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1-1. Definition of Measles
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e Measles 1s one of the most highly
communicable infectious diseases caused

by the measles virus B
STy Aoy 4 (g Sy B S S 0

e According to the WHO, it is a leading

cause of vaccine preventable deaths in
children worldwide and especially impacts
malnourished children. S35 sgm L b
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1-1. Definition of Measles
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e In 2018, there were 140 000 measles deaths
globally,
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* Mostly among children under the age of 5.

» Measles vaccination resulted in a 73% drop
in measles deaths between 2000 and 2018

worldwide. Sobows 1 il S po yialS
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WHO Fact sheet-DECEMBER 2019
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1-1. Definition of Measles
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® When vaccination rates fall below
95%, measles outbreaks can occur 1f
the virus 1s reintroduced into a
population (Herd Immunity).
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6

WHO Fact sheet 2017
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2-1. Etiologic agent

 Measles 1s caused by the measles virus,
* Genus: Morbillivirus

« Family: Paramyxoviridae ()




2-2. Measles Pathogenesis

e MV was thought to infect by invasion of the
respiratory epithelium from which 1t spreads
to the local lymph nodes, blood, spleen,
lymphatic tissue, lung, thymus, liver, and skin.
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2-2. Measles Pathogenesis
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2-4. Environmental resistance

To35)] Zohaw 9 192 13 S& pur (g 29 Caoglie Lite
® Measles virus can remain active and
contagious 1n the air or on infected

surfaces for at least two hours .
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(Case definition) >,90 < y25

Clinical Evidence (L) S85lio 3590

Clinically compatible signs and
symptoms are characterized by all
of the following:

» Fever > 38.3 degrees Celsius (oral);
* Cough, coryza or conjunctivitis;

» Generalized maculopapular rash for
at least 3 days.
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(Case definition) > 90 < y25

Probable Case Joiome 3,90

 (Clinical evidence of infection in the absence of
vaccination in the last 5-42 days;

* A positive serologic test for measles IgM antibody

* In a person who has recently travelled to an area of
known measles activity.
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(Case definition) > 90 < y25

Confirmed Case (73 3,40

Laboratory confirmation of infection with clinically
compatible signs and symptoms in the absence of
vaccination:

1- Isolation of measles virus from an appropriate
clinical specimen (e.g., nasopharyngeal
swab/aspirate/wash and urine);

2- Detection of measles virus ribonucleic acid (RNA) \/
from an appropriate clinical specimen;




(Case definition) > 90 < y25

(28 3,90
Confirmed Case

3- Seroconversion or a significant (i.e., fourfold or greater)
rise in measles Immunoglobulin G (IgG) titre by any standard
serologic assay between acute and convalescent sera;

4- Positive IgM + epidemiologically linked to a laboratory-
confirmed case IgM + traveled to an area of known measles
activity;

5- Clinically compatible + epidemiologic link to a laboratory-
confirmed case of measles.
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1. Incubation period

* Incubation period 7-18 days

» About 10 days, but may be 7-18 days from
exposure to onset of fever (o).




e fever, coryza, cough,
drowsiness, 1rritability and
conjunctivitis.

® Small white spots (Koplik's
spots) can appear on the inside
of the mouth and throat.

e (C




Koplik's spots




2. Natural course
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® 3-7 days after the start of the symptoms,
a red blotchy maculopapular rash

appears on the face and then progresses
down the body (c). S gy Ol 450 Eg i Jous




2. Natural course
Complications
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2. Natural course ...

Complications g
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e Serious complications are more common 1n
children under the age of 5, or adults over the

age of 30.

® The most serious complications include:
— Blindness, ~
— Encephalitis ,

— Severe diarrhoea, > mbs 2,lse
— Ear infections,

— Pneumonia,
— Oftitis




2. Natural course =~
Complications ¢

e Otitis media and bronchopneumonia
occur 1n about 10% of reported cases.

® Measles encephalitis oscurs in 1 of every




2. Natural course -~
Complicationsg,

® Measles infection can cause subacute
sclerosing panencephalitis (SSPE), a rare

but fatal disease.

® Measles complications disproportionately
affect persons suffering from:

— Malnutrition )

— Immunodeficiency

— pregnant women ().
=

> 23195 199 S 4w




Measles can cause long-lasting disabilities:
Children with Post-Measles Corneal Scars
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2. Natural course

Immunity after recovery

» Immunity to measles after an attack of
the disease appears to be lifelong.

> Rarely, second attacks of measles
have been reported after natural
infection (M2020)
189 j (e
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2. Natural course

Immunity after recovery
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» Cellular immunity to MV probably
also plays a role 1n the prevention of
recurrent measles because patients
with agammaglobulinemia do not
have multiple attacks of measles o,
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2. Natural course
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3. Geographical distribution

* Measles elimination is greatly under
threat,

* The disease has resurged in a number of
countries that had achieved, or were close
to achieving, elimination.

* Remains a serious and common disease in
developing countries, particularly in
parts of Africa and Asia.




IFFA-IYAF ol b (5948 i 39 S5 gui 5 slowt Wi

14'000 100

- 90
- 80
- 70

12'000 +—=—

10'000

8000 bl
50
- 40
- 30
- 20
- 10

0 - T-—r.—r_—y—-—v—-—r—_—vj—r_—v——-{:l

4000 - l-Rl

MNumber of reported measles cases
Measles vaccination cowverage (%)

S M K3 S S UGG
P "-'b QF B Q" H ) AN ANT N M NN

FEFE IS FE S

I | easles cases — M CV 15t dose coverage = ICY 2nd dose coverage i SlA=15Y
Data source:
Measles cases - Reported by National Authonties to WHO annually: Measles Containing Vaccines (MCV) vaccination coverage (Data as of 18 September 2018);
WHO/UNICEF immunization coverage estimates 1990-2017 (Data as of (9 July 2018) ; i ﬁh‘a
Supplementary Immunization Actrvibies (S1A) WHO/EPI database (Dataas of September 2018). %t:_#_;r’
Http:'www.who.int entify immunization'monitoring_surveillance/data Summary Measles STAs xls WHO
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4. Timeline trend
Seasonality
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4. Timeline trend

Seasonalit
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. Poorly nourished young children, especially
those with insufficient vitamin A,

. Whose immune systems have been weakened
by HIV/AIDS or other diseases.

. Pregnant women

. Some of complications in Men > women

WHO Fact sheet 2019
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® More than 95% of
occur 1n countries with low per
capita incomes and weak health
infrastructures.

WHO Fact sheet 2019
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® [ack of documented evidence of
vaccination with measles-containing
vaccine

e Lack of laboratory evidence of prior
measles infection

f

SE g Jlo 33 wles 3,3

® Lack of laboratory evidence of immunity
(anti-measles [gG antibody) (©).

N
O
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® Immunocompromised persons

® Pregnant women

® Infants

® Occupational contacts (C).
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e High risk setting

® A high risk setting is a setting where individuals
vulnerable to measles and measles complications
are likely to be found:

1. Day care centers
2. Healthcare environments:

® Doctors waiting rooms or

® Hospital emergency rooms (C);

_/
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® Airborne droplet nuclei

® (Close contact

e Direct contact with the respiratory secretions

® Persistence of the virus in the air

® Persistence of the virus on environmental
surfaces.

The virus spreads by droplets and also by
droplet nuclei) (airborne route) (Mandel 2020).

49
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* One day before the start of prodromal

period, which 1s usually about 4 days

before rash onset, to 4 days after the

onset of rash. sl Ha® e 40 Colpw CulslB 249

 Immunocompromised patients may have
prolonged excretion of the virus from their
respiratory tract and be contagious for the
duration of their illness ().
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( RASH ONSET )

DAYS -23 .. -7(-6|-5|-4|-3(-2|-1]10|1(2|3(4|5|6|7|8]|9|10|1|12|15]|14(15]|16|17|18(19]|20(21]|22(25]|24|25|26|27|28|29|30

Exposure
period

Infectious period

INFECTIVITY

Signs/Symptoms

Prodrome Rash
1-5 days 4-8 days

=
T
.
z
p
¥

Measles complications (e.g. pneumonia)

Measles-related death

Adeguate sample collection for Ig testing

IgM (optimal sensitivity)

Viral isolation
in cell culture
(optimal sensitivity)

RT-PCR
(optimal sensitivity)

LAB SPECIMEN/
DIAGNOSTICS
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® Humans are the only natural host for
wild-type measles.

e Monkeys may also be infected.

Mandell 2020
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Primordial Prevention:
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Primary Prevention:
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1. Primary prevention

cwlng wigel

y dbgw wigel gl 5 Cuwl o3Y e
:.39.@3 .\.§U ¢ 39 ) )l
9 Solow Cul g CuliB liae a9 WL .1

sl s Yo 51,31 ¢yl paad 13, 365 45 ol 5lyblice .2

TN S it G g0




JyiS g (6 pXidigy

1. Primary prevention

Immunoprophylaxis

* Is recommended, starring at 12 months of
age, followed by additional doses after an
interval of 6 months.

T3l Jw Ve (b iSE o 5l ol S go 3l 480 Ol
* During 2000-2017, measles vaccination
prevented 21.1 million deaths

WHO Fact sheet 2019
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e Healthcare workers should have
documentation of two doses of measles-

containing vaccine given after the first
birthday

or

* Laboratory evidence of immunity prior
to or upon employment, regardless of
their year of birth (o).
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« Similarly, after measles vaccination,
immunity 1s of many years’ duration

» Probably lifelong in most persons oo,
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Adverse Reactions

® In approximately 5% of immunized children,

e Malaise and fever with or without rash lasting up
to 3 days

® Usually occurring 6-23 days after MMR
Immunization.

® Measles vaccine produces a mild, non-
transmissible and usually subclinical infection.
50 Ol O o (Sl 5 )l 52
T30 Opasn Sl g oS5 gl 6
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Adverse Reactions
® Are less frequent after the second dose of

vaccine and tend to occur only 1n those not
protected by the first dose.

® A measles-like rash should be reported as
an adverse event following immunization
occurring between 5 and 42 days after
immunization (C)..
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I.  Infants under 6 months of age
2. Pregnant women

3. Immunocompromised individuals ()

Y
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Immunization coverage with 15 dose of
measles containing vaccines in infants, 2014

|:| <50% (4 countries or 2%)
_ 50-79% (33 countries or 17%)
B s0s9°% (35 countries or 18%)

>=90% (122 countries or 63%)
ot available




Vaccination coverage WHO, 2017

Countries providing two doses of Measles containing vaccine to date; and
planned introductions in 2017

0 1250 2,500 5,000
Kilometers

Introduced to date (165 countries or 85.1%)
Planned introductions in 2017 (7 countries or 3.6%)

Not Available, Not Introduced/No Plans

(22 countries or 11.3%)
Not applicable
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2. Secondary prevention
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Clinically, measles may be confused with
Measles virus 1s difficult to culture.

Diagnosis 1s usually made clinically,
particularly 1f Koplik spots on the oral
mucosa are observed.

Diagnosis can be made by RT-PCR on just
about any body fluid.

Mandell 2020
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2. Secondary prevention

S o (O pdl Sl st
Rubella
Kawasaki syndrome
Scarlet fever
Roseola

Infectious mononucleosis

Rickettsial, enteroviral, and adenoviral
infections.

Mandell 2020
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2. Secondary prevention
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Treatment: S olais! o 4 — |

There 1s no specific treatment for persons
with measles infection;

Severe complications can be avoided
through supportive care that ensures:

1. Good nutrition

5 . B ‘ .' = & _
2. Adequate fluid intake ) > ) 9‘{ S ) Y

3. Administration of A vit P

71
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2. Secondary prevention

Treatment: "” Qk)é

e All children in developing countries diagnosed with
measles should receive two doses of vitamin A
supplements, given 24 hours apart.

This treatment restores low vitamin A levels during
measles that occur even 1n well-nourished children and can
help prevent eye damage and blindness.

Vitamin A supplements have been shown to reduce the
number of deaths from measles by 50%.

S g 4 Mo 45005 J0 A ool g oul WLS1 Of 5
7
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WHO Fact sheet 2019
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3. Tertiary prevention

* Corneal surgery
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4. Quaternary prevention
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Prevention &
Control strategies
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Prevention & Control”
strategies
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* For hospitalized cases, in addition to routine
practices, airborne transmission precautions
are indicated for:

* 4 days after onset of rash in otherwise healthy persons

* For the duration of illness in immunocompromised
persons.

e The conservative approach 1s to maintain
patients on precautions until all their measles
symptoms have resolved ().
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Prevention & Contro
strategies
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 All cases of measles will be
investigated immediately in order to:

1. Confirm the diagnosis,
. Identify the source of infection,

. Identify other cases

. Protect susceptible contacts in the
community.
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Prevention & Contro
strategies
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Public health advice to probable and
confirmed cases, as well as for persons
suspected of having measles, includes the
following: to

self-1solate
. Practice good hand hygiene
. Avoid sharing drinking glasses or utensils

. Cover coughs and sneezes with a tissue or
forearm (o).
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Prevention & Contro
strategies (Self-isolation)

TS 3 Sl ! oloj e
* To stay home (self-1solate, including)

for 4 days after the appearance of the
rash.

 Self-1solation will help to prevent
further transmission of the virus (C).
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Prevention & Contro
Stl‘ategies (Definition of contact)

8l (wled 2,8 8y 25
* A measles contact 1s any susceptible person
who shared the same air space for any length of
time during the period of communicability,
including two hours after the case left the air
space (e.g. home, school, day care, school bus,
doctor’s office, emergency room, etc.) (o).
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Prevention & Contro
Stl‘ategies (Managemant of contacts)

TOBRBL wlod oy (I (Gl
e Contact identification Within 24

hours (to 6 days):

* Follow-up and determine
Immunization status of contacts

(O).
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Prevention & Contro
strategies (prophylaxis -PEP-)

Sowled 3l oy SWdg 13 gigen!
* Post-exposure prophylaxis (PEP):
* The timely administration of MMR vaccine or

immune globulin (ISG)

 The effectiveness of MMR vaccine for PEP has
not been established.
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Prevention & Contro
strategies (Prophylaxis —PEP-)

Towled 3l ary (ygamwlionsSTs

e Immunization with MMR vaccine of
Immunocompetent susceptible contacts
over 6 months of age within 72 hours
after exposure may prevent measles
infection (o).
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 Infants under 6 months of age: ISG to be
administered within 6 days of exposure

 Infants 6-12 months of age:
e [f immunocompromised: ISG to be administered
within 6 days of exposure
e [f immune competent but beyond 3 days and
within 6 days of exposure: ISG
e [f immune competent and within 3 days of
exposure: MMR vaccine o)
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* Susceptible individuals with a medical

contraindication to MMR vaccine (infants
under 6 months of age, pregnant women, and

immunocompromised individuals) who are
within 6 days of exposure should be
offered ISG at the recommended dose (©).
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Passive immunization with immunoglobulin G
should be given to high-risk children and
adults exposed to measles but having no history
of measles (Mandell 2020).
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Certain immunocompromised individuals
should be considered to receive ISG for post-
exposure prophylaxis regardless of their past
vaccination status:

e Advanced HIV with severe immunosuppression
(e}
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Measles
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