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Methods

Many indicators already shared through 2004 WPR Field
Guidelines for Measles Elimination

Published indicators in Sept 2007 issue of Measles Bulletin and
reported indicator results by country/area in every issue of
Measles Bulletin on Tables 2a (Case Classification & Incidence)
and 2b (Surveillance Performance)

Reviewed and discussed indicators at 2008 Surveillance
Workshop and TAG Meeting

Consulted all WHO EPI staff, priority country counterparts, and
partners for feedback/comments



1. Reporting Rate

1. 2 non-measles suspected cases* per 100,000 population
* discarded by lab or epi-linked to another disease

2. 1 non-measles suspected case per 100,000 population in
at least 80% of administrative units with average
population of at least 100,000



Measles Surveillance Performance Indicators
Western Pacific Region 2007 - 2009

Discarded measles rate 2nd admin level with 1
Number of Average per 100 000 pop discarded measles case
Country 2nd level et per 100 000 pop
admin units p?évzer;d target = target=  80%
2007 2008 2009* 2007 2008 2009*
Australia 8 2,644,511 No data No data No data No data No data No data
Brunei Darussalam 1 406,197 No data 1.1 No data 100.0% 100.0%
Cambodia 24 623,217 6.2 16.6 19.6 58.3%
China 31 43,352,673 No data | No data | No data No data | No data
Hong Kong (China) 1 7,349,908
Japan 47 2,720,601 No data No data
Lao PDR 17 356,920 “ 1.8 No data
Macao (China) 1 486,971 100.0% 100.0%
Malaysia 15 1,831,751 3.0 5.8 3.8 No data | 73.3% |
Mongolia 21 127,603 12.8 5.5 0.0% 61.9%
New Zealand No data | No data No data
Papua New Guinea 20 329,176 1.1 25.0%
Philippines 17 5,372,497 1.2
Republic of Korea 16 3,033,650 .
Singapore 1 4,542,320 “ No data | No data No data
Viet Nam 64 1,401,464 59.4% 62.5%
PICs 23 134,062 12.5% 8.7% 13.0%
Western Pacific Region 30.6% 27.4% 34.8%
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No. of Districts Reporting Discarded Measles Cases
by Rate Category & Year, Viet Nam 2007 - 2009
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1. Reporting Rate Issues

Not reliable indicator of sensitivity

a.

b
C.
d.
e

f.

Scientific basis of 2/100,000 questioned

Depends on case definition of F&R vs. F,R and 1 of 3Cs

Easier to achieve if rubella is still endemic

CAM appears to over-report cases — role of incentives?

VTN appears to under-report because only cases with ClFs are
entered in database; in outbreak, not all cases have CIFs
Average population size of 100,000 allows a single case report to
substantially influence “district” reporting rate — should use larger
population size for “districts”

Too complicated

a.
b.

Easier to use suspected instead of discarded reporting rate
Easier to use 1 suspected case per district, regardless of size

Classification questions

1.

2.

Allows for false negatives: should not discard IgM negative case if
specimen collected <3 days after rash onset
Epi-linkage to IgM negative cases should also be discarded?



Classification of Measles and Rubella Cases,

|

Suspected
case

)

Western Pacific Region

Adequate
specimen

| No or inadequate

specimen

Measles or rubella

IgM +

Measles or rubella

Measles or rubella

laboratory confirmed

IgM —

Epidemiologically linked to
confirmed case of other
communicable disease

l

Discarded

Other confirmed disease

v

measles or
discarded rubella

!

Measles or rubella
epidemiologically
confirmed

Measles
clinically confirmed*

* Satisfies clinical case definition of fever and rash and at least one of the following: cough or coryza or conjunctivitis



Classification of Measles and Rubella Cases,

Western Pacific Region

Adequate
specimen

Suspected
case

Measles or rubella
IgM +

| Measles or rubella

Measles or rubella
laboratory confirmed

IgM —

Epi-linked to discarded

case of measles or rubella?

|No or inadequate

specimen

Epidemiologically linked to
confirmed case of other
communicable disease

Discarded

Other confirmed disease

v

measles or
discarded rubella

!

Measles or rubella
epidemiologically
confirmed

Measles
clinically confirmed*

* Satisfies clinical case definition of fever and rash and at least one of the following: cough or coryza or conjunctivitis



2. Adeguacy of Investigation

1. 80% of suspected cases should have adequate*
Investigation within 48 hours of notification

* “Adequate” =; collection of the all of the following

data:
* name/identifier « date of specimen collection
* age/DOB e vaccination status
o Sex  date when last vaccinated
o district  date of rash onset

+ investigation of all epi-linked cases



Measles Surveillance Core Variables Reported

by Countries and Areas, WPR 2007
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Measles Surveillance Core Variables Reported

by Countries and Areas, WPR 2009

1 S9UIUN0D
puelS| oyIoed

WweN 19IA

alodebuis

4%

©310)]
Jo o1jgnday

sauiddijiud

eauing
MaN ended

puejeaz maN

eljobuop

eisAere N

oeoe

ddd oeT

ueder

Buoy BuoH

708 &

euyD

Aggreagate: only monthly number of cases reported w

ith no classification.

elpoquied

1sunig

eljensny

Field name




Suspected Measles Cases with Missing Data
among Cases with Inadequate Investigation,
Western Pacific Region 2008 - 2009*

68%

* Includes cases with rash onset up to Aug 2009

** |ncludes only cases with specimens collected




2. Adequacy of Investigation Issues

1. Additional core variable data are needed to calculate indicator
- to assess timeliness of investigation, need to document
- date of notification
- date of investigation
2. Addresses data on case-patient, but not on specimen or lab result that
are required for complete investigation
- include timeliness of specimen transport to lab?
- include timeliness of lab result?
3. Cases in large outbreaks may not have “adequate” investigations
a. if epidemiologic linkage established, no specimen is collected,
and therefore no date of specimen collection is entered
b. CIFs may not be used because of lack of time and need for
efficiency; all core variable data may not be collected
- redefine “adequacy” for epi-linked cases?
- ensure outbreak investigation linelist tools include core
variables, including if case is epi-linked?



2. Adequacy of Investigation Issues

4. “Investigation of all epi-linked cases”
a. assumes there are epi-linked cases to be investigated
b. we have no way of knowing if all epi-linked cases were investigated
unless we ask if contact tracing and additional case finding were
conducted to identify potentially epi-linked cases
- change to “conducting contact tracing, additional case finding
and investigation of all epi-linked cases”?
- include these questions on CIFs and outbreak line listing forms



3. Lab confirmation

1. 80% of suspected cases should have specimens
adequate for testing measles IgM in a proficient
lab*

* Excludes epi-linked cases (to measles or other
disease) from denominator



Indicators Monitoring Progress Towards Measles Elim Ination
Western Pacific Region 2007-2009*

Category Target 2007 2008 (anr?l?a(l)ligz*e d)

Incidence

ﬁ:nokr:gzggcrnr?izzzlneys) cases (confirmed by lab, epidemio logic 1<010(()) ggg 73.7 816 50.6

Absence of endemic measles virus Absent Present Present Present

High Quality Surveillance

National reporting of discarded measles cases = 2 per 2.5 1.6 2.0

100 000

% of districts reporting 1/100 000 discarded measles cases > 80%

% of suspected cases with adequate investigation > 80%

% of suspected cases with adequate blood specimens > 80% 64.7% 62.2% 76.9%
% with any blood specimen 70.2% 67.0% 79.4%

% of specimens with lab results 7 days after arrival to lab > 80% 79.8% 76.3%

T_rans_missi_on chains (outbreaks) with sufficient sam ples for > 80%

virus isolation -

High Population Immunity

National MCV1 1 > 95%

National MCV2 coverage t > 95%

Percentage of outbreaks or transmission foci with < 10 cases 80%

* Cases reported through August 2009

* assumes reported cases from CHN are all confirmed



Measles Surveillance Performance Indicators
Western Pacific Region 2007 — 2009*

Number Suspected cases with Suspected cases with adequate Laboratory results
of 2nd Average adequate investigation blood specimens 7 days t
Country level PO _ _ _
a dr_nin p(laévzer;d target= 80% target=  80% target= 80%
units 2007 2008 2009* 2007 2008 2009* 2007 2008 2009*

Australia 8 2,644,511 | Nodata | No data No data No data No data appmlc(:);ble No data 100.0% 100.0%
Brunei Darussalam 1 406,197 | Nodata | 66.7% 66.7% No data 66.7% No data | Nodata | No data
Cambodia 24 623,217 |EVESZ) 47.0% 57.1% 67.5% 58.3% 87.0% 59.2% 39.9% 45.2%
China 31 43,352,673 No data No data No data No data | No data | No data No data No data
Hong Kong (China) 1 7,349,908 | 60.4% 77.5% 74.5% 80.7% 76.9% No data 97.5% 95.5%
Japan 47 2,720,601 | Nodata | No data No data No data No data No data No data No data
Lao PDR 17 356,920 | Mo data No data (RS 42.9%  ECRCCH 25.2%
Macao (China) 1 486,971 | No data [EECIHOLZ) 100.0% No data 92.0% 100.0% No data 94.4% 100.0%
Malaysia 15 1831751 | Nodeia | 75.3% | 69.0% | nooaw | 70.29% | 76.2% 955%  98.1%  92.3%
Mongolia 21 127,603 0.0% 21.9% 40.6% 7.3% 79.5% 100.0% 100.0%  100.0%  100.0%
New Zealand No data | No data | No data | No data | No data | No data No data 97.1% 98.9%
Papua New Guinea 20 P 00%  367%  157%  100.0%  8.2% No data | No data
Philippines 17 5,372,497 8.6% 22.2% 14.2% 47.6% 49.4% 65.9% 73.0% 43.3% 53.1%
Republic of Korea 16 3,033,650 [EVACREL 47.4% 50.0% 84.7% 52.6% 59.1% 100.0% 99.0% 100.0%
Singapore 1 4,542,320 | No data No data No data No data 88.5% 98.4% 96.3%
Viet Nam 64 1,401,464 53.3% 66.6% 76.5% 78.1% 67.5% 96.6% 50.5%
PICs 23 134,062 3.0% 8.3% 12.1% No data | Nodata | No data
Western Pacific Region 26.7% 47.4% 62.2% 79.8% 76.3% 59.5%
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Impact of Specimen Collection Rate

National
Population:

No. suspected

No. discarded

No. clinically
confirmed

Incidence

on Measles Incidence

1 million 1 million
25 21
20 (if 80% with specimens; 20 (if 95 % with specimens;
all IgM neg = 2/100,000 all IgM neg = 2/100,000)
5 1
5 / million 1 / million

> 95% specimen collection rate required
to achieve incidence of <1/ million



3. Lab Confirmation Issues

Need to define “adequate” specimen more thoroughly
- for DBS and OF?
- <28 days vs. 3-28 days after rash onset, e.g., CHN

80% specimen collection rate and 2/100,000 discarded
measles rate — 5/ million incidence from clinically confirmed
cases, possible solutions

a. Change target incidence to 5/ million population

b. Change specimen collection rate target to 95%

c. Treat clinically confirmed cases differently than lab
confirmed and epi-linked cases



4. Virus Detection

1. 80% of chains of transmission should have
samples collected for virus detection



4. VIirus Detection Issues

1. When to collect specimen?
- For secondary and tertiary cases only (i.e, outbreaks)
or also for sporadic cases?

- before confirmation - large number of negatives: costly
- after confirmation - >5 days after rash onset — low yield

2. Difficult to distinguish different chains of transmission from CIF
and core variable data

- add fields in CIFs to capture this information
- assume chain of transmission if same village/town/
district/city and within 1 month?

- rely on local level investigations and separate reports?

3. WPRO has not emphasized this indicator; variable has not
been included in core variables for analysis

- Need to link lab and epi/programme data bases (sometimes
difficult because no common identifier link (EPID #)



Indicators of Progress Towards
Measles Elimination



1. Vaccination coverage

1. 95% coverage with routine MCV1 and MCV2
(either by routine or SIA)
a. Nationally
b. All districts



1. Vaccination Coverage Issues

100% of districts @ 95% coverage may not be needed for
measles elimination and is not achievable in most countries
- change target to 80% of districts with 95% coverage (or less?)

By which method: administrative vs. WHO estimates (for

MCV1) vs. CES vs. Seroprevalence surveys

- specify data source?

- allow for other measures of population immunity, such as
seroprevalence surveys?



1. Outbreak size

1. 80% of outbreaks should have <10 confirmed
measles cases



Number (%) of Districts with < 10 Measles Cases,*
Western Pacific Region 2008 - 2009

(] O O (|

* Lab confirmed and epidemiologically-linked



Number (%) of Districts with <10 Measles Cases,
Viet Nam 2005 - 2009

Average population per district = 127,749 |

'Small number of involved district not representative of country




Number (%) of Districts with <10 Measles Cases,
Cambodia 2005 - 2009




Number (%) of Districts with <10 Measles Cases
Philippines 2005 - 2009

‘ Average population per municipality/city = 405,346 I




Number (%) of Districts with <10 Measles Cases,
Malaysia 2008 — 20092

Average population per operational district = 191,151
Average population per state = 1,771,333

a O O |

1 Districts used, as available data
2 States used , as available data



Number (%) of Districts with <10 Measles Cases,
Korea, 2007 — 2009*

)% Average population per county = 178,593
—_— /1
&' $ &' $
I # $
O O O [

* Data up to June, 2009




Number (%) of Districts with <10 Measles Cases,
Australia, 2007 — 2009*

(i O (] |

* Data up to September, 2009



Number (%) of Districts with < 10 Measles Cases,
New Zealand, 2007 — 2009*

Awverage population per district = 245,882 |

a a a (|

* Data up to September. 2009



Number of Villages, by Category of Number of Lab-Ep |
Measles Confirmed Cases, NEZ, 2007 — 2009*

(] O O (|

* Data up to September, 2009



1. Outbreak size Issues

Difficult for WPRO to assess which cases belong to which
chain of transmission — we use # cases per district instead
WPRO restricts analysis to lab confirmed and epi-linked only
because of uncertainty regarding clinically confirmed cases,
especially as countries approach elimination
Data depend on

- sensitivity and representativeness of surveillance

(i.e., >1 per 100,0000 discarded cases in 80% of districts)
- countries reporting place data to district or village/
municipality level
- consistency in spelling place names in databases



2. Incidence

1. <1 confirmed measles case per million population
per year*

* Excluding imported but not import-related cases



Measles Case Classification and Incidence
Western Pacific Region 2007 - 2009

2007 2008 2009*
Suspected T(_)tal _ M(_aasles Suspected To_tal _ M_easles T(_)tal Measles
Country measles |Confirmed | incidence | measles |Confirme | incidence |Suspected |Confirmed incidence
cases cases per 1 cases | dcases per measles ——
million 1 million cases _per .
0D, oD. million pop.
Australia T 11 11 0.5 65 65 & 90 90
[Brunei Darussalam No data 18 3 3 0
Cambodia 1204 394 27.3 4211 | 1765 2412 324
China 118031 | 100023 + INCYRIMN 144221 (131441 + RV 56664 | 56664
[Hong Kong (China) 106 88 12.2 89 71 R 26 15
Japan Nodata | 180005 [EEPIVANN 10 950 | 10 944 579 552
Lao PDR 1670 1670 285.0 245 117 278 72
Macao (China) 1 0 0.0 25 5 12 0
Malaysia 1544 740 27.8 1909 333 1385 286
Mongolia 110 110 41.8 370 31 106 3
New Zealand 25 25 6.0 15 15 214 171
Papua New Guinea 4 0 0.0 50 1 51 0
Philippines 888 500 5.7 1586 880 LI 1199 373
Republic of Korea 451 218 4.5 97 2 m 44 8
Singapore 1 15 15 3.4 18 18 7 7
Viet Nam 5 286 17 0.2 1872 258 5167 2222
[PICs 33 0 0.0 24 0 0.0 75 2
\Western Pacific Region |129 469 130 811 73.6 165 765 | 145949 81.6 68 312 60 792
*0 ! " , # & &# 3&
i "<70=>%$49 6 6 "? 6@ A B 3&
cs" :&D # 9/9# - " # & At <# AD&E D#




Measles Case Classification and Incidence
Western Pacific Region 2008

2008
Confirmed measles cases ‘Measles
Country Suspected Discarded incidence
measles per 1
cases Lab  |Epi-linked | Clinical Total Cases million
pop.
Australia T 65 65 0 0 65 0
Brunei Darussalam 18 2 0 1 3 15
|Cambodia 4211 5 0 1760 1765 2 446
China 144 221 131 441
Hong Kong (China) 89 51 1 19 71 18
Japan 10 950 4 306 2 405 4233 10 944 6
Lao PDR 245 2 0 115 117 107
Macao (China) 25 4 0 1 5 20
Malaysia 1 909 92 17 224 333 1576
Mongolia 370 31 0 0 31 339
New Zealand 15 8 0 7 15 0
Papua New Guinea 50 0 0 1 1 47
Philippines 1 586 267 16 597 880 706
Republic of Korea 97 1 0 1 2 95
Singapore t 18 18 0 0 18 0
VViet Nam 1872 184 73 1 258 1 338
PICs 24 0 0 0 0 17
Western Pacific Region 165 765 5 036 2512 6 960 145 949 6 730
B 3&

*0 ! " " , # & &# 3&

;| "<70=>$49 6 6"? 6@ A B s 3&

Cs$"l :&D # 9/9# " #& At <# A#DU&E D#



Adjusted Measles Incidence

CAM: 1,765 confirmed cases in 2008 = 120.1/million

How confirmed? Lab = 5; Epi Linkage=0; Clinical=1,760

Discarded = 2,446 = 16.6/100 000 (target > 2)
Total # specimens with lab result =5 pos +/2,446 neg = 2,451
Positivity rate = 5/2,451 = 0.2%
Adjusted confirmed cases =5+ (1,760 *0.2%) =5+3.5=9
Adjusted incidence = 9/14,697,216 = 0.6 / million

Assumptions: 1. high-quality lab;
2. Cases without specimens are similar to cases wit  h specimens
- could be differences in age, geographic area
- clinical cases could be unrecognized epi-linked ca  ses



=

2. Incidence Issues

Some countries question scientific basis for 1/million threshold
Countries at or very near elimination with re-introduced measles virus
have incidence >1 per million population incidence
- KOR -4.5in 2007
- AUS — 7.1 in 2008; 6.4 (annualized) in 2009
Countries/areas with small populations exceed indicator when reporting
very few cases
- MAC -5 cases in 2007 = 10.3
- BRU — 3 cases in 2008 = 7.5
- FIJ — 2 cases in 2009 = 3.1 (annualized)
Uncertainty of true incidence when clinical cases are included; indicator
can not be achieved with discard rate = 2/100K and 80% specimen
collection rate (lowest is 5/million);
- adjust incidence by positivity rate
- ignore clinically confirmed cases
- increase indicator target
- introduce new indicator: percent (95%?) of cases with lab confirmation
or epidemiologic linkage



3. Absence of endemic
measles virus

1. No measles case caused by an endemic strain
(genotype) for at least 12 months
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Measles Genotypes, by Year, WPR, 1995-2009
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3. No endemic measles virus issues

1. Not an indicator of progress but a definition of elimination

2. Perceived as inconsistent with incidence indicator

3. Requires complete history of prior genotypes that is not
available in most countries

To consider:

1. Remove as indicator of progress towards measles elimination,

consider as definition of elimination
2. As operational definition of elimination, may need to replace
with duration of imported measles virus transmission <12

months (or longer?)




Thank YouI

The moment one definitely commits oneself,
then Providence moves too - Goethe



