with fever, runny nose, dry cough

-no al pain/urinary

2. transient syncopal episode on day of admission

- Ilghtheadedness ostura\ related

Had seen GP ?(ven Anarex, then amoxycillin

Had travelled 10 Ho% ong 1/52 ago - no contact with iliness while there. No h/o TCM use
Admitted lhrougi hypotensive with BP 71/60 - improved to 85/65 with IV fluids
Had received 4L of IV ﬂulds byl e time she reached inpatient ward. BP was 90/60 at time of admission to ward
Never tachypneic - pulse 80.

Patient had mild dizziness on nsln? to walk but denled other symptoms

O/E alert, oriented Afebrile, BP 90

H S1S2 L clear A soft NT, BS active neuro rossly normal

FBC: Tw 7.07 Hb 13.3 PIt 131 RP#1: Na 134 K 3'urea 2.4 Cr 77 Glu 7.4 Lactate 1.7
CXR - no active lung lesion, heart size normal

Imp: likely viral fever- of uncertain origin

Placed on hourly monitoring with further IV fluids given in ward. Started IV

ceftriaxone

gloggsgrepeated in ward:ABG: pH 7.35 pCO2 31.1 pO2 8=95.1 HCO3 16.7 BE -7.6
al

EBC falling plt count to 98. Thus dengue serology added; pending at patient's
emlse
Renal ?anel remained stable However Mg and Ca low - given IV replacement

17/2/07 0400h: Patient's BP decreased to 80/60. Tachycardic and tachypneic,

sweating ++

Ran fluids fast. ECG then showed no hyperacut echanges nor changes

characteristic of pericarditis. Sinus tachycardia recorded

Decision to start |V dopamine as inotrope

However patient collapsed at 0515h - no spontaneous respirations, pulse not

palpable; ECG - pulseless electrical activit

Givne 2.4mg atropine, 1mg adrenaline. CPR commenced

Intubated and manual ventilation given

Cardiology reg on call contacted - bedside 2D echo showed no pericardial effusion

or tamponade

Given 10mg adrenaline total - refractory PEA on cardiac monitor

F/b 10ml CaCl2, 250ml HCO3, 1 unit Hartmann's, 1 unit gelofundin

Labs: Na 141, K 5.2, urea 3.7, Cr 81. total Ca 1.54

Rhythm subsequentlg evolved into asystole

CPR stopped at 0630h. Have updated consultant on call re: above events

To be made coroner's case.
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From: Eoul Arenth Temyoh ko ocatinsckzal
Sent; Thursday, February 22, 2007 6142 P
To: Chua Song Khim (N
Teik (NuH), Dale Fisher; Lim Tow Keang; Benjamin K C Ong (Medicine); Raymond_LIN@nuh.com.sa;
[
Subjact: Re: EPIU Updite For 21-Feb, 2007, Wednesdsy.

Hi CEO
I have spoken with Raymond (who was in Frankfurtl) and the reg who saw the patient (Rahul). The case was very unusual and Raymond
is going to try to get some specimens from our lab to see if diagnostic tests can be run. He is also going to speak with someone at
MOH to ensure that appropriate specimens are sent from CFM.

Khean Teik, can you help chase up the prelim PM report? | think that MOH will be interested

Paul Ananth

At 10:24 AM 2210272007, Song_Khim_CHUA@ruh. com.sg wrote:

Paul

plse keep CMB and | updated on this case. ty

Paul frarth Tambyah <rdepst@nus ac.£0>

220207 07:10 A

Subject: Re: Coroners Case  Fever of unknown origin)
C: Ai Lian NG <NG_Ai . CONTACT_TRACING@nuh.com.sg, Gamini_KU!

Khean_Tei GOH@nuh com.sg, macma@nus edu.sg, Raymond_LIN@nuh.com.sg, Toon_Mae_NG@nuh.com.sg, Tan Y&
<YE_Tun@moh.gov.sg>

Thanks 1

At 09:25 AM 23/02/2007, [ wrote:
Good Moming Prof

Ive checked with HSA, Forensic medicine

Autopsy was done on 18 Feb 2007 by Pathologist DIl ]
His contact no. is 63130638, | was not able to get hold of him the whole of
yesterday, will try again.

SGH virology had received the following autopsy samples:

Lung tissues and broncho swab were sent to SGH for respiratory viruses
culture and IF

Brain and CSF were sent for neurotropic virus CFT

Heart tissue was sent for enterovirus culture and isolation

There was no dengue PCR or serology requested by NUH or HSA

Cause of death is pending the above results
Body was released with Cardio-pulmonary failure as cause of demise.

Will check whether patient had retumed work after her Hong Kong trip

Denoument

To: mdcpat@nus.edu st
Ce: Raymond LIN <Raymond_LIN@moh,gov.sg>
Subject: Fu: Sudden death with URT]

From =

Date: Sat, 24 Feb 2007 21:18:56 +0800

X-MIMETrack: Serialize by Router on SEHUBMOD3/GOV/H/SINEXTRA(Release
6.55FP1HFSD | June29, 2006) at 02/24/2007 21:18:58 Serialize complete at
02/24/2007 21:11

Xeimss-version: 2. DAB

Ximss-result: Pas:

imee ssaninor MBLE SM3

ss-tmaseResult: TT:1 TS:-14.9524 TC:1F TRN:0 TV:3.6.1039(15016.001)

se-scores Clean:99.90000 C:2 M:3 S5 R:5

ings: Baseline:3 C:1 M:1 S:1 R:1 (0.5000 0.5000)
o Ongma\AmvilTnme 24 Feb 2007 13:18:59.0790 (UTC) FILETIME=[5855EEE0.01C75816)

Dear Paul
Not sure whether you know this already.
Patients resp IF was positive for Flu A
Was any testing for flu done at NUH?

Thanks

[

[ mr———

BIAT
ELSEVIER ‘Burms 28 (2002) 349357

Multi-resistant Acinetobacter baumannii on a burns
unit—clinical risk factors and prognosis

Ting Hway \‘von‘z, Ban HD(‘k Tan*, Moi Lin Ling, Cclm Song

(S o S ST
Accepted 27 Novemsber 2001

Abstract

Burns patients are highly susceptible to infection, and preventing and treating infection e iutegral to the successful management of

severs bun:
Multi-resistant Acinetobacter baumannii (MR-AB) strains are becoming increasingly important in nosocomial infections. We con-
duced a eospecve stdy of al adlt admisions o e Smgapore Gemeral Hosputal (SGHD Nationl Bures Cnter ovr a 18 month
period
The : ABwered HED .
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Very early in the outbreak, the MOH
stopped briefing doctors and started
using the mass media extensively

STUCK AT HOME?

IS S’PORE HANDLING OUTBREAK WELI." -
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Everyone had to
follow the rules

Even if we disagreed
with them!

Important decisions needed to be made in
response to the outbreak:
A major hospital was closed

[ov rwv wniE, WAL EMOTIONS ESCALATE...
B promoting mediation directly 1o 0 g
iblic. they can turn to the opiin
Positions harden and costs rise.””
po .
T : - e

For next 2 CrrE e —

5th person to die was in both TTSH and
NUH Patients still

THE fifth person to die from severe acute respiratory syndrome (Sars) was .
probably infected when she was a patient at Tan Tock Seng Hospital (TTSH) k
from March 20 to 24, Were SIC

Madam| |, was there for an inflamed stomach lining,
caused by steroids, and doctors believe she may have caught the virus
from one of the nurses who was looking after her.

again. This time, the
problem was chest pains.
But, by then, TTSH had
been designated the Sars
treatment hospital and
was no longer accepting
other patients.

S0 Madam Seah went to
the National University
Hospital (NUH) on March
25 and was discharged
two days later,

On Monday, she fell il
again. This time, the
problem was a lung
disease. She was again
warded at NUH

The day after being S ~ e Y \ 7
discharged, she fell ill 1 b V

Ultimately, the outbreak spread to
almost all the hospitals

Heng BH, Lim SW. Epi News Bulletin 2003;29:42-7

Most people with SARS in Singapore
were infected in hospital

Table3 Table s

Disribution of robable SARS cases by place o afecion _ Distibution of probable SARS cass by various populaton groups

D] s
W 28
: - 25 122
LA 10 02
4 19 I s
3 1s 2 34
2 10 3 1
‘ s 2 10
' 0s
- 2 10
2 10
Al 100 ™ 100

Heng BH, Lim SW. Epi News Bulletin 2003;29:42-7

We worked with WHO and CDC to
analyse the data quickly

.
| \'A | \'1 W] t]

Morbidity and Mortality Weekly Report

Weekly May 9, 2003 / Vol. 52 / No. 18
, 2003

Severe Acute
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Healthcare worker protection was a

The newspapers top priority. The CEO visited all
did their own infected healthcare workers initially
investigations

Doc, 3 nurses among

8 more hit by bug

Hand Hygiene: Not a New Concept

[Count of|

. m n No new cases with onset
® Barriers after 20 Mar

10 Semmelweis’ Hand
Hygiene Intervention
8

s
4 { : |

ol | I Dlﬂ

i TR LI "I FELE,

gg28g88ggsg228g2gs33s3s g 828288 g888g88¢8gs8g
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[Contactnx ]
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~ Hand antisepsis reduces the frequency of patient infections ~
http:/fwww.cdc.gov/handhygiene/materials.htm
Adapted from: Hosp Epidemiol Infect Control, 2" Edition, 1999.

Data courtesy of Dr Lim Suet Wun, Dr Leo YS, TTSH, Singapore

Hand Hygiene Audit

February - March & June 2003 Hand hygiene needs a comprehensive

Compliance Rate

approach
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Courtesy of Deborah & QIU team Chai et al Clinical Infectious Diseases 2005;40:632-633
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Efficacy of Soap and Water and Alcohol-Based Guideli for Isolati
Hand-Rub Preparations against Live HIN1 Influenza uideline Tor Isolation
Virus on the Hands of Human Volunteers Precautions:

M. Lindsay Grayson,'*” Sharmila Melvani,' Julian Druce,* lan G. Barr Susan A. Ballard,' Paul D. R. Johnson,'3* P reve nti n g Tra nsm is S i on

Tasoula Mastorakos and Christopher Birch*

e e o i i . s o oo, N o S o of Infectious Agents in

Collborating Centr for Infuenza, Melb

e (HH) protacols against live HINT

Healthcare Settings 2007

Reskime REFCR mean Clualue + SO ffangs) _Cultre TOID,/0.1 mlkevel, mean - 5D (range)
HH product Paim Giove uice Pam. Glowe Juce

by PCR and
n the hands of 14 human volunteers who

Comol 240+ 240198920 203 9 B-24) %S - 1 B0 1041 + 1701 05 Jane D. Siegel, MD; Emily Rhinehart, RN MPH CIC; Marguerite Jackson, PhD;
w 76 - 32°(08401) 304 - 11532040 0001 000 Linda Chiarello, RN MS; the Healthcare Infection Control Practices Advisory
ETOHonly 348 - 26° (04401) 393 + 21° B01-363) 000 000 Committee

ISOPCHX 357 - 22°(128401) 335 - 26° 05-095) 000, 000

EToH CHX IS 2 93 125:-38 2) 363 13 a 2B 03816 OF-0) O3 Acknowledgement: The authors and HICPAC gratefully acknowledge Dr. Larry Strausbaugh
e o st ter €Tt tnc for his many contributions and valued guidance in the preparation of this guideline.
) cpropano ot i, SW. 031

323 - 35: e Suggested citation: Siegel JD, Rhinehart E, Jackson M, Chiarello L, and the Healthcare Infection
Control Practices Advisory Committee, 2007 Guideline for Isolation Precautions: Preventing
Transmission of Ifnectious Agents in Heaithcare Settings, June 2007

it D

http://www.cdc.gov/ncidod/dhqgp/pdfiguidelines/Isolation2007.pdf

Clinical Infectious Diseases 2009; 48:285-91
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Isolation ward utilisgtion Facillities needed to be created
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A liberal isolation policy: Efficacy of NUH Isolation Criteria

Chai et al ICEID 2004 Chai et al ICEID 2004
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A “super spreader”

* 63 year old veg
seller

* Breathless,
afebrile

* Admitted as
“heart failure”

1: Chest x-ray performed on 2: Chest x-ray performed on
8 April at 12:06 showing non- 9 April at 02:34 showing
specific bibasal infiltrat ive p ion

Fisher, Chew, Lim, Tambyah.
Med J Aust. 2003 Jun 2;178(11):555-8
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Doctor (aged 28)
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Fisher, Chew, Lim,
Tambyah.

Med J Aust. 2003 Jun
2;178(11):555-8

we climb the stairs of (an
Clementi, We walk th

il home
p and take the lft down.
- - e S LN -

| Home q arantine for 2,400

Drastic measure is to stop Sars spreading from wholesale market

New case
® traced to
NUH visit

AN S oo

TN st s i

ecery one o the .400 will hae intimate conact

uas that close contact,we are forced into this measure. It
ot something that e do lightly or ake ightly”

7%

Home quarantine orders

‘Table 2. Factors Shown to Be Important in the Transmission
of Common Respiratory Agents.
Large- or TinyDroplet
Direct  Medium-Droplet
Agent Contact  Aerosol  (Droplet Nuclei)
Bacteria
Neisseria meningitidis Yes Yes No
Streptococcus pyogenes Yes Yes No
Streptococcus pneumoniae  Yes Yes No
Mycobacterium tubsrculosis  No No Yes
Viruses
Influenzavirus Yes Yes Yes
Adenovirus Yes Yes* Yest
Respiratory syncytial virus  Yest Yes No
Rhinovirus Yest Yes No
* Inhaling large or droplets th

d y

pper resp) droplets (droplet nu-
dle) causes pneumonia.

 This virus may also be transmitted by inanimate vectors.

NEJM 2003;348:1256-1266

Transmission of S

New case
traced to
NUH visit
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The last case of smallpox in the world

Air exchanges
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g Windows & doors:
2 4000
s [ Fully closed
2
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2000 [ Partially open
'L[' [ Fully open
0 L
Low wind Wind
<2 km/h >2 km/h
Natural ventilation Mechanical
ventilation

From: Natural Ventilation for the Prevention of Airborne Contagion Escombe AR, Oeser CC,
Gilman RH, Navincopa M, Ticona E, et al.
PLoS Medicine Vol. 4, No. 2, e68 doi: 10.1371/journal. pmed.0040068

Air exchanges

hour!
(dr-changeshow) 60

m*/100
(absoluteventiltion) 40
o Nawl venilation
builtpre -1950
%

Netural ventiltion
(TBisk) 20 H built 1970 -90

B Mechanical ventilation
built 2000

Air- Absolute Absolute Calculated
changeshour  ventilation  ventilationperson  TBrisk

From: Natural Ventilation for the Prevention of Airborne Contagion Escombe AR, Oeser CC,
Gilman RH, Navincopa M, Ticona E, et al.
PLoS Medicine Vol. 4, No. 2, 68 doi: 10.1371/journal. pmed.0040068

Air exchanges & TB transmission

q=249

— Mechanical
~—— ventilation
- 5t-2000
- =13 =
- Nawml
e — — ventilation
1970-90

% susceptibles infected

Natural
---- ventilation
————— ~}q=|_3 pre-1950

Duration of exposure (hours)

From: Natural Ventilation for the Prevention of irborne Contagion Escombe AR, Oeser CC,
Gilman RH, Navincopa M, Ticona E, et

al.
PLoS Medicine Vol. 4, No. 2, ¢68 doi:10. 1371/journal. pmed.0040068

So...is Influenza Airborne?
Results of observational studies

Number Setting Papuistion Caseidentifcation

Bumenfedetal 62 Hosital 55(89%)

A w6 Hospuiho 1116 00om)
s At U
A 0 10505%)
Fow UG )
A P 2a15%)
B e
o e

540100%)
265

B

ey, NCUspesnatalensie core it

Tattes: Sommary of nfluenza pdemiologialtudics

Brankston et al Lancet Infectious Disease 2007;7:257-65

Staft are fully protected
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T — Tonn STRATTS Tros Welhodn oA 5%

PAPRSs are available

Man who tried
to rob Hong
Leong Finance

could be the
same one who
held up a 4-D
outlet and
petrol stations
in the west on
Sunday

and Monday

Tahlace crienant amactad nane hanl-

N95 masks 0 What types of masks are available
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Hospitals in Asia are alert against
nosocomial influenza

- Tne high-g,
% &

&

$20,000 a day on safety
gear at just one hospital

~ Your
money
or
your

Cost-effectiveness Analysis of
Hospital Infection Control
Response to an Epidemic

Respi i

Cost-effecti ysis of
Hospital Infection Control
Response to an Epidemic
Respiratory Virus Threat

oo A Fishr, Yo o Wong, and ek Ya o

Table 3. Results of cost-sffectiveness analysis of potential outbreaks and responses. Singapore”

No. Addiional  Costcase  Costdeath Incremental Incremental

Alert level and disease infected _No. deatns cost preventedt preventedt costcaset costideatn:
None

Pandemic (HIN1) 2009 2580 10 25,200

Spanish influenza 3210 161 80,000

SARS 825 83 99200
Green

Pandemic (HIN1) 2009 316 1 326.430 o5 23544

Spanish influenza 624 3 468.000 107 2140

SARS 105 1 220500 120 1.195
Vellow

Pandemic (HIN1) 2009 59 02 1,485,500 414 103,274 3221 827.907

Spanish influenza 120 6 2212.000 433 9.857 2472 49,829

SARS 43 4 1.188.000 995 9.945 11.145 121.241
Orange

Pandemic (H1N1) 2009 24 01 1836000 506 126,807 7.153 2,503,600

Spanish influenza 59 295 2.856.000 629 12.5%0 7541 153.333

SARS 12 1.537.000 1.263 12,601 8041 7.541

12
"SARS. sovers aculle fespiralory Synarome. Al Costs given in USS
1C with no poiicy
ICompared wih 1 alert evel down

Bottom line: Depends on the virus

—HiNt
18 ——Spanish influenza

Incremental costideath averted, million $

Qo1 001 0@ 003 OB 005 006 007 008 009 01

Incremental costideath averted, milion $

Figure 4. Sensitivity analysis for case-fatality rate (black Iine).
% exposure reduction (red line). and secondary attack rate (blue
line). Exponential graphs show poor cost-effectiveness at extremnes
of low case-fatallty rate and low transmissibilty (high % exposure
Alert response level reduction and low secondary attack rate).

roon eion Orange

Emerging Infectious Diseases:
The bottomline. ..

Emerging Infectious
Diseases will occur

We can be prepared

Do good surveillance

Protect staff

Have good data

Have friends — especially
internationally!
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