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Monkeypox
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World Health : : S
; Organization Monkeypox: Zoonotic transmission

= Monkeypox occurs primarily around rainforests of
West and Central Africa.

= The natural host of monkeypox is not known.

= Many species of small rodents and non-human
primates are susceptible to monkeypox virus.

= Following the eradication of smallpox, monkeypox
virus emerged as the most significant
orthopoxvirus in humans.

Disease
Ecology
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ORTHOPOX VIRUSES
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World Health Monkeypox: The orthopoxviruses

= Like cowpox virus and variola virus (which
causes smallpox), the monkeypox virus is
a species of the genus Orthopoxvirus in
the family Poxviridae.

= Monkeypox is a zoonosis (transmitted to
humans from animals) with symptoms
similar to smallpox, although less severe.

= Smallpox was eradicated in 1980 and
vaccination ceased.

= Waning iImmunity may be a factor in the
emergence of monkeypox.

©WHO02020
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Poxviruses that infect humans

Primary host(s) Clinical features in humans
Man

Variola Smallpox

Vaccinia Man Vesicular vaccination lession
QIR Cowpox Cattle, cats, rodents Lesions on hands
Monkey,
Monkeypox . Y Resembles smallpox
squirrels
: Localized nodular lesions
Parapoxvirus Pseudocowpox Cattle

(milkers’ nodes)

: Localized vesiculo.
Yatapoxvirus Orf Sheep, goats .
Granulomatous lesions

TanDoX Monkevs Vesicular skin lesions and
P y febrile illness
Human infections very rare and
Yabapox Monkeys : . y_
accidental: localized skin tumors

Molluscum : :
Molluscipoxvirus . Man Multiple small skin nodules
contagiosum
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Credit: The Centers for Disease Control and
Prevention (CDC), USA

OpenWHO.org

= Distinct virus subtypes group in two clades:

= The Central African clade, prevalent in the
Central African Republic, the Democratic
Republic of the Congo and other countries.

= Clinically, virus in this clade causes more
severe illness and case fatality up to 11%
= The West African clade, found in Nigeria,
Cote d’lvoire, Liberia and Sierra Leone.

= This monkeypox virus causes less human-
to-human transmission, less severe iliness,
and death in up to 6% of cases.

©WHO02020
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@) World Health Y/ ..
X pOrganlzatmn History of monkeypox

- = Monkeypox was first identified as an
Iliness of non-human primates. The
virus is also found in rodents.

= Monkeypox in humans was first
identified in 1970 in the Democratic
Republic of Congo.

= Democratic Republic of the Congo
routinely reports a high number of
cases: more than 1,000 suspected
cases per year since 2005.

Credit: Exp Anim / C. Milhaud, et al., 1969
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World Health . AR . PP/L N
; Organization Monkeypox : Animal-to-human transmission T

= Human infection has occurred from handling
Infected animals: giant poached rats, rope
squirrels, and monkeys.

= |nfection results from direct contact with the blood,
bodily fluids, or external lesions of infected
animails.

= Eating inadequately cooked meat of infected
animals is a possible risk factor.

= For most human infections, the source Is not
known.

Credit: 123rf
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Gambian pouched rat Dwarf dormouse Sun squirrel

Cricetomys gambianus Graphiurus murinus * Heliosciurus sp.*
*

Rope squirrel Colobus monkey Sooty mangabey
Funisciurus sp.™ Colobus sp. ** Cercocebus atys **

- -

* Credit: The Centers for Disease Control
and Prevention (CDC), USA
** Credit: 123rf
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World Health . T I . .
; Organization Monkeypox transmission: Human-to-human T

= Human-to-human transmission results from close
contact with infected respiratory droplets, skin lesions,
or contaminated objects.

= Health care workers and household members of
active cases are at higher risk of infection.

= As human-to-human transmission is limited, most
outbreaks consist of only a few cases within families.

OpenWHO.org ©WHO02020
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= The interval from infection to onset
of symptoms is usually 6 to 13 days,
but can range from 5 to 21 days.

WHO/ M. V. Szczeniowski
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= The infection progresses in two phases:
= the invasion period (0-5 days)

characterized by fever,
lymphadenopathy (swe
nodes), back pain, mya

aches), and fatigue; and

= A characteristic rash appearing in
stages 1-3 days after the onset of fever,
beginning on the face and spreading to

the trunk and limbs.

/ Monkeypox: Disease course

neadache,
ling of the lymph

gia (muscle

Credit: Nigeria Centre for Disease Control

©WHO02020

OpenWHO.org



World Health

Y Organization Monkeypox: An evolving rash

* The rash lesions evolve from macules (lesions
with a flat base) to papules (raised firm lesions)
to vesicles (filled with clear fluid) to pustules
(filled with yellowish fluid), followed by crusts

= The rash affects
- the face in 95% of cases,
- the palms and soles of the feet (75%),
- oral mucous membranes (70%),
- genitalia (30%),
- the conjunctivae and cornea (20%).
= [t may take three weeks for crusts to disappear.

©WHO02020

Credit: CDC/ B. W. J. Mahy
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= Lesions range from a few to several thousand
and are often painful.

= Severe lymphadenopathy (swollen lymph
nodes) is a distinctive feature of monkeypox
and generally develops before the rash.

= Monkeypox usually lasts 3 to 4 weeks.

= Severe illness occurs more commonly in
children.

Swollen lymph nodes
Credit: CDC/ B. W. J. Mahy
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@R organization 4 Monkeypox: Differential diagnosis 1&)

= Monkeypox can resemble other infectious illnesses
with fever and rash, such as:

= varicella (chickenpox)
= measles
= smallpox (now eradicated).

= Other conditions to ruled out:

= bacterial skin infections, scabies, syphilis and
medication allergies

= Early considerations include other febrile illnesses

: | | = Laboratory confirmation is necessary to make a
WHO/ M. V. Szczeniowski deflnltlve dlagnOS|S

OpenWHO.org ©WHO02020
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Monkeypox: Clinical features

SMALLPOX CHICKENPOX

S ptoms Monkeypox Chickenpox Measles

Fever Fever > 38 °C Feverto 39 °C High fever to 40.5 °C,
Rash after 1-3 days Rash after 0-2 days Rash after 2-4 days

Rash Macules, papules, Macules, papules, Non-vesicular rash in

appearance vesicles, pustules vesicles, presentin different stages
present at the same several stages
stage on any area

Rash Slow, 3-4 weeks Rapid, appear in crops | Rapid, 5-7 days

development over several days

Rash Starts on head; more Starts on head; more Starts on head and

distribution dense on face and dense on body; absent | spreads; may reach
limbs; appears on on palms and soles hands and feet
palms and soles

Classic Lymphadenopathy ltchy rash Koplik spots

feature

Death Up to 11% Rare Varies widely

Note: Smallpox was e

OpenWHO.org

adicated in 1980.

Clinically, smallipox was v

©WHO02020

ry simitarto monkeypox. However,
lymphadenopathy was not present in smallpox. Smallpox was more contagious and more often fatal.
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= Monkeypox can be confirmed in the laboratory.
= The best specimens are from lesions (fluid, roof and crust).

= The virus can be best identified with nucleic acid tests by PCR.
Antigen and antibody detection methods are not specific

= Specimens from persons and animals should be handled by
trained staff, wearing personal protective equipment and
working in suitably equipped laboratories.

= Procedures for safe storage and transport of samples must be

Credit: Am. J. Trop. Med. Hyg./ fO”OWEd .
McCollum, 2017

OpenWHO.org ©OWHO02020
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g@g@gﬂiﬁﬁﬁ / Monkeypox: Which specimens to collect qqy\fg €

SaelEs 1-4 days 2-4 weeks Days to weeks
Incubation
Recove
period ry
No sample Nasopharyngeal
collected or oropharyngeal Serum
swab

2WHO2021




World Health

¥ Organization Monkeypox: Infection prevention and controlw

= Health care workers caring for patients or handling
specimens must take standard, contact and droplet
precautions:

OpenWHO.org

- wash hands before and after caring for a patient,
touching surroundings or handling specimens

- Wear appropriate personal protective equipment
Including gowns, gloves, masks, goggles and boots

- ensure isolation of the patient in hospital or at home

- ensure proper waste disposal and environmental
decontamination

- ensure safe and dignified burial.

©WHO02020




World Health . : F= e A
; Organization Monkeypox: Reducing human-to-human trarﬁrplssmn

.,'\

= Any person in contact with or taking care of a person
with monkeypox should:

= avoid close contact

= Wwear gloves and other protective equipment

= always wash hands before and after caring for or
visiting sick persons.

OpenWHO.org ©OWHO02020
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Organization 4 Monkeypox: Prevention and treatmg;\)t i =

= Case management is based on symptom-
specific, supportive care.

= First generation vaccinia vaccines used to
prevent smallpox also largely protected
vaccinees from monkeypox.

= |n 2019, a newer vaccinia vaccine for
smallpox was also approved for prevention
of monkeypox in adults.

= Further vaccination and treatment studies
are underway.

WHO/ M. V. Szczeniowski

OpenWHO.org ©WHO02020



7
N

e

% L]
)y World Health :
2) O Monkeypox: Surveillance

= Countries at risk should include monkeypox in their
Integrated disease surveillance and response system

* The goal is to detect and immediately respond to any
suspected case of monkeypox

= Develop case definitions: e.g. a suspected case may be

= an acute illness with fever > 38 °C, intense headache,
lymphadenopathy, back pain, myalgia, and intense fatigue followed
one to three days later by a progressively developing rash on the face
and spreading to the body, palms of hands and soles of feet.

= Safely collect patient information and lesion samples
from every suspected case for laboratory testing.

OpenWHO.org ©OWHO02020
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Monkeypox: Outbreak response

= Each suspected or confirmed case of monkeypox
requires immediate response.

= Report all case information to health authorities.
= |[nitiate outbreak coordination.

= Put in place laboratory confirmation, contact tracing,
active search, rumour tracking, and enhance surveillance.

= [nitiate community education and risk communication.

= |nstitute infection prevention and control measures in all
situations.

©WHO02020
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Monkeypox: Prevention

Focus health education on measures to reduce exposure:

= understand the risk of handling or consuming wild
animals and avoid contact.

= wear gloves and other protective clothing to handle or
slaughter animals.

= avoid close contact with patients during human
monkeypox outbreaks.

©WHO02020

OpenWHO.org



World Health Monkeypox: Implications for global preparedness
Organization and disease control 1

= WHO and partners are working to improve
understanding and control of monkeypox

= One Health approach

= Early detection and diagnostics:
= clinical knowledge;
= laboratory capacity.
= Better capacity for disease control:

= coordinating global expertise
= vaccines and treatments.

OpenWHO.org ©OWHO02020



Treatment of Monkeypox

« Currently there is no specific treatment approved for
monkeypox virus infections.

« Tecovirimat is an antiviral medication that is approved by
the United States Food and Drug Administration (FDA) pdf
icon|PDF — 24 pages|external icon for the treatment of
human smallpox disease Iin adults and pediatric patients
weighing at least 3 kg.

« CDC allows for the use of Tecovirimat for the treatment of
non-variola orthopoxviruses (including monkeypox) in an
outbreak.




Treatment of Monkeypox

« Cidofovir Is an antiviral medication that is approved by the
FDA for the treatment of cytomegalovirus (CMV) retinitis in
patients with Acquired Immunodeficiency Syndrome
(AIDS).

« CDC allows for the use of Cidofovir for the treatment of
orthopoxviruses (including monkeypox) in an outbreak.



Treatment of Monkeypox

« Vaccinia Immune Globulin Intravenous (VIGIV) is licensed
by FDAexternal icon for the treatment of complications due
to vaccinia vaccination including eczema vaccinatum,
progressive vaccinia, severe generalized vaccinia, vaccinia
Infections Iin individuals who have skin conditions, and
aberrant infections induced by vaccinia virus (except in
cases of isolated keratitis).

« CDC allows the use of VIGIV for the treatment of
orthopoxviruses (including monkeypox) in an outbreak.
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Indications for Transmission-Based Precautions
Syndromes (Before Pathogen Identification)

CONTACT PRECAUTIONS

DROPLET PRECAUTIONS

AIRBORNE PRECAUTIONS

Acute diarrhea with likely
infectious cause

Vesicular rash”

Respiratory tract infection in
infants and young children”
History of infection or
colonization with MDROf
SSTI or UTI with recent stay in
a facility where MDROs' are
prevalent

Abscess or draining wound that
cannot be covered

Cough, fever, any pulmonary
infiltrate, and recent travel to
regions with outbreaks of SARS
or avian influenza®

Meningitis

Petechial or ecchymotic rash
with fever

Paroxysmal or severe
persistent cough during
periods of pertussis activity
Respiratory tract infection in
infants and young children®

Vesicular rash’
Maculopapular rash with
cough, coryza, and fever
Cough, fever, upper lobe
pulmonary infiltrate

Cough, fever, any pulmonary
infiltrate in an HIV-infected
patient (or at high risk for
HIV infection)

Cough, fever, any pulmonary
infiltrate, recent travel to
regions with outbreaks of
SARS or avian influenza’




Indications for Transmission-Based Precautions
Known or Suspected Pathogens or Infections

CONTACT PRECAUTIONS

Adenovirus pneumonia’;
conjunctivitis”

Burkholderia cepacia
pneumonia in cystic fibrosis
Clostridium difficile infection
Conjunctivitis, acute viral
Decubitus ulcer, infected,
drainage not contained
Diarrhea, infectious, in
diapered or incontinent
patient

Diphtheria, cutaneous
Ectoparasites (lice, scabies)
Enteroviral infections
(infants, young children)
Furunculosis (infants, young
children)

Hepatitis A, E (diapered or
incontinent patient)

HSV (neonatal,
disseminated, severe
primary mucocutaneous)
Human metapneumovirus
Impetigo

MDROT infection or
colonization

MERS™

Monkeypox®

Norovirus

Parainfluenza infection
(infants, children)
Rhinovirus®

Rotavirus

RSV infection (infants,
children,
immunocompromised)

Rubella, congenital

SARS’

Smallpox®

Staphylococcus aureus
major SSTI

Streptococcal (group A)
major SSTI

Tuberculous draining lesion
Vaccinia: fetal, generalized,
progressive, eczema
vaccinatum

Varicella®

Viral hemorrhagic fevers®
Zoster (disseminated;
immunocompromised until
dissemination ruled out)”




Indications for Transmission-Based Precautions
Known or Suspected Pathogens or Infections

AIRBORNE PRECAUTIONS

Measles

MERS™T

Monkeypox™

Tuberculosis, pulmonary, laryngeal; draining lesion (e.g.,
from osteomyelitis)”

SARS’

Smallpox’

Varicella®

Zoster (disseminated; immunocompromised patient until
dissemination ruled out)”




todu ool Wlolusl

ok 3o Monkeypox lab b g o SleMb! Jled wuo ) .
e 5o 5 sigaso Al pole o ¢y 5T wuoy 3 aslllao
L2 slow o o 35 0 o lawngs' (g 5Low

JFES 9 (6 Sy (Sl o Co o oS JSClS

7519 G sl o poe 35 50 o Monkeypox

b g Jodizxe (I 9o o ylg0 Case Definition puxi .
Indications for Transmission-Based Precautions < =5 .
Syndromes (Before Pathogen Identification)

Indications for Transmission-Based Precautions .
Known or Suspected Pathogens or Infections



ooy plowil Sslolud
ol po (659S Jordlygiwd g (Sl slosdly g gh s (g L1
MoONKeypoX  igoso alyl 508 9 ;Lo yd «(g iy

ez ygianly giindl 9 Caodlas 22z 50 oLilo3T b (Sialon .2
< o yow g MONKEYPOX  causisn (gvcand plaxil (g 51udlel

o9 (T ©lygl g
SLdigos cpoal g cpol JULS! g ploxil o9 (£ 98 Jorlygiowsd (y3 90 .3

sl ! g Ceodlw g2 w0 ol Lo (Gom 31 (2 Lol



ouud ploxl &loludl

sdigai (poul g cyol JULGI g ploxil ogoui g 98 Jodlygiws JLw)l

o5liile & 2L

3)lge dw b aisly8 (puibojle (pguas jo sl b (SKalos
sl gl 4 o1 Jlus )l g ploxil ¢ (g S diged 3L 3590

3 =yl 2)lge (BAs o)l (o 1 9 S9Siino 35lg0 (Ll
-3 L] K

bl (Gahe cavgy JUed (5598 (Hyre iz b olSlilo b Adlsee
V90 YeXOIYVYVE o bl ) digod plosil ol (gl o Fg0m0
(F+) ol 3



oo ploxil lolusl
39 Sz pale g olSiils gly (SFgemn bl Hluwg 6,155y -
JETRTRRRS JATRT X N ISR N T

CDC &y (S y oo’ Jawrgi (5 5loms 95190 (dsl (o y
(S il hurmo Culilogy Gloddly g5 (ot st Sodlon
(pll Caws o)

(S g8l (5l ylos SleMbl (20 55,135 9 cud )l 38l 5 At

o oo 35 w0 JU g ailolw jo MONKEYPOX  akad g Jocixo
519 sl slow



ool plxil Wloludl

b ol ol 5 el ol g B 1 s 1 o it .1
o ylous dy 4ol ) 1F+) 518,5 ¥ o ,U jo Sgome alsl Egudgo
(5539 e plio & +Y/F/IF) &yg0 S/Y5/10Y

AT b 5595 1 g J i 50 Wolidils b blus! cloladl adle .2
VF) 0185 V Fhg0 Yerd/YOFA o )locd b Sgomo

S350 §OLw 33 0R g1 Soro yuiw Sl o pllas Wyl Al .3
o sl ) Loliiils b (g Lo a4 S'9Slin 8,190 (g Ll (6l

(YFe) olo 5 ¥ Z 590 SYFYH/YF



o plouil loluisl
Sl p cubloge Oyl it Oyl8l e Oluds 65155 w .
eyl 5 asae (i gal 6l allae 45 5 (oo gee (Sl g Bl

Gcw;\du@ﬁﬁujdiuﬁ@ujﬁﬁb\@uwjacj

SIS 2 B2k )l (oogee sl Sluy Ml g by asliao ploxil
el L i

Slge pgas j0 (Shp pole b oASIS 4 & b &)
ERT



A

phote-aks.com




