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FIGURE Timeline of Infectivity, clinical disease and
] laboratory findings for measles virus Infection

RASH ONSET

oavsias .. 7|-6]-5]4|-s]-2]1jof1]2]s]4[s]6]7]|a]a]10]n|w]s|w|w]w|w|n]mzo]|ze]2sfa4]25]26]27]20]20[s0]

Exposune | 11
paitod |

NFECTIVITY

Infsctious period

Moo r.l {0, praeumonio)

Moo bas -neloted death

Adequats somple collection

Igh (optimal senaithity)

Vired solation
Iy il custinie

RT-PCR

LAE EPECIMEN
LAGWOSTICS

Horizontal possibie days, with day 0 as the rash For lab specimens/diagnostics,
M@mmmw&@sgmmw ‘:WHJ;I?- o



lgM positivity rates over time

Table 1. IgM results for first specimens by day after rash onset A 100 T
from 153 persons whose second specimens were IgM-positive and for a0 |
second specimens by week after rash onset and by measles vaccination 80 £
status from 130 of 137 persons whose first specimens were IgM- E
positive, P 70
- i S 60f
Serum sample lgd™ IgM™ Tghd Total % IgM™T o F
€ S0F
First sample, all 3 my
Day 1 20 3 5 23 7 0 F
Day 2 37 L 8 46 80 20 £
Day 3 20 | 5 26 77 g
Day 4 24 0 0 24 100 10F
Dﬂ}"s 20 0 0 20 100 n:lj' |=I ------ --rl--Iiu--.JI.l. ._I_|.|
Day 6 2 0 ] 2 100
Day 7 5 0 0 5 100 0 7 14 21 28 35
Day 8 ! 0 0 * 100 Days after Onset of Rash
Day 11 I 0 0 ! 100
Taotal 130 5 18 153 a5 Seropositivity of first specimens over time. Table 1 shows
Second sample, the IgM results of first specimens by day after rash onset for
Vietne N persons whose second samples were IgM-positive. The sero-
Weeks 1-2 19+ 2 0 21 %0 i e s . 05% confi : LG
Woek 3 19 0 1 20 95 positivity rate was 77./0 (77/100; 95% co |.dencc interval [Cl],
Week 4 14 0 2 16 88 69%-85%) for specimens collected within 3 days (<72 h)
Week 5 3 0 0 3 100 after rash onset. Vaccination status did not affect this rate of
=5 weeks 0 0 0 0 NA s — 5 7 -
Tonl i 2 2 G w IgM positivity (P = .229, Mantel-Haenszel x°, controlling for

day after rash onset; n = 93). The seropositivity rate was 100%
(53/53) for first specimens collected on days 4 11 after rash
onset.

Rita F. Helfand Janet L. Heath Larry J. Anderson Edmond F. Maes Dalya Guris William J. Bellini
The Journal of Infectious Diseases, Volume 175, Issue 1, 1 January 1997, Pages 195-199,
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- NITYANUNA: positive, negative, equivocal

Flow chart of classification for suspected measles: WHO
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QU
JE1I ‘]J JYINFl * Reporting rates of cases discarded as non-measles and non-rubella as a proxy to
sensitivity of surveillance

s Reporting rate of discarded non-measles non-rubella cases at national level
{target. =2 per 100 000 total population).

Total number of discarded non-measles non-rubella cases
Total population

X 100 000

O daaIuUeIInIan1enUens1n150 51030 leoniun i lsviauaztia

931U = 2/100,000 = So8az 80

* Representativeness of reporting
« Proportion of second administrative level units reporting at least two non-

measles non-rubella cases per 100 000 population (target: =80% of
second-level administrative units).

Total number of second administrative level units reporting at least two
non-measles non-rubella cases per 100 000 population

Total number of second administrative level units

X 100
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e Adequacy of investigation
e Proportion of suspected cases with adequate investigation initiated within
48 hours of notification (target: =80% of suspected cases).

Total number of cases with adequate investigation
within 48 hours of notification

Total number of suspected cases

X 100

« Adequate investigation includes collection of all the following data elements
from each suspected case of measies or rubella: Name or identifier; place
of residence; place of infection, age or date of birth, sex. date of onset of
rash; date of specimen collection; measles-rubella vaccination status; date
of last measles-rubeila containing vaccination; date of notification; date of
investigation and travel history.
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* Adequate specimens for e Laboratory confirmation

e Proportion of suspected cases with adequate specimen collection™ for

serology are those
detecting acute measles and rubella infection collected and tested in

collected within 28 days a proficient |aboratory (target: =80% of suspected cases, excluding
after rash onset that epidemiologically linked cases).
consist of 0.5 mL serum Total number of cases in which adequate serum sample is

collected and tested in a proficient laboratory
Total number of suspected cases

X100
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e Timeliness of specimen transport

e Proportion of serology and virology specimens received at the laboratory
within & days of collection (target: =80%).

Total number of specimens received at laboratory
within 5 days of collection

Total number of specimens collected

X 100
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o Viral detection

= Proportion of laboratory-confirmed chains of transmission (defined as one
or more confirmed measles cases) with specimens adequate for detecting
measles virus collected and tested in an accredited laboratory (target: =80%).

Total number of laboratory-confirmed cases with specimens adequate for
detecting measles virus collected and tested in an accredited laboratory

Total number of laboratory-confirmed cases

X 100

O ANUUNAI0INMITI9U: dadiuveariiedise 390N 1551897U zero report {1 1ed Y
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e Timeliness of reporting

# Proportion of surveillance units sending measles and rubella reports, including
‘zero-reporting’ to the national level on time (target: =80%).

Surveillance units reporting measles and
rubella data to the national level on time % 100

Total number of surveillance units
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Measles surveillance

Sruatdiheasdoinansyutehseta 2560

506

Hospital based 1 221 223 101%

No vaccination 2 T3 136 186%

history 3 31 52 168%

- No lab 4 124 61 49%

confirmation 5 210 251 93%

6 192 205 107%

7 85 87 102%

1 1499

Number of measles cases by month of onset compared between R506 and ME I 2%

9 114 70 61%

10 153 208 136%

11 75 36 48%
800

700 12 140 171 122%
600

500 auay 460 83 18%
400

Total 2031 1722 85%

300
200
100

1357911135 7911135791135 791113579111357 91113579

2012 2013 2014 2015 2016 2017 2018

B R506 e ME



Coverage of ME Reporting in 2015

R506

Total = 1,373 Cases

Overlapping of ME vs R506
=193/567 = 34%
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Measles situation from 1 Jan 2012 - 4 Nov 2018, Thailand

B Measles Positive B non-positive

1800
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200 EopEo — | FE=
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2012 2013 2014 2015 2016 2017 2018

- From 1 Jan - 4 Nov 2018: 1782/4023 (44%) had laboratory confirmed, and 1,109 (32%) had
epidemiological linkage with lab confirmed cases
- 1,647 cases (93%) were Thai, 103 (6%) were Myanmar, 32 (1%) were others
- Age: range 9 days — 52 year (median 10 year)
- Age group: 1 — 4 year (30%), 20 - 29 year (20%), < 1 year (14%), 30 — 39 year (12%), 5-9
year (11%), 15 - 19 year (6%), 10 — 14 year (6%), and >40 year (1%)
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Number of confirm/epi-linked measles cases by

week of onset and province, Thailand 2016 — as of
4 Nov 2018

H deepsouth B Chiangmai m Samutsakorn @ Chonburi O Bangkok W Rayong
m Pathumthani @ Loei ETak O Samutprakarn @ Nakornpathom @ Other
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® migrant /hilliribe ™ others

Thailand 2016 — Nov 4th, 2018

B Thai

Number of confirm/epi-linked measles cases by age group and nationality,
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Percent of MCV vaccination history among measles confirmed
cases by age group 2017 — Nov 4, 2018

100%
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B One dose BTwo doses M Yes, but not sure about doses ENever M Not sure
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Number of confirm/epi-linked measles cases by province, Thailand 2016
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Measles situation from 1 Jan —4 Nov 2018

province No. of First-Last case

onset

suspected

case/death

Morbidity rate

Missing or Excluded
0.01 - 2.00

2.01 - 4.00

4.01 - 10.00

10,01 +

Province
Yala

Pattani

Tak
Phetchaburi
Samut Sakhon
Rayong
Chonburi
Chiang Mai
Suphan Buri
Loei

Morbidity rate™
127.27
23.59
10.76

9.43
7.93
7.34
7.16
6.91
6.50
5.19

e & e W a @ I o o W
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Yala
Pattani
Songkhla

Narathiwat

Rayong
Samutprakarn
Bangkok

Tak

Lumphun

Community wide in 8 districts
Community wide in 11 districts
Community wide in 3 districts

Community wide in 2 districts

Factory workers
Juvenile detention center
Military

Factory workers

Factory workers

1073/10

408/4

127

16

31

10

15

13

14

4 Jul - 1 Nov 2018
4 Aug -3 Nov 2018
4 Sep - 1 Nov 2018

25 Aug -29 Oct
2018

6 Jul - 6 Oct 2018
20 Aug-1 Sep 2018
29 Sep -1 Oct 2018

10 Sep - 16
Oct2018

4 — 29 Oct 2018
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Measles Can Be Serious

18180
ARRAAEAL]
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\edpees

About 1outof 4  : loutofevery 1,000 | 1or2outof 1,000
people who get measles people with measles people with measles
will be hospitalized. i will developbrain | will die, even with
:  swelling due to infection the best care.

(encephalitis), which may :
" lead to brain damage.

https://www.cdc.gov/measles/about/complications.html



Subacute sclerosing panencephalitis (SSPE)

1 Severe complication after measles infection:

progressive neurological disorder of childhood Table 2 Diagnostic criteria of SSPE

and early adolescence 1. Clinical Progressive, subacute metal
deterioration with typical signs like
1 Most patients with SSPE have a history of myoclonus
rimary measles infection at an early age (<2 £ 2o Feriocic, sletsolypes Highwoliogs
P Y Yy ase discharges
years), which is followed, after a latent period of 3. Cerebrospinal fluid Raised gammaglobulin or oligoclonal
. pattern
6-8 years, by the onset of progressive 4. Measles antibodies Raised fitre in serum (=1:256)
neurological disorder. and/or cerebrospinal fluid (=1:4)
5. Brain biopsy Suggestive of panencephalitis

Children infected with measles under the age of
1 year carry a risk of 16 times greater than those Definitive: criteria 5 with three more criteria; probable: three of the

infected at age 5 years or later five criferia.
1 Clinical presentation:

Mild intellectual deterioration and behavioural
changes without any apparent neurological signs or
findings

Disturbances in motor function and development of
periodic stereotyped myoclonic jerks, involved the
head and subsequently trunk and limbs

1 SSPE survive for 1-3 years after diagnosis, with a
mean survival of about 18 months



SSPE case: Boy 10.8 yrs.

Previously healthy

2 mo. PTA, he had GTC seizure about 5 min. He was brought to local hospital. CT scan
was normal. He had cain full consciousness.

1 mo. PTA, he began had brief period loss of consciousness.

2 days PTA, he had more frequent brief period loss of consciousness several times per
day. So that he was admitted.

991207 55.09U U1)

b—

He hadn’t received any vaccination except the vaccine at school. (

He was born at home. His mother had no ANC.
His mother denies history of fever with rash in the past

PE: cood consciousness, motor grade 4-5 all extremities, full EOM, reflex 2+, no
neurodeficit, brief period of consciousness every 2-3 minutes while talking.

Serum Measles IgG positive

Abnormal EEG correlates with atonic seizure (negative myoclonus)

This information is unpublished, informally shared for learning purposes, from case conference at

Siriraj hospital
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M55 T A INUIAN1HA (Congenital rubella

syndrome surveillance: CRS surveillance)

Q Q [V} T o =
ﬂTﬁlﬁ’liSﬁ?\?Wﬂlﬂ@ﬁlll!il@ﬂ’]!,uﬂ
Y1 Y] <3 o 1 A v 1 = YA Y] 1
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wﬂafmmmﬁm“l@ﬂ‘]mmﬂainmmmmﬂ (clinical confirmed congenital rubella
syndrome) 1AL Nﬂaammmﬁammaﬂ 290l avise 1veluanaz 190lub

(a) Cataract(s), congenital glaucoma, congenital heart disease, loss of hearing, pigmentary

retinopathy

(b) Purpura, splenomegaly, microcephaly, mental retardation, meningocephalitis, radiolucent

bone disease, jaundice that begins within 24 hours after birth
Ahetusunate sl §uiRms (Laboratory confirmed CRS case): M3nfifiens
W lanuiawesiuuaz inal@ea positive blood test for rubella-specific [gM
(100% of such 1nfants are posmve at the age of 0-5 months; 60% are positive at 6-
11 months). ﬁi@tﬂ‘ﬂ@]’]@ﬁﬂ\i throat swab H301aa122 Gl'i’Jﬁ]‘lfiWLG])’ﬂhl’Jiﬁﬂ’Jﬂ’Jﬁ
PCR (60% of such infants shed rubella virus at the age of 1-4 months; 30% at 5-8
months: 10% at 9-11 months)



Congenital rubella syndrome (CRS) surveillance:

WHO recommendations

1 Routine monthly reporting of the number of suspected CRS cases;

zero reporting should be required

1 AWl suspected CRS cases in infants aged under 1 year should be investigated.
The investigation should include clinical and laboratory analysis

1 All febrile rash illnesses in pregnant women should be investigated

(1 If a rubella outbreak is detected a limited number of suspected rubella cases
should be investigated with rubella-specific IsM tests periodically during the
outbreak (5 to 10 cases investicated per outbreak)

1 Active surveillance (defined as regular visits to selected reporting sites to look
for unreported cases) should be initiated to improve detection of suspected

CRS in infants aged under 1 year and continued for nine months after the last
reported case of rubella
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Performance of surveillance according to WHO

indicators for Measles Elimination

1. Proportion of surveillance units

reporting measles and rubella data to >80% NA NA NA NA NA

the national level and on time

2. Reporting rate of non-measles non- =2/
' 0.64 0.44 0.53 0.63 1.46
rubella cases at national level (/100,000) 100,000
3. Proportion of second administrative
level units reporting at least two non-
>80% 6.49 3.90 9.09 9.09 22.08

measles non-rubella case per 100 000

population

4. Proportion of suspected cases with

adequate investigation initiated within >80% 77.49 90.77 84.62 82.77 63.81
48 hours of notification

5. proportion of suspected cases with

adequate specimen collection for

detecting acute measles and rubella >80% 94.87 91.63 91.26 92.97 90.04
infection collected and tested in a

proficient laboratory



Alternative indicators for measles elimination

Table 7.2 Alternative indicators for evaluating surveillance performance in Thailand
and the results in 2013-2017

a4

Maasles

Results of the Performance

. Targets
Indicators 9 2013 2014 2015 2016 2017

1. Case 1.1 Patients with fever and rash or 1.48 0.72 0.87 217 4.46 |
reporting rate suspected measles/rubella
cases have been reporied not
less than 2 cases per 100,000
population per year at national
level

1.2 Patients with fever and rash or
suspected measles/rubella 26.0% 6.5% 14.3% 22.1% 42.9%
cases have been reporied not (200 77 (577 (1177 (7T (3377
less than 2 cases per 100,000 provinces) | provinces) | provinces) | provinces) | provinces)
population per year from every
province of the country.

2. Laboratory | 2.1 5Sample serum have been 94.87 91.63 91.26 92.97 90.04
confirmation collected for measles [gm
confirmation by WHO
accredited laboratory and its
nebyeork not less than 80% of
patients reported in the disease
surveillance system (excluding
patients in outbreak
investigations).
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Measles Elimination

“The absence of endemic measles transmission
in a defined geographical area (e.g. region
or country) for =212 months in the presence of
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Measles vaccine-associated illness, the suspected case should meet ALL five of the
following criteria:
the patient had a rash illness, with or without fever, but did not have cough or
other respiratory symptoms related to the rash;
the rash began 7-14 days after vaccination with a measles-containing vaccine;
the blood specimen, which was positive for measles IgM, was collected 8-56 days
after vaccination
thorough field investigation did not identify any secondary cases; and

field and laboratory investigations failed to identify other causes.



