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What 1s an Emerging Infectious Disease?

* "new, re-emerging or drug-resistant infections
whose 1incidence in humans has increased within
the past two decades or whose incidence threatens
to increase 1n the near future."

— Lederberg et al Institute of Medicine 1992




An 1llustrative case presentation

24 year old pi1g chaser

Admitted February 1999

4 day history of fever and confusion

Initial temperature 39C

Neck stiff, drowsy, became comatose

CSF showed lymphocytic meningitis
Treated with ceftriaxone, Acyclovir, RHEZ




Progress 11

Fifth hospital day:
— Began to improve spontaneously
— Able to respond to simple commands

Tenth hospital day:
— Alert and oriented
— Repeat CSF exam normal

Discharged well on 14™ hospital day
Diagnosis:

— ”Viral encephalitis of unknown etiology”




Nipah Virus: A Recently

Emergent Deadly Paramyxovirus
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A pararmyxovirus virus termed Nipah virus has been identified as the etiolegic
agent of an outbreak of severe encephalitis in people with close contact
exposure to pigs in Malaysia and Singapore. The outbreak was first noted in late
September 1998 and by mid-June 1999, more than 265 encephalitis cases,
including 105 deaths, had been reported in Malaysia, and 11 cases of enceph-
alitis or respiratory illness with one death had been reported in Singapore.
Electron microscopic, serologic, and genetic studies indicate that this virus
belongs to the family Paramyxoviridae and is most closely related to the
recently discovered Hendra virus. We suggest that these two viruses are rep-
resentative of a new genus within the family Paramyxoviridae. Like Hendra virus,
Nipah virus is unusual among the paramyxoviruses in its ability to infect and
cause potentially fatal disease in a number of host species, including humans.

n outbreak of severe febrile encephalitis
wociated with human deaths was reported in
zninsular Malayvsia beginning in late Sep-
mber 1998. The outhreak was associated
ith respiratory illness in pigs and was ini-
ally attributed to Japanese encephalitis (JE)
"). JE is a mosquito-borne viral disease that
enzootic in the region, and pigs are among
e amplifying vertebrate hosts (2). By Feb-
lary 1999, similar diseases in pigs and hu-
ans were recognized in other regions in
lalaysia, in association with the movement
fa large number of pigs from Ipoh south-
ard into the new outbreak areas. In March
799, a cluster of 11 cases of respiratory and
wephalitis illnesses was noted in Singapore
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in abattoir workers who handled pigs from
the outbreak regions in Malaysia. The out-
break in Singapore ended when the importa-
tion of pigs from Malaysia was prohibited,
and the outbreak in Malaysia ceased when
over | million pigs were culled from the
outbreak area and immediately surrounding
areas (7). A total of 265 cases of encephalitis,
including 105 deaths, were associated with
the outbreak in Malaysia.

Because some of the epidemiologic
characteristics of the disease in humans
were distinct from those of JE [most cases
occurred in adult males who worked with
pigs, very few case patients were young
children, and neither mosquite control nor
JE vaccination programs appeared to affect
the course of the outbreak (4)]. investiga-
tors in Malaysia expanded attempts to iso-
late an agent. In early March 1999, Vero
cells inoculated with cerebrospinal fluid
specimens from three fatal cases of enceph-
alitis developed svneytia.

Electron microscopic (EM) studies of
the virus, named Nipah virus (), demon-
strated features characteristic of a wvirus
belonging to the family Paramyxoviridas
{Fig. 1). This family of viruses typically
possesses a single-stranded nonsegmented
RMNA genome of negative polarity that is
fully encapsidated by protein. The helical

nucleccapsid structure is swrounded by
membrane derived from the plasma mem-
brane from which the viruses bud. Virus
particles vary in size from 120 to 500 nm.
The paramyxovirus envelope contains two
transmembrane glycoproteins, a cell recep-
tor binding protein [G (glyveoprotein), H
(hemagglutinin), or HMN (hemagglutinin
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Malaysia (Table 1). The most notable illness
in pigs implicated in transmitting the virus to
humans was respiratory and included a loud
and distinctive cough. Although serologic
studies found evidence of Nipah virus infec-
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Patient was called back for serology

and an MRI review...

Internal Medicine Fournal 20015 31: 132—133

CASE REPORT

First case of Nipah virus encephalitis in Singapore

P. A. TAMBYAH,! J. 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
encephalitis was recognized among slaughterhouse
workers in Singapore.! One month prior, a 24-year-
old pig auction worker presented to the National
University Hospital with a 4-day history of fever and
confusion. He had a temperature of 39°C, neck stiff-
ness and drowsiness. His full blood count and
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Nipah Virus Encephalitis:
Serial MR Study of an
Emerging Disease’

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

MATERIALS AND METHODS: Twelve patients underwent serial MR imaging. Eigl
patients were examined at the outbreak; 11, at 1 month; and seven, at 6 month
Contrast material-enhanced MR images, diffusion-weighted images, and singl
voxel proton MR spectroscopic images were reviewed. Clinical and neurolog
assessment, as well as analysis of the size, location, and appearance of brain lesiol
on MR images, were performed.

RESULTS: During the outbreak, all eight patients had multiple small foci of hig
signal intensity within the white matter on T2-weighted images. In six patient
cortical and brain stem lesions were also detected, and five patients had diffusiol



Live pork imports from Malaysia
were banned
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Natural Selections: The Potential Pandemic
You've Never Heard Of

Il How the connections hetween pigs, bats, and people could threaten your health.

NOTHING SPREADS u FEAR by Mary C. Pearl
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that some victims suffered hrain inflammation and B
seizures. Nearly half ofthose sickened—105 out of 265
cases—died. Through the sale of pigs, the illness
continued to spread for several months throughout
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The Matrix Protein of Nipah Virus Targets the E3-Ubiquitin Ligase TRIMG to [nhibit the IKKe Kinase-
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Taking forward a 'One Health' approach for turning the tide against the Middle East respiratory
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SM, Adams TE, Lowenthal JW, Simpson KJ, Stewart CR, Bean AG, Wang LF.
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Free PMC Article




Why do we have no licensed
therapeutics for Nipah, SARS, MERS,
Ebola, Dengue, Zika...

* Pre-clinical 1ssues — biosafety, animal models

* Clinical trial 1ssues — lack of patients,
infrastructure

e Ethics and Economic issues — no market ®
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Transmission Map of Outbreak of MERS-CoV Infection.

O Confirmed case O Patient

. :‘. Probable case |:] Family member

Health care
worker

—> Probable transmission
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Onset Date

Assiri A et al. N Engl J Med 2013. DOI:
10.1066/NEJMoa1306742
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lherapeutic Options for Middle East Respiratory Syndrome @mmk
Coronavirus (MERS-CoV) - possible lessons from a systematic
review of SARS-CoV therapy

H4isham Momattin?, Khurram Mohammed 2, Alimuddin Zumla®, Ziad A. Memish €,
affar A. Al-Tawfiq %

Pharmacy Services Division, Saudi Aramco Medical Services Organization, Dhahran, Saudi Arabia

Table 3
Convalescent Plasma studies
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FIG 3 HCoV-EMC massively dysregulates the host transcriptome at late times postinfection and triggers both similar and unique pathways compared to tl
induced by SARS-CoV. (A) Heatmap depicting the expression values of 12,392 genes DE after infection with HCoV-EMC at late times postinfection (unio
DE genes at 18 and 24 hpi). Genes were clustered into four main sets: set I includes 1,599 genes that are significantly up-regulated after infection with {
HCoV-EMC and SARS-CoV; set 11 includes 1,875 genes that are significantly down-regulated after infection with both HCoV-EMC and SARS-CoV; se
includes 3,922 genes that are significantly up-regulated after infection with HCoV-EMC but not DE with SARS-CoV; and set IV includes 4,996 genes thal
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Table 2

Inhibitory effect of mycophenolic acid, ribavirin, and interferons on MERS-CoV replication in Vero cell yield redu

assay.
Drug ECso ECqo ECq CCso Selec!
index
Mycophenolic acid (ug/ml)
Alone 0.17 = 0.03 2.61 +0.34 4.86 + 0.57 >32 >195,
With 6.25 IU/ml Betaferon 0.10 = 0.01
With 12.5 IU/ml Betaferon 0.06 + 0.01
Ribavirin (ng/ml) 9.99 + 2.97 107.06 + 11.24 183.17 + 11.97 >1600 =>152.
Intron A (IU/ml) 6709.79 + 1747.97 184015.75 + 90145.01 371242.78 + 255482.32 =75,000 >11,
Journal of Infection @013)x, 1-11  IEEESHER (UML) 5073.33 + 7333.86 179949.17 + 138588.37 708919.75 + 840503.36 >75,000 =35,
Rebif (IU/ml) 480.54 + 183.85 2473.86 + 576.35 3599.06 + 778.81 15,625 27.
Betaferon (IU/ml)
Alone 17.64 + 1.09 93.31 + 10.07 135.70 + 15.96 3125 249,
With 0.016 pug/ml of 16.09 + 4.09
mycophenolic acid ‘ ‘ .
With 0.063 ug/ml of 9.80 + 0.53 ’ e

mycophenolic acid

Mycophenolic

? Selectivity index defined as ratio of CCsu/ECs;.

Broad-spectrum antivirals for the emerging

Middle East respiratory syndrome
coronavirus

» Jasper F.W. Chan "%, Kwok-Hung Chan "¢,

Richard Y.T. Kao "¢, Kelvin K.W. To P Bo Jian Zheng "¢

pg/ml 6.4

‘ I l a ‘ Ribavirin

pg/ml 400

0.025

cell control

Clara P.Y. Li®, Patrick T W. Li®, Jun Dai® Florence K.Y. Mok b

abc

Honglin Chen
Kwok-Yung Yuen

, Frederick G. Hayden

a,b,c,*

_ IU/ml 400 6.25
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SARS was devastating to healthcare workers:

One of my colleagues died of SARS

Monday, April 28,2003 : THE STRAITS TIMES

Surgeon
died of Sars,
not dengue

Son of late Pi

1g may

have been infected by an SGH patient
before that man was found to have Sars

By WENDY TAN

SINGAPORYE anara 1 Haenj-
tal surgeo 3,
37, who uieu wuue vewng
treated for dengue fever, was
actually a Sars patient.

Like here
80 far, wc wew « woeoe that
landed him in hospital.

tient”, who had isolated him-
self from the moment he knew
he was ill and had no contact
with his wife, children or
mother,

The last person he had un-
protected contact with was a
sick uncle he prayed with and
sang a song for on April 11, the
day before he fell ill.

Ne Balakiichnan caids “He

home to stay at his godfather’s
house, where he isolated him-
self and had meals delivered
to his door.

The next day, he saw the
SGH staff doctor and was giv-
en two days’ medical leave.

But when he still had a fe-
ver on April 15, he was admit-
ted to SGH and put in isola-
tion. The diagnosis was
dengue fever.

The next day, he broke out
in rashes, a symptom consis-
tent with dengue fever.

Chest X-rays on April 17
; g showed no problem.

WARoNSARS

If a man is not going to
see his wife, is not going
to see or touch his
daughters, not going to
see or touch his mother,
you think this is a man
who is going to socialise
with all and sundry in
an isolation ward in a
hospital on high alert,
in which we have
already said for
isolation, no visitors?
- Dr Vivian Balakrishnan, who was
confident that othe=—- ~+ €
were not infected by

whom he described as
“extremely responsible”

*3

Photo: ZAOBAO

treating his patients, said now getting their masks fitted



The whole of society was affected....




Eventually, after a few months
1t was over

The Straits'T'imes
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YES! SINGAPORE
IS OFF THE W.H.0

SARS LIST. BUT WE
MUST STILL KEEP

LOH JAHAN

Singapore is off VVH()’S Sars ]jst
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mmr_v last reference to Toronto in C: of his wish was
da which went back on the answered yesterday when
afteritwas  about 3,000 people turned up

coming
munnuon al

The good news came
ahead of the required
period with no new
infection and demonstrated

the \\H()\ confidence that we i ulund for the annual

and the world,

It should have gone on the
world body’s website at noon
itzerland time,

delayed by a technical

David Heymann,

afford to let our gu
it added, echoin, r

ution of incoming Health
Minister Khaw Boon Wan.

Since arriving in March,
Sars has infe ui‘ )6 people
here and 31 died. Nine people
are stil k tal,

four of
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Figure 2. Molecular Relationships among 47 SARS-CoV Genomes.

A phylogenetic tree was constructed by means of a maximum-likelihood
method? with the use of sequence information from 13 informative positions
(nucleotides 9404, 9854, 17564, 18965, 19084, 19833, 21721, 22223, 22549,
23174, 213735, 23792, and 28268 in the Urbani strain; GenBank accession
number AY273741) and 1 deletion (position 27760 to 27307). Sin0408 (the
strain isclated from the patient) and SinWMNV (the strain isolated from the
sample of West Mile virus) appear on the same branch, indicating complete
equivalence at all 14 sites. All SARS-CoV sequences were obtained from Gen-
Bank except for those indicated in italics, which were from the Genome Insti-
tute of Singapare.
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Genome Institute of Smgap-n::-re [CWW,
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BRIEF REPORT

Laboratory-Acquired
Severe Acute Respiratory Syndrome

Poh Lian Lim, M.D., M.P.H., Asok Kurup, M.B., B.5., Gowri Gopalakrishna, M.Sc
Kwai Peng Chan, M.B., B.S., Christopher W. Wong, Ph.D., Lee Ching Ng, Ph.D
Su Yun Se-Thoe, Ph.D., Lynette Oon, M.B E S., Xinlai Bai, M.5c
Lawrence W. Stanton, Ph.D., Yijun Ruan, Ph.D., Lance D. Miller, Ph
Vinsensius B. Vega, M.5c,, Lyn James, M.B., B.5., M.Mec
Peng Lim Ooi, M.B., B.S., M.P.H., Chew Suok Kai, M.B., B.S.

Sonja J. Olsen, Ph.D., Brenda Ang, M.B._, B.S d Yee-Sin Leo, M.B., B.S

HE OUTBREAEK OF SEVERE ACUTE RESPIRATORY SYNDROME (SARS) IN
Singapore ended in late May 2003.! The Centers for Disease Control and Pre-
vention (CDC) removed its travel alerts for Toronto, Hong Kong, China, and
Taiwan shortly thereafter.2 We report the first case of SARS to occur in Singapore after
the initial worldwide outbreak ended. Our report documents the ransmission of SARS

in a laboratory setting.




Laboratory-associated infection and relative risk of infection,
compared with the risk among the general population.

No. of Relative risk

Organism cases of infection of infection
Shigella species 15 1
Brucella species 7 8012.5
Salmonella species 6 0.08
Staphylococcus aureus

All 6 NA

MRSA 5 NA
Neisseria meningitidis 4 40.8
Escherichia coli O157:H7 2 8.6
Coccidioides species /) 1
Clostridium difficile 1 0.03

NOTE. Data are for the years 2002-2004 [11]. MRSA, methicillin-
resistant S. aureus.

Robert A. Weinstein, and Kamaljit Singh Clin Infect Dis.
2009;49:142-147

© 2009 by the Infectious Diseases Society of America Clin ical In fCCt ious Diseases



Molecular diagnostics have all
countries to make large leaps
Biosafety follows




Virology. 2015 May ; 479-480: 247-258. do1:10.1016/).virol 2015.02.030.

Development of Animal Models Against Eme
Coronaviruses: From SARS to MERS corona

Troy C Sutton and Kanta Subbarao

_aboratory of Infectious Disease, NIAID, NIH

The FDA’s

Animal efficacy

Rule:

2 animals,
1 a “non-rodent”

rdinad

Sutton and Subbamao
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Under the FDA's dnimal Efffcacy Bule (“Animal Fule™) therapeutics against rare, smergi
or vimilent agents can achieve regulatory approval provided efScacy is demonsmated intw
anima]l medels (one of which must be a non-rodent species). Animal species of interest m
first be evaluated for permissiveness to viral replicaton and presentation of clinical disea:
Az an alternative, in animal species that are penmissive but do not show clinical disease,
zerial passage can be performed. Afier an animsl model has been developed the resuling



Why do we have no licensed
therapeutics for Nipah, SARS, MERS,
Ebola, Dengue, Zika...

e Pre-clinical 1ssues — biosafety, animal models

* Clinical trial 1ssues — lack of patients,
infrastructure

e Ethics and Economic issues — no market ®




Comparison of
Survival in Patients
with Biopsy-Proved

Herpes Simplex

Encephalitis
Treated with
Vidarabine (ARA-A)
or Acyclovir (ACV);
P =0.008.

Whitley RJ et al.
N Engl J Med 1986,
314:144-149.

HERPES SIMPLEX ENCEPHALITIS
- SURVIVAL

TN\ ACV(N:32)

© ARA-A(N:37)




Antiviral Research 85 (2010) 450-462
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Tategies for development of dengue virus inhibitors

Fig. 4. Structure of the dengue methyltransferase. A surface representation of the
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Fig. 3. Alignment of the structures of the dengue helicase (in blue; Xu et al., 2005)
and human DDX19B (red; von Moeller et al., 2009), showing that both helicases
contain the RecA-like folds (domains 1 and 2), but that only the dengue helicase

S



@ "% @ Efficacy and safety of celgosivir in patients with dengue
fever (CELADEN): a phase 1b, randomised, double-blind,
placebo-controlled, proof-of-concept trial

Jenny G Low™, Cynthia Sung®, LiminWijaya®, Yuan Wei, Abhay P 5 Rathore, Satoru Watanabe, Boon Hian Tan, Living Toh, Lian Tee Chua,
Yan'an Heu, Angelia Chow, Shigin Howe, Wing Ki Chan, Kah Hin Tan, Jasmine S Chung, Benjamin P Cherng, David C Lye, Paul A Tambayah,
Lee ChingNg. John Connolly, Martin L Hibberd, Yee Sin Leo, Yin Bun Cheung, Eng Eong Ooi*, Subhash G 'lﬁ:lSl.l devan

cllmmﬁﬂ!

Lancet nfect Dis 2014;

14:706-15 Celgosivir group (n=24) Placebo group (n=26) Difference (90% Cl) p value
VLR* of all patients -1.86 (1.07) -1-64 (0-75) -0-22 (-0-65t0 0-22) 0203
VLR* of patients with primary infection -137 (078)F -1.51(0-66) 0-13 (-0-311t0 0-58) 0-690
VLR* of patients with secondary infection -2:27 (1-13)§ -2:22 (0-88)9 -0-05 (-1-04 to 0-93) 0-463
AUC above 37°C (0-96 h) for all patients 5492 (31.04) 4072 (18:69) 14-20 (21610 26-25) 0-973 (0-054{])
AUC above 37°C (0-96 h) for patients with 54-41(34-75)t 38-82(18-62)f 15-60 (~0-30 to 31:50) 0-947 (0:106]])
primary infection
AUC (0-96 h) for patients with secondary 5534 (28-98)§ 4869 (1874)9 6-65 (-17-97 to 31-27) 0-678 (0-644]|)
infection

Data are mean (5D) unless otherwise stated. VLR=virological log reduction. AUC=area under the curve for fever burden. *Mean value of VLR from day 1 atdays 2, 3, and 4.
tn=11. n=21§n=13. In=5. |[Two-sided p value from two-sample t test.

Table 3: Mean VLR and AUC

It worked well in animal models but.



Re-purposed drugs have a long history
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This is an approved medicine being tested
for a new use in relieving symptoms of
dengue fever caused by damage to the
blood vessels.

If you are diagnosed with dengue fever
and choose to participate in the

required to:

volunieers neededa 1o test
a .-

d POSSIDIEe treatiment Tor

1 KETODEN DRUG TRIAL
Ketotifen is a drug that is approved for the treatment of asthma
and allergies. It may also be effective in limiting the damage to

blood vessels that occur during dengue fever.

, you will be

Return to the Investigational Medicine :
Unit at NUH or an approved trial site B

for 7 visits —/
Undergo an MRI on the first visit and

after 5 days

You will be paid to compensate for BED1 7313

your time and inconveniences ) 8505-2343 4
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o Untested Ebola drug given to patients in

Sierra Leone causes UK walkout
There are ethica

. Use of amiodarone heart drug at Lakka centre in Freetown deemed ‘reckless’ by
lS Sue S scientist as 14 medical staff withdraw over safety fears

Sarah Boseley in Freetown
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A Randomized, Controlled Trial of ZMapp for Ebola
Virus Infection

The PREVAIL Il Writing Group

But good trials can and have been done

N Engl J Med
Volume 375(15):1448-1456
October 13, 2016

;_‘“{}-%‘ T NEW ENGLAND
*»,\,_;;M} JOURNAL of MEDICINE




Kaplan—Meier Plot of Survival, According to the Two
Assigned Treatment Groups.

Current standard of care plus ZMapp
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Forest Plot of Absolute Difference between

Groups in 28-Day Mortality, Overall and
According to Subgroup.

Current Standard Current Standard Bayesian Estimate of Absolute
Subgroup of Care plus ZMapp of Care Difference in Mortality
no. of patients who died/total no. of patients percentage points (95% Cl)
Dverall 8/36 13/35 — 14 (-34 to 6)
seographic region :
Guinea 1/7 2/5 — 21 (-62 to 23)
United States, Liberia, 7/29 11/30 — -12 (-34to 11)
and Sierra Leone :
Zycle-threshold value E
>22 1/21 4/20 —— ~14 (-35 to 6)
<22 7/15 9/15 o SR
Age group i
>18 yr 5/21 9/27 o -9 (-32to 17)
<18 yr 3/15 4/8 o : 27 (-61t0 9)
—1IOO —SIO (I) SIO 1(I)O

<} |

Current Standard of Care  Current Standard of Care
plus ZMapp Better Better

The PREVAIL Il Writing Group. N Engl J Med 2016;375:1448-1456 . .. NEW ENGLAND
&= JOURNAL . MEDICINE




ML 2013;346:3035 doi: 10.1136/omj.f3039 (Fublished 30 May 2013) Fage 1 of 16

It pays to be RESEARCH
Prepared

=ffect of double dose oseltamivir on clinical and
rirological outcomes in children and adults admitted
0 hospital with severe influenza: double blind
andomised controlled | Risk factors identied by conditonal multpl logistc egression for being virsl INA negative by TSGR on day five. Impor

non-significant factors are also included. Patients with no detected influenza were excluded from analysis

OFEMN ACCESS Faclar Mo of patients® Mo of events® OR (95% CI) P value

Mose viral loadt 04 213 0.73 (0.62 to 0.86) <0.01
Kamolsky scora <50f 35 15 0.24 (0.08 to 0.78) 002
south East Asia Infectious Disease Clinica &~ = e Eh Ty o
Double dose cseltamivir 158 112 127 (0.73 to 2.20) 0.39
Virws lypa:
B a1 36 0.88 [0.32 to 2.41) 0.ED
Han2 132 b 0.72 (030t 1.70) 045
HSM1 15 2 0.03 [0.00 to 0.84) 003
H12009 68 ar 1.01 [0.34 to 2.97) 0.99
HiM1-pdm 38 27 Referance —

AT-PCR=reverse transcriplase polymerase chain reaction,

"Total number of patients in group and total number nagative lor viral RNA by RT-PCR on day 5; 304 patients with 213 evenls weare included in analysis.
TARer log, , (x+1) ranstormabon, odds ratio corresponds 1o change in odds associated with 10-lold increase in viral load.

1Patiants with score <50 require frequent medical attantion.




an antiviral
reatment work?

here are plenty
0t skeptics..




History of
antiviral
drugs
approved
between
January
1959 and
April 2016.

rik De Clercq, and Guangdi Li Clin. Microbiol. Rev.

016;29:695-747
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Virus family,
morphology,
and
transmission of
HIV, HBV, HCV,
HSV, HCMV,
HPV, RSV, VZV,
and influenza
virus.

Erik De Clercq, and Guangdi Li Clin. Microbiol. Rev.

2016;29:695-747
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Antiviral
drug groups
for the
treatment of
9 infectious
diseases.

ik De Clercq, and Guangdi Li Clin. Microbiol. Rev.
16;29:695-747

Approved antiviral drugs ( January 1959 - April 2016 )
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Mechanisms
of drug
actions
during the
viral life
cycle.

Erik De Clercq, and Guangdi Li Clin. Microbiol. Rev.

2016;29:695-747
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Current Trends Acquired Immune Deficiency Syndrome (AIDS): Precautions for Clinical
and Laboratory Staffs

The etiology of the underlying immune deficiencies seen in AIDS cases 1s unknown. One hypothesis consistent with current observations 1s that a transmissible agent may be involved. If so.
transmission of the agent would appear most commonly to require intimate. direct contact involving mucosal surfaces. such as sexual contact among homosexual males. or through parenteral
spread. such as occurs among intravenous drug abusers and possibly hemophilia patients using Factor VIII products. Airborne spread and interpersonal spread through casual contact do not seem
likely. These patterns resemble the distribution of disease and modes of spread of hepatitis B virus. and hepatitis B virus infections occur very frequently among AIDS cases.

There 1s presently no evidence of AIDS transmission to hospital personnel from contact with affected patients or clinical specimens. Because of concern about a possible transmissible agent.
however. mterim suggestions are appropriate to guide patient-care and laboratory personnel. including those whose work involves experimental animals. At present. it appears prudent for hospital
personnel to use the same precautions when caring for patients with AIDS as those used for patients with hepatitis B virus mfection. in which blood and body fluids likely to have been
contaminated with blood are considered infective. Specifically. patient-care and laboratory personnel should take precautions to avoid direct contact of skin and mucous membranes with blood.
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Multiple options that work!
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Safety, potential efficacy, and pharmacokinetics of specific =~ @ “x ®)
polyclonal immunoglobulin F(ab’), fragments against avian
influenza A (H5N1) in healthy volunteers: a single-centre,

randomised, double-blind, placebo-controlled, phase 1 study

Céline Bal, Cécile HHerbreteau, Philippe Buchy, Sareth Rith, Masliza Zaid, William Kristanto, Velda Han, Charlotte Reynaud, Patrick Granjard,
Bertrand Lépine, Caroline Durand”, Paul A Tambyah*

Haemagglutination inhibition
324
Summa
r}r " - - - - :‘E_
Background Human infection with the avian influenza Lancet Infect Dis 2015;
. . a m . . 24+ .
against which antiviral treatments have limited efhcacy. z I 15:285-92
. . . . . . - . z e
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Figure 4: Haemagglutination inhibition and nevtralising titres after five infusions of FBFO01
Data are means (bars show SD). Titres measured in patients after five doses of FBFO01at 0 h 24 h, 48 h, 72 h, and
56 h (arrows) in study phase 2.




Why do we have no licensed
therapeutics for Nipah, SARS, MERS,
Ebola, Dengue, Zika...

e Pre-clinical 1ssues — biosafety, animal models

* Clinical trial 1ssues — lack of patients,
infrastructure

e Ethical and Economic issues — no market ®




Reliance on a small number of developed country sources for
pandemic vaccine and/or antigen is unlikely to remain an acceptable
solution for most developing countries, particularly in view of the fact that
the developed country industry is not currently in a position to offer
sufficient quantities of antigen in a timely manner after the appearance of a
pandemic strain.

Practically, the present situation of dependency, which is effectively
unaltered by the WHO Pandemic Action Plan, means that the vast majority
of developing countries will only receive significant quantities of vaccine
after the needs of developed countries are met, which will likely be many
months after the onset of a pandemic-months during which pandemic
mortality may be severe.

As a result of the inequity, in the event of a pandemic, developing
countries will suffer a disproportionate burden of serious disease and death,
a problem that could be ameliorated by increased and equitably distributed
global vaccine supplies, particularly in the developing world. These vaccine
supply problems may be further exacerbated by non-health factors, in the
form of export controls that may inhibit the ability of some countries to
prepare for a pandemic because some kinds of technology transfer are
unavailable to them.

Developing country leaders are likely to face question from their
citizens if they remain vulnerable while the citizens of wealthy countries are
vaccinated; this situation could become especially tense if a pandemic is
severe enough to cause serious socioeconomic disruption.

https://file.wikileaks.org/file/pandemic-vaccine-options-2009.pdf




Access to novel
therapeutics

Is Patent protection
important

for science???
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Capitol Hill Anthrax Matches Army's Stocks
5 Labs Can Trace Spores to Ft. Detrick

By Rick Weiss and Susan Schmidf
Washington Post Staff Whriters

Sunday, December 16, 2001; Page A0l :
SIDEWALK
CLOSED

Genetic fingerprinting studies
mndicate that the anthrax spores
mailed to Capitol Hill are 1dentical
to stocks of the deadly bactena
maintained by the U.5. Army since
1980, according to scientists
familiar with the most recent tests.

Rich Magan, left, and Howard Schmidt of
Lockheed Martin/REAC chedk the neighborhood
nearthe Hart Office Building for chlorine
dioxide gasto be introduced to kill anthrax in
the structure. (Robert A. Reeder- The

: Wiashington Post)
Although many laboratories possess o o0
the Ames strain of anthrax nvolved

in this fall's bioterrorist attacks, only
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Nipah Virus: A Recently

Emergent Deadly Paramyxovirus

K-B_cChua!W. ]. Bellini,®* P. A. Rota,2 B. H. Harcourt,?
A. Tamin 25 K Lam.' T. G. Ksiazek,? P. E. Rollin 2 5. R. Zaki,?
W.-). shieh? C. 5. Goldsmith,? D. ). Gubler,? ). T. Roehrig,?
B. Eaton* A. R. Gould,* |. Olson,? H. Field,® P. Daniels,*
A. E.Ling,® C. ). Peters,? L. ). Anderson,® B. W. |. Mahy?

A pararmyxovirus virus termed Nipah virus has been identified as the etiolegic
agent of an outbreak of severe encephalitis in people with close contact
exposure to pigs in Malaysia and Singapore. The outbreak was first noted in late
September 1998 and by mid-June 1999, more than 265 encephalitis cases,
including 105 deaths, had been reported in Malaysia, and 11 cases of enceph-
alitis or respiratory illness with one death had been reported in Singapore.
Electron microscopic, serologic, and genetic studies indicate that this virus
belongs to the family Paramyxoviridae and is most closely related to the
recently discovered Hendra virus. We suggest that these two viruses are rep-
resentative of a new genus within the family Paramyxoviridae. Like Hendra virus,
Nipah virus is unusual among the paramyxoviruses in its ability to infect and
cause potentially fatal disease in a number of host species, including humans.

n outbreak of severe febrile encephalitis
wociated with human deaths was reported in
zninsular Malayvsia beginning in late Sep-
mber 1998. The outhreak was associated
ith respiratory illness in pigs and was ini-
ally attributed to Japanese encephalitis (JE)
"). JE is a mosquito-borne viral disease that
enzootic in the region, and pigs are among
e amplifying vertebrate hosts (2). By Feb-
lary 1999, similar diseases in pigs and hu-
ans were recognized in other regions in
lalaysia, in association with the movement
fa large number of pigs from Ipoh south-
ard into the new outbreak areas. In March
799, a cluster of 11 cases of respiratory and
wephalitis illnesses was noted in Singapore

lepartment of Medical Microbiology, University of
alaya Medical Center, 50603 Kuala Lurnpur, Malay-
3, 2Division of Wiral and Rickettsial Diseases, Mation-
Center for Infectious Diseases (MCID), Centers for
sease Control and Prevention (CDC), 1600 Clifton
aad, Atlamta, GA 30333, LSA, Division of Vector-
ane Diseasas, NCID, COC, Fort Colling, CO 80522,
$A *Commomveatth Scentific and Industrial Re-
arch Organisation, Australian Animal Health Labao-
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ctoria 3220, Australia, *Department of Primary In-
1stries, Animal Research Institute, &85 Fairfield
wad, Yeerongpilly, Queensland 4105, Australia, ®De-
srtrrent of Pathology, Singapore General Hospital,
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in abattoir workers who handled pigs from
the outbreak regions in Malaysia. The out-
break in Singapore ended when the importa-
tion of pigs from Malaysia was prohibited,
and the outbreak in Malaysia ceased when
over | million pigs were culled from the
outbreak area and immediately surrounding
areas (7). A total of 265 cases of encephalitis,
including 105 deaths, were associated with
the outbreak in Malaysia.

Because some of the epidemiologic
characteristics of the disease in humans
were distinct from those of JE [most cases
occurred in adult males who worked with
pigs, very few case patients were young
children, and neither mosquite control nor
JE vaccination programs appeared to affect
the course of the outbreak (4)]. investiga-
tors in Malaysia expanded attempts to iso-
late an agent. In early March 1999, Vero
cells inoculated with cerebrospinal fluid
specimens from three fatal cases of enceph-
alitis developed svneytia.

Electron microscopic (EM) studies of
the virus, named Nipah virus (), demon-
strated features characteristic of a wvirus
belonging to the family Paramyxoviridas
{Fig. 1). This family of viruses typically
possesses a single-stranded nonsegmented
RMNA genome of negative polarity that is
fully encapsidated by protein. The helical

nucleccapsid structure is swrounded by
membrane derived from the plasma mem-
brane from which the viruses bud. Virus
particles vary in size from 120 to 500 nm.
The paramyxovirus envelope contains two
transmembrane glycoproteins, a cell recep-
tor binding protein [G (glyveoprotein), H
(hemagglutinin), or HMN (hemagglutinin
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Malaysia (Table 1). The most notable illness
in pigs implicated in transmitting the virus to
humans was respiratory and included a loud
and distinctive cough. Although serologic
studies found evidence of Nipah virus infec-
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Partnerships, Not Parachutists, for Zika Research

David L. Heymann, M.D., Joanne Liu, M.D., and Louis Lillywhite, M.B., B.Ch.

hen the director-general of health

'V the World Health Organi-  collah These practices have been been included in the conference

tion (WHO) declared that tl to th . . ‘ .
recenty reported clusters of mi- waio pejoratively labeled “parachute” main program — reflects a ne

crocephaly and other neurologic ment .

disorders representa Public Heath wies  F€s€arch: fully equipped research  recognition that health is a crit

Emergency of International Con- health

cern (PHEIC), she called for -~ vee t€ams from other countries ar- cal aspect of human securit

creased research into their cause, notaj

including the question of wheth- and w: riVe at the Site Where reseal‘Ch iS

er the Zika virus is the source of recent

the problem.! The declaration some HEEdEd, CondUCt thEir researCh in"

provides an opportunity to step hone |

up the pace of research in order up to dependently Of Others, ::‘lnd then

to find the answer to some im- practi

portant questions more quickly. ratorie IEHVE- ParaChUte researCherS I

It could not only facilitate the ac- provid

cumulation of knowledge about ingth dUCE the EffGCthEIlESS Df enmer-

the relationship between the Zika  place

virus and microcephaly, but also  for de gency responses by negIECtlng to

accelerate the study of newer impro

technologies for mosquito con- generz Share thEIr data Wlth the pUblIC

trol, which could have far-reach- crisis
ing effects on global health se- many he;‘ﬂth teams fronl the affECtEd

curity beyond controlling Zika a play

infections. eger country in which they’re working,

Eut to answer these research portin

questions effectively and maxi- their Whlle HISO ITHSSII]g an Dpportunlw

mize their contribution to en- times

hancing health security, we be- permi to enhance the CapaCIt}?’ Of hOSt"
lieve it is critical that research be which

conducted collaboratively. Build- initiat Country SClentlStS, Wthh Could
i d st heni bli :
e e senetienns PR M help prevent future outbreaks.
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Theory aside, what happens when a
virus emerges? The fear 1s real. ..
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Singapore reports 12th H1N1-related death

SINGAPORE: A 41-year-old male foreigner is Singapore's
latest H1N1-related fatality, and the 12th so far.

The Health Ministry said the man had a history of
diabetes, The cause of his death at Tan Tock Seng
Hospital was certified as pneurmonia due to H1N1 flu
infection.

The ministry added that the number of patients seeking
help at polyclinics for acute respiratory infection has
decreased.

The ministry, which tracks the cases on a weekly basis,

said the number had dropped from some 20,435 for the y <t

week starting August 2, to 15,486 for the week starting Photos e 1of1 [£|0] >
August 9,

It added that the data from the influenza bio-surveillance
programme showed that the proportion of H1N1 flu cases
detected among patients with influenza-like illness seen
at polyclinics, GP clinics and hospitals in the week of
August 2 continued to remain above 50 per cent. A
Special Report

- CNA/fyt
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Transmission of Influenza AH1N1 (2009) in 48 cases linked to
the Dance Club outbreak, 16 — 30 Jun 09
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Abstract
Introduction: This paper describes the epidemiology and control of a community outbreak of

novel influenza A (HIN1-2009) originating from a dance club in Singapore between June and Wiidow ot ekposiits

July 2009. Materials and Methods: Cases of novel influenza A (HIN1-2009) were confirmed 14 1 ——

using in-house probe-based real-time polymerase chain reaction (PCR). Contact tracing teams 12 4

from the Singapore Ministry of Health obtained epidemiological information from all cases via g

telephone. Results: A total of 48 cases were identified in this outbreak, of which 36 (75%) cases E

were patrons and dance club staff, and 12 (25%) cases were household members and social .ﬁ_; 8

contacts. Mathematical modelling showed that this outbreak had a reproductive number of $ 64

1.9 to 2.1, which was similar to values calculated from outbreaks in naive populations in other £

countries. Conclusion: This transmission risk occurred within an enclosed space with patrons 2 44

engaged in intimate social activities, suggesting that dance clubs are places conducive for the 2

spread of the virus. . 7 7| ﬂ
Ann Acad Med Singapore 2010;39:299-302 S
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Fig. 1. Pictogram on the transmission of the 48 cases linked to the dance club outbreak.

OH1N1 Cases

Fig. 2. Onsetchart of48 influenza
A (HIN1-2009) cases linked to
the dance club outbreak.
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News

91 new confirmed cases of Influenza A (H1N1-2009)
03 Jul 2009

Situational Report

Singapore has confirmed 91 new cases (879th — 969th case) of Influenza A
(H1N1-2009) today, bringing the total tally to 969 confirmed cases. Investigation
are on-going for the remaining 97 cases. Of the 89 cases investigated yesterday
there were 61 local cases and 28 imported cases

Coping with Influenza A (H1N1- 2009)

2. H1N1 is now a global pandemic. It is widely circulating in all countries and
communities. The virus is here to stay, just like other influenza strains.
Fortunately, the current strain remains mild, except for high-risk individuals with
underlying medical conditions where complications and even deaths may occur
Our focus is on caring for those with more severe illness

3. Many countries no longer track the number of infected cases or report them
The listing of countries with reported confirmed cases is therefore becoming
misleading.

4. Likewise, travel advisory is also becoming less useful as the risk of picking uj
the virus at home or in any other country has evened. That is why the WHO
does not recommend any travel advisory

5. Instead, the approach in managing this virus should be largely based on
personal responsibility. All Singaporeans should observe good personal hygient
at all times. If thev are unwell with flu-like svmptoms (fever. couah. sore throat

Breakdown of Total Confirmed Cases

DETAILS OF NEWLY INVESTIGATED CASES

Classification
(1) LOCAL

A)Community clusters
RiverlifeChurch
Butter Factory
Workplace
Republic Polytechnic
Fishermen of Christ Church
Maju Camp
NUS Orientation Camp
Pulau Tekong Camp
Clementi Camp
Police Coast Guard
(Brani Base)
Social (Party)
Social (Tour Group)

Raffles Institution Boarding

Jurong Camp

NUH Cluster

Local transmission from
B).

imported case.
C)Unlinked
(2) IMPORTED

TOTAL

New cases
61

Q = =2=20000~OCOCO

)

38
28

Total
504

10
44
3
95
13
23
6
10
58

8

4
16

181
368
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SAF STEPS UP MEASURES AGAINST H1N1 VIRUS

PN
MINDEE
1. In view of the community spread ofthe H1N1 virus in Singapore and confirmed cases among Singapore Armed Forces

(SAF) personnel, the SAF is putting in place additional measures which have been planned for againstthe H1N1 virus. These
measures will ensure that the SAF maintains its operational readiness, our servicemen will be protected againstthe H1N1
virus, and the training of our servicemen will continue.

2. Measures that will be taken SAF-wide to detect cases early include active surveillance for flu-like illness as well as
implementing daily temperature monitoring regime and self declaration by SAF personnel if they feel unwell. All SAF medical
centres are H1N1-ready based on the criteria established by the Ministry of Health (MOH). The SAF medical centres are also
stocked with the Tamiflu prophylaxis to treat infected personnel. In addition, these centres are equipped with rapid test kits to
diagnose H1N1 cases.

3. Servicemen who are confirmed to be infected with the H1N1 virus will be referred to public hospitals for
treatment. Personnel who have been in close contact with infected servicemen will be issued with a Home Quarantine Orderin
accordance to MOH policies. They will monitor their temperature twice daily and provide daily updates on their condition to their
units. This is in line with existing MOH guidelines.

4. To prevent the further spread of the virus, units with infected servicemen will be physically separated from the other units
in the same camp. The premises of the infected units will also be disinfected. Additional measures which will be taken include
systematically screening for the H1N1 virus in all personnel exposed and nasal swabs for virus-testing, and prescription of the
Tamiflu prophylaxis.

5. The SAF will continue to monitor the situation and emphasise the importance of social responsibility, vigilance and
personal hygiene to all its personnel.

@) @ Internet
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Home quarantine order

No more leniency: Tough penalties await those who break the rules

Clearly in no mood to tolerate

socially irresponsible

behaviour, the Governiment
yesterday spelt out what it
expects of those served with
home 7uamnti ne orders

— and showed just how
tough it is prepared to get

from now. M. NRMALA explains:

TAGGED IF YOU
STILL LEAVE HOME

ANY individual who breaches
a home quarantine order will
no longer just be issued with a
warning. He will be electroni-
cally tagged immediately. At
last count, 14 people broke
quarantine orders by ventur-
ing outside their homes.

TAGGED IF YOU DON'T
PICK UP THAT PHONE

INDIVIDUALS are checked
via electronic cameras in-
stalled in their homes.

They need to turn on the
cameras when Cisco officers
make their telephone checks.
But some refuse to answer.

As of now, a quarantined
person who does not pick u
the telephone after a third call
is made by Cisco officers will
be electronically tagged.

Nine people have already
been tagged as they could not
be contacted after three calls.

After amendments are
made to the Infectious Dis-

eases Act, those who break the
rules can also be given compo-
sition fines of up to $5,000 in-
stead of being charged in
court.

The general penalty for
committing an offence under
the Act will also be doubled,
to a maximum of $10,000 or
six months’ imprisonment for
a first offence, and $20,000
or 12 months’ imprisonment
for a repeat offence.

CALL-FORWARDING
TRICKS ARE OUT

SMART alecs who think they
can use a telephone’s call-for-
warding facility and be some-
where eclse can think again.

Anyone on a home quaran-
tine order and who has this
service will have it cut for
the duration of their quaran-
tine.

“Let me tell you: Don't try,”
Home Affairs Minister Wong
Kan Seng warned.

Deputy Prime Minister Lee
Hsien Loong had said that
someone had alerted him to
deal with the call-forwarding

facility in case individuals
tried to outsmart the authori-
ties.

Mr Lee said the quarantine
system had to be watertight:
“It takes only one undeclared
contact, one irresponsible
breach of a home quarantine
order, to start a whole
new cluster of infections.

“It is therefore absolutely
essential that those served
with HQOs obey the orders

and stay at home, and not put
many others at risk.”

DON'T TRY TO LEAVE
THE COUNTRY

INDIVIDUALS on
quarantine orders
leave the country.
Once they are quarantined,
their details will be flagged
with the immigration authori-

home
cannot

ra

Those under home guarantine will be under watchful eyes to make sure they stay at home — with the help of ele

ties, and any such person at-
tempting to leave Singapore
will be detained.

“We recognise the emo-
tional anxiety and fear that
some of these persons on
home quarantine orders may
be facing,” said the Home Af-
fairs Minister.

“But, to win this battle
against Sars, we cannot afford
any kinks in our armour,” he
added.

“Otherwise, we put the
whole community at risk, and
the consequential impact will
be disastrous.”

RECALCITRANTS and de-
faulters should definitely
be named and shamed, said
Health Minister Lim Hng

Kiang. “I think we should
publish these names and
shame them, because other-
wise such Singaporeans will
continue not to do what is
necessary of them,” he said,
echoing a sentiment ex-
pressed by many Singapor-
eans who felt this was the only
way to get irresponsible
Sars-affected individuals to
behave.

WANC HUI FEN
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Oseltamivir vs Influenza

End of treatment period

p=0-0168 placebo vs oseltamivir 75 mg
p=0-0074 placebo vs oseltamivir 150 mg

Placebo
Oseltamivir 75 mg
— — = QOseltamivir 150 mg
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Nicholson et al. Lancet 2000;355:1845-50



There was toxicity reported

\) .

H5A has received three adverse drug reactions suspected with
use of oseltamivir. They are one report of hepatitis, and another
of nausea and urticaria. There is also one report of o middle
aged male who committed suicide by falling to his death. He
was prescribed oseltamivir at 75mg twice a day for flu and the
odverse event was reported to have occurred on the Jth day.

Monitor patients on oseltamivir for
signs of unusual behaviour

seltamivir (Tamiflu®, Roche) is an antiviral agent
licensed by HSA in October 2000 for the treatment
of uncomplicated acute illness due to influenza  coincident peried of intensive monitoring of adverse
infection (influenza A & B} in adults and children 2 1 yearold  Japan or a combination of any of these possibl

who have been symplomaiic fr no more than o doys and  Additnally, many events sch os conwisions, dol | 18 QLS @ity however could not be established as it was reportea

for the prophylaxis of influenza in adults and children  depressed levels of consciousness are complicatior

= 13 years old. encephalitis secondary to influenza making a direct ¢ |.I |.I E | k h'E d E L

1 TeniBu® ieiminstiion very bt that the patient was also taking other medicahions.
The Health Sciences Authority (H5A) has reviewed the datafrom  Nonetheless, considering the rapid temporal relativiemg w
the 103 postmarketing reports of neuropsychiatric adverse  gdverse event to the use of oseltamivir, and cases which reported
events suspected to be associated with oseltamivir received  positive dechallenge [n=65) where there was rapid and full
between August 2005 to July 2006. These include events such recovery from neuropsychiatric adverse effects once oseltamivir
as delirium with prominent behavicural disturbances (n=60)and 55 discontinued and/or lack of positive neura-imaging findings
suicidal events [n=0} including self-injury and suicidal ideation.  ip the reviewed reports (n=25), the local prescribing information
of Tamiflu® will be updated to warn of the potential for the

The majority of the cases were reported from Japan (92%) and g 2
occurrence of neuropsychiatric adverse events. In addition,

were predominantly for the freatment of influenza (97%]). These 4 ; : : ;
were primarily among paediatric patients (67%) with an age it also advised that patients with Hu, particularly children may
range of 1.5 to 17 years old. There were three deaths:
a 14 yearold boy and two adults who fell to their deaths.

The patients who died were healthy before contracting influenza

be at an increased risk of seltinjury and confusion shortly after
taking Tamiflu® and should be closely monitored for signs of
unusual behaviour.



Ring
prophylaxis
worked

for

smallpox

The World Health Organization offers US § 1000 to the first person reporting
an active smallpox case resulting from human<o-human transmission and
confirmed by laboratory tests. Valid until global eradication is certified.

L'Organisation mondiate de la Santé offre une récompense de US S 1000

A la pramiara parsonna qui signalera un cas actil de variole résuitant d'une

transmission d'un atra humain & un autre et confirmé en laboratoire. Cette
offra est valable jusqu'a 1a certification de I'éradication mondiale.




Oseltamivir Ring Prophylaxis for Containment of
2009 H1N1 Influenza Outbreaks

Vernon J. Lee, M.B., B.S., M.P.H., Jonathan Yap, M.B., B.S., Alex R. Cook, Ph.D.,
Mark |. Chen, M.B., B.S., Ph.D., Joshua K. Tay, M.B., B.S., Boon Huan Tan, Ph.D., Jin
Phang Loh, M.Sc., Seok Wei Chew, B.Sc., Wee Hong Koh, B.Sc., Raymond Lin, M.B.,

B.S., Lin Cui, Ph.D., Charlie W.H. Lee, M.Sc., Wing-Kin Sung, Ph.D., Christopher W.
Wong, Ph.D., Martin L. Hibberd, Ph.D., Wee Lee Kang, M.B., B.S., M.Med., Benjamin
Seet, M.B., B.S., M.P.H., and Paul A. Tambyah, M.D.

N Engl J Med
Volume 362(23):2166-2174
June 10, 2010
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Summary of the Four Outbreaks of 2009 H1N1 Influenza and Efficacy of Oseltamivir Prophylaxis
and Other Interventions

Table 1. Summary of the Four Outbreaks of 2009 H1N1 Influenza and Efficacy of Oseltamivir Prophylaxis and Other Interventions.*

Variable Total Outbreak 1 Outbreak 2 Outbreak 3 Outbreak 4
Total no. of personnel 1175 216 47 219 693
Confirmed cases — no. (%) 82 (7.0) 11 (5.1) 6 (12.8) 2 (0.9) 63 (9.1)
Before intervention — no. (%) 75 (6.4) 8 (3.7) 6 (12.8) 2 (0.9) 59 (8.5)
After intervention — no. (%) 7 (0.6) 3 (1.4) 0 0 4 (0.6)
Posterior hypothesis probability <0.001 0.11 <0.001 <0.001
Symptomatic personnel (excluding confirmed cases)
Tested and negative — no. (%) 23 (2.0) 11 (5.1) 1(0.5) 11 (1.6)
Not tested — no. (%) 47 (4.0) 3 (1.4) 4 (1.8) 40 (5.8)
Mild respiratory symptoms only 40 (3.4) 1(0.5) 4 (1.8) 35 (5.1)
Reported fever with respiratory symptoms 7 (0.6) 2 (0.9) 0 5 (0.7)

Completion of oseltamivir prophylaxis — no./total no. 929/974 (95.4) 185/205 (90.2) 41/41 (100) 186/193 (96.4) 517/535 (96.6)
o6t

Confirmed cases and symptomatic personnel who
were not tested:

Total — no./total no. 115/1161 14/216 6/47 5/218 90/680
Before intervention — no./total no. (%) 85/1161 (7.3) 10/216 (4.6) 6/47 (12.8) 3/218 (1.4) 66/680 (9.7)
After intervention — no./total no. (%) 30/1076 (2.8) 4/206 (1.9) 0 2/215 (0.9) 24/614 (3.9)
Posterior hypothesis probability <0.001 0.02 <0.001 0.09 <0.001

* The posterior hypothesis probabilities were calculated for the comparison of the incidence of infection before intervention and after inter-
vention, as described in the Supplementary Appendix.

T The number of subjects who completed the oseltamivir prophylaxis regimen excludes those with confirmed infections and those who could
not be contacted.

i The number of confirmed cases and symptomatic personnel who were not tested excludes 14 symptomatic personnel who could not re-
member the date of onset of their illness. The percentage of confirmed cases and symptomatic personnel who were not tested before inter-
vention is based on the total number with data; the percentage after intervention is based on the total number with data minus the number
identified before intervention.

Lee VJ etal. N EnglJ Med 2010;362:2166-2174

The NEW ENGLAND
JOURNAL of MEDICINE




Epidemiologic Data and Model Projections for Outbreak 4, According to Date of Onset of Influenza
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Phylogenetic Relationships among the Viruses Identified during the Four Outbreaks with the Use
of Whole-Genome Sequencing

Local nightclub (1)
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A/California/04/2009 (H1N1)

Lee VJ et al. N Engl J Med 2010;362:2166-2174 5 OORNAL AT INE




Side Effects of Oseltamivir Prophylaxis

Table 2. Side Effects of Oseltamivir Prophylaxis.

Personnel
Side Effect (N=2816)

no. (%)
Diarrhea 14 (1.7)
Headache 9(1.1)
Nausea or vomiting 22 (2.7)
Dizziness 5 (0.6)
Epigastric pain 4 (0.5)
Drowsiness 8 (1.0)

Mild allergic reaction (rash) 6 (0.7)

Lee VJ et al. N Engl J Med 2010;362:2166-2174

The NEW ENGLAND
JOURNAL of MEDICINE




Conclusion

« Oseltamivir ring chemoprophylaxis, together with prompt identification and
isolation of infected personnel, was effective in reducing the impact of
outbreaks of 2009 H1N1 influenza in semiclosed settings

f_";-%’ The NEW ENGLAND
*J,,in;ﬁ} JOURNALof MEDICINE
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Zika virus and microcephaly: why is this situation a PHEIC?

When the Director-General of WHO dedared on
Feb 1 2016, that recently reported clusters of
micrecephaly and other neurological diserders are a Public
Health Emergency of International Concern (PHEIC)," it
was on the advice of an Emergency Committee of the
Intemnational Health Regulations and of other experts
whom she had previously consulted. We are the members
of the Emergency Committee, and we were identified by
the Director- General from rosters of experts that had been
submitted by WHO Member States.

Our advice to declare a PHEIC was not made on
the basis of what is currently known about Zika virus
infection. During our discussions it became clear that
infection with the Zika virus, unlike other arbovirus
infections incleding dengue and chikungunya, causes
a fairly mild disease with fever, malaise, and at times a
maculopapular rash, conjunctivitis, or both.” Additional
information from previous outbreaks suggested that
about 20% of people infected with Zika virus develop
these symptoms, and that the rest are asymptomatic’
Fatality from Zika virus infection is thought to be rare
Our advice to declare a PHEIC was rather made on
the basis of what is not known about the custers of
microcephaly, Guillain-Barré syndrome, and possibly
other neurological defects reported by country
representatives from Brazil and retrospectively from
French Polynesia that are associated in time and place
with outbreaks of Zika infection.*

The Emergency Committee meeting was convenad
rapidly by WHO. We were contacted by the Director-
General 4 days before the Emergengy Committee
meeting, and by the time we met WHO had thoroughly
prepared the meeting. At the start of the meeting, the
WHO legal counsel provided three criteria to help the
Emergengy Committee decide whether the present
situation was a PHEIC. A PHEIC mwst: (1) constitute a
health risk to other countries through international
spread; (2) potentially require a coordinated response
because it is unexpected, serious, or unusual, and
(3) have implications beyond the affected country that
could require immediate action.

Representatives from four countries (Brazil,
El Salvador, France, and the USA) that have had either
outbreaks or importations of Zika virus, and a group of
arbovirus spedalists, took part in the meeting. Some

www thelancet.com Vol 387 February 20, 2016

of them had been working for the past months with
the WHO Regional Office in the Americas on the Zika
virus outbreaks, and before that on those caused by the
dengue and chikungunya viruses. During one country
representative’s account of Zika virus in French Polynesia,
robust and convincing retrospective data were presented
about an increase in neurclogical disorders during the
period when there was an outbreak of Zika virus. Other
presentations described curmrent clusters of microcephaly
and limited information about Zika virus identified in
fetuses or infants, pointing out the temporal association
with circulation of the Zika virus.

After these country presentations, and comments by
the assembled arbovirologists, we were able to discern
as a committee, and then agree unanimously in an initial
poll, that the clusters of microcephaly and neurological
disorders, and their possible association with the Zika
virus, constituted a PHEIC. Upon further discussion, it
became clear that therewas no standard surveillance case
definition for microcephaly. The first recommendation
of the PHEIC was to call for standardised and enhanced
surveillance of microcephaly in areas of known Zika virus
transmission. Such surveillance is not only important in
countries where there are current and recent outbreaks,
but is also retrospectively relevant in African and Asian
countries where outbreaks have been occurring since
the Zika virus was first identified in 1947 Further,
we felt that surveillance data should become available
within months.

@

Published Online
February 10, 2016
hittpe et dolorgr10.10
SD140-6736(16)00320

Since the DirectorGeneral declared the PHEIC on
microcephaly and neurological disorders, many of us have
had questions about how our recommendation relates to
the PHEIC called by the Director-General for the 2014 Ebola
outhbreaks in west Africa based on the recommendation
of a different Emergency Committee. The answer to us is
dlear. The Director- General declared the Ebola outbreaks a
PHEIC hecause of what science knew about the Ebola virus
from many vears of research during outbreaks in the past,
whereas she declared the current PHEIC because of what is
not known about the current increase in reported clusters
of microcephaly and other disorders, and how this might
relate to concurrent Zika outbreaks.

We were told by the Director-General that she would
convene us again within 3 months to reassess the
situation, as required under the International Health
Regulations. We are confident that virtual meetings will
allow us to review global collective action and to learn
from WHO about progress in understanding the present
sitvation of microcephaly and neurclogical disorders
and progress in implementation of the precautionary
and preparatory measures related to Zika.

*David L Heymann, Abraham Hodgson, Amadou Alpha Sall,
David O Freedman, | Erin Staples, Fernando Afthabe,
Kalpana Baruah, Ghazala Mahmud, Nyoman Kandun,
PedroF CVasconce os, Silvia Bino, K UMenon

Department of Infectious Disease Epidemiology, Faculty of
Epidemiology and Population Health, London School of Hygiene
& Tropical Medidne, London, UK {DLH); Centre on Global Health
Security, Chatham House, The Royal Institute of International
Affairs, London SW1Y 4LE, UK (DLH); Research and Development
D'r-.-';lsil:u n, Ghana Health Service, Accra, Ghana (&H);




Epidemiologic map of Zika virus transmission and isolation.

= Epldomiology map of Zika virus transmission and
isolation

1850-1959

1959- 2006

2007 - 2014

2014 - now

Countries with virus isolated from humans

Regions with virus isolated from mosquitoes
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1. plication of the virus in the throat for periods of 2-
3 weel

2. Viremia at high levels, particularly during the second
week of infection, terminated by the appearance of antibodies

3. Clinically inapparent mbella virus infection in as many

a one-third of infected individuals

rrelation between the presence of serum antibodies
istance to rubella virus infection
Viral infection of the placenta
Panembryonic infection of fetuses after viremic infec-
in their mothers
nfirmed mbella during the first trimester of preg-
nancy resulted in damage to 50% o of fetuses, with declin-
1g percentages through the second trimester [12, 13]
Cell death found in key or of the fetus ther
with inhibition of cellular mit
d:

9.  Excretion of virus at birth by babies with CRS, who
continued to excrete virus for months, serving as vec of
transmission to others

10.  Seronegativity in ~15% of American women of child-
bearing age, with higher or lower percentages in other parts of

the world, depending on social conditions and population den-

sity. Thus, in crowded urban areas, rubella virus infection was
relatively continual in children, but women were usually im-
mune, whereas ir 1e island populations epidemics were spo-

radic, and a high proportion of women were susceptible.

Plotkin S CID 2006,43:5164-8




Infant HIV Infection through Week 1 (Periods 1 and 2 Combined) in All
Mother-Infant Sets and According to Subgroup.

Table 2. Infant HIV Infection through Week 1 (Periods 1 and 2 Combined) in All Mother—Infant Sets and According to Subgroup.*

ZDV ZDV-Based TDF-Based Difference, ZDV-Based ART and P Value for
Subgroup Alone ART ART TDF-Based ART vs. ZDV Alone Interaction

no. of mother—infant sets/total no. (%) percentage points (repeated Cl)

All mother—infant sets 25/1386 (1.8)  7/1385 (0.5)  2/325 (0.6) SN tom0 4)
Maternal gestational age at trial entry

<34 wk 16/1229 (1.3)  6/1230 (0.5)  1/274 (0.4) 0.8 (-1.6to -0.1)

>34 wk 9/157 (5.7)  1/154 (0.6) 1/51 (2.0) ~4.3 (~8.9 t0 -0.6)
Maternal CD4 count at trial entry

350499 cells/mm3 16/577 (2.8)  4/592 (0.7) 1/136 (0.7) 2.1 (-3.7 t0 -0.5)

=500 cells/mm3 9/809 (1.1)  3/793 (0.4) 1/189 (0.5) 0.7 (-1.6 t0 0.2)
Maternal viral load at trial entry

<1000 copies/ml 0/299 1/253 (0.4) 0/57 0.3 (0.4 to 1.0)

1000 copies/ml 25/1083 (2.3) 6/1129 (0.5)  2/268 (0.7) ~1.7 (-2.8 t0 -0.7)

Missing data 4 3 0

* The analysis of infant HIV infection according to maternal gestational age at trial entry was a prespecified analysis; the other two subgroup
analyses were post hoc analyses. Cl denotes confidence interval, and HIV human immunodeficiency virus.
T Data on maternal gestational age at trial entry were missing for one woman in the group assigned to ZDV-based ART.

Fowler MG et al. N Engl J Med 2016,375:1726-1737 A2) ™ NEW ENGLAND

JOURNAL of MEDICINE
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A resollmon of hydrocephalus and brain growth following treatment and shunt in child with

. . ~ . ~ . congenital toxoplasmosts (Swisher et al. 1094, with permxsswn) B resolution or diminution
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the same size (C) and appearance of brain abscesses in a patient with a cardiac transplant
(Ryning et al. 1979, with permission) (D) and a patient with toxoplasmic encephalitis who had

Why prevent, diagnose and treat congenital toxoplasmosis?

Rima McLeod ¥ Francois Kieffer2, Mari Sautter1, Tiffany Hosten1, and Herve Pelloux3

Department of Ophthalmology and Visual Sciences, Pediatrics (Infectious Diseases), Committees
on Immunology, Genetics, Molecular Medicine, The College, University of Chicago, 5841 S
Maryland Avenue (MC2114), S-208 Chicago, IL 60637
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Cell Host & Microbe

A Screen of FDA-Approved Drugs for Inhibitors of
Zika Virus Infection

Graphical Abstract
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Highlights

e 774 FDA-approved drugs screened for anti-Zika virus activity

in a human hepatoma cell line

e Over 20 compounds showed anti-Zika virus activity

e Selected compounds validated in human neural stem cells
and primary amnion cells
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In Brief

Currently there is no approved therapy |
treat Zika virus (ZIKV) infection. Barrow
et al. present a screen of FDA-approve:
drugs for anti-ZIKV activity in a hepaton
cell line. Selected compounds from the
more than 20 identified candidates wen
validated in human neural stem cells an
primary amnion cells.
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Zika vaccine trials have
graduated from monkeys to
humans, but still far off

A scientist explains that the vaccine is still in phase one out of three
ROBERT BEDNARCZYK, THE CONVERSATION

CESR' v

TOPICS: THE C

In this photo provided by The National Institute of Allergy and Infectious Diseases shows a healthy volunteer receiving th
NIAID Zika virus investigational DNA vaccine as part of an early-stage trial to test the vaccine's safety and
immunogenicity. This is the first administration of this vaccine in a human. (The National Institute of Allergy and Infectious
Diseases via AP) (Credit: AP}
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DISPATCHES

Severe Pediatric Adenovirus 7 Disease
In Singapore Linked to Recent
Outbreaks across Asia

Oon Tek Ng, Koh Cheng Thoon, Hui Ying Chua,
Natalie Woon Hui Tan, Chia Yin Chong,
Nancy Wen Sim Tee, Raymond Tzer Pin Lin,
Lin Cui, Indumathi Venkatachalam,

Paul Anantharajah Tambyah, Jonathan Chew,
Raymond Kok Choon Fong, Helen May Lin Oh,
Prabha Unny Krishnan, Vernon Jian Ming Lee,
Boon Huan Tan, Sock Hoon Ng,

Pei Jun Ting, Sebastian Maurer-Stroh,
Vithiagaran Gunalan, Wei Xin Khong

During November 2012-July 2013, a marked increase ¢
adenovirus type 7 (Ad7) infections associated with sever
disease was documented among pediatric patients in Sir
gapore. Phylogenetic analysis revealed close genetic link
with severe Ad7 outbreaks in China, Taiwan, and other part

[

lerging Infectious Diseases « www.cdc.gov/eid « Vol. 21, No. 7, July 2015

No. cases/military personnel m No. cases/pediatric inpatients >

Recent reports have noted increased incidence of se-
vere Ad7 disease in Asia: among the general population
and pediatric inpatients in Taiwan: among persons in a mil-
itary training camp in Shaanxi, China: and among those in
a police training center in Kuala Lumpur, Malaysia (2—4).
During January—June 2013, physicians in Singapore noted

 w 4 4w - -

Figure 1. Number of adenovirus
cases by month, January
2011-July 2013, Singapore.

A) The first confirmed case

of adenovirus type 7 was
reported in November 2012 in
KK Women's and Children’s
Hospital. The number of human
adenovirus cases among the
pediatric inpatient population
increased and peaked in

May 2013. B) A retrospective
examination of the military
surveillance data revealed the
first appearance of adenovirus
type 7 among military personnel
in September 2012 and a small
increase and decline over the
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Therapeutic considerations for
Emerging Viral Infections

Capacity building in country
Pre-approved interventional protocols
Explore all therapeutic options

Engage all communities especially those most affected
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LARGE-SCALE USE OF SABIN TYPE 2 ATTENUATED
POLIOVIRUS VACCINE IN SINGAPORE DURING A TYPE 1
POLIOMYELITIS EPIDEMIC

By
y J. H, HALE,* M\D,, MLR.C.P. M. DORAISINGHAM, OB.E, LMS, DPH
EVERYTING SEPTEMBER 25 OK DAY ICE START WORK I'fi NOVEM —— K. KANAGARATNAM, M.B, BS, DPH. K. W. LEONG, M.B, BS.
VERY TRUCY YOUR D

£3Ton M o : E. S. MONTEIRO, C.B.E,, M.D,, F.R.CP.,, FRF.PS, D
From the Depariment ¢ acteriology, University of M. the Medical Departments, Singapore Government and
Singapore Ci ouncil
W .

\ In the latter half of 1958 Singapore experienced an  of 1951. The majonty of cases were in children under
epidemic outbreak of poliomyelitis due to the type | the age of 2, and the general picture was that of an area
virus. Eleven weeks after the first case was reported  in which poliomyelitis was endemic, but with periodic
the Minister of Health in the Singapore Government ncreases in the number of cases.
decided, after consultation, to make available the Paul (1958) drew attention to the fact that this
attenuated type 2 vaccine elaborated by Sabin (19573, endemic state of poliomyelitis was associated with a
1957b) for children between the ages of 3 months and  high infantile mortality rate, and the infantile
10 years. Dr. Sabin agreed to the release of this vaccine  mortality rate fell below 60-80 per ive births a
on condition that adequate labor y control could be  rise in the number of cases of poliomyelitis could be
assured. The following communication gives the reasons  expected. The infantile mortality rates for Singapore
for the selection of the type 2 v ne, the experimental  gince 1946 are shown in Table I
details, and the results of the campaign. This fall in the infantile mortality rate could presage
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