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Monkeypox
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Smallpox 11114 NQU double-stranded DNA viruses NNy U1a 112131 SARS-coV-2 (COVID19)
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What We Know about the Rise in
Monkeypox Cases Worldwide

1 vy Y <3| @
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= Orthopoxviruses are a group of large, complex, double-stranded DNA viruses that
replicate in the cytoplasm of the host cell

= Vaccinia (smallpox vaccine), variola (smallpox), monkeypox, cowpox, and
several newly discovered orthopoxvirus species are known to cause human
disease

= Orthopoxvirus infections can cause a spectrum of febrile rash ilinesses in
humans, ranging from fairly benign, localized skin infections to severe systemic
infections.

= Orthopoxviruses induce cross-reactive antibodies that protect against infection

from other orthopoxvirus species
Photo credit: www.nytimes.com

https://www.scientificamerican.com/article/what-we-know-about-the-rise-in-monkeypox-cases-worldwide/
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variola (smallpox) 125 a1 1 1A Al A 1Y, monkeypox (HA183115) 939 a2 cowpox Liag dU 990
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Vanola_(smallpox) * ET”',‘C?C

= Restrict only in human

Case-fatality rate = 30%

Secondary attack rate = 30-80% among unvaccinated
contacts

Last documented natural infection was in 1977

From Centers for Disease Controland Prevention [CDC] Public Health Information Library. http:/phil.cdc.gov/phil/default.asp. Image ID 5 2041.
Photographtaken in 1963 by J.D. Millar, CDC.)
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Monkeypox

= Misnomer, also found in other animals (monkeypox virus probably has a broad host range including squirrels
(Funisciurus spp. and Heliosciurus spp.)

= The virus has been found naturally only in Africa

= The disease was later seen in other captive animals including primates in zoos and animal import centers
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Viruses 2021, 13(1), 43; https://doi.org/10.3390/v13010043

Endemic areas of monkeypox

MPX RISK FACTORS FOR CHILDREN - -

*Trapping.
«Hunting
sHandling.

sDead rodents
found in the
forest are
source of food

Squirrels are
particularly the
source of MPX in
young children in
rural areas in
DRC.

Monkeypox epidemiology, surveillance, and laboratory capacity in MONKEYPOX Central African Republic
DRC.

By Muyembe-Tamfum, MD, PhD By Emmanuel Nakouné-Yandoko
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Historical overview

Dramatic
increase in
reported cases,
espinDRC,...
also Nigeria ....
and importations
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Global Smallpox
eradication

Programme Increasing susceptibility ....

Monkeypox”: Historical overview By Paul Fine
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Exposure

5
Exposure 6-13 days @ 3 days

Incubation period

(5-21 days) Fever, myalgia, headache

= Centrifugal maculopapularrash starts from site of
primary infection and spreads to other parts of the
body

Palms and soles are common in disseminated rash
Lesions progress within 12 days
Lymphadenopathy is common in monkeypox
Duration of illness is 2-4 weeks
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(droplet transmission)

Stage
Stage Duration  Characteristics
Enanthem o The first lesions to develop are on the tongue and in the mouth.
Macules  1-2days ¢ Following the enanthem, a macular rash appears on the skin, starting on the face and
spreading to the arms and legs and then to the hands and feet, including the paims
and soles.

o The rash typically spreads to all parts of the body within 24 hours becoming most
concentrated on the face, arms, and legs (centrifugal distribution).

Papules 1-2 days o By the third day of rash, lesions have progressed from macular (flat) to papular (raised).

Vesicles 1-2days o By the fourth to fifth day, lesions have become vesicular (raised and filled with clear
fluid).
Pustules  5-7days o By the sixth to seventh day, lesions have become pustular (filled with opaque fluid) -

sharply raised, usually round, and firm to the touch (deep seated).

¢ Lesions will develop a depression in the center (umbilication).

o The pustules will remain for approximately 5 to 7 days before beginning to crust.

. Afebrile,
‘ ; Lesions vesicles, and
on penis Rash pustules. Scab shedding
E Fever, Macul I Discolored
Scabs 7-14 days o By the end of the second week, pustules have crusted and scabbed over. to fodents fatigue o rasht ' scabs e pots
1 Il Il Il Il il 1 il 7 1
o Scabs will remain for about a week before beginning to fall off. _1'2 C'J ; '2 ; ; 1'1 1'3 # 2'3
https://www.cdc.gov/poxvirus/monkeypox/clinicians/clinical-recognition. html Days after symptom onset

Case report 91nda310afitiy Monkeypox Tuszazaa q

CLINICAL SEVERITY SCORE OF MPX BASED ON NUMBER/LESIONS (WHO) BY NUMBER OF
LESIONS AND PHYSICAL ACTIVITIES

Mild <25 no disability

Moderate 25-99 unable to perform most physical activities but does not require nursing cares.
Severe 100-250 unable to perform most physical activities and requires nursing cares.

Grave >250 unable to perform most physical activities and requires intensive nursing cares.

3

JJ Muyembe-Tamfum, MD, PhD|

anuguussEnsandeldmaus v s
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Moderate: 25-99 unable to perform most physical activities but does not require nursing cares.

Severe:100-250 unable to perform most physical activities and requires nursing cares.

= a2 Aaa J Y Y Y 9 A s
Grave: >250 MIﬂﬂ1ﬁLﬁEJ‘]5’mq\1 ﬂu"lwaﬂ%wm ICU uazﬂluﬂu"lmmqﬂuwummiguusqmwu
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B
Submandibular
Cervical Region
82 (37.96%) 185 (as.esv?)
Supraclavicular
1 (0.46%)
Axillary
32 (14.81%)
Inguinal
167 (77.31%)
N (%) for Maximum
Lymph Node Location
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The duration of clinical symptoms and signs: average 3 — 5 days

Vomiting 1

Petechiae 1

Musculoskeletal 4

Abnormal Heart Rhythms 4

Neck Stiffness 1

Muscle Pain -

Diarrhea+

Bleeding, Active, Various Sites 1

Joint Pain 4

Dehydration 1

leeding 4

Shortness of Breath 1

Sweats

Chills 4

Abnormal Lung Sounds 4

ed-bound 1

Back Pain+

Anorexia |

Headache 1

Extremity Edema 4

Visual Changes 1

Malaise 1

Lethargy/Stupor 4

Sore Throat 4

Ear Pain+

Cough

Diminished Activity 1

TP (G/DL)4

Confused/Disoriented 4

Nasal Discharge/Congestion 1

Dysphagia 1

Chest Pain

Nasal Congestion/Rhinorrhea/Lesion 4

Mouth/Throat Lesions -

Abdominal Tenderness 1

Abdominal Pain 1

Hepatomegaly, Splenomegaly or Both 4

gennermua 1
r

H[I[HHH”HHHIlllllnmm,...,

Conjunctival and Othe )z'e Lesion
Non-Specific Rash (Not MPX Legions)
Monkeypox Lesions 4
Lymphadenopathy/Adenopathy

o
N

- 6 8 10 12 14 16 18

: ] '
UAUNTINISISLIAIUDILAASDINTT ﬁuag”lﬁ’muﬂizmm 217U aeuiunaed Ia Uszanume il AuHY

Clinical features and management of human monkeypox: a retrospective observational study in

the UK (2018-2021)
Fatient 1(201%) Patient 4 (2019) Patient 7 (2021)
L P 15 SO R L S = 4
f— - " s -
viine
3 Erincdolov H Il 5 c oo oo oo oo o

O o . T —T— 40 ' 3
12345678 90N1213WI5161718100212273242526272829 173757 91113151719 2123 25 2 1T 3 3 4 5 6 7 8 5 0 1m m 0 115 % @
— Duea X Duration of llness (days)
s Ll Patient 4 (2019) had ongoing inguinal lymphadenopathy | * N=7 o
i after his rash resolved. The lymph nodes increased insize | ® None had smallpox vaccination
L=t after he had sexual intercourse for the first time since his except one has postexposure
. illness, approximately 6 weeks post-hospital discharge. vaccination
- . The lymphadenopathy was associated with localised | « Number of lesion =10-150
L ;‘/ 3 puftular and shallow ulfemung skin lesions. PCR f).fthese = Monkeypox viral DNA detected in
Tl isnnunnbhononnnhnnsy lesions and upper respiratory tract swab was positive for lesions. blood. urine and
R monkeypox virus DNA (figure 1). This relapse was short ’ ’
and was not associated with detectable viraemia. The nose/throat swab
patient was otherwise clinically well, but he was briefly | ® All seven patients had
admitted to his local hospital until the lesions had crusted pleiomorphic skin lesions
andarcpcat upper respiratory tract swab was PCR negative. = 5/7 had genital lesions

\ * One had conjunctivitis

X e . . . .

= Duration of hospitalization= 1-39
days

L s a s annsenan L LA ARE AL R T r H 7 85 10n nnm“?uu B 19 20 2 2 23 y

R A A e S R .

All had full recovery

Pt#5,6,7 in th household clust
0. Were Inihe same housenold cluster Lancet Infect Dis 2022https://doi.org/10.1016/S1473-3099(22)00228-6(May 24, 2022)

o A

- Cases study report in Lancet Infect Disease 910au 14 7 An v1eauegluthw@edny uaz dd1nowna
M3ATIINNHEIUHITAINNITYANIN skin lesion 9INNAN 9 TiTerRonanITATIINIRE1TAINNS
o a A 9 a ua = 9 T o
1 Nasopharyngeal Swab @taanenansasran ol jianinnisasialuden uaaslimunlye
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Clinical features and management of human monkeypox: US cohort 2022 * TRC

EIDCC
Centers for Disease Control and Prevention S—
No. (%)
Morbidity and Mortality Weekly Report Prodromal At any pointin
Eay fenese VoLl Hnes 20z Characteristic Atillness onset period? iliness
Signs and symptomsS during illness
Rash 5(29) NA 17 (100)
Fatigue or malaise 3(18) 13(76) 13(76)
i 0(—) 4024) 12.(71)
Lymphadenopathy 0(—) 1(6) 9(53)
Inguinal 0(—) 0(—) 6(35)
Cervical! 0(—) 1(6) 3(18
Headache 2(12) 5(29) 8(47)
Fever 6(35) 5(29) 7(41)
Body ache 1(6) 2(12) 6(35)
The rash associated with monkeypox involves firm, deep-seated, and Sore throat or cough 2(12) 3(18) 5(29)
well-circumscribed vesicles or pustules, which might umbilicate or Sweat 1(6) 2(12) 4(24)
become confluent. Lesions progress overtime to scabs. Other 3(18) 4(24) 13(76)
Rash locations®
Arm 4(24) NA 9(53)
Trunk 1(6) NA 9(53)
= N=17 (16= MSM) Leg 0(—) NA 8(47)
= Age 40 (28-61) Face 2(12) NA 7 (41)
= Some cases presented at STI clinic due to genital lesions Hand 1(6) NA 535)
) Perianal 5(29) NA 6 (35)
= 12/17 had prodromal symptoms; fatigue, fever and Io_ral 0(—) NA 5(29)
headache Neck 1(6) NA 5 (29)
= 6/17 had rash started at perianal or genital area | Genital (penis or vagina) 4(24) NA 4(24) |
Teet T(6) NA 4124)

Tuthgtiuitimsszanaludanguuaz luenim hiles lsnldsunlaslihhe dauwilaiunms
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aaluresneuazITaINITOND lesion f Genitalia "lﬂ uazﬁuﬁmnm Perianal 918
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Clinical features of this monkeypox outbreak J88,
(N=104) -
" = Mainly occurs in MSM
oo * 60-70% had no fever
., * 1% URI symptoms
[ ] s @ .. _ RaSh
. . = 71% ulcerative (umbilicated) lesions

= 7% vesicles
= 1% pustule/papules
°® e 0 . = Distribution of rash:
= 51% Genital lesions
= 17% Oral lesion
= Inguinal and cervical lymphadenopathy

9 9
mstnalsaluasell aulddaiulng 60-70% v2 140 14 uazivelungu Men who have Sex with Men
(MSM) Hanyaz oWl uN U510 Genitalia U5z w1 51% Juwafl1n 17% 1az 71% ulcerative

1 <
(umbilicate) gurinpIAzMIANAZING Tuszezie

A £ > A

¥ Case 24-2022: A 31-Year-Old Man with Perianal | ©
I and Penile Ulcers, Rectal Pain, and Rash o

~—. -

Case report AWM IANUW Y The New England Journal Widlu MsM
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Differential Diagnosis of Febrile DISEASE e
Vesicular Pustular Rash Illnesses That

Varicella Most common in children younger
than 10 years; children do not
usually have a viral prodrome

May Be Confused With Smallpox

A\

m3InaNanenlsn

Disseminated herpes zoster

Impetigo (Streptococcus pyogenes,

Staphylococcus aureus)

Drug eruptions

Erythema multiforme minor

Erythema multiforme (including
Stevens-Johnson syndrome)

Enteroviral infections (especially
hand-foot-and-mouth disease)

Disseminated herpes simplex virus
Scabies and insect bites

Molluscum contagiosum

Generalized vaccinia

Monkeypox

Immurocompromised or elderly
persons; rash looks like varicella,
usually begins or erupts in
dermatomal pattern

Honey-colored crusted plaques with
bullze are classic but may begin as
vesicles

Exposure to med cations

Target or bull's-eye lesions; often
follows systemic viral infections such
as herpes simplex virus; may include
palms and soles

Involves conjunctivae and mucous
membranes

Seasonal—summer and fall

Similar to varicella
Pruritus; patient not febrile

May disseminate in immunosuppressed
individuals

History of vaccination with smallpox
vaccine or contact with vaccinated
individual

Travel to endemic area; animal
exposure

Y
mMsInaneuen Isnazdeeliianonen 15A1N%0 NQu herpes zoster ,herpes simplex , 8193

¥ A 9 . . o
199U1INAAY disseminated herpes zoster HaziuaINA

Monkeypox: Human-to-human transmission
Contact with body fluids or lesion

Respiratory
* Droplet
* Airborne

* aerosol-generating procedures

2 VoS ax

materials

* Direct contact
* Indirect contact

* Fomite (eg towels and beddings)

A person is considered infectious from the onset of illness until all lesions

Monkeypox Human-to-human transmission

have crusted over
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A Nosocomial Outbreak of Human

Monkeypox in the Central African
Republic

Emmanuel Nakoune,' Emmanuel Lampaert Séverin Gervais Ndjapou,’

Carole Janssens,” Isabel Zuniga,” Michel Van Herp,? Jean Paul Fongbia,’

Thomas Daquin Koyazegbe, Benjamin Selekon,' Giscard Francis Komoyo,'
Sandra Miriella Garba-Ouangole,' Casimir Manengu,' Jean-Claude Manuguerra,®
Mirdad Kazanji,"* Antoine Gessain,"’ and Nicolas Berthet*’*

I. Disseminated cutaneous lesions consisting of macules, papules, and
cm i on the entire body of the primary case (case 1) (1A), on the face (1B) and
v | of the mother (case 4), and rash and cervical lymph node of the hospital
o 1se 5) (1D).

Open Forum Infect Dis 2017; 4: ofx168
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Nosocomial transmission
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* HCW assistant who had close contact with the bedding and clothing
of patient 2 before monkeypox was diagnosed
* No breaches of standard PPE (disposable aprons and gloves) were identified

* No History of smallpox vaccine

* Contact date: September 6-7, 2018

* Received PEP vaccine: Sep 14 (8 days after first contact)
* Date of symptom: Sep 22 (16 days after first contact)

* No further case was identified

Emerg Infect Dis. 2020 Apr; 26(4): 782-785

a a 49! d’d v =) a dy .
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T 2020 e luguann 14 msluianuazeraies ffidosvesnan iy Monkeypox usda

'8¢5 un153fad 3l Monkeypox v 1¥audiith 1qualilddosfuldunya PPE 1414 1d Mask
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Infection Prevention for Monkeypox

Standard Precautions
* Droplet Precautions
* Contact Precautions

* Airborne Precautions

* Patient with lower respiratory
diseases

* Patient with aerosol-
generating procedures

* Patient with generalized
lesions

Patient with suspected monkeypox should

* Be in single room with good ventilation with door
closed
* Dedicated bathroom

« Intubation and extubation, and any procedures likely to
spread oral secretions should be performed in an
airborne infection isolation room

If the patient is transported outside of their
room
» well-fitting source control

* Wear surgical mask

* have any exposed skin lesions covered with a
sheet or gown
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Medical Countermeasures Available for the Treatment of Monkeypox
Uopuugvludenlasuaudalridiumssnuidaiuouslagiawn: Sudmsthendubsangnwauuuwa
snuAuldlaIy (smallpox) lauutdilunividankiolumssnuidaIuus

Tecovirimat Othpains W37 Ewvelope Wapping Pratein Inhibitor
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inhititing viral INApolymerases Cidofovir ua: Brincidofovir
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Vaccinia Immune Globulin Intravenous (VIGIV)
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Hoy SM et al, Drugs 2018 Sep 780311377-1382
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De-isolation and discharge of monkeypox-infected patients:

De-isolation criteria

UK Health Clinical criteria Patient is judged clinically well enough for safe de-isolation as judged by the clinical
iecunty team managing the patient
gency
Laboratory criteria patient is polymerase chain reaction (PCR) negative on all 3 of the following samples:
1. EDTA blood*
2. urine
3. throat swab
*It is acceptable not to send EDTA blood if no sample was sent previously because the

patient was well throughout admission. . B E
Lesion criteria The following criteria all apply:
1. there have been no new lesions for 48 hours . - .

2. there are no mucous membrane lesions

3. alllesions have crusted over, all scabs have dropped off, and intact skin remains
underneath

Discharge from an isolation facility or ward to another hospital ward, different inpatient facility or residential facility can only be considered if the de-
isolation criteria in the clinical, laboratory and lesion criteria sections above are all met

For individuals with monkeypox, isolation precautions should be continued until all lesions have
resolved, the scabs have fallen off, and a fresh layer of intact skin has formed.

De-isolation and discharge of monkeypox-infected patients:

De-isolation criteria

gK Health Clinical criteria Patient is judged clinically well enough for safe de-isolation as judged by the clinical
Ag;:g;y team managing the patient

Laboratory criteria patient is polymerase chain reaction (PCR) negative on all 3 of the following samples:
1. EDTA blood*
2. urine
3. throatswab
*It is acceptable not to send EDTA blood if no sample was sent previously because the

patient was well throughout admission. . B E
Lesion criteria The following criteria all apply:
1. there have been no new lesions for 48 hours . - .

2. there are no mucous membrane lesions —
3. all lesions have crusted over, all scabs have dropped off, and intact skin remains
underneath

Discharge from an isolation facility or ward to another hospital ward, different inpatient facility or residential facility can only be considered if the de-
isolation criteria in the clinical, laboratory and lesion criteria sections above are all met

For individuals with monkeypox, isolation precautions should be continued until all lesions have
resolved, the scabs have fallen off, and a fresh layer of intact skin has formed.
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Vaccine prevent smallpox and monkeypox

* Vaccinia virus vaccine (against smallpox 95-100% ,
monkeypox 85% )

* 1% generation: Dryvax — a freeze-dried live-virus
smallpox vaccine, cultured in the skin of calves, used

during 1940-1980, serious side effects 1-2% 15 jabs of a bifurcation needle
 2nd generation: ACAM 200 — live vaccine, cultured in in diameter of 5 mm
Vero cells, 2007 — percutaneous route (scarification), Figr 1 Pregrewion o mejor ctscee rscioe s pimary

considered vaccinated within 28 days s
* SE: Myocarditis, cardiomyopathy, encephalitis, blindness

* 3" generation: MVA-BN, Jynneos, Imvanex, : o
Imvamune—non-replicating live modified vaccinia Q g
Ankara virus

* 0.5 ml subcutaneous " -
* Naive: 2 doses 4 weeks apart N ;
* Previous vaccinated: 1 dose Q )
* consider vaccinated 14 days after the 2" dose “
Day 10 = Day 14 )
https://www.cdc.gov/poxvirus/monkeypox/clinicians/smallpox-vaccine.html ACAM2000 Product Insert (fda.gov)
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k3
Indication of vaccination | gKfeat

Agency
Pre-exposure prophylaxis (PrEP) Post-exposure prophylaxis (PEP)
* For occupational exposure — * Within 4 days from the date of
Clinical or research laboratory exposure in order to prevent the
personnel, health care workers onset of the diseases

* ACAM200: revaccination q 3 years  « Within 4-14 days: may reduce the
symptoms of the disease

* If exposure has been intermittent
or continuous, post-exposure
vaccination should ideally be given
within 4 days of the last exposure.

https://www.cdc.gov/poxvirus/monkeypox/clinicians/smallpox-vaccine.html
Recommendations for the use of pre and post exposure vaccination during a monkeypox incident: UKHSA Updated 1 June 2022 v7
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Vaccine for Pre-exposure Prophylaxis (WHO)

Interim recommendations for vaccination
(WHO Health Emergency Programme, 2022)

Population group

General population Not recommended

Health workers at risk of exposure, research laboratory personnel,” Recommended
clinical laboratory personnel performing diagnostic testing for ACAM2000
orthopoxviruses,** and designated response team members at risk for LC16
occupational exposure to monkeypox MVA-BN

As above — Individuals for whom standard replicating vaccine is Recommended
contraindicated because of young age (children), pregnancy, immune LC16
deficiencies, immunosuppression therapies™* or atopic dermatitis**** MVA-BN

*Research laboratory personnel are those who handle 1) cultures or 2) animals contaminated or infected with replication-competent vaccinia virus,
recombinantvaccinia viruses derived from replication-competent strains that can cause clinical infectionand produce infectious virus in humans, or other
orthopoxviruses that infecthumans (e.g., Monkeypox virus, Cowpox virus, and Variola virus).

“** Persons with immunocompromise (e.g., HIV/AIDS, leukemia, lymphoma, generalized malignancy, solid organ transplantation, therapy with alkylating
agents, antimetabolites, radiation, tumor necrosis factor inhibitors, high-dose corticosteroids, hematopoietic stem cell transplant recipient <24 months
post-transplant (or 224 months with graft-versus-host disease or disease relapse, or having autoimmune disease with immune deficiency)
https:/iwww.cdc.gov/poxvirus/monkeypox/treatment.html

**** Persons who have these conditions (e.g., atopic dermatitis, immunosuppression, pregnancy) can safely receive the vaccines recommended following
consideration of risks and benefits for each individual; a risk of serious illness due to menkeypox may remain should infection occur despite PrEP. For
this reason, consideration should be given to aveidance of diagnostic laboratery work or provision of care for monkeypox patients.

+ Direct exposure of skin or mucous membranes to skin or

respiratory secretions of a person with confirmed, probable or Post-exposure ACAM2000
suspected monkeypox, their body fluids (e.g., lesion vesicular or prophylaxis (PEP) LC16
pustular fluid) or potentially infectious material (including clothing or is recommended MVA-BN
bedding) if not wearing appropriate PPE. This includes: with vaccine
* inhalation of droplets or dust from cleaning contaminated rooms appropriate for
High * mucosal exposure due to splashes from body fluids each individual*
* physical contact with someone who has monkeypox, including direct
contact during sexual activities. This includes face-to-face, skin-to-skin or
mouth-to-skin contact or exposure to body fluids or contaminated
materials or objects (fomites)
* normally sharing a residence (permanently or occasionally) during the
presumed incubation period with a person who has been diagnosed with
monkeypox
+ a penetrating sharps injury from a contaminated device or through
contaminated gloves.
* no direct contact but close proximity in the same room or indoor Post-exposure ACAM2000
Medium physical space as a symptomatic monkeypox patient, if not wearing prophylaxis (PEP) LC16
appropriate PPE (see interim guidance on Clinical management of is recommended MVA-BN

monkeypox and infection prevention and control).

with vaccine
appropriate for
each individual*
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Low/minimal + contact with a person with confirmed, probable or suspected monkeypox
or an environment that may be contaminated with monkeypox virus, while Post-exposure N/A
wearing appropriate PPE and without any known breaches of PPE or of prophylaxis (PEP)
donning and doffing procedures. is not
* community contact or contact in an outdoor setting with a symptomatic recommended with
case vaccine
* no known contact with a symptomatic monkeypox case in the last 21 appropriate for
days or each individual*

+ laboratory personnel handling routine clinical blood samples or other
specimens not directly related to monkeypox diagnostic testing.

msumsutanlasianseelasuindu pre-exposure prophylaxis (PrPE) (18 post -exposure prophylaxis

Patient placement

« Skin lesions should be kept covered with a gown,
clothes, sheet or bandage, except during examination

* *Deroofing procedures and throat swabs are not
considered to be aerosol generating procedures (AGPs)

but may cause droplets.
« Intubation and extubation, and any procedures likely to

spread oral secretions should be performed in an
airborne infection isolation room.

?DC May 2022 . https://www.canada.calen/public-
https://www.gov.uk/government/collections/monkey health/services/diseases/monkeypox/health-professionals/interim-
pox-guidance quidance-infection-prevention-control-healthcare-settings.html
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Risk control strategy: PPE (WHO guideline)

PPE

Clinical sample Skin lesion, High Standard PPE*
collection/ sample respiratory N95

processing secretion

Sample transport Medium Triple layer packing
Waste disposal/ Contamination of Medium/high  Standard PPE
decontamination environment Note: N95**

respirator only if
risk assessment
indicates

*gown, gloves, Eye protection or Face shield
** Canada guideline: recommend N95 WHO regional office of South-East Asia. 28 May 2022
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A case study from DRC: Coinfections of Monkeypox and VaricellaZoster Virus
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1. A case study from DRC: Coinfections of Monkeypox and Varicella Zoster Virus

1. Case study Christine M. Hughes, et al. 2021
L

RASH MATCHING?

a. varicella zoster virus -alone b. monkeypox-alone c. coinfection

a. coinfection b. monkeypox-alone c. varicella zoster virus -alone
a. monkeypox-alone b. varicella zoster virus -alone c. coinfection
a. monkeypox-alone b. coinfection c. varicella zoster virus -alone

M3 unYe outbreak investigation inwau 1493131/ 1a Ao infection nuula
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Christine M. Hughes, et al. 2021

LABORATORY DIAGNOSIS

OPX-generic real-time PCR assay

MPXV-specific real-time PCR

VZV-specific real-time PCR assays

Viral isolation (MPXV real-time PCR Ct value less than 32)

Crust samples that were dual positive at the CDC were evaluated by
electron microscopy (EM).

4 a wAa d‘ \J [ . . A 1
mMseanuuuMtieslfiianmsienenauilu coinfection iselai
1.91399 Orthopoxviruses generic real-time PCR assay
2.93579 Monkeypox virus specific real-time PCR assay
3.9137% Varicella zoster virus specific real-time PCR assays
. . . . I 4 [ o '
4.Viral isolation (MPXV real-time PCR Ct value less than 32) ilumsinziye hiannalediauma
. 2 X 4 , v v
5.Electron microscopy(EM) ﬂmmwmamma”lﬂ@ﬁaﬂﬂﬂmiﬁmﬂmaﬂam electron
. cv % dyd é =S ' d’
microscopy W5adiiinnueuatszana 200,000 1w Fauanulvgaunwenszamnsnnid lae

149 electron microscopy 18
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Christine M. Hughes, et al. 2021

SUSPECTED CASE

Patient with a vesicular pustular
eruption characterized by hard and
deep pustules and with at least one

Of the fO”OW|ng Sym ptO ms: a) early vesicle, b) small utule, c) umbilicated pustule,
3mm diameter 2mm diameter 3-4mm diameter
= fever preceding the eruption
= lymphadenopathy (inguinal,
axillary, or cervical),
= DUStU|eS or CrUStS on the palms d) ulcerated lesion, e) crusting of a mature f) partially removed

5mm diameter lesion scab

Monkeypox lesions typically crust over and heal on their own
within two to four weeks. UK Health Security Agency

of the hands or soles of the feet.

dllsld = %’ A

Suspected case 921@onAUNNANY 11U vesicular pustular Saunull ldnsenlineuiunassInodela

L} ‘é
DYNUUI

HHIMIMSIAUAI0ENS

Christine M. Hughes, et al. 2021

SAMPLE COLLECTION: BY A TRAINED SURVEILLANCE OFFICER
= Preferred samples for MPX diagnostics: Lesion swabs and/or lesion crusts

= Blood samples were rarely, but sometimes, collected.

Surveillance officers are trained to collect a sample from two different lesions,

for a total of at least two samples for each case. 2 @LLHIINAINY DENIHDEY 2

G.8.

Sample collection kits
1. Two swabs (Catch-All™swab, Epicentre,Madison, WI)

2. Two sterile tube (Sarstedt 2ml o-ring tubes,Netwon,NC) for crust collection

3. Two tools to unroof crusts (Qosina, Ronkonkoma, NY),

4. MPX-specific case investigation form.
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Sample collection kits yariueieenslsznevliae
1. 'l¥ swabs (Catch-All™swab, Epicentre,Madison, WI) 2 8u

2. viaoa sterile tube (Sarstedt 2ml o-ring tubes,Netwon,NC) 2 viaea vaoar1nde7 2ml 1o

9 Y
Nn1ald vim ez I8 ldafFanantosazsi 1 Temanuiyogeiu

3. yauwa (Qosina, Ronkonkoma, NY) 2 61

Christine M. Hughes, et al. 2021

Age and gender of cases classified as MPX, VZV, or MPX/VZV coinfections; cases from
surveillance dataset from September 2009 to April 2014

TasLe 2
Age and gender of cases classified as MPX, VZV, or MPX/VZV coin-

fections; cases from surveillance dataset from September 2009 to o .
April 2014 41.3% (457) were confirmed VZV cases

36.1% (400) were confirmed MPX cases

s 12.1% (134) were confirmed MPX/VZV

Case classificatior

Male Mean

MPX alone 400(404) 529 159 138 (0.1-67.7) coinfections

VZV alone 457(46.1) 529 182 130  (0.1-86.0)

Co-infections  134(13.5) 511 155 11.0 (0.5-79.0) 116 (10.6%) were negative for both MPX and VZV
Total cases 991 (100) 52.6 16.9 13.0 (0.1-86.0)

MPX = monkeypox; VZV = varicella zoster virus.

Males (>50%) were a slight majority in all case
categories.

Coinfection cases tended to be slightly younger
(15.5Y) than MPX-alone or VZV-alone cases (not
significant).

A1SANYINITASIY real-time PCR assay U949 Orthopoxviruses, monkeypox uag varicella

. = =} < Y] (] = 1 I . .
zoster virus 9101 2009- 2012 UNTAVAIDIINIINLUNA NWUWBY 46 AL 91N 427 AUl coinfection
521719 Monkeypox 11 varicella zoster virus 9.3 % 18159 retrospective cohort study ag i

o 1 =R =~ IR A . . J (4 . .
M31ae 931 2014 WuNUFIIY coinfection 521319 Monkeypox M varicella zoster virus 5% 134
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Christine M. Hughes, et al. 2021

I
Electron micrographs showing Orthopoxvirus (OPX) and varicella zoster virus (VZV) virions from four dual positive crust samples.

Figure a and b:OPX virions identified,
no VZV virions (noted CPE in culture).

¢ 12 dual positive crust samples were assessed for
viable MPX and VZV via viral culture.

¢ 5/12 (38.5%) CPE positive

* Negativestain EM was performed on four of crust
samples, two samples with (a-b) and two without
the noted cytopathic effect (c-d)

* This evaluation of samples collected from
coinfection cases in this study suggests that MPX
and VZV cause distinct lesions.

* Not anysample from one lesion has shown to have
both OPX and VZV virions by EM, although only a
few lesion samples have been examined.

Figure c and d: VZV virions identified, no
OPXvirions (no CPE in culture).
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Christine M. Hughes, et al. 2021

|
Significant differences in signs and symptoms for cases coinfected with MPX and VZV
compared with patients with MPX or VZV alone, controlling for age.

TasLe 3

Significant differences in signs and symptoms for cases coinfected
with MPX and VZV compared with patients with MPX or VZV alone,

controlling for age. included
Frequencies, % Chi-square Fatigue (86.1%)
Signs/symptom comparison” Coinfection vs. MPX P-value
i 0
| Bed ridden 18.0vs. 29.0 0.02 Chills (80.1%)
| Cough 46.2vs. 58.6 0.02 - Headache (73.9%)
| Mouth sores 41.5vs. 58.7 0.001
| Sore throat 57.8vs.76.0 0.0002 - Myalgia (67.3%)
| Axillary lymphadenopathy 43.6 vs. 58.2 0.006
Coinfection vs. VZV P-value = Coinfection cases were significantlyless likely

1 Bed ridden 18.0vs. 10.5 0.03 to report signs/symptoms than MPX cases.
t Conjunctivitis 224vs11.8 0.004 . . o .
1 Fatigue 86.1 vs. 76.1 0.02 = Coinfection cases were significantly more likely

: ”
MPX = monkeypox; VZV = varicella zoster virus. Cases from surveillance dataset from to report signs/symptoms” than VZV cases.

September 2009 to April 2014. Based on 980 cases and classified as MPX, VZV, or MPX/NVZV

coinfections. = MPX > Coinfection > VZV
* Less than comparator (|) greater than comparator (1).

In addition to rash and fever, the most frequently
reported signs and symptoms of coinfection cases
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60.0%

s0.0%

s

0% There were no significant differencesin the
. presence of lesions by body location for
coinfection cases compared with VZV cases
16.0%
. - The total lesion count for
o . ‘™« Coinfections: mean =130, range 3-431
* VZV alone:mean = 104,range 2—672
. * MPXalone: mean = 143, range = 2—1,482

0.0%
" vav*

WBenign (1-25) W Moderate (26 01-250) W Plus grave (>250)

I’

Rash burden classification among monkeypox (MPX), varicella zoster virus (VZV), and MPX/VZV coinfections. Rash burden is defined by
the total sum of lesions on the body. *Coinfection cases were significantly more likely to be categorized into the higher rash burden
categories than VZV cases (y.test, three degrees of freedom, P =0.002).
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Coinfection of syphilis and monkeypox in HIV positive man in Prague, e

Czech Republic

Beatrice Bizova™ , Dan Vesely ’, Milan Trojanek *, Filip Rob”

" Department of Dermatovenerology, Second Faculty of Medicine, Charles University, University Hospiral Bulovka, Prague, Czech Republic
* Department of Infectious and Tropical Diseases, First Faculty of Medicine, Charles University, University Hospital Bulovka, Prague, Czech Republic
© Department of Infectious and Tropical Diseases, Second Faculty of Medicine, Charles University, University Hospital Bulovka, Prague, Czech Republic

* In the current situation, it is necessary to consider the diagnosis of monkeypox in
all MSM patients with typical rash and risky sexual behavior, especially with
recent sexual contactsin one of the outbreak sites of the disease.

* Forthese cases, it is necessary to ensure accessible, rapid and reliable tests to
prevent further spread of the disease.

Anatinnulsa sinagdi Temeine Monkeypox lavauuziin 19 MSM A259iimsnsa9
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RISK GROUP: POXVIRIDAE

Biological agent Human pathogen
hazard group

Family Poxviridae

Subfamily Chordopoxvirinae

Taxonomy / notes

Genus Molluscipox:

Molluscum contagiosum virus 2

Cowpox v

Monkeypox virus

Variola virus (major and minor) “

Vaccine available
Vaccinia virus

Vaccine available
All strains including Whitepox virus

The Approved List of biological agents

Biosafetx

Page 32 of 39

MANIPULATING SPECIMENS SUSPECTED TO CONTAIN MONKEYPOX VIRUS

For laboratories with personnel vaccinated within the
past 10 years

Specimens may be handled in Biosafety Level 2 (BSL-2)
facilities, using BSL-2 practices.

Specimen manipulations should be carried out ina
certified Class Il BSC, especially if there is a potential
to generate fine-particulate aerosols (e.g., vortexing or
sonication of specimens in an open tube).

Disposal of Waste

All waste containing monkeypox virus should be
decontaminated before disposal onsite by using an
approved method, such as autoclaving.

Materials to be decontaminated outside of the
immediate laboratory should be placed in a durable,
leakproof container and closed for transport from
the laboratory.

https://www.cdc.gov/paxvirus/monkeypox/lab-personnel/lab-procedures htmll aboratory Procedures | Monkeypox | Poxvirus | CDC

For laboratories without vaccinated personnel

Routine specimen processing may be handled in BSL-2
facilities, but with more stringent BSL-3 work practices.

Laboratory workers must wear protective equipment,
including disposable gloves, solid front gowns with
cuffed sleeves, and face protection (snugly fitting goggles
are preferred; if a face shield is used, it should have
crown and chin protection plus wrap around the face to
the point of the ear) to provide a barrier to mucosal
surface exposure.

Centrifugation must be performed using safety cups or
sealed rotors. Rotors or safety cups should be opened in
a BSC after centrifugation involving monkeypox
specimens.

41
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Laboratory testing for the monkeypox virus

Interim guidance

7%y World Health
23 May 2022 @ Organization

Key points

«  The goal of the global response to the multi-country outbreak of monkeypox is to stop the outbreak

e Any that meets the susp case for ypox should be offered testing

e The P type for diag of pox in d cases is skin lesion matenal, including

swabs of lesion exudate, roofs from more than one lesion, or lesion crusts.

o L Yy of sp from a susp case is done using nucleic acid amplification testing (NAAT), such as real-
time or conventional polymerase chain reaction (PCR). NAAT can be generic to orthopoxvirus (OPXV) or specific to

irus (MPXV, p

«  Allmanipulations in laboratory settings of g g from suspected, probable or cases of ypox should
be conducted according to a risk-based approach

« In addition to NAAT, sequencing is useful to determine virus clade and to understand epidemiology. Member States are strongly
encouraged to share MPXV genetic datain and publicly

e Member States are requested to immediately notify WHO under the International Health Regulations (IHR) 2005 of positive
laboratory results, including a generic OPXV laboratory test that awaits confirmation

e WHO can assist Member States to access testing through referral. If the need arises, Member States can contact the relevant
WHO Regional Office

Laboratory testing for the monkeypox virus Interim guidance, WHO 23 May 2022, Key points
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Specimen collection and storage

Specimen collection and storage Collection materials
Skin lesion material, including: -
Swabs of lesion exudate - Lesion
roofs - Lesion crusts

Dacron or polyester flocked swabs
with VTM or dry swab

Storage temperature

Refrigerate (2-8 °C) or freeze (- 20°C
or lower) within 1 hour of collection; -
20°C or lower after 7 days

g"‘%" World Health
' %¥ Organization

Collection purpose

R ded for diagr

Oropharyngeal swab Dacron or polyester flocked swabs

with VTM or dry swab

Rectal and or genital swabs Dacron or polyester flocked swabs
with VTM or dry swab

Urine Sterile collection tube

Semen Sterile collection tube

Whole blood Sterile collection tube with EDTA

Serum Serum-separating tubes

Plasma Collection tube with EDTA

See above Recommended for diagnosis if
feasible, in addition to skin lesion
material

See above To be considered for research
(following ethics guidelines)

See above To be considered for research
(following ethics guidelines)

Room temperature for To be considered for research
(following ethics guidelines)

See above To be considered for research
(following ethics guidelines)

Refrigerate (2-8 °C) or freeze (- 20°C  To be considered for serology to aid

or lower) within 1 hour of collection; - diagnosis or h (following ethics

20°C or lower after 7 days guidelines)

See above See above

VTM used in some ref labs in Europe, dry swabs commonly used in endemic countries

14 Guideline Uz HAG R8I NUUS A VINATIDITINY PO

-Skin lesion material

g £ X
-Swab %30 yailurtioyaoenun
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Laboratory testing for the monkeypox virus Interim guidance, WHO 23 May 2022

SPECIMEN TO BE COLLECTED

Recommended specimen type for laboratory confirmation of monkeypox

skin lesion material, including swabs of lesion surface and/or exudate, roofs from more than one lesion, or
lesion crusts.

Both dry swabs and swabs placed in viral transport media (VTM) can be used.

Two lesions of the same type should be collected in one single tube, preferably from different
locations on the body and which differ in appearance.

2 unauuutasanulanylunasadpinu+anefi+@arauuy

. . . - - £ 5 o
Lesions, crusts and vesicular fluids should not be mixed in the same tube. NI INNGAT

Two tubes may be collected to minimize risk of poor sampling or inhibitors, however only one
should be tested and the second should only be tested in case the first provides inconclusive
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Laboratory testing for the monkeypox virus Interim guidance, WHO 23 May 2022

SPECIMEN TYPE (OPTION)

Oropharyngeal swab is encouraged. However, data on the accuracy of this specimen
type for diagnosis is limited for monkeypox, therefore a negative throat swab

specimen should be interpreted with caution. a neg Tai rule out

Collection of additional specimen types for research purposes: urine, semen, rectal
and/or genital swab on indication based on clinical presentation including location of
lesions.

EDTA blood may support detection of MPXV but may not contain the high level of
virus found in lesion samples, as any viremia occurs early in the course of infection,
usually in the prodromal period, and before skin lesions become manifest.

Collection of a lesion biopsy during the macular stage should be considered only if
clinically indicated and only be performed by personnel with appropriate training.
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Packaging and shipment of clinical specimens.

Specimens should be stored refrigerated or frozen within an hour of collection and
transported to the laboratory as soon as possible after collection. uwziéiu-uis viui

All specimens being transported should have appropriate triple packaging,
labelling and documentation.

Transport of specimens should comply with any applicable national and/or
international regulations, including the UN Model Regulations and any other
applicable regulations depending on the mode of transport being used.

Laboratory testing for the monkeypox virus Interim guidance, WHO 23 May 2022, Key points
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23 World Health
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Packaging and shipment of clinical specimens

» Transport in compliance with national

and/or international regulations -
« National regulations may be different and :
may allow shipment as category B. 1 i

* International transport: specimens from 1 ern
suspected, probable or confirmed cases of
Monkeypox virus (MPXV), including

clinical samples, viral isolates and cultures LI .
transported as Category A, UN2814 = <

“infeCtiOUS e bStance’ affeCting Category A infectious substances triple packaging
humans.”

For more information: Guidance on regulations for the transport of infectious substances 2019-2020. Geneva: Werld Health Organization; 2018
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Molecular
methods
e Virus culture * Real-time PCR
e Electron * Conventional
microscopy PCR
* Immunohisto- * Sequencing
chemistry * Gold standard

* TRC
) EIDCC

* Antibody ELISA
(cross reaction)

* Antigen-based
lateral flow
assay (low
sensitivity)

Virus culture -CPE - immunofluorescence stairﬁg Multiple brick-shaped particles (EID, 2019-2020)

HUINIG MINTIINHOIUHTAMS Lab methods

-Direct virus demonstration 79013933982 15a Tagasasu Virus culture,Electron

microscopy !ta¢ Immunohisto-chemistry

@ @ L g . ' .
~-Molecular methods #579e159UgNT5uv09 125 iy DNA virus 15U Real-time

PCR,Conventional PCR, Sequencing, Goal standard

-Immunological methods 7329 Antibody 130 Antigen-based lateral flow assay (low

9
sensitivity) 1 Goal standard 113311 1uM150519AUIIADATIVAIGIT PCR
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Laboratory Process for Monkeypox Virus Testing

Patient evaluated for
monkeypox by a healthcare
provider

Provider consults with health depantment
Health dapmmem consults with COC EOC

Pursue other = Orthopoxvirus PCR
diagnostics test at LRN*

i
wrus*™
charactenzation
at CDC
\J
- Confirmed Orthopoxvirus case
- Isolation and treatment
- Contact tracing and consideration for vaccination
*PCR - polymerase chain r LRN-Lab “(Mpuhlch-lhlnn.lboptol
Defense labs perform orthopoxvirus testing; Nummdnlwr rk of 110 lab )
EOC - Emergency Operations Center
ypox is a member of the orthopox group of vi

Important Links and C | info forl | P ion and Collection of i
Emergency Operations Center: 770.488.7100 (Available 24/7) | LRN contact Use the ‘Comact Us' featre on he LRN website, Or LEN@ cic gov.
9 N o Y 9 ISTA Y ¥
LLH’J‘VINﬂﬁ@i’Jﬂ‘l/l"lQﬁﬂﬂ‘]JQ‘]JﬂﬂTi“Uﬂﬂ US CDC uuzuﬂwma%az%mamﬂmﬂaﬂﬁmmaﬂ
Monkeypox 130 pox 92 15U190819 igﬁﬁlgjslu Endermicaria 111 1dasae autopox PCR nou

3| 3 o 4 o g ' I
minwatluuannaz 1 Monkeypox PCR tiladugu11 11u Monkeypox ¥3e 11 wieminwailuay

< dy A 1
ﬂmawn%@@mmum"lﬂ

Considerations for implementing PCR testing

= Biosafety/vaccination considerations Christina Hutson, US CDC
— Risk based approach
— Vaccination available
* BSL2 with BSL3 practices (BMBL
* If no vaccine available, increased precautions
* |Inactivation of poxviruses
— DNA viruses are more difficult to inactivate
= Assay verification/validation
— Validated assay to understand inclusivity, exclusivity, LOD, etc.
* Positive control material, appropriate clinical matrices

- Valigated assays still need to be verified within the lab as reguired
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Laboratory testing methods and algorithm R e
Nucleic acid amplification testing (NAAT): Real-time or conventional
polymerase chain reaction (PCR), alone or in combination with sequencing.

» There are specific MPXV PCR validated protocols, some including
distinction of Congo Basin and West African clades*

» PCR kits detecting OPXV or specifically MPXV are under development,
no commercial PCR or serology kits are currently widely available

In-house validation and verification

* Li et al. (2010) Journal of Virological Methods 169:223-7; Schroeder & Nitsche(2010) Molecular andCellular Probes 24:110-3; Maksyutov et al. (2016) Journal of Virological
Methods236:215-20; Ropp et al. (1995) J Clin Microbiol. 33:2069-76; Espy et al. (2002) J Clin Microbiol. 40:1985-8.

1 g %} QU ] 1 4
Verification and Validation neuvihiline Monkeypox PCR g laitlneluiosnaia udiiie
Y
1N1552U19¥09 Monkeypox ﬂzwuTlﬁmsﬁmﬂmmmﬁmmwmﬁu BANVIINTS validation
9 9

YOI1U1YIINYAANTIVN AT 1850155 UT09UIATFININ Y. VosaH5THT0 0o, vosUszmalne
W30 lai?

S ¥ dy (K A A Y A & 1 [l

M51zRztY 1181 RT-PCR o vz H Jaidnaeh lvu laitisiveniilu USFD approved alvigy

Y A

1213]u Research Use Only (RUO) dtiulutlszmea Inoisida lidudusuniansin Monkeypox a1l

1Y 1 g <3 o Y o o o A A o a A o
N15A52a N INT U N AvauUin hlﬁlvnﬂ’]ﬁﬂf’)ﬂiﬁﬁ”ﬂ’]\‘lwu‘ﬁﬂﬁﬁﬂlWﬂﬂu&uﬂTiﬁﬂlﬂf@?’]Lﬂu

9
A ] a < @ I
Monkeypox 934 9 lii'lainamstuidouninmsinudiedis

T18%09AA5I9 NUN15I1978 htps://www.finddx.org/mpx-test-directory/

Commercial kit PCR, >20 brands: Research used only >> if positive, need confirmation test

Y ' w o v A oa AY Yo
GI’e‘Nm’Ji]@Emizummﬂuwmﬂ;]mlm‘iﬂhlmumﬁ‘ij;m
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Laboratory testing for the monkeypox virus Interim guidance, WHO 23 May 2022

LABORATORY TESTING METHODS AND ALGORITHM

= Confirmation of MPXV infection is based on nucleic acid amplification testing (NAAT), using

real-time or conventional polymerase chain reaction (PCR), for detection of unique sequences
of viral DNA.

= PCR can be used alone, or in combination with sequencing.

Laboratory testing and sample management

There is an increasing number of commercial PCR kits available on the market, some specific for
monkeypox virus detection, some for orthopoxvirus detection. Almost all of them are for research
use only, and none is independently validated. Various sets of primers and probes to set up in-house
PCR protocols are mentioned in the scientific literature. (@) o vt

¥ # Organization

Multi-country monkeypox
outbreak: situation update

M3 PCR amnsaldlumsitiode luuuzi 1diinisii sequencing aaug 1dae

Interpretation of laboratory results .
Positive detection of: (@) bona et

+ OPXV PCR assay plus confirmation of MPXV via PCR and/or sequencing

OR

+ MPXV PCR assay in suspected cases in endemic and nonendemic areas
indicates confirmation of MPXV infection

OR

+ OPXV PCR assay awaiting confirmation in a patient with characteristic

clinical presentation

Notify WHO immediately



50

¢ ;g)'\‘) World Health
%7 Organization

Interpretation of laboratory results (2)

Negative PCR result:

« Can perform serological testing if clinical presentation and epidemiology
suggest an infection with MPXV

Beware of false-negative results, such as poor quality of
specimen, wrong handling or shipping, or technical
reasons inherent to the test, e.g. DNA extraction failure

Strong recommendation to sequence as many MPXV positive
specimens from different patients as possible, and share genetic
sequence data (GSD)

M3A519M 9ol a1 11 1d%uA Monkeypox PCR uadaa1115091 : Orthopox virus

@ @ A ' Y A IS A IS @ 1 A
PCR 118200ATHANINHUFNTTNIN0Q A5 HUFNTTuANY 111 Monkeypox Wioiiluhiaod19du
A & o o s o ' 1 I Y @
mimJaNamﬂumuuzmmﬂmﬂmiaumsﬂaﬂm WINATIVNU IR WU Gl’l’iﬂ’i]ﬂiﬂﬁ‘ﬂWQ

@ A A o 1 g dy 1
Wu‘gﬂi311!,W’e)fm8u31l‘ﬂmﬁlf’e)ﬂqullﬁu

Laboratory testing for the monkeypox virus Interim guidance, WHO 23 May 2022

Sequencing is useful to determine
PCR QC virus clade, understand the
epidemiology and PCR confirmation.

Controls should provide information about
sample quality,
nucleic acid quality,
process quality.
False Positive: contamination, non-specific binding

False Negative: PCR inhibition poor quality of specimen, wrong handling or
shipping, or lab technical e.g. DNA extraction failure.
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(1) sample quality mmﬂﬁjl,ﬁu

9
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Other diagnostic methods

+ Electron microscopy: can be used to evaluate the sample for a
potential poxvirus, but not routinely used method for diagnosis of
poxviruses.

 Viral culture: not recommended as a routine diagnostic procedure and
should only be performed in laboratories with appropriate experience
and containment facilities.
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WHO interim guidance: laboratory testing for Monkeypox virus, 15t June 2022

Lorenzo Subissi, PhD

Detection of Monkeypox virus TRC

L2t 1V aa L3 Thal Red Gross
Audlsmautvsinmuaiin Tsaneruraguiainsel —EEE—
Test (Turn-around time)
_Skin Ie_sion material, PCR Dacron or polyeéter Refrigerate“(Z—S °C) or 1. MPXV Real-time PCR (24 hrs)
|ngludl|]ng:fI ) 3?;::8(1 s:jwabs wtllth fn_ztehz.e (:—12: C orflower) 2. MPXV Real-time PCR Typing (24 hrs)
—Swabs of lesion or dry swab or within 1 hour o . s
exudate Lysis buffer (inactivate  collection; -20°C or lower =n LR sequen(:fa typing (24 72* hrs)
- Lesion roofs virus) after 7 days 4. Pan-orthopoxvirus PCR (24-72* hrs)
— Lesion crusts * DNA sequencing
Oropharyngeal swab PCR Dacron or polyes_ter See above A T
flocked swabs with . . LD ' .
VTM or dry swab or Anvanail Fannad u 3 Tsamenunagunansad
Lysis buffer (E-mail: eidcclab@gmail.com)
Whole blood PCR Sterile collection tube ~ See above Au519MS 1an 8.00 — 17.00 W, s 02-256-5134
with EDTA =
W30 5135 uag 086-3228136 (A NNIUIA)
Serum Serology (not  Serum-separating Refrigerate (2-8 °C) or o - T
. o UBNIU-IE1TIUNTT UAVHIZAIINUN
available tubes freeze (-20°C or lower) _—
now) within 1 hour of 7 089-5750123 (e algn1us finslas)
21 days collection; -20°C or lower Update 4 fl.o. 2565
convalescent after 7 days

Laboratory testing for the monkeypox virus Interim guidance, WHO 23 May 2022, Key points

a Y a wva g LY Y aa J
ﬂ'lﬁN!!ﬁﬂanilliﬂ1§ﬂ§?l“l]1’nQ?‘iﬂxﬂjzj]llﬂﬂ1§mﬂﬂﬂuﬂiiﬂ@‘ﬂmﬁuﬂ1uﬂﬁuﬂ IﬁﬂWﬂ1U1ﬂ§W1ﬂQﬂiﬂ!
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Positive

“““““““““ MPX qPCRs Positive MPX qPCR Typing

Negative Negat'we G2R_G gene (4-24 1u.) G2R_WAand C3L genes (4-24 1)
PCR-Seq ‘
*Orthopox Confirmation tests
*Herpes 1
*Others*
MPX-ORF gene
sequencing (s .
Monkeypox virus; whole genome uquonclngl -
I —

Poxviruses that infect humans

Genus Virus Primary host(s) Clinical features in humans

Variola Man Smallpox
Vaccinia Man Vesicular vaccination lession
Sxeioposyins Cowpox Cattle, cats, rodents Lesions on hands
Monkey,
Monk R 1 11
onkeypox squirrels esembles smallpox
Parapoxvirus Pseudocowpox Cattle o (nﬁlk:;?::::)swns
Localized vesiculo.
Ot Bheep, goats Granulomatous lesions
Totpox Monkeys Vesicular skir.n lesions and febrile
illness
Human infections very rare and
Sbaon Monkers accidental; localized skin tumors
Mollu.sc . Man Multiple small skin nodules
contagiosum

https://slideplayer.com/slide/13370876/



THE RASH WHICH DEVELOPS IN MPX MAY RESEMBLE OTHER
INFECTIOUS DISEASES OR OTHER CONDITIONS

varicella zoster virus (VZV, chickenpox), molluscum contagiosum,
herpes simplex virus (HSV), measles,

primary or secondary syphilis, scabies,

disseminated gonococcal infection (DGI), rickettsia pox.

foot and mouth disease, chikungunya,

chancroid, zika virus,
lymphogranuloma venereum (LGV), dengue fever,
granuloma inguinale, vasculitis and

other bacterial skin and soft tissue infection

REFERENCES

1. Laboratory testing for the monkeypox virus: Interim guidance (who.int)

2. Laboratory Procedures | Monkeypox | Poxvirus | CDC

3. Clinical management and infection prevention and control for
monkeypox: Interim rapid response guidance, 10 June 2022 (who.int)

4. HAN Archive - 00468 | Health Alert Network (HAN) (cdc.gov)
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Dangerous Communicable Disease IsnfnneouAI 1
High severity ; High CFR, High impact on economic
No medication
No vaccine
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Case Isolation
Contact Quarantine
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Staff/

safety/ Designated

PPE \ Hospital

Port of
Entry

(TH Pass+
POE )

Contact
tracing
(MorChana)
Quarantine
sARnna Center

Sample o (COSTE)
AUMSTE

Transport

in safety :
BOX Detection

/ Lab
capacity

Activated
EOC

Law
enforcement

N1FUINISIANIT HLAUNIINUARALIADUATIE

Pre-entry TH PASS AANTDY B4 AU
for unfinlsadunse Wwaudaya 115suU POE Screening QUECREREE
» Vaccine ‘

» Point of Entry » Quarantine (COSTE)
profile Screening » Contact (MorChana)
» Health

Questionnaire
(T.8)
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Plague

Smallpox

CCHF

West Nile Fever
Lassa Fever

Yellow Fever

Nipah virus disease
Hendra virus disease
Ebolavirus disease
Maburg virus disease
SARS

MERS

XDRTB

COVID-19

Quarantine
Disease Case Isolation “nRnlsA
Contact

Plague

Smallpox
CCHF

West Nile Fever

Lassa Fever
Yellow Fever

Nipah virus disease

Hendra virus
disease

Ebola virus disease

Maburg virus
disease

SARS
MERS
XDRTB
COVID-19

Yersinia pestis
Variola virus
Nairovirus

West Nile Virus
Lassa virus
Yellow fever virus
Nipah virus
Hendra virus
Ebola virus
Maburg virus
SARS coronavirus
MERS coronavirus
MTB

SARS-CoV-2

Negative pressure

Negative pressure
Negative pressure

Standard room with
net

Negative pressure

Standard room with
net

Negative pressure

Negative pressure

Negative pressure

Negative pressure

Negative pressure
Negative pressure
Negative pressure

Negative pressure

Yersinia
Poxviridae
Bunyaviridae
Flaviviridae
Arenaviridae
Flaviviridae
Paramyxoviridae
Paramyxoviridae
Filoviridae
Filoviridae
Coronaviridae
Coronaviridae
Mycobacteriaciae

Coronaviridae

High risk for 7 days

High risk for 21 days
High risk for 7 days
High risk for 14 days

High risk for 21 days
High risk for 7 days

High risk for 21 days
High risk for 21 days

High risk for 21 days
High risk for 21 days

High risk for 10 days
High risk for 14 days

Under observation 2 yrs

High risk 14 days

W W W W A A A A WA WA AN

Level C +
repellent

Level C
Level C

Level D +
repellent

Level C

Level D +
repellent

Level C

Level C

Level C

Level C

Level C
Level C
N95

Level C

Yes
Yes
No

Yes

Yes
Yes
Yes

Yes

NIH/TRC

NIH/TRC
NIH/TRC
NIH/ TRC/BIDI

NIH/TRC
NIH/TRC/BIDI

NIH/TRC
NIH/TRC

NIH/TRC
NIH/TRC

NIH/TRC
NIH/TRC/BIDI
Regional lab

Nationwide

Yes

Yes

Yes

Yes
Xes
Yes

Yes

No
No
No

No

Yes

No
No

No
No

No
No
No

Yes
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Risk group 4 Agents
RG4 agents are likely to cause serious or lethal human disease for which preventive or therapeutic
interventions are not usually available
-Risk Group 4 Bacterial Agents
None
-Risk Group 4 Fungal Agents
None
-Risk Group 4 Parasitic Agents
None

-Risk Group 4 Viral Agents
Risk Group 4 Viral Agents

Arenaviruses:

1. Guanaritovirus, 2. Lassa virus, 3. Juninvirus (except the candid #1 vaccine strain)

4. Machupovirus and Sabia virus Bunyaviruses(Nairovirus): 5. Crimean- Congo hemorrhagic
fever virus

Filoviruses: 6. Ebola virus 7. Marburg virus

Flaviruses(Togaviruses), Group B Arboviruses:

8. Tick- borne encephalitis virus complexincluding Absetterov, Central European
encephalitis, Hanzalova, Hypr, Kumlinge, KyasanurForest disease, Omsk hemorrhagic fever,
and Russian spring-summer encephalitis viruses
Herpesviruses (alpha):

9. Herpesvirus simiae(Herpes B or Monkey B virus)

Paramyxoviruses:
10. Equine morbillivirus (Hendra virus),
11. Nipahvirus

Hemorrhagic fever agents and viruses as yet undefined
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Risk Group 3 Agents
Risk Group 3 Fungal Agents
-Coccidioides immitis(sporulating cultures, contaminated soil)

-Histoplasmacapsulatum, H. capsulatum var. duboisii
Risk Group 3 Parasitic Agents
-None
Risk Group 3 Viruses and Prions
- Alphaviruses (Togaviruses), Group A Arboviruses:
-Chikungunya virus ( except the vaccine strain 181/25 listed in NIH Guidelines
Appendix B-II-D
Risk Group 2 (RG2) — Viruses)
Semliki Forest virus
St. Louis encephalitis virus
Venezuelan equine encephalomyelitis virus (except the vaccine strain TC- 83, see
Appendix
B-1I-D (RG2))
Other viruses as listed in BMBL
- Arenaviruses:
Flexal
Lymphocytic choriomeningitis virus (LCM) (neurotropic strains)
- Bunyaviruses:
Hantaviruses, including Hantaan virus
Rift Valley fever virus

#198%https://www2.lbl.gov/ehs/pub3000/CH26/CH26_Appx_B.html
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RS R

Plague % % Yersinia pestis Yersinia

Smallpox Variola virus Poxviridae 4 Yes
CCHF % Nairovirus Bunyaviridae 4 Yes
West Nile Fever %\ West Nile Virus Flaviviridae 2 No
Lassa Fever % Lassa virus Arenaviridae 4 Yes
Yellow Fever % Yellow fever virus Flaviviridae 2 No
Nipah virus disecase g Nipah virus Param yxoviridae 4 Yes
Hendra virus diseasé®® Hendra virus Paramyxoviridae 4 Yes
Ebola virus disease M8 Ebolq virus Filoviridae 4 Yes
Maburg virus diseas@¥® Mo burg virus Filoviridae 4 Yes
SARS AR S ARS coronavirus Coronaviridae 3 No
MERS g, MERS coronavirus Coronaviridae 3 No
XDR-TB M. tuberculosis 3 No
COVID-17? SARS-COV-2 Coronaviridae 3 No

Terminology

P DRA = Designated Receiving Area luiufiuenanmismedasljifinisémiunismsma routine lab 11w CBC, Electrolyte etc.

P BSL = Biosafety Level szl ntlaaasiafldludalfiifinng ddwusissduiugiu level 1 auilase ‘umm Level 4

Level 1

61
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Pathogen Risk Group = ngui@enaaaiTalon sausiguusstios sziu 1 Degeanssa 4

Risk group 3 = agents are associated with serious or lethal human disease for which preventive or therapeutic interventions
may be available

Risk group 4 = agents are likely to cause serious or lethal human disease for which preventive or therapeutic interventions are
not usually available
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Case Isolation Contact Quarantine ﬂ Lab Test

Plague

Smallpox
CCHF

West Nile Fever

Lassa Fever

Yellow Fever

Nipah virus disease
Hendra virus disease
Ebola virus disease
Maburg virus disease
SARS

MERS

XDRTB

COVID-19

Negative pressure

Negative pressure
Negative pressure

Standard room with
net

Negative pressure

Standard room with
net

Negative pressure
Negative pressure
Negative pressure
Negative pressure
Negative pressure
Negative pressure

Negative pressure

Neaative oressure

High risk for 7 days Level C +
repellent
High risk for 21 days Level C
High risk for 7 days Level C
High risk for 14 days Level D +
repellent
High risk for 21 days Level C
High risk for 7 days Level D +
repellent
High risk for 21 days Level C
High risk for 21 days Level C
High risk for 21 days Level C
High risk for 21 days Level C
High risk for 10 days Level C
High risk for 14 days Level C
Under observation 2 yrs N95
Hiah risk for 14 davs Level C

14 l5A0anaA318 ANNHRAE

NIH/TRC

NIH/TRC
NIH/TRC
NIH/ TRC/BIDI

NIH/TRC
NIH/TRC/BIDI

NIH/TRC
NIH/TRC
NIH/TRC
NIH/TRC
NIH/TRC
NIH/TRC/BIDI

Central/Regional
lab

Nationwide

No
No
No

No

Yes

No
No
No
No
No
No
No

Yes

Disease ________|Agent | Lab Centers | BsL3 |

Plague

Smallpox
CCHF

West Nile Fever
Lassa Fever

Yellow Fever
Nipah virus disease

Hendra virus disease

Yersinia pestis

Variola virus
Nairovirus
West Nile Virus
Lassa virus

Yellow fever virus
Nipah virus

Hendra virus

1. Thai NIH (C/S)
2. TRC-EID (PCR)

1. Thai NIH (Real-time PCR),
2. TRC-EID (cPCR)

TRC-EID (PCR)

1. Thai NIH (Real-time PCR),
2. TRC-EID (both)

TRC-EID (PCR)

1. Thai NIH (Real-time PCR),
2. TRC-EID (both)

1.Thai NIH (NiV),
2.TRC-EID (NiV, HeV)

1. Thai NIH (Real-time PCR),

2. TRC-EID (both]

No

Yes
Yes
No
Yes

No

Yes

Yes
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Disease __________|Agent | Lab Center ___Bsi3 |

1. Thai NIH (Real-fime PCR)

Ebola virus disease Ebola virus 2 TRC-EID (both) Yes
. : - 1. Thai NIH (Real-time PCR)

Maburg virus disease Maburg virus 2. TRC-EID (both) Yes
1.Thai NIH (Real-time PCR)

SARS SARS COV 2 TRC-EID (cPCR) No
1.Thai NIH (PCR)
2.BIDI (PCR)

MERS (EES &y 3. TRC-EID (PCR/ELISA) Ne
4. Mahidol Univ. (C/S)

COVID-19 SARS COV 2 Nation wide No

XDR-TB MTB Nation wide No
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TOPIC: SMALLPOX AND MONKEYPOX COURSE: CDCU
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Smallpox [RG4] & Smallpox History in Thailand
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Microbiology

-Orthopoxviruses:

- Vaccinia (Smallpox Vaccine)
- Variola (Smallpox)

- Monkeypox

- Cowpox

Smallpox Virus

Outer envelope

.
Surface tubules

Note: vaccinia prevent 95-100% smallpox, 85% Monkeypox
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Mode of Transmission NIAANDVDY Smallpox
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-Rarely air-borne transmission except in medical aerosol procedures

-Transmission occurred primarily in households, hospitals, and other health-care settings.
- Infectious control program in the health care setting must be highest standard.
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Clinical presentations

Complications and Fatality
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Case Fatality of variola major, India

1961-1972

TABLE 1. Frequency and case-fatality rates among hospitalized
patients, by clinical type of variola major — India, 1961-1972

Unvaccinated persons

Vaccinated persons

No. Case-fatality No. Case-fatality
Clinical type cases (%) rate (%) cases (%) rate (%)
Ordinary 3,147 (88.8) 30.2 2,377 (70.0) 3.2
Modified 76 (2.1) 0 861 (25.3) 0
Flat 236 (6.7) 96.5 45 (1.3) 66.7
Hemorrhagic 85 (2.4) 96.4 115 (3.4) 93.9

Sources: Adapted from Fenner F, Henderson D, Arital, Jezek Z, Ladnyi |. Smallpox
and its eradication. Geneva, Switzerland: World Health Organization; 1988.
Rao AR. Smallpox. 1st ed. Bombay, India: Kothari Book Depot; 1972.

hitps://www.cdc.gov/mmwr/preview/mmwrhtml/rré6402al.him?s_cid=rr6402al_w
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Case fatality of smallpox by age group, India 1974-197

513

Treatments

TABLE 2. Frequency and case-fatality rates of smallpox among
vaccinated and unvaccinated persons, by age group — India,
1974-1975

Unvaccinated persons Vaccinated persons

Age group No. Case-fatality No. Case-fatality

(yrs) cases (%) rate (%) cases (%) rate (%)
0-4 725 (36.8) 45.7 114 (13.3) 10.5*
5-14 897 (45.5) 124 277  (324) 5:1
15-39 265 (13.4) 20.7 348  (40.7) 4.9
240 84 (4.3) 29.8 116  (13.6) 8.6

Sources: Adapted from Fenner F, Henderson D, Arital, Jezek Z, Ladnyi . Smallpox
and its eradication. Geneva, Switzerland: World Health Organization; 1988.
Basu RN, Jezek Z, Ward NA; World Health Organization. Regional Office for
South-East Asia. The eradication of smallpox from India. New Delhi, India: World
Health Organization, South-East Asia Regional Office; 1979.

* Thouahtto be casesin persons whowere vaccinated durina the incubation period.

hitps://www.cdc.gov/mmwr/preview/mmwrhitmi/rré402al.htim?s_cid=rré402al_w

&1 Tecovirimat (TPOXX)

Twdounsngiaw ) 2018 dNINNUABZATUNIOIMTUAZIANTTOINTNITUITBIET Tecovirimat

(TPOXX) d1m5u 15 nyIazunsndeuvsIdn lasuIn®

v A

U

Vaccinia @415 @n5nMnmssamn

[ [] (Y 1 o J
Smallpox Tuauda linswmida ualdwadludninaass uag Tecovirimat was approved under the

FDA'’s Animal Rule

-811 Cidofovir
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It is not FDA-approved for the treatment of variola virus infections (smallpox), but it could be used
during an outbreak under an appropriate regulatory mechanism
-81 Brincidofovir
Twaeuiiguiou 1uil 2021 dninnuauzNINMIOIMITHAZIAHTTOITMTUTO

Brincidofovir (TEMBEXA) 4ta¢ Brincidofovir was approved under the FDA’s Animal Rule

Antiviral Drugs for the Treatment of Smallpox Disease

Drug FDA approved for Available through IND Available in Strategic
smallpox treatment? protocol for smallpox National Stockpile?
treatment?
Tecovirimat Yes Not applicable Yes

Cidofovir Yes Yes
Brincidofovir  Yes Not applicable

Source : US CDC ; https://www.cdc.gov/smallpox/clinicians/treatment.html

Vaccination
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Vaccinia vaccines

-Smallpox [Vaccinia] Vaccine, Live

-Three type of vaccinia vaccines

70

-ACAM2000® and JYNNEOS ™ (also known as Imvamune or Imvanex) are the only 2 licensed

smallpox vaccines in the United States.

-Aventis Pasteur Smallpox Vaccine (APSV) is an investigational vaccine that may be used in a

smallpox emergency under the appropriate regulatory mechanism

Contraindications to Vaccinia Vaccination

P g 18 = O

18

Contraindications to Vaccinia Vaccination

Contraindication

History or presence of atopic dermatitis
Conditions associated with immunosuppression

Persons undergoing therapy with: Alkylating agents,
Antimetabolites, Radiation, TNF inhibitors and High-dose
corticosteroids

Persons who are hematopoietic stem cell transplant
Persons with autoimmune disease with immunodeficiency
Pregnancy

Aged <1 year

Breastfeeding

Serious vaccine component allergy

Known underlying heart disease (e.g., coronary artery
disease or cardiomyopathy)

Three or more known cardiac risk factors:
Hypertension

Diabetes

Hypercholesterolemia

Heart disease at age 50 years in a first degree relative

. Smoking

has active eye disease that is being treated with topical steroids
moderately or severely ill on the day of vaccination

Primary
vaccinees

X
X

x

X X X X X X X

Re-
vaccinees

X
X

x

X X X X X X X

Household
contacts
X
X

X

X X X X

may be vaccinated once these

issues resolve

Source : US CDC; https://www.cdc.gov/smallpox/clinicians/vaccination-contraindications1.htmi



Vaccination Reaction

Vaccinia scar vs
BCG scar

Picture from Dr. Nuttagarn Chuenchom

M3158UNeY vaccinia scar N1 BCG scar

US CDC Algorithm; Eva and Tx of person exposure with Smallpox
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Day 21

Source: USCDC and WHO



US CDC Algorithm ; Eva and Tx of person exposure with Smallpox 25

FIGURE 1. Algorithm for luation and of llpox vaccination of persons with a known exposure to smallpo:
Severely immunodeficient? No
« HIV: CD4 cell count <50* Administer
« Bone marrow transplant (<4 mos)
« Severe combined immunodeficiency ACAM2000
« Complete DiGeorge syndrome Yes
« Other immunoc d
state requiring isolation
Major Medical
cutaneous Yes monitoring
E—
reaction? for adverse

Symptom events®

monitoring

and patient

education! No

Medical
monitorin, .
g ~—— Revaccinate®
for adverse
events®

* CD4 cell counts for children aged <13 years with HIV infection should be adjusted as per Table 9.

Monkeypox [RG3]
-Zoonotic disease; occur sporadically in forested parts of Central and West Africa
-Virus: Orthopoxvirus family
-Transmission: contact and droplet exposure via exhaled large droplets, person-to-person
-Incubation period: 6 to 13 days (range 5 to 21 days)
-Symptoms:
-Invasion/prodromal period (0-5 days)
-Skin eruption period (within 1-3 days after appearance of fever)
-Animal reservoir: unknown, most likely rodents
-Risk factors in Africa:
-contact with live and dead animal through hunting
-Consumption of wild game or bush meat
-Clades
-West African clade (Case fatality ratio = 1%)
-Congo Basin or Central African clade (Case fatality ratio = 10%)
-Diagnosis: PCR assay, viral isolation by cell culture, ELISA

Clinical Presentations of Monkeypox in Africa

72
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PROPORTION OF CONFIRMED CASES WITH SIGNS/SYMPTONS (%)

Pever 88%

Headache 79%

d
»

Lymphadenopathy 8%

o
14
*

Clinical
Presentations of
Monkeypoxin
Africa

Myalgia 63%

SIGNS/SYMPTONS
E 5
M
5
8
»
»
g
p
@
#
¥

»
15
K3

Figure: Frequency of Signs and Symploms Among Nigerian Confirmed Monkeypox Cases Between
September 2017 and Seplember 2018

e Afebrile,
Lesions vesicles, and
on penis Rash pus(uies Scab shedding
Exposure Fever, Maculopapular Discolored
to rodents fatigue rash Scabs spots
1 1 l 1 1 1 | /|
| L I I I 71
-12 0o 1 2 s 8 1 13 23

Days after symptom onset

Clinical presentations
of Monkeypox Ex
Nigeria

Source:
Emerging
Infectious
Diseases *
www.cdc.g
ov/eid ¢

Vol. 25, No.
& Mav 20149
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a) early vesicle, b) small pustule, c) umbilicated pustule,

3mm diameter 2mm diameter 3-4mm diameter
d) ulcerated lesion, e) crusting of a mature f) partiallyremoved

Smm diameter lesion scab

Electron Microscopy Finding of Monkeypox

< - &

T ik
nmdiadafihwilvyavidmdailain iy

Source : Reuters

Source : US CDC



Monkeypox Viral DNA in

different samples

Viral DNA in Oral Secretions
Viral DNA in Blood
1.0E+06 1| LOE+06 - ]
S 106404 - | g me - H0EH04 #8134
3
2 ’ w8118 K] | u8118
1.0E+02 ‘ r 8130+ 1.0E+02 I Sri
106400 L1 e JL 8 1.0E+00 il LL 1w 8135
3 6 10 13 16 20 24 27 31 34 38 41 45 3 6 10 13 16 20 24 27 31 34 38 41 45
0 4 8 11 15 18 22 25 29 0 4 8 11 15 18 22 25 29

Hutson CL, Carroll DS, Gallardo-Romero N, Weiss S, Clemmons C, et al. (2011) Monkeypox Disease Transmissionin
an Experimental Setting: Prairie Dog Animal Model. PLoS ONE 6(12): e28295. doi:10.1371/journal.pone.0028295

Monkeypox Situation in the United Kingdom

(Update on May 21, 2022)

Case Description of Index Case

- May 7, 2022: WHO confirmed a case of monkeypox in an
individual travelling back from Nigeria

@ Laboratory confirmed
. x x (West African clade)
Rash

by RT-PCR on a vesicular swab

April 29 May 3 May 4 May 6
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Monkeypox in the UK updates (May 21, 2022)

Reported Monkeypox Cases in the UK +  Total 20 cases: a notable proportion of early cases detected have
12 been in gay and bisexual men

» 1 case: index case — identified on May 7
+ 2 cases: identified on May 14, 2022

— The pair live in the same household and are not linked to the index case
* 4 cases: identified on May 16, 2022

— 3 cases were detected in London; 1 case in the north-east of England

6 — Do not have known connections with the index case; no travelling links to
endemic countries

—  All cases self-identify as gay, bisexual or other men who have sex with
4 men (MSM)
« 2 cases: identified on May 18, 2022
— 1 casein London; 1 case in South East of England

— Do not have known connections with previous cases; no travelling links to
endemic countries

+ 11 cases: identified on May 20, 2022

Number of Case

Report Date

Monkeypox in the UK updates (May 21, 2022)
Total 20 cases: a notable proportion of early cases detected have been in gay and bisexual men
1 case: index case — identified on May 7
2 cases: identified on May 14, 2022
The pair live in the same household and are not linked to the index case
4 cases: identified on May 16, 2022
3 cases were detected in London; 1 case in the north-east of England
Do not have known connections with the index case; no travelling links to endemic countries
All cases self-identify as gay, bisexual or other men who have sex with men (MSM)
2 cases: identified on May 18, 2022
1 case in London; 1 case in South East of England
Do not have known connections with previous cases; no travelling links to endemic countries

11 cases: identified on May 20, 2022
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Monkeypox worldwide situation (May 21, 2022)
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Vaccines and immunization for monkeypox

< o . . . .
Interim guidance . Uszifud1Ayan interim guideline
Y World Health v
14 June 2022 (£ Organization

® Based on currently assessed risks and benefits and regardless of vaccine supply, mass vaccination is not required nor recornmended for
monkeypox at this time.

® Human-to-human spread of monkeypox can be controlled by public health measures including early case-finding, diagnosis and care,
isolation and contact-tracing.

® Al decisions around immunization with smallpox or monkeypox vaccines should be by shared clinical decision-making, based on a joint
assessment of risks and benefits, between a health care provider and prospective vaccinee, on a case-by-case basis.

® Post-exposure prophylaxis (PEP): For contacts of cases, PEP is recommended with an appropriate second- or third-generation vaccine,
ideally within four days of first exposure (and up to 14 days in the absence of symptoms), to prevent onset of disease.

® Pre-exposure prophylaxis (PrEP): PrEP is recommended for health workers at high risk of exposure, laboratory personnel working with
orthopoxviruses, clinical laboratory personnel performing diagnostic testing for monkeypox, and outbreak response team members as may
be designated by national public health authorities.

® Vaccination programmes should be accompanied by a strong information campaign, robust pharmacovigilance, and conduct of vaccine
effectiveness studies.

® All efforts should be made to administer vaccines for monkeypox within a framework of collaborative research and randomized clinical trial

(RCT) protocols with standardized data collection tools for clinical and outcome data.
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P U Y
lueiugenl¥ivoyamsaevaiulsa (Consent Form)

Consent for disease investigation information
Fihaasdaninang/tuii Tsedamuus

(Suspected/Probable/Confirmed Monkeypox)

@ Ag Yo a o A -
'Juﬂi?iﬂ’]f]uﬂﬂll (Date) AUN e LADU. e WA

Date of consent Date.................... Month........ooooiiiii Year.............

2 >

WIWEDT W/ U/ UET

I VI MIES. /IVIS it et et e

J <19 awdusey O il anaduosy

DAgree to consent DDisagree to consent

denswmugulsalunisseumulinfaizims lasdwidldsudmeburefialanUseaaduas
oszduaduaaulumssansnlin nundmihdldaaudonuse g Adwissdadsaudale
tlaTataniu fﬁoﬂj”wwmﬁnj”ﬂﬁ]ﬁdwmmaumuism%ﬁa:ﬂw”agaﬁmqﬂﬂmm: ey Ba3dweE
lwantsdsznaumyifiess idhszalsadoaiu uazaruaulsadaisius ludszinelnouazide
dszlamimaTons

to the Departiment of Disease Control for the Monkeypox investigation. The purpose and details of the
investigation process have been explained to me. I have had all my questions answered by the officer with good
faith and without withholding any information. [ understand my personal information and photos will be used for
the purpose of diagnosing, surveillance, preventing and controlling Monkeypox in Thailand as well as an

academic purposes.

s lwenasatuiidonnuduls Unenmadiduniatngila g
[ hereby sign this paper without coercion or undue influence into giving consent, and the consent has

been given freely and voluntarily.
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[ have described the objectives and procedures for the investigation process, and the questions asked by

the participant have been answered to good understanding. The consent has been given freely and voluntarily
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L o
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o o
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& o grycod G o ! = = . e, a v
WUN 3 UTTIRIDUWAUTUN 2 ﬁﬁiuﬂﬁaQLﬂUﬂ'J']ﬂJLEJu/ﬂﬁaQIWﬂWIﬂJ ce pack LWUQW@INﬂ'ﬁTﬂE’I

Ll

aaumniilila 2-8 awiwalva

Triple Package Technique

Sample

e O
UinluTallns:Gtina st 506n0)

1989
M gudarunsuasJesfulsaursylsy (ECDC). Factsheet for health professionals on monkeypox. 2565 1411
iffo/21 ne. 2565]; 1idléan httpsy//www.ecde.europa.eu/en/all-topics-z/monkeypox/factsheet-health-
professionals
2 Qua’muauuazﬁmﬁuhﬂ (CDQ). Packaging and Shipping Clinical Specimens Diagram. 2565 iiadio2t we.

2565]; Widldan https://www.cde.gov/vhf/ebola/laboratory-personnel/shipping-specimens.html
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Target Flight from UK and Africa at

BKK Airport

» 3 direct flights from UK
» 1 direct flight from Africa
» Transit flights screening at Thailand Pass counters

Temperature Screening of Direct Flight
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Health Beware Card with QR code English and Thai

1
daiHsunWlaumvuItuds:InATNY

guddopusudus:tnAtng IUsmnusnunmuu u1muaumwunummu HInNud
mstdulde qu [6) muna u1unIHa KoLK UDY metu 14 SusounAuus: mms
mumommmuaoaau Us:tnAdu TWUsawuuwng uazdudiuus u1cnuaumwuun

- o

uwnawmmssnm wsSauudous:3Gmstaunio

n1ua1alosulualancmanaumumouwods inAlng nsrmuaoswa 1Baadiv a
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°1l:l"ﬂ\)TUEnSWSE\.IHUO\)I'DC\ ua=AsSUAdDUAUTSA AS:NSIvaNs1Isaugy lwa
MidunisUovaiu uas ADUAUTSA Taeiso

ﬂSNW?U??NIW

1422

.
WeChat for your health

Health Beware Card
For travelers arriving in Thailand

Welcome to Thailand. Please keep this card with you. It may save your life!
If you are ill with fever, cough, difficult breathing within 14 days

after arriving in Thailand. Kindly give this card to your doctor and tell
him or her of your recent travel in China.

You may have been exposed to an infectious disease before arriving in this country.
Thus, your information on travel history, symptoms, onset date, arrival date,
accommodation name will help your doctor to give a right disease diagnosis and
prompt treatment.

DDC

Hotline

1422

5 -
WeChat for your health
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Hotline

1422

Health Beware Card Providing
Both Passengers and Crews
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Thailand Pass status

@ THAILAND PASS

Report by

Please note that your access Th qil c n d Pq ss Sysi'e m

code is the code you have
got after your registration
with Thailand Pass

Symptom

O Fever
O sore theost
1 Headaches, muscle aches or back pain

O Suolen lymph nodes

Your access code

O FRash or vesicular lesion

O Other

Departure from country / area

Passport Number

Australia

Arrival Date

20220527 ®

Contact Address In Thalland

Email

Notify to DDC
immediately

Contact Number In Thailand

Check Profile —_—

MU

Nasopharyngeal Swab

Nasopharyngeal Swab Technique: https://www.youtube.com/watch?v=DVINWefmHjE


https://www.youtube.com/watch?v=DVJNWefmHjE
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Tonsillar Swab

Throat swab Site of sampling

Tonsillar Swab Technique: https://www.youtube.com/watch?v=yFrX5]dz84s

Lesions Swab Technique

1) vesicular or pustular lesion fluid

collected by touching the tip of a sterile Dacron swab
to the lesion;

2) lesion crusts,

collected by using the blunt end of a sterile tool to
dislodge a crust; and/or

3) vesicular or pustular lesion roof,

collected using the blunt end of the sterile tool to
dislodge the friable outer surface of the lesion

N
Source: Daniel Li et al, Poxvirus and rabies Branch, Division of High-Consequence Pathogens and Pathology, National Center for Enteric and Zoonotic Infectious Diseases ,
US CDC Atlanta


https://www.youtube.com/watch?v=yFrX5Jdz84s

Blood Collection

Clot blood tube g _
WaDanUAMLaDe thdum

iy serum (Hademsa9mn Antibodles

danaviaan Loty

EDTA tube WAL ADe thiing
1%ifiu plasma adms 9wy PCR

PCR

Electron Microscopy 95
Negative Staining Electron Microscope Protocol
for Rash lliness

Materials

» Acceptable specimens, from lesions

< Vesicular fluid on EM grid

< Vesicular fluid as smears on glass slides

< Crusts and tissue biopsies

< Swabs

< Vesicular fluid in tuberculin syringe, or other collective device

Source: hitps://www.cdc.gov/smallpox/lab-personnel/specimen-collection/negative-stain.htmi
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Electron Microscopy 96
Negative Staining Electron Microscope Protocol
for Rash lliness

- e Use filter paper to wick

J/ / | away specimen drop
( Place grid on specimen /
| =
Sl
B Place grid on stain
Use filter paper to
wick away stain
Adapted from FW Doane and N Anderson, Source: US CDC

“Electron Microscopy in Diagnostic Virology™

Electron Microscopy Negative Staining Electron Microscope

Electron Microscopy 97
Negative Staining Electron Microscope

DDX

Poxviruses, excluding parapoxviruses Parapoxviruses (e.g., Orf)

The virions measure approximately 225 X 300 nm, and appear rectangular or brick-shaped when
viewed lengthwise and circular or ovoid when viewed on end. Depending on penetration of the stain,
two forms may be seen, In the “M" (or “mulberry’) form, the surface is covered with short, whorled
filaments, and a circular depression is sometimes seen in the center of the virion. In particles
penetrated by stain, the “C* or (“capsular”) form, surface filaments are not visible; instead, the virion
consists of a sharply defined, dense core surrounded by several laminated zones of differing
densities. In addition, enveloped particles are sometimes found.

Parapoxvirus particles appear more ovoid than other poxviruses, and the surface filaments have a
spiral or criss-cross arrangement. Particles measure approximately 150 X 200 nm.

Figure 3: EM of vaccinia virus from tissue culture (A). EM of vaccinia virus from clinical specimen (8).
<Y 4 i Figure S EM of parapoxvirus (Orf virus) from tissue culture (A) and clinical specimen (8). Electron
EM of monkeypox virus from clinical specimen (C). Note that in clinical specimens the morphology

may be less distinct than in tissue culture specimens. microscopy images of parapox virus from tissue culture and clinical specimen.

Source: US CDC

Electron Microscopy Negative Staining Electron Microscope Differential Diagnosis
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DDX for Lab Investigation

» Herpes simplex
-Lesionscrape for Tzank’s smear - Multinucleated Giant Epithelial Cell
- Lesion scrape in sterile container for Herpes Simplex RT-PCR

» Varicella-Zoster
- Lesion scrape for Tzank’s smear - Multinucleated Giant Epithelial Cell
- Lesion scrape in sterile container for Varicella RT-PCR

» STD such as Syphilis
- Blood (serum) for VDRL and TPHA for T. palledum

» Bacterial skin infection (pustular lesion)
- Pustular swab culture

» Melanosome in normal skin (in case of finding in electron microscopy)

Differential Diagnosis for Lab Investigation

Triple Package Technique
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TOPIC: PERSONAL PROTECTIVE EQUIPMENT (PPE)

wanmsldnsestlosiuuay PPE Baud Wile 14ilu

"~
1
?
o===
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d
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nasduAuALlAfnde
sswineUszamAuaziniulse

PPE

W2, 15050 yuney

naarATuAulAiaraTEudItalsEmAKAzinAu A

| nasAruAlvAUlIAARABsEiIsEmALALInAulIA

Personal Protective Equipment (PPE)

e N\
Q) ¢
. e '/;:
@ ®
Mask Aprons Gowns Protective eyewear/  Surgical cap  Gloves

Face Shields
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about PPE

nasAuAUAlsAGnse
sepanglsmaLaznnnulsa

KEY POINTS

| a o
4 1dlesndu

- 1eeuiuludunse
- Mnnduludu@as deaa

winbinifn szundnszauda

W@aNVUIN

danvuiawaimnziugaonld

T
>

lBanussinm
Tiwanzau

W C ¢ @anlimnzauiumsidau
I

- numuUasmzaNAUan YL
vasnasdusa

AAN159879
LU EU

- in139RN15 W3

o

- wywisumildatamngay

= )
e donld PPE aufanssuiinszviriudiasuazarudes

o 1d PPE Aowdwiasgie/iufiides

dmfuntininniaseynia (N95) daadonvuin
uazyi fit check naun1squarlennase

srinmsuuievaniiofildgeiialnsawizuinalunts

ldma7U5u w3e v PPE TuviaedlUae
W

Q n1s0an PPE filsigndas villdifanisuudauuniian
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Fruuen uasfrumii Aedruiivuiiousnnues PPE

KEY POINTS

about PPE (cont) #ulu waz Frunds Aedaufiazenanitvas PPE

non PPE lu anteroom lunsdiiilaill anteroom T¥nan
fauaanvnviaefiUasentiu mask linanuaniiasiitae

- el ) -
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PPE for Standard Precautions

madumelauazlunda

MASK AND GOGGLES OR A FACE SHIELD

Use during patient care activities likely to generate splashes or

sprays of blood, body fluids, secretions, or excretions

GOWNS

Use during procedures and patient care activities
when contact of clothing/ exposed skin with blood /
body fluids, secretions, or excretions is anticipated

GLOVES

Use when touching blood, body fluids, secretions, excretions,
contaminated items; for touching mucous membranes and non-
intact skin
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dard Precautions

winn wiudeasnuni dasnuluniin '
Mask / Goggles / Face Shield

- WUININNTD98NA (Surgical Mask )
- nn1nnsasaunA (Respirator)

- Heightened level of precautions

ed respirators

5124in15 leakage 191 UAY 9aNVa4 infectious particle Hasnin
& A v e W we
Wewdladeslnadafuginaidunaiuu

Time to Infectious Dose for Someone Not Infected with COVID-19
RECEIVER IS WEARING
Nothing Cloth Surgical N95FFR N95FFR
FC Mask (10%) (1%)

Nothing 15SMIN 20MN 30MN| 25HR ~ 25HR
ClothFC  20MN 2TMN 40MN| 33HR = 33HR

Surgical Mask  0MN 4OMN  60MN | SHR | BOIR

N9SFFR (10%) | 25KR33HR "~ SHR | 25HR  250HR
N9SFFR(1%) | 25HR 33HR | SORR  250HR  2500(R

https./¥1infejdcTwieddvoctzqlrsT-wpengine netdna-ssl.eomdnp-content/uploads/2021/05/Fact Sheet Face-Maskpdf

SOURCE IS WEARING
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Surgical Mask

aasadulviunUnayn Urnuazane wazusuanesaliuuunsedunulumi

our

Jasnunisidilaluvdunasnisaiuldlundn

i |
IN
Fovadlunisle STEPS OF PUTTING ON
) PROTECTIVE MASK
- Tdweadasnuszuumaiumela R~ &
- vasauldgdnandounisuan ey %a.‘ %

Regular Mask: 1-5 microns —

S

{7
&)
Respirator
WININNTD9RUNNA

QﬂaanmmLﬁaﬁa~aﬁ'mﬁmﬂzimné’um’nﬂmﬁqmw wazasIAl

V] nNos

~ 94 Fit test Yazate z N 100

5 i 1 2 1] L]
- fit check/seal check ﬂnﬁ'sqnamm‘lﬂquaaﬂ'm z WUININESHILDINA
- ﬁ@ﬂﬂﬂﬂﬂ'ﬁﬂlﬁuﬂtﬂﬂﬁ Powered Air Purifying Respirators

NFWINGDUABUDN

Janmiuan1sly

high efficiency particulate air (HEPA) respirators (0. 3 micrometers)
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7
‘)"u Y

Respirator

HUTNTINNIBIUNTA

Baulduininnsasauniauuulduadng (Disposable)

Fit Check/Seal Check

Yunaun1slantianinnsasayna

8131y https://waww acsmaterial. com/ng5-respirator-face-mask html

v

Sl https/Awww.cde.gov/cor us/2019-ncov/prevent-getting-sick/use-n95-respirator.htrnl
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Estimated Time to COVID-19 Transmission by Mask Type

© 7.5 Minutes
© 15 Minutes

No Mask

© 10 Minutes

Cloth Mask © 20 Minutes

© 15 Minutes

Surgical Mask © 30 Minutes

© 1.25Hours
N95 6 2.5 Hours

B OmicronVariant [l Early SARS CoV-2 Variant

https://www.ecri.org/
fﬁ%] . . : v
({§r;) nossiununulsnfnfeszndteUsTmAuaziniulsa

ie*
'12:&\“

- L) J L)
asdisvienuazarauazaineniininzialdnsosd 3m

1. Sadium Hypochlorite Solution (Aandiutwaeaiuies: 5000 ppm) sz0IeSuba 1 wh
2, 70% Isopropanol Solution FrUsIRAUAE 5 WIH

famlanan
q

dam nedandslinm mugaiialulefendalofiariandia

WA BHNTINTAD

2. namsaniadaanaimmiinin

3, \jl.ml'i"mw n ﬁ"mlwli'l;ju (T ~ 49 °C) uazind 1o urlsrrudawaus: o m ulriu
ardhovhe s aeigeiiwneewnd e Lilsih et
graveniisnlnavasei ludunImiuiudssumi 20m 2097 2078 Toe3 Tosac
4. dastambgubiazans '?iﬁ:“ﬂfﬂiﬂ
5. 'li'u.-fa'[m.lu'dm'lhn1n'l.u\l"mni‘n{aw‘m\-i'l'lﬁlﬂunﬂju AVLIETENAE T.:::':‘l:; V
= Tmdoylellsnealsd szozvieduds 1 win T

- 7o % lalalwswouas (PA) szozeduds 5 wid
6. dudmhdubiszain
7. winliudalufiezawn Lifeahuilon
8, TsammgR ey ol uszlsenauminn

4 LY el - ﬁ - a -
wauwaaniaadia; smlinwiathuilaw fgaionio wiawuladnia

Rat. : lana13 3IM Technical Bulletin lsand&n
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dard Precautions

Yausvlun1s LY

- Tunswnea / Ananns
- Tracheal suction
- WA
a = s W o
- n%nssuwumsﬂanssmwaeaaﬂﬁmaa

~

sl

duuiduaniulyinvchingavazufuanu
anlunuuiieay wisaeinsaudsys

drunszdsdasnuluntinsaausaudsuy
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13l hitps//businessmirror.com.ph/2020/09/19/can-l-use-a-face-shield-instead-of-a-mask/

Heightened level
of precautions
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for Standard Precautions

Jauvlun1slY

1. Munaquénia Jestunsuudou deduiadon
VBUVAT #1TANNAY Feduding
o A’ ] o/
2. NIAVIIRANISUTIARINLYD N5HIAR

ard Precautions

GOWN

< @
- idenvuaimanzauiugEuld
& d ¥
- ynieniinauazienlviiuuioy

CPE APRON r
. Hlunsdinieniavuiou

A9Anuas / Wun

Usnuilddeddiaunause
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dard Precautions

. ’

18A25529

‘\ ‘) 1. UShuradedaslnidealuiinda
I

.3
2. vinudeiie desldgefialinquuaisuuuide

ard Precautions

- qaﬁaﬂsﬂﬂmmﬁa (sterile glove)
WU surgical glove yuIndud MRS 9

- guiladzen (cleaned glove)
MWdmsumsanamluigesmsanuazeinwitiy

- gadlagnanun (heavy duty glove)
g msunsvharuazenaialy
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ard Precautions
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Sterile gloves Examination gloves Heavy duty gloves
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,ﬁ%,

09

o 2,
1o &

Gfly'umauﬂ"l‘ﬂﬁ' PPE

) 0 O ¢
> >

>

Mask N95 \@an12u Goggles “aan Gloves Booth / Apron
HYUYI? / face shield (nsaifinua1ans (dnsisudiu)
Fit Check UfjURwini)

SEQUENCE FOR PUTTING ON PERSONAL

PROTECTIVE EQUIPMENT (PPE) 2N
The type of PPE used will vary based on the level of precautions required, such as 1]: :
standard and contact, droplet or airborne infaction isolation precautions. The procedure "’-;h ;
for putting on and reamoving PPE should be tailored to the speacific type of PPE. \\,auwb‘.'

1. GOWN

* Fully cover torso from neck to knees, arms
to end of wrists, and wrap around the back

= Fasten in back of neck and waist

2. MIASK OR RESPIRATOR

= Secure ties or elastic bands at middle of
head and neck

= Fit flexible band to nose bridge
* Fit snug to face and below chin
* Fit-check respirator

3. GOGGLES OR FACE SHIELD

= Place over face and eyes and adjust to fit

4. GLOVES

* Extend to cover wrist of isolation gown

USE SAFEWORK PRACTICES TO PROTECT YOURSELF
AND LIMITTHE SPREAD OF CONTAMINATION

= Keep hands away from face
= Limit surfaces touched

= Change gloves when torn or heavily contaminated
* Parform hand hygiena
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JunauN13I0DA PPE

00000C¢C

Gloves WUIN Goggles Lgaﬂﬂﬁ Booth / Apron Mask N95
/ face shield (IRISV}dlle! (ldnsdianii)

. &
* goslideanafionse alcohol gel dmiudnaiio wawn1snon PPE nnAsa

| ] i
. ﬂjj_uﬂquﬂwawaammw PPE unazwila

N1509A043
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Conclusion Isolation Precautions &

Standard precautions Transmission-based precautions

IY; |
£ 3 Transmission

_‘@C Based Precautions

S5
ﬁ(; There are 10 elements to |

Standard Precautlons g

o A0 3
'

Applies to all patients

Appltesto patients with docqmented or suspected
infection or colonization with certain mlcro-aganlsms

Standard precautions

=
v W

Masks and Eye
protection

There are 10 elements to
Standard Precautions

I

Spillages

Environment

Bio Medicol Waste

Clinical Waste

patients

Cough Etiquette Occupational Exposure

Patient care equipment
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/Q\ Contact Precautions Hand Hygiene -
Gown
Conclusion
Gloves
ransmission-based
Precautions * Droplet Precautions @ Hand Hygiene
i Surgical mask

o Hand Hygiene
s AlR

i PAPR/N-95 mask

nsiaanty PPE Tvnanzay
AUNINIIUNITAUARTUUINS

nsed COVID-19
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AMSUNINSEANEaNIsazeRIane (Aerosol) vaslsARndaladn-19
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Hand Hygiene

LS %&F &&E pEYORUOBRBEOBROBR

Hand Hygiene

with Alcohol-based Rub e ]

.B X ‘ ‘ ﬂ.'l Qﬁﬂlﬂlﬁu na

1.¢hlagiu 2. shiagiio 3. éhiloghdudona: 4. walbgehia
ua:inguantiia {guantinda

360

5 qﬁ:ﬁawﬁa&wsau 6. Uawinio quwshila 7. gsaudalo




143

D -
%% Washing Your Han

A -.17\\ N Hand Hygienellay

> Rub Hands Scrub between Clen the back

By "2k AR N13911ANEZDN
,4/\5% 9?' ﬂ(“# Usnueeanedie
Clean :b:baek ~ Clean around ~ Rub your fingertips Wuh uch =
of your fingers ¢ each thumb into the palm

0.0 k/ / |
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