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Introduction Introduction 

Measles :Measles : child hood morbidity / mortalitychild hood morbidity / mortality (Africa, (Africa, 
Asia)Asia)
Diagnosis based on clinical symptomsDiagnosis based on clinical symptoms

Typical / atypicalTypical / atypical
LaboratoryLaboratory diagnosis plays critical role for Measles diagnosis plays critical role for Measles 
elimination / control programme elimination / control programme 
Specific Specific IgMIgM in serum = in serum = gold gold standardstandard
Collection of blood has significant limitations Collection of blood has significant limitations 
New approachesNew approaches-- Dried blood spot and oral fluid Dried blood spot and oral fluid 
tools for tools for IgMIgM and viral genome detection are and viral genome detection are 
gaining popularity.gaining popularity.



MeaslesMeasles profile profile (DC(DC--PEV)PEV)

2001           62%               5790                        NR2001           62%               5790                        NR
2002           2002           60%60% 7633                        NR           7633                        NR           

2003           2003           47%47% 5207                        105             5207                        105             

YearsYears CoverageCoverage ReportedReported cases         cases         ReportedReported deathdeath

NR : No NR : No repertedreperted



AimsAims

Set up use of ELISA kits for Set up use of ELISA kits for testingtesting
drieddried bloodblood and oral and oral fluidfluid
EvaluateEvaluate sensitivitysensitivity and and specificityspecificity for for 
detectingdetecting measlesmeasles IgM in IgM in drieddried bloodblood / / 
oral oral fluidfluid
EvaluateEvaluate operationaloperational issues issues aroundaround
the use of the use of drieddried spots and oral spots and oral fluidfluid



PatientsPatients
Measles suspected cases (WHO case definition) Measles suspected cases (WHO case definition) 

EPI surveillance systemEPI surveillance system
Laboratory research team trained on measles Laboratory research team trained on measles 
investigation procedures contacts the staff of the investigation procedures contacts the staff of the 
districtdistrict
District staff informs populations in the area and District staff informs populations in the area and 
takes investigators to the placetakes investigators to the place
Each measles suspected patient is seen and Each measles suspected patient is seen and 
examinatedexaminated, & informed consent obtained from , & informed consent obtained from 
the parent.the parent.



SpecimensSpecimens collectioncollection

WithinWithin 28 28 daysdays afterafter rash rash onsetonset date, date, 
fromfrom eacheach suspectedsuspected patient :patient :

Blood Blood samplesample for for serumserum
DriedDried bloodblood spotspot
Oral Oral fluidfluid

Patient Patient isis heldheld firmlyfirmly by the parent by the parent 



SerumSerum : : serumserum venousvenous bloodblood collectioncollection
Venepuncture in Venepuncture in sterilesterile labelledlabelled tubetube
ShipmentShipment to to laboratorylaboratory
CentrifugationCentrifugation
SerumSerum frozenfrozen atat –– 2020°°CC

Oral Oral fluidfluid collectioncollection
WithWith a a specialspecial swabswab ((OraColOraCol) ) usingusing as a as a touthbrushtouthbrush to to collectcollect
crevicularcrevicular fluidfluid fromfrom the the mounthmounth
The The wetwet swabswab isis placedplaced insideinside a a clearclear plastic tube plastic tube labelledlabelled, , 
shippedshipped withinwithin 48 48 hourshours to the lab.to the lab.
The oral The oral fluidfluid isis extractingextracting fromfrom the the swabswab usingusing a a specialspecial
transport medium and transport medium and storedstored atat –– 2020°°CC

DriedDried bloodblood collectioncollection : : 
Skin Skin puncturepuncture on the on the fingerfinger or or heelheel
One drop One drop isis putput on on eacheach circlecircle of a of a filterfilter paperpaper labelledlabelled
AllowAllow the the filterfilter paperpaper to dry to dry thoroughlythoroughly beforebefore enclosingenclosing in a in a 
plastic bag or plastic bag or envelopeenvelope..
Storage Storage atat –– 2020°°CC



Diagram of Filter paper Diagram of Filter paper 
collection cardcollection card

Name:……………………………….
DOB…../…..../…… M/F
Date collection..…../....…./……

Laboratory No.



Dried blood Dried blood collection : collection : 
RecommendedRecommended sites for sites for finger and heelfinger and heel



Name:……………………………
DOB…../…../…… Sex: M/F
Date collection…../..…./……

Laboratory Number

Name:_____________________________ 

Age:_____     M/F   Date collection:_______

11--Filter paper sample collection Filter paper sample collection 
method: peripheral bloodmethod: peripheral blood-- IgM and IgM and 

PCRPCR

Mizelle Elim

12 mths 12/2/03

03/2437

This wayNot this way!



20 IgM (+) dry blood 
samples: RNA detection

Serum from 
venous blood

OraCol oral 
fluid sample

IgM Behring assay IgM MicroImmune
assay

Dried blood
spots 

IgM Behring assay

20% reference IgM (+) 
tests and RNA detection

Suspected 
Measles cases



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 Immunoassay Dried blood Immunoassay 

Washing Washing 
Protocole recommendation : wash X 3Protocole recommendation : wash X 3

Wash X5 instead of 3Wash X5 instead of 3



Collection and processing of Collection and processing of 
oral fluid sampleoral 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



ResultsResults
From From May 2002 to July 2004May 2002 to July 2004
182 182 measles suspected measles suspected casescases

2002 : 27 (14,8%)2002 : 27 (14,8%)
2003 : 73 (40,1%)2003 : 73 (40,1%)
2004 : 82 (45,1%2004 : 82 (45,1%

16 districts16 districts
Samples Samples 

176 sera176 sera
176 176 dried blooddried blood spotsspots
135 oral 135 oral fluidfluid



Dried Blood ResultsDried Blood Results



CIV Study:CIV Study:
Summary of MeaslesSummary of Measles--IgM Results in IgM Results in 

Dried Blood Filter Paper / Serum Sample Dried Blood Filter Paper / Serum Sample 
(Dade (Dade BehringBehringRR, N=176), N=176)

RESULTS July 04RESULTS July 04

552244

22535300

88559797
RelRel.  Sensitivity = 97/97 = 100%.  Sensitivity = 97/97 = 100%

RelRel.  Specificity = 53/58 = 91.4%.  Specificity = 53/58 = 91.4%

True Concordance: = 155/176 = 88.1%True Concordance: = 155/176 = 88.1%Dried bloodDried blood
IgM+IgM+

IgMIgM--

IndetermIndeterm..

SerumSerum

IgM+IgM+ IgMIgM-- IndetermIndeterm..

Pos. Pos. PredPred. Value = 97/102 = 95.1%. Value = 97/102 = 95.1%

Neg. Neg. PredPred. Value = 53/53 = 100%. Value = 53/53 = 100%

Indeterminates ignoredIndeterminates ignored



CIVCIV Dried Blood vs. SerumDried Blood vs. Serum
N=175N=175

RESULTS July 04RESULTS July 04
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Oral Fluid ResultsOral Fluid Results



CIV: CIV: MeaslesMeasles--IgM Results in IgM Results in 
oral fluid / serum sample pairs oral fluid / serum sample pairs 

((MicroimmuneMicroimmuneRR //BehringBehringRR, N= 135), N= 135)

RESULTS Jul 04RESULTS Jul 04

000000

66454533

33447474
RelRel.  Sensitivity = 74/77 = 96.1%.  Sensitivity = 74/77 = 96.1%

RelRel.  Specificity = 45/49 = 91.8%.  Specificity = 45/49 = 91.8%

True Concordance: = 119/135 = 88.1%True Concordance: = 119/135 = 88.1%Oral fluidOral fluid
IgM+IgM+

IgMIgM--

IndetermIndeterm..

SerumSerum

IgM+IgM+ IgMIgM-- IndetermIndeterm..

Pos. Pos. PredPred. Value = 74/78 = 94.9%. Value = 74/78 = 94.9%

Neg. Neg. PredPred. Value = 45/48 = 93.8%. Value = 45/48 = 93.8%

Indeterminates ignoredIndeterminates ignored



CIVCIV Oral fluid vs. SerumOral fluid vs. Serum
N=130N=130

RESULTS JUL 04RESULTS JUL 04
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ObservationsObservations
Sensitivity  :  Sensitivity  :  

Dried blood : Dried blood : 100%  100%  
Oral fluid : Oral fluid : 96,1%96,1%

Specificity  : Dried Blood Specificity  : Dried Blood ≈≈ Oral fluidOral fluid
Se : 91,4%  / 91,8%Se : 91,4%  / 91,8%

======================================================
Precautions are needed :Precautions are needed :

Prompt delivery Prompt delivery 
Training for collection, drying + storageTraining for collection, drying + storage
EluationEluation



OperationalOperational issuesissues

SimpleSimple

* Appropriate * Appropriate 
centrifuge facilitiescentrifuge facilities
* Wash X5 instead of 3* Wash X5 instead of 3

Testing Testing 

No Transport No Transport 
Medium : prompt Medium : prompt 
delivery essentialdelivery essential

Oral Oral fluidfluid

Prons Prons : : 
ConvenientConvenient
Cons:Cons: FillingFilling full full 
discdisc diameterdiameter.  .  
Must dryMust dry wellwell

Dried Dried 
blood blood 
spotsspots

CollectionCollectionSpecimenSpecimen



Detection of measles virus in Detection of measles virus in 
dried blood and oral fluid by dried blood and oral fluid by 

RTRT--PCRPCR



CIV: CIV: Nested RTNested RT--PCR of Dried PCR of Dried 
Blood samples (subset N=15)Blood samples (subset N=15)

++772 / 5 / 032 / 5 / 0325 / 4 / 0325 / 4 / 03R323/03R323/03
++442 / 5 / 032 / 5 / 0328 / 4 / 0328 / 4 / 03R320/03R320/03
++7719 / 4 / 0319 / 4 / 0312 / 4 / 0312 / 4 / 03R304/03R304/03
++7719 / 4 / 0319 / 4 / 0312 / 4 / 0312 / 4 / 03R303/03R303/03
++2211 / 4 / 0311 / 4 / 039 / 4 / 039 / 4 / 03R227/03R227/03
++6611 / 4 / 0311 / 4 / 035 / 4 / 035 / 4 / 03R218/03R218/03
++6611 / 4 / 0311 / 4 / 035 / 4 / 035 / 4 / 03R217/03R217/03
++4411 / 4 / 0311 / 4 / 037 / 4 / 037 / 4 / 03R214/03R214/03
++7710 / 4 / 0310 / 4 / 033 / 4 / 033 / 4 / 03R197/03R197/03
++009 / 4 / 039 / 4 / 039 / 4 / 039 / 4 / 03R172/03R172/03
--559 / 4 / 039 / 4 / 034 / 4 / 034 / 4 / 03R165/03R165/03
++559 / 4 / 039 / 4 / 034 / 4 / 034 / 4 / 03R162/03R162/03
++559 / 4 / 039 / 4 / 034 / 4 / 034 / 4 / 03R161/03R161/03
++557 / 4 / 037 / 4 / 032 / 4 / 032 / 4 / 03R148/03R148/03
++6614 / 02 / 0314 / 02 / 038 / 02 / 038 / 02 / 03R038/03R038/03

PCR measles  PCR measles  
positive (nested)positive (nested)

Days post Days post 
rashrash

Date of Date of 
collectioncollection

Date of onset of Date of onset of 
rashrash

Lab ref.Lab ref.



Nested RTNested RT--PCRPCR

Sensitivity Sensitivity : 93,3%: 93,3%
Specifity Specifity : 100%: 100%



ConclusionConclusion

< 176 cases tested < 176 cases tested 
≥≥ 50% confirmed measles cases50% confirmed measles cases
Dried blood / oral fluidDried blood / oral fluid

Good sensitivity Good sensitivity 
Specificity : 91%Specificity : 91%

RNA detection : good specificityRNA detection : good specificity
Dried blood spots/oral fluid are interesting Dried blood spots/oral fluid are interesting 
tools but some precautions and facilities are tools but some precautions and facilities are 
needed.needed.


