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* As of January 28, 2008, a total of 12
workers at plant A had been identified
with confirmed (eight workers),
probable (two), or possible (two)
progressive inflammatory neuropathy
(PIN)

¢ Symptoms ranged from acute paralysis
to gradually progressive symmetric
weakness over periods ranging from 8
~ to213 days

¢ Severity ranged from minor weakness
and numbness to paralysis
predominantly in the lower extremities
affecting mobility

* Eleven patients had evidence of axonal
or demyelinating peripheral neuropathy
by electrodiagnostic testing

* Cerebrospinal fluid obtained from all 7
patients had elevated protein levels

* Five patients had evidence of
inflammation on spinal magnetic
resonance imaging

Americasifstoannethanuin 192826
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¢ All 12 patients reported either working « Standard PPE used by workers at plant A
at or having regular contact with an area

where swine heads were processed
(known as the head table) (some were shortsleeved), boots,

included hard hats, laboratory coats

hearing protection, eye protection, and

* As of January 30, laboratory specialized gloves that varied with the
investigations had not identified any
infectious agent from the blood and
throat-swab specimens that would
explain the occurrence of PIN

particular task of the worker

« A compressed air device was * Only three plants (plant A in
used to harvest brain tissue from Minnesota and plants in Nebraska
pig heads at the head table and Indiana) reported recent use of

compressed air to extract pig brains
(25 federally inspected swine slaughterhouses with >500

» The device was placed into the employees)
skull of the pig through the
foramen magnum - To date, no cases of PIN have been

identified in association with workers
at the Nebraska plant

. Several workers at the Indiana A:z”f‘““%?m‘ ¢ toxiiss a"“;?f“?g;
plant have been preliminarily agenis, inealifigdios it aoobosasar on
identified with neurologic illnesses whettiarr theowodkérs'smmunersy stesism s
and similar histories of exposure reaciizilitto piy posédin they inifexeibom
to head processing activities at bitss af fovaintissue. doatingrig thetaie air
that slaughterhouse aroundittieen:

e All three plants have stopped . : é
using compressed air to extract - -
brain material -
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I[llness from Unknown Cause Findings

Turk i 1 . ;
L7 i ol Evisceration workers had more symptoms than

600 employees dark meat workers

Evisceration line a H, : Detected chloramines, but not chlorine or
— birds sent into super-chlorinated ( ~ o ammonia in the air

water 5 - - .
Cooling fans above line stations caused

turbulence in airflow, blowing air opposite to
desired direction

— open trough catches super-
chlorinated water
Workers reporting eye and

respiratory irritation Air was recirculated from high to low-exposed

areas

DC Presentation for the American Meat Institute C Presentation for the American Meat Institute
~ April 15, 2008 = April 15, 2008

Conclusions Impact

* Soluble chlorine associated with: » NIOSH helped plant modify
— Upper airway irritation ventilation system
— Asthma symptoms

- e After modifications
— Pulmonary function

— Fewer workers with
change R el R
symptoms

— Lower levels of soluble

. . H
* Trichloramine aﬁ‘g\f.m

associated with: T levels
— Pulmonary function chlorine in air

change

Presentation for the American Meat Institute p Presentation for the American Meat Institute
April 15, 2008 | April 15, 2008

1970: OSH Act Forms Hi - :
1 ispanic Injury Trends
NIOSH and OSHA P jury
Public Law 91-596
91st Congress, S. 2193
December 29. 19

Hispanic workers comprised 12% of the U.S.

@ workforce in 2002, but:
U.S. Department of Health and Human Services

* Contributed 15% of the workforce fatalities

National Institute for Occupational Safety and Health o 891 fatalities in 2001 - 31% in construction

* Work days lost have declined 7.6% from 2001 to
2002 in all other workers, but rose 3.2% among
.S. Department of Labor Hispanics.

I Safety and Health Administration

Presentation for the American Meat Institute Dc Presentation for the American Meat Institute
April 15, 2008 y April 15, 2008




Hispanics overrepresented in more
hazardous industries

Agriculture - 20%

Construction - 16%
Food processing - 25%

Apparel mfg. —25%

‘ ‘ Presentation for the n Meat Institute
April ]

Types of hazards
Chemical Physical
Biological Ergonomic

Routes of entry

¢ ~"Inhalation
\ e

%

AbsorptionA

Inges\t‘ion

Injection
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Glove Size & Availability for Hispanics

EN In-Size Coverage
U.S,, Italy & Holland Combined Data Set

Combine 3 Nations US and Europe (CAESAR, 2002)
hand length cm = 6.6905+0.6284°x

sized to fit
much taller
European
Workers

Hand Circumference cm

‘ ‘ Presentation for the American Meat Institute
April 15, 2008

Examples

= Biological
= Bacteria
= Viruses
= Fungi

= Anthrax

® National Safety Council, South
4/14/08 AMI Louisiana Chapter

Warning Signs / Symptoms

= Headache

= Nausea

s Dry Skin / Dermatitis
= Tingling / Numbness
= SOrEness

= Hearing Loss

s Frosthite

® National Safety Coundil, South
4/14/08 AML Louisiana Chapter
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Personal Protective Equipment

« Least Effective Couldikillee horses virisus
= Does Not Eliminate / Change Hazard spread!amongst humans? 7

m Barrier Between Hazard & Worker 22 July 2008
m LLast Resort NewsScientist.com news service

Rachel Nowak

® Natianal Safety Councll, South — .
4/14/08 AMI Louisiana Chapter o

NIPAH SPREAD IN PENINSULAR MALAYSIA
Y

“fu0 salas’ fo-gal 1id of pigs.
EIRGRAPHILS & COPYRIGHT 2000
Cobey/HERG http://www.henipavirus.org/virus_and_host_info/nipah_virus_natural_history.htm

8/25/2008 28

Nipaim witussinfeietiohn

* From September 1998 through May 1999,
265 cases of encephalitis (105 fatal) were
reported from 3 states—Perak, Negeri
Sembilan, and Selangor—of Malaysia

* Most patients were pig farmers. Concurrently,
an illness characterized by respiratory and
neurological symptoms was observed in pigs
on some farms with ill workers ;;:zsharet a1, 2000

2 8/25/2008 0

Nipah is named after the village
--Kampung Baru Sungai Nipah—

in Negri Sembilan where it was first
detected by Universiti Malaya experts on March 18

8/25/2008
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FIGURE 1. Number of cases of Nipah virus infection, by week of illness onset —
Perak, Negri Sembilan, and Selangor states, Malaysia 1998-1999

50

M Perak
O Negn Sembilan
40 - B Selangor

30

Climical IFeattres sobNipata Viklisus

. Encephalitissamong RigiGarmensrs
P FPY P h“!-e-!nﬂN
e Week of Onset o
MMWR 30 April 1999
Nipain vitussinfeetionn Nipai vifussinfefetion n

Ninety-four patients were seen from
February to June 1999 (mean age, 37 years;
ratio of male to female, 4.5 to 1)

Ninety-three percent had direct contact with
pigs, usually in the two weeks before the
onset of illness, suggesting that there was
direct viral transmission from pigs to humans
and a short incubation period o et a1, 2000

¢ The main presenting features were fever,
headache, dizziness, and vomiting

* Fifty-two patients (55%) had a reduced level
of consciousness and prominent brain-stem
dysfunction

Gohet al.,, 2000

Nipaih vifussirifeetioion
Distinctive clinical signs included segmental
myoclonus, areflexia and hypotonia,
hypertension, and tachycardia and thus
suggest the involvement of the brain stem
and the upper cervical spinal cord

Gohet al.,, 2000

Nipaln vitussinfeetiam n
¢ The initial cerebrospinal fluid findings were

abnormal in 75% of patients

* Antibodies against Hendra virus were
detected in serum or cerebrospinal fluid in
76% of 83 patients tested

Goh et al., 2000




2008/8/17

Nipaln vitussinfeetiam n Nipaln vitussinfeetiam n
 Thirty patients (32%) died after rapid * A severe, rapidly progressive encephalitis
deterioration in their condition with a high mortality rate and features that
suggest involvement of the brain stem

* Fifty patients (53%) recovered fully, and 14
(15%) had persistent neurologic deficits * The infection is associated with recent
contact with pigs

Gohetal., 2000 Gohet al., 2000

Risk factorsfdohumare infedtion dNipahpah
vinuss, duining ca 4998299 outbreakabf severezre
encephalitissiniMelalsiaia
¢ From Sep.1998 through May 1999, 265 cases of
encephalitis (105 fatal) were reported from 3

RIS'K( fBII‘fO‘D$$BId|idB§ s states—Perak, Negeri Sembilan, and Selangor

¢ Nipah, a new paramyxovirus, infected pigs,
humans, dogs, and cats

¢ Most patients were pig farmers

Parashar et al., 2000

Parashar et al., 2000 Case patients  Case-farm controls
Characteristic (n = 48) (n = 107) OR 95% CIL
Male 36/48 (75) 55/107 (51) 329 144-753
Occupation
Pig farm owner/worker 40748 (83) 71107 (66) 349 124981
Housewife 2/48 (4) 10/107 (9) 032 0.07-142
Student 8/48 (17) 38/107 (36) 024 0.10-0.60
Living on farm 39/48 (81) 86/107 (80) 131 032533
Working on farm 44/48 (92) 76/107 (71) 879 253306
Contact with pigs on farm" 42/44 (95) 70/76 (92) 157 0.30-8.18
Contact with sick pigs on farm® 30042 (71) 30/73 (41) 369 149914
Specific activities on farm”
Cleaning pigpens 42144 (95) 70076 (92) 148 0.24-9.15
Washing pigs 43/44 (98) 71176 (93) L1 0.17-7.26
Feeding pigs 39743 (O1) S84 (78) KR 116-129
Processing baby pigs” 23/44 (52) 2076 (26) 295 |1.21-7.21
Assisting in breeding of pigs® 21/43 (49) 12775 (16) 337 [ 1.34-845
Assisting in the birth of pigs 22/44 (50) 13/73 (18) 442 | 1.66-11.8
Injecting or medicating pigs 29/44 (66) 21775 (28) 310 | 1.47-6.56
Handling dead pigs 29/43 (67) 27176 (36) 3.89 | 1.60-9.44
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Nipalh vitussinfeetion amongrmilitarit zpersonnelnne|
invalveddinrpigiculingnduringiag eutbreak ofk of
encephialitissinMalaysiaj-1 998399920

¢ An operation to cull the approximately 1
million pigs on farms in the outbreak-
affected areas was carried out, primarily by
1,638 military personnel

* Two soldiers involved in culling became ill
with Nipah encephalitis

Ali et al., 2001

Nipalh vitussinfeetion amongrmilitarit zpersonselnne|
imvalveddinrpigicutlingnduringiap eutbredk ofk of
encephalitis siniMalalsia) £ 998339092 9
* Six (0.4%) of the 1,412 personnel studied had

detectable antibody against Nipah virus

* All six had IgM antibody, and one also had
1gG antibodies

* Two of the six aby positive persons had been
hospitalized with encephalitis during the
culling operation

Ali et al., 2001

Nipalh vitpssinfetidm among rmilitatyt spersenmeln nel
invalveelirmpigi cullingnduringian outhredk efk of
encephalitissniMalaysiaj= 99823.99% 9
¢ All the antibody-positive personnel were
involved in culling in Negeri Sembilan state
and reported direct physical contact with live

pigs

* None reported obvious contact with
secretions or body fluids (e.g., blood and
urine) of infected pigs

Ali et al., 2001

Nipalh vitussinfeetion amongrmilitarit zpersonselnne|
imvalveddinrpigicutlingnduringiap eutbredk ofk of
encephialitissinMalaysiaj-1 998399990

¢ Four of the six aby positive persons also
reported direct physical contact with dead

pigs

« All six reported wearing gloves, masks, and
boots at all times while working, and three
reported wearing goggles

Ali et al., 2001

Nijpain vifussinfection amongrabattoirtoir
workerssin-Malaysiaia1 99819999

* All 143 registered abattoir workers in 11 of 13
states were invited to participate in this
cross-sectional study

« Seven (1.6 %) of 435 abattoir workers who
slaughtered pigs versus zero (0%) of 233
workers who slaughtered ruminants showed
antibody to Nipah virus (P = 0.05)

Sahaniet al., 2001
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Nijpain vifussinfection amongrabattoirtoir
workerssin-Malaysiaia1 99819999

¢ All aby-positive workers were from abattoirs
in the three states that reported outbreak
cases among pig farmers

e Workers in these three states were more
likely than those in other states to have
Nipah antibody (7/144 [4.86%] versus 0/291
[0%], P < 0.001)

Sahaniet al., 2001

Nijpain vifussinfection amongrabattoirtoir
workerssin-Malaysiaia1 99819999
* Nipah infection was not widespread among

abattoir workers in Malaysia and was linked
to exposure to pigs

* Using PPE conducting surveillance for Nipah
infection on pig farms which supply abattoirs,
and avoiding handling and processing of
potentially infected pigs are presently the
best strategies to prevent transmission of
Nipah virus in abattoirs

Sahaniet al., 2001

Nijpain vifussinfection amongrabattoirtoir
wornkerssinrfMalaysia,a1 998-1993:9
¢ Transmissibility of Nipah virus to military
personnel involved in pig culling was low

¢ All six aby positive persons reparted wearing
gloves, masks, and boots while culling, three
did not report wearing goggles

* Exposure may have occurred through
inoculation of the conjunctiva with infectious
secretions of pigs

Sahaniet al., 2001

Risk factorsfanNipale uirvsiinféctiortion
amang) abattoir werkersrin iSingaperesre

* Eleven workers in 1 of 2 Singaporean abattoirs
developed Nipahvirus associated encephalitis
or pneumonia, resulting in 1 fatality (10-19
March 1999)

¢ Case patients were abattoir A workers who had
anti-Nipah IgM abs; control subjects were
randomly selected abattoir A workers who had
no anti-Nipah IgM Chewetal, 2000

Risk factorssfdoNipatu indsLinféctiortion
among) workerssatiabattoin A, Singapaereore
Case patients,"  Control subjects,
Exposure no. (%) no. (%)
Job involved
Chasing pi 8 (62) 1127 04
I Exposure to live pigs® 13 (100) 26 (63) 01|
Smoked while working Z(13) T0) 0
Ate while working 4(31) 9 (22) 71
Any contact with pig bodily
fluid or substance 13 (100) 31 (76) 10
Mucous-membrane exposure
to pig bodily fluid 2(11) 11 27 48
Contaet with pig blood 8 (62) 23 (56) 73
In the slaughterhouse 8 (100) 18 (86) 54
In the auction house 3 (38) 6 (27) 67
Fecal contact 9 (75) 23 (56) o
In the slaughterhouse 4(57) 15 (71) 64
In the auction house 7 (100) 9 (41) 01
Urine contact 9 (75) 20 (50) 13
In the slaughterhouse 5(71) 13 (65) Lo
In the auetion house 6 (86) 8 (36) 035
Chew etal., 2000
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Risk: factorsfanNipatn irusiinféctiortion
amang) abattoirwerkersrin Singaporesre

¢ Qverall, use of personal protective equipment
(PPE) was low, and no differences between case
patients and control subjects

* Only 10% of study participants reported
wearing plastic face shields, and 36% reported
always wearing gloves

Chew etal., 2000

Risk: factorsfar:Nipata wirus.inféctiontion
amaong) abattoir werkersrin iSingaporesre
¢ Contact with live pigs appeared to be the

most important risk factor for human Nipah
virus infection

Chew et al., 2000
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Nipah vitussouthteak: iniSiligliri; Weste st
Bengall, India:in 20001

Unknown source of infection at SD Hospital
(11 cases between Jan 31 and Feb 14)

5 patients admitted 1 patient admitted in
in SD Hospital - no North Bengal Medical
subsequent cases Hospital -
no subsequent cases
detected
4 patients admitted in
F Hospital-
(Jan 31-Feb 4) 1 patient ndmlﬂn_dT

(Feb 3)

2staffaffected
Feb 18-20) 23 staff and 8 visitors
affected (Feb 10-23)

Chadha etal., 2006

Nipath vitussoutbreak: iniSiliguripWestest
Bengall, Indiaain20011

12

= Associated with hospitalized case
19 9 Association not established
~*= No. of deaths
8
i
2

~N

31123456789 101121314151617 181920212223
January February
Date of onset Chadha etal., 2006

Nipatn vitus=outbreak: iniSiliglripWeste st
Bengal. Indiazin20010 1
¢ NiV-specific IgM and IgG antibodies were
detected in 9 of 18 patients

* RT-PCR assays detected RNA from NiV in
urine samples from 5 patients

¢ NiV from Siliguri was more closely related to
NiV isolates from Bangladesh than to NiV
isolates from Malaysia

Chadha etal., 2006

10
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Luby et al., 2006
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number of ca

Nipaln vitussoutbteak(s)sinin
Bangladestt) Jan-Febl. 20044

Eurosurveillance wkl release 8(17) art. 5, 2004

| B Survivors
E Deaths
: l

29Dec 5Jan 12Jan 19Jan 26Jan 2Feb 9Feb 16Feb
2003 2004 2004 2004 2004 2004 2004 2004

week

-
~ O

=
@ o N

o N b

Nipaim witussinfeietioin

¢ In Bangladesh, 4 outbreaks were identified
during the period 2001-2004

¢ Among 92 patients, 67 (73%) of whom died

* Although all age groups were affected, 2
outbreaks principally affected young persons
(median age, 12 years); 62% of the affected
persons were male

Hossain et al., 2008

Nipaim witussinfeietiohn

¢ Fever, altered mental status, headache,
cough, respiratory difficulty, vomiting, and
convulsions were the most commaon signs
and symptoms

* (Clinical and radiographic features of acute
respiratory distress syndrome were identified
during the fourth outbreak

Hossain et al., 2008

Nipaim witussinfeetioin

* Death occurred a median of 6 days (range, 2—
36 days) after the onset of illness

* Patients who died were more likely than
survivors to have a temperature > 37.8 °C,
altered mental status, difficulty breathing,
and abnormal plantar reflexes

Hossain et al., 2008

Nipaim witussinfeietiohn

¢ The median incubation period was 9 days
(range, 6-11 days)

¢ A rapidly progressive severe illness affecting
the central nervous and respiratory systems

Hossain et al., 2008

11
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Hossin et al.,

Foadhornectransmissionoof of
Nipain Virus; Bangladeshs

WIRNE of

Luby etal., 2006

Nipah virus was transmitted from P. giganteus to
persons through drinking fresh date palm sap
(potentially contaminated with pteropid bat saliva)

No. cases

Person:tozpersonriransmissionicof of

Nipat vifussinra:Bangladeshihi
commuinitvy
104
94
84
] O Survived
9 ®Died
54
44
34
24
1
§ | 1
Feb Feb Mar Mar Mar Mar Apr Apr Apr
19 26 5 12 19 26 2 9 16

Date of iliness onset
Gurley et al., 2007

Persam-to-persamtransmissior of of
Nipalh vifussiriraBanglateshi hi
cmrmumﬂ}y
¢ An encephalitis outbreak was investigated in
Faridpur district, Bangladesh, in April-May
2004

 Thirty-six cases of Nipah virus illness were
identifi ed; 75% of case-patients died

¢ Thirty-three case-patients had close contact
with another Nipah virus patient before their

illness
B Gurley et al., 2007

Persam-to-persamtransmissior of of
Nipain \ﬂimsirimB_Bp@gM hi
communityy
¢ RT-PCR testing of environmental samples

confirmed Nipah virus contamination of
hospital surfaces

» Capacity for person-to-person transmission
increases the potential for wider spread of this
highly lethal pathogen

Gurley et al., 2007

Risk: affnosecemialAransmissionion
oft Nipath virus<nia Bangladteshshospitalital
¢ A total of 105 healthcare workers (26
physicians, 68 nurses[including nursing
students], and 11 cleaners or other patient
attendants) were enrolled in the study from
March 24-30, 2004,

¢ The most commonly reported type of contact
with a patient with Nipah virus infection (50% )
was washing or changing bed sheets

Gurley et al., 2007 (pp. 740-2)

12
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Risk: affnosecomial aransmissionion

off Nipath virus ina Bangladeshshospitalital

 Thirty-four participants (32%) reported having
had unprotected exposures to potentially
infectious bodily secretions

¢ None had IgM aby against Nipah virus, 2
nursing students who reported changing bed
sheets for patients had IgG antibodies (titer: 1
: 400), suggesting previous infection

Gurley et al., 2007 (pp. 740-2)

Risk: affnosecomial ransmissionion

of Nipathvirusinia Banglateshshospitalital

* Thirty-four participants (32%) reported having
had unprotected exposures to potentially
infectious bodily secretions while providing care
for patients, including receipt of a splash in the
eye, mouth, or nose with a bodily secretion or a
needlestick injury

¢ No evidence of recent Nipah virus infection was
detected despite substantial exposures and
minimal use of PPE

Gurley et al., 2007 (pp. 740-2)
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Eaton etal., 2006

Pteropus alecto ( Black flying fox)
Pteropus conspicillatus  (Spectacled flying fox)

Pteropus scapulatus ( Little red flying fox)

Pteropus poliocephalus ( Grey-headed flying fox)

Pteropodidaec

Variable flying fox ( Pteropus hypomelanus )

£

I Preropus spp.

Eaton etal., 2006 Malayan flying fox ( Pteropus vampyrus )
Copyright & 2006 Nature Publishing Group.
Nature Reviews | Microbiology

Henipavirus and Tioman virus antibodies in
Pteropodid bats, Madagascar

itive samples

Species and location No. tested Nipah virus Hendravius ~ Tioman virus Total (%)

Eidolon dupreanm 1473(19)
Marozevo (Moramanga) 53 10 10 0 10
Miandrivazo 2 0 0 0 0
Ankarana 18 4 1 0 4

Pteropus rufis 834823
Marovitsika (Moramanga) 3 2 2 0 2
Miandrivazo 112 4 0 1 5
Marovoay 140 0 0 1 1
Beroboka 27 0 0 0 0
Vangaindrano 37 0 0 0 0

Rouseftus madagascariensis 115(200)
Ankarana 5 0 1 1

Total o 2 13 3 21477 (54)

Lehle et al., 2007

13
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Henipavirus and Tioman virus antibodies in
Pteropodid bats, Madagascar

iensis

,7 4.\‘ - Madagascar fruit bat (Eidolon dupreanum)

Madagascan flying fox (Pteropus rufus) Lehle et al., 2007

Evidence of Henipavirus infection in West

African fruit bats
Species Habitat where caught Number tested  Number positive (seroprevalence (%), 95% Cl)
Hendra Nipah
Epomophorus gambianus Open woodland* 89 0 101,0-3)
Eidolon helvum City colony™* 59 131(22,11-33) 23 (39, 27-51)
Epomops franqueti Forest** 29 0 0
Epomops buettikoferi Forest** 7 0 0
Hypsignathus monstrosus Forest** 18 0 11(6,0-16)
Nanonycteris veldkampii Forest* 4 0 0

Hayman et al., 2008

Evidence of Henipavirus infection in West
African fruit bats

Luminex multiplexed microsphere assay

Eidolon helvum
Hypsignathus monstrosus

Haymanet al., 2008

Henipavirus
Infection in Fruit
Bats (Pteropus
giganteus), India

ELISA SNT
No. NiV reactive/  No. HeV reactive/ No. NIV positiveftotal (%)
Characteristic no. tested no. tested [median titer, range]
Total 2641 541 20/39% (51) [80; 5-640]
Male 1012 312 8/12 (67) [60; 20-640]
Female 16/29 229 121271 (44) [80; 5-640]
Lactating 1220 220 8/191 (42) [80;20-640]
Nonlactating 49 09 4181 (50) [80;5-80]

Epstein et al., 2008

| Transcriptase complex

|
f (Large polymerase protein) |
| (Nucleocapsid protein} |
! ]

____________________

_—
Virion RNA— 55
—

M (matrix protein) ' - Lipid bilayer

Copyright © 2006 Nature Publishing Group
Nature Reviews | Microbiology

Eaton etal., 2006

4.\\‘.- 5
Nipah F1 Hendra F1
Bossart et al., 2005

14
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Morbillivirus
Respirovirus

Brisbane, 1994 Machay,
sunshine Coast, 2006 1924

Henipavirus
Eaton etal., 2006 TPMY

POSSIBLE TRANSMISSION OF NIPAH VIRUS
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