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ToTo reducereduce measlesmeasles morbiditymorbidity andand mortalitymortality
in in TurkeyTurkey, , thethe MinistryMinistry of of HealthHealth launchedlaunched a a 
NationalNational MeaslesMeasles EliminationElimination Program in Program in 
2002. 2002. 

InIn parallelparallel withwith thethe strategicstrategic plan of plan of thethe
EuropeanEuropean RegionalRegional Office of WHO, Office of WHO, thethe
TurkishTurkish nationalnational plan plan targetstargets eliminationelimination of of 
measlesmeasles byby 2010. 2010. AccordingAccording toto thisthis plan, a plan, a 
““catchcatch--upup”” vaccinationvaccination campaigncampaign aimsaims toto
reachreach nearlynearly 20 20 millionmillion childrenchildren 9 9 monthsmonths toto
14 14 yearsyears of of ageage.  .  



TheThe firstfirst phasephase of of thisthis supplementalsupplemental
vaccinationvaccination targetingtargeting schoolschool--agedaged childrenchildren
waswas conductedconducted in in DecemberDecember 2003 2003 andand
9.750.000 9.750.000 childrenchildren werewere vaccinatedvaccinated. . 

TheThe secondsecond phasephase, , targetingtargeting preschoolpreschool--
childrenchildren andand schoolschool--agedaged childrenchildren not not 
attendingattending schoolsschools willwill be be conductedconducted in in thethe fallfall
of 2004.of 2004.
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FIELD STUDYFIELD STUDY--II

SoutheastSoutheast partpart of of TurkeyTurkey;;
9 9 citiescities ((DiyarbakirDiyarbakir,,AdiyamanAdiyaman, Gaziantep, , Gaziantep, 
SanliurfaSanliurfa, Kilis, Mardin, Batman,Siirt, , Kilis, Mardin, Batman,Siirt, SirnakSirnak))
72 72 districtsdistricts
115 115 villagesvillages





FIELD STUDYFIELD STUDY--IIII
Project Project draftdraft waswas presentedpresented toto thethe TheThe EthicEthic CommitteeCommittee of of 
Dicle Dicle UniversityUniversity MedicalMedical SchoolSchool byby Dr. Ceylan Dr. Ceylan andand Dr. Ertem.Dr. Ertem.
A A meetingmeeting waswas done done withwith nine nine citiescities’’ primaryprimary healthhealth
directoratesdirectorates..
Measles case investigation formMeasles case investigation forms s andand cconsentonsent formforms s werewere
preparedprepared andand distributeddistributed toto thethe healthhealth centerscenters..
A A surveillancesurveillance systemsystem waswas establishedestablished forfor investigationinvestigation of of 
outbreaksoutbreaks andand collectioncollection of of samplessamples..
InIn MarchMarch--2003, an 2003, an invitationinvitation lettersletters werewere sent sent toto thethe 120 120 
healthhealth centerscenters andand collectioncollection of of samplessamples waswas startedstarted..
TotallyTotally 205205 patientspatients’’ samplessamples werewere collectedcollected..



LABORATORY STUDYLABORATORY STUDY
First, sera samples were tested in Diyarbakir
Regional Branch Laboratory by EIA method.
At the beginning, all samples were confirmed
by EIA as rubella. But in March 2004 , 
measles cases were confirmed.
All samples was sent to Refik Saydam 
National Hygiene Center , Measles/Rubella
Laboratory by in May-2004.
All samples were recorded, treated and tested
according to project draft in June-2004.





TOTAL NUMBER OF THE TESTED TOTAL NUMBER OF THE TESTED 
SAMPLESSAMPLES

602602199199198198205205TotalTotal

250250727292928686RubellaRubella
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DrDriied Blood And Fed Blood And Fiilterlter Paper Paper 
AlternatAlternatiiveve SamplSampliingng TechnTechniiquesques



1. Elution of dried blood spot 

2 x 
6mm 
disc

220µl 5% dry 
milk/PBST(0.5%) in 

Eppendorf tube
Elution dilution 1:23

Incubate Incubate 
overnight at 4overnight at 4ººCC15 

min 
RT

3. Immunoassay – Dade Behring Enzygnost® Anti-Measles-Virus/IgM

150150µµl into each welll into each well
Final dilution 1:46
Incubate at 37ºC
1.5 hour1.5 hour

Test   Control

Wash x5Wash x5
IgM conjugate from kit

37ºC
1.5 hour1.5 hour

Wash and complete as specified by 
protocol

Elution of dried blood spots for Behring Measles IgM assay

Based on protocol of Michaela Riddell, VIDRLBased on protocol of Michaela Riddell, VIDRL

2. Absorption of eluate

Spin Eppendorf
tube

10’ RT,
3800 rpm 170170µµl RF l RF 

AbsorbentAbsorbent

170170µµl l 
EluateEluate15 

min 
RT

15 min 
RT



Dried Blood Preliminary ResultsDried Blood Preliminary Results



Turkey Study:Turkey Study:
Summary of Summary of RubellaRubella--IgMIgM Results in Results in 

Dried Blood Filter Paper / Serum Sample Dried Blood Filter Paper / Serum Sample 
with ODs with ODs (Dade (Dade BehringBehringRR, N=65), N=65)

Results as of July 04Results as of July 04

000055

44202011

00003535
RelRel.  Sensitivity = 35/36 = 97.2%.  Sensitivity = 35/36 = 97.2%

RelRel.  Specificity = 20/20 = 100%.  Specificity = 20/20 = 100%

True Concordance: = 55/65= 84.6%True Concordance: = 55/65= 84.6%Dried bloodDried blood
IgM+IgM+

IgMIgM--

IndetermIndeterm..

SerumSerum

IgM+IgM+ IgMIgM-- IndetermIndeterm..

Pos. Pos. PredPred. Value = 35/35 = 100%. Value = 35/35 = 100%

Neg. Neg. PredPred. Value = 20/21 = 95.2%. Value = 20/21 = 95.2%

IndeterminatesIndeterminates ignoredignored



TurkeyTurkey Dried Blood vs. SerumDried Blood vs. Serum
Behring Behring Rubella IgMRubella IgM EIA (N = 65)EIA (N = 65)

RESULTS July 04RESULTS July 04

0

0.2

0.4

0.6

0.8

1

1.2

1.4

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
Serum ODs

D
rie

d 
bl

oo
d 

O
D

s



Turkey Study:Turkey Study:
Summary of Summary of MeaslesMeasles--IgMIgM Results in Results in 

Dried Blood Filter Paper / Serum Sample Dried Blood Filter Paper / Serum Sample ODs ODs 
(Dade (Dade BehringBehringRR, N=98), N=98)

RESULTS July 04RESULTS July 04

001166

003311

00008787
RelRel.  Sensitivity = 87/88 = 98.9%.  Sensitivity = 87/88 = 98.9%

RelRel.  Specificity = 3/3 = 100%.  Specificity = 3/3 = 100%

True Concordance: = 90/98 = 91.8%True Concordance: = 90/98 = 91.8%Dried bloodDried blood
IgM+IgM+

IgMIgM--

IndetermIndeterm..

SerumSerum

IgM+IgM+ IgMIgM-- IndetermIndeterm..

Pos. Pos. PredPred. Value = 87/87 = 100%. Value = 87/87 = 100%

Neg. Neg. PredPred. Value = 3/4= 75%. Value = 3/4= 75%

IndeterminatesIndeterminates ignoredignored



TurkeyTurkey Dried Blood vs. SerumDried Blood vs. Serum
Behring Behring Measles IgMMeasles IgM EIA (N = 98)EIA (N = 98)

RESULTS July 04RESULTS July 04
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DIFFICULTIESDIFFICULTIES
ForFor DriedDried BloodBlood

Volume of 220µl 5% dry milk/PBST(0.5%) 
was not enough.Because some of volume
was absorbed by paper discs.



Oral Fluid Preliminary ResultsOral Fluid Preliminary Results



Collection and processing Collection and processing 
of oral fluid sampleof oral fluid sample

Use Orocol swab 
like a tooth brush; 

1 minute

DDiscard swab and 
transfer 

supernatant to 
cryovial

Test for IgM, 
undiluted, in 

MicroImmune assay

Add 1 ml 
extraction buffer 

and mix well

Seal in tube and 
send to lab

Use forceps to 
reverse swab and 
centrifuge 2,000 

rpm 5 mins



Turkey Study:Turkey Study:
Summary of Summary of MeaslesMeasles--IgMIgM Results in Results in 

Oral Fluid / Serum Sample Oral Fluid / Serum Sample 
((MicroimmuneMicroimmuneRR / Dade / Dade BehringBehringRR, N= 114) , N= 114) ODsODs

RESULTS July 04RESULTS July 04

000066

11111122

00009494
RelRel.  Sensitivity = 94/96 = 97.9%.  Sensitivity = 94/96 = 97.9%

RelRel.  Specificity = 11/11 = 100%.  Specificity = 11/11 = 100%

True Concordance: = 105/114 = 92.1%True Concordance: = 105/114 = 92.1%Oral fluidOral fluid
IgM+IgM+

IgMIgM--

IndetermIndeterm..

SerumSerum

IgM+IgM+ IgMIgM-- IndetermIndeterm..

Pos. Pos. PredPred. Value = 94/94 = 100%. Value = 94/94 = 100%

Neg. Neg. PredPred. Value = 11/13 = 84.6%. Value = 11/13 = 84.6%

IndeterminatesIndeterminates ignoredignored



Turkey study:Turkey study: Oral fluid vs. SerumOral fluid vs. Serum
MicroimmuneMicroimmune / Behring / Behring Measles IgMMeasles IgM EIA EIA 

(N = 114)(N = 114)

RESULTS July 04RESULTS July 04
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DIFFICULTIESDIFFICULTIES
ForFor OFOF

CentrifugeCentrifuge: : WeWe couldcould not not useuse 2000 2000 rpmrpm
duringduring preparationpreparation of of oraloral fluidfluid samplessamples. . 
BecauseBecause lidslids werewere flyingflying offoff. . WeWe appliedapplied
1000 1000 rpmrpm 15 15 minmin..



CONCLUSIONCONCLUSION
DriedDried bloodblood

AdvantagesAdvantages::
CollectionCollection, , 
RecordRecord,,
TransportationTransportation,,
StorageStorage of of samplessamples

is is thethe easiesteasiest wayway
PCR can be PCR can be studiedstudied

DisadvantagesDisadvantages::
PreparationPreparation step is step is 
necessarynecessary andand takestakes
time.time.



CONCLUSIONCONCLUSION
OralOral FluidFluid

AdvantagesAdvantages::
CollectionCollection of of samplessamples is is 
not not invasiveinvasive
RecordRecord,,transportationtransportation
andand storagestorage of of samplessamples
is is easiereasier thanthan sera sera 
samplessamples

DisadvantagesDisadvantages::
PreparationPreparation step is step is 
necessarynecessary
CostCost of of thethe EIA EIA kitkit



CONCLUSIONCONCLUSION
SeraSera

AdvantagesAdvantages::
UsingUsing forfor multiplemultiple
purposespurposes
No No needneed forfor
preparationpreparation stepstep
No No needneed forfor specificspecific
EIA EIA kitkit

DisadvantagesDisadvantages::
CollectionCollection of of samplessamples
is is invasiveinvasive
TransporationTransporation of of 
samplessamples is is difficultdifficult



THANK YOUTHANK YOU


