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ARSTRAC'l' 

A cohort of 9 23 mo nths old Addis Ababa children 

were assessed as to their immune response to meas l es 

vaccine in relation to their nutriti o nal status. Of the 307 

pairs of blood spec imens analyzed for meas les antibody, 207 

( 67.4 %) 

(32.6%) 

had 

had 

a negati ve preva c einiltion tit er while 10 0 

prevaccination titers th a t we r e s e ropos iti~ e. 

Am 0 n g the s e ron ega t i ve s a 95% s e ro c 0 n "e r s ion rat e was 

obtained with no difference b et"r>e n the malnourished and 

well n o urish e d. Ther!' Has n o differen ce in side e ffe cts 

rep o rt e d to th e meas l es vaccin e betwe!'n well n ou ri shed and 

maln o urished c hildr e n. raccination of thos e wh o were 

seropositive at th e outset didn't r esu lts in an), booster 

e f f e c t, de fin e d by a f 0 u r f 0 I d r i s e fr o m the pre \- i 0 U s 

tite r'. Only 9 (9%) o f these ch ildr e n showed a booster 

effect. A va lidity test f or his to r y of measles aga inst the 

laboratory results gave a 9 5. 1% specificity and 3 1% 

sensitivity rat e . A secon <! gro"p of c hildr e n "h o were und er 

9 mo n t h s and we re not EP[ eligih l e we r e also analyzed as to 

their antibody status Out of 95 r llil d r en wi t h a n a lr zab l e 

samples 47 (4 9 . 5% ) h a d de tect"blp mat erna l antibod;' whil e 

48 (50.5%) had n o detectable mate rn a l antibodies. The 

l'Bning sets in at an earl,' age a nd r eac h es 100% b y 6 - 8 

mo nth s of age. 

x 



I I N'J'IWIJUC'I' ION 

Children are th e fllturp. o f the ,",arId and yet th ee- are 

one of the most vulnerable groups in the population. One of 

th e public h e alth burde ns ,.;hi c h the d c'-e loping nations of 

the ,",orld are facing is the al'lrmingly poor health status 

of their children. Somc of their health indicators are 

compared below: 

Health status indicat o rs • 

Infant mortality rate (IMRI 

Child mortality rate (C ~IHI 

Under - 5 mortality r ate 

Percentage of low birth weiRht 

Ma te rnal mo rtalit:.- rat e (MMRI 

Deve loped 

Countries 

15 0/00 

0 . 4 0/00 

2 0/00 

4 0/0 

0.1 0/00 

Deve loping 

Co un tr ies 

200 0/ 00 

100 0/00 

> 10 0 0/00 

up to 50 0/0 

30 0/00 

The l e'ldi ng ca ll se'3 o f c hiJrJh ood mo rhirJi ty 'l nd 

mortality ar e diarrh e a, nutri tio n al deficien cy a nd 

infe c tiou s diseases . A 1m os t ~ rn-j 11 ion c hi ldr e n a yea r die 

and another 4 mi llion get p ermanently di sab led from vac ci ne 

pre ve ntabl e dis easps (1 I. Th e \,orlrJ H0.a ' th Organization 

(WHO) expanded program o n immuni z ation fo cuses on six 

dis eases ; me as l es I pert. \ls i s I neofl:'lt1l1 tetF.l nu s , tubercul os is 

and diptheria . 

• De v elopment of indi cato rs f or mo nitoring progress 

towards Health for All by the yea r 2000 

WH O , Gene va 1981 Number ~ 
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Among these infectious diseases t hat are the most 

prevalent and deadl~ to the c hil d, meas l es i s the most 

important, alone clai min g th e lif e of 2 milli on children 

every year , almost 50% of tile annllal mortality form vacci n e 

preventable diseases. lVith the n eve lopm e n t of the measles 

vaccine in th e mid 19 60" the dj c;efl"p stopprd ranklnl< as a 

major public h ealt h problem in th e n eve lop e d wo rld. Th e 

si tuation was quite di fferent in the developing countr i es 

whose c hildren were constant l y overw h e lmed with- a l ot of 

other i llnesses whi c h were considered contraindi c ations to 

mea s les vaccination. The national EPI po li cy f o r Ethiopi a 

me nti ons no contrainrlicatio n t o mpnsles vaccine o n its 

guideline, th oug h it doe s not emp has iz e t h e need to perf orm 

\'igoro\ls vaccination act.i\-jt,\· nm o llg' t.he Jn il ln rJurishcd wh o 

experience a high mo rbidit y ann mortality from natural 

measl es . In the in te rim, measles vacc ination coverage 

fig u r es, eve n fro m till" m 0 s t "e lis e r \- e d pop u I a t ion sin 

developi n g countries, with f ew exceptions n eve r exceeded th e 

30% ma ,"k (1) . 

Among the co mmon co n t raindi cat i o n s" to meas l es 

vacci nation is malnutriti o n which nffli c ts nny where up to 

40% of the under fiv e populati o n. Thi s meant that up to 40 % 

of eligible childr e n tor measles vaccinatio n wOllIn h ave th e 

-vaccine wi thheld because of malnutri tion. The percentag e 

will b e higher if other illn esse~ lik e running n ose , fever 

a nd diarrhea are co nsid ered as co ntra indi catio ns. This 

phe n omenon 15 nh~f'r\'rd Fit ttlP P0T ' iphpt,:,-, whrr~ r t- hp nrt.unl 
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vaccination is undertaken . Most hospitals are reluctant to 

administer vaccines in their wards. This practice goes 

contrary to current knowledge and necessitates a change in 

attitude and practice of health personnel with 

dissemination of knowledge to the periphery. 

Several studies have shown that far from being a 

contraindication to measles vaccination, malnutri tion 

should be considered as a strong indication for measles 

vaccination. WHO has recommended the same. It is ill or 

malnourished infants who are most in ne e d of immunization, 

as they are the ones most likely to die or have serious 

complications if they contract one of the diseases that 

could have been prevented (43). This study is undertaken to 

find out if vaccinating maln o urished children has any 

untoward effects in Addis Ababa and use this information as 

a basis for reviewing and streng t hening its vaccination 

policy. 



4 

III LITERATURE REVIEW 

Measle is an acute exanthematous and enant hemat ous 

viral infection . EL - Yehundi, a Hebrew physician, and 

Rhazes wrote about it in the tenth century, and Sydenham in 

the seventeenth century wrote a full account of the disease 

and differentiated it from other exanthems (1,2) Much 

later measles outbreaks were reported in London and Paris 

by different authors. 

Rubeola is a droplet infection whi c h bel'(i ns with the 

inhalation of air-borne particles into the nasopharynx of a 

susceptible person (3,4). It spreads easily and rapidl y 

requiring a small number of virus particles to establi sh 

infection. This mak es it o ne of the most contagious 

diseases (4). The vi rus resembles the paramyxovirus and is 

a single stranded unsegmented RNA virus which was first 

isolated by Enders and Pe eb les in 1954 (3, 1, 5). It has no 

natural reservoir of' infection/buE man is the only one from 

whom the virus was isolated. Th e disease h owever has been 

induced experimentally in the monk ey (3,4). The wild virus 

in nature has n o structural varieties (5,9). 

Inhaled virus particles penetrate cells of the nasal 

mucosa diverting their me ta b o lism to the produc tion of new 

viruses which spread to adjacent. cel ls (6). Inf ected cells 

stici{ together and coalasce into larg e multinucleated giant 

ce ll s (6). During the prodl'om::ll period around the ten t h 

day, prodromal signs consisting of conjucth'i tis, coryza. 

fever and the familiar koplik spnt app e ar (3,6). 
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Inflammation of the trachea and bronchial mu cosa 

causes cough. By the 12th day enormous quantities of 

viruses are released and it is during this catarrhal 

prodromal stage that the patient is highly infective (4,6). 

Viremia occurs with a marked ris e in fever and misery. The 

host learns of the presence of measles virus in the first 

days of infection and two immune reactions begin. These 

involve both the humoral and cell ular immune system 

reaching their peak of production at about the 14th day 

(6). The process of virus elimination is usually very 

efficient with mos t viruses and giant cells removed within 

forty-eight hours of the o nset of rash (8). 

Free of the virus the ch ild quickly recovers and can 

no longer spread infection, limiting the time of 

infectivity to about 48 hours before and after the onset of 

the r ash (4,6). The normal course of measles is associated 

with a balance between viral aggression and host defences. 

Without a lymphocyte response, whole body infection 

proceeds quickly to death (8). Infection with natural 

measles results in a solid lifelong immunity (4,5,6,). In 

severe forms of the disease, sick children seldom recover 

in less than 10-14 da~'s after the onset of ra sh and are 

prone to secondary bacterial infections and especially 

infections with unusual bacteria such as the gram negat ive 

bac i ili (6). 
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Since there is no tendency towards vari ation of the 

measles virus in the wild state, the host response is 

incriminated as caus in g the clinical variations observed. 

Seve rit y of the dis ease is found in high association with 

malnutrition and significantly increased fatality rate in 

this group (10). 

There is no spe c ific treatment for measles and 

gammaglobulin is of no value once symptoms are evident. 

Howe ve r, it can be prevented by inducing active immunity 

through the use of a vaccine. 

It was after Enders & his co-workers first 

demonstrated reliable techniques for the growth and 

propagation of the measles virus in tissue culture that 

man y scientists manag e d to come up with a safe and 

effective vacci n e agai nst n at ural measles. In 1958 the 

first mea s les vaccine Edmonston B strain wa s tried on 

human s. Further att. e nuat ed SclH.1arz strain vaccine ·derived 

from addit.ional chick cell cu lture passages of t.he original 

Edmonston B strain is cu rr ently recommended and is 

associated with few local or systemic reacti o ns (3,5). 

A shift in the median ag e for measles have been noted 

with the introducti o n of vaccination programmes. Measl e s is 

primarily a disease of c hildh ood and is endemic throughout 

the world except in isolated populations. Prior to 

development of an effective vaccine the disease occurred in 

epidemic cycles every 2 to 3 years. Though i t ma y occur at 



any tim e of th e year it is most common in the late winter 

or early spring corresponding to a low r e lative humidity. 

It is well establish ed that alteration of the immune 

r es ponse results i~ h igher susceptibility and ultimately 

leads to an increased mo rbidit y and mo rtali ty . The relation 

between nu t ritional d e ficien c i es and immun e response is an 

area of wide int e rest f o r r esearc h ers. Malnutrition has 

b ee n r eported to callse g e n e ral mo rphological c hanges in t h e 

orga n s of the immun e system (11). The primary immune 

deficiency in maln o urish ed individuals is a decrease in the 

ability t o produce a ce ll-med iated r espo n se ( 12) • In 

co n t rast to T-c e ll a ctivity t h e B- c ell co mpartme nt of 

malnourished individuals r e ma I n s norina l (13). Thus , the 

pattern of alteration of t h e immun e r es p o nse r es ul ti ng from 

nutritiona l d ef i c i e n c i es prompt us t o eva luate th e efficacy 

of our vacci nes . In general one can' t predict how a 

malnouri s hed c hild responds to vaccines (11). 

It has b ee n s h o,",n that mal n o uri s h ed ch ildr e n develop 

normal l eve ls of n e utrali z ing antibody f o ll ow ing live p o lio 

v irus and me asl es vaccinat i o n but sec r etory Ig A a ntibody 

is diminished (11). Several authors have found that 

malnourish e d children fail to develop HI antibody following 

measles v a ccinat i on . Howeve r, according to other 

investigato r s, t h e d eve l opment of prote c tive l evels of 

antibody folloldng immunizati.on o f c hild ren with l ive 

meas l es vaccine was n ot im paired by ma lnutritio n. 

Similarly, r eports have s h ot.: n t hat the flntibody r espo n se 
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may be delayed, but by 42 days after immunization with live 

measles vaccine, 90 percent of malnourished children 

exhibit protective le ve ls of antibod y . Although the 

immunologic capabilities of malnourished children are 

impaired, the administration of measles vaccine is 

effective in these individuals (11). 

Different authors have speculated that adverse 

reactions might occur more often in malnourished children . 

This is assumed to be due to the depressed cell-mediated 

immune responsiveness of malnourish ed children (37). It has 

been also speculated that the administration of measles or 

other live viral vaccines to malnourished children might 

result in latent or slow viral infect ions such as subacute 

sclerosing panencephalitis (SSPE). The establishment of a 

cause and effect relationship in the evaluation of vaccine 

adverse effects is a complicat ed o ne. 

There are epidemiological cr ,teria set in an attempt 

to disting-uish causal from non-causal association and 

temporality, which is a necessity that the cause precede 

the effect in time, is the onl~ crite rion considered a sine 

qua non of an asso c iation (36) Halsey and Stetler 37 claim 

that reported rates of adverse r eac tions to vaccine have 

varied markedly and also li st the following factors 

associated with rates of adverse r e a ctions to vacci nes . 



1. VACCINES 

1.1. Type of strain 

1.2. Number of organism or titer of antigen 

1.3. Media used to grow organism 

1.4. Inactivation or attenuati o n process 

1.5. Adjuvants 

1.6. Stabilizers or preservatives 

2. VACCINEES 

2.1 Age 

2.2 Sex 

2.3. Previous dose of vaccine 

2.4. Prior illness with the offending agent 

2.5. Passively acquired antibody 

2 . 6. Coincidential illness 

2.7. Immune deficiency 

3. ADMINISTRATION 

3.1. Jet gun ve rsu s ne ed l e and syringe 

3.2. InJ ect ion site 

3.3. Tis sue injected ( SC, ID, Ht) 

9 

In general, live vaccine is believed to hav e an onset 

of adverse effects 7-14 days after vacci natio n .. hile that 

of the killed (inactivated) va cc in e and toxoid tend to 

occur in 24- 72 hrs (41). The rar e but ser10US ad ve rs e 

reactions follo .. ing measle s immunizati o n are ~ncephalitis, 

encephalopathy, pneumo nia, subacute sclerosing panence-

phalitis, convu lsion and death (42). 



10 

There was speculation that the administration of 

measles or other live viral vaccines to malnourished 

children might result in latent or slow viral infections, 

subacute sclerosing panencephali tis. However, there is no 

evidence to support this hypothesis (11). Fever of 39. 40c 

and fl eeting rash are reported in 5-15 percent of 

recipients of measl es vaccine (24). 
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lV lNTHODUCTlON 'I'D '1'111<: STUDY 

The state of m""s l ",, in Arldi" Abaha or i n Ethiopia at 

large is n ot c l ell r as th e r e is n o disease s UJ'v e i llanc e 

done. The rO'Jtine h ea l t h information is also inad eq uat e . In 

one paper it was men t ion ed th a t the in c ide n ce of measles is 

estimated at 400 / 1000 (14,1 5) (Uni t" n o t s p ec ifi ed in 

original article). 

In a r e t.ro 8 p ect. i ve Il n n I YR -j s r e pnrt. of ndmi Rs i on~ to 

t he Ethio-Swedish p e diat.ri c ho s pit.al 

16 
Arhnmar and f1abt,p' anrl a df> c adp In t."r' 

( ESPC) in 1963 by 

in I 9 7 '1' 'I' f f' 17 , , , oy a . es " e 

measles was not in t.he list. of t h e l ea ding prin c ipal 

diagnoses made. 

Taffesse 17 has lumpe d meas l es with other infectious 

disp.nses and they r o nstil-, Ilt.p. "hout 20.2% o f t h e total 

morbidit.y. InfectiouR rlis easPR nr " pl ace d third o n the li st 

contributing to 9.8% of case" o f ti,e l o ta! admis s i o ns. 
18 

On the contrary rr e ij a nrl hi s associates did a 

retrospectiv p. st.lldy o f IIH' a s I OA .<' nA" A ,~ "P. 1l al ESpe j n t h e 

year 1983 and found out that ".3% of th e admissio n s were 

measles or its Ilssocint. e d co n lJitions and co n stit.ute 6.7% of 

the total deaths . f Ollnrl a 9.3% Case fat a li ty 

rate, and 80% of th e rl e aths were l e ss lhan 80% of t. h e 

standard weight. o n t. h e r oad to h ell lth c hart (f1 arvard) Th ey 

noti ced a p ea ll incid e n ce OCC'HTtn/( w i th an interval of 1 

1/2-2 y ea rs and no particular Aea"onality. He finally 

conclud e d that (on e ) out of . pve r~- 2 0 pati e llt s seen is a 

meaA!."S c a se h o l.h in II,,' ,," rri A ... nd in the o ut pat i ent. , 

depnrt.m e nt.. 
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Considering the seriousness of the disease and taking 

into account that effective vaccines are available, a 

nation wide EPI was launched in January 1980 thereby 

declaring war against the maj or six vaccine preventable 

diseases. The objective of the program is to make 

vaccination services available to all children belo~ 24 

months of age and pregnant woman (14) A lot has been done 

in bringing success to the program in such a short time and 

yet a tremendous amount of wor l, is remaining to be done if 

we are to meet the target of 100% coverage by 19 90. One 

area of interest for the program is research development. 

Among the research priori ties mentioned are the stud~- of 

inc iden ce and prevalence o f target diseases, on community 

participation and cold c hain equipment (14,1 5) In light of 

all this and the r e asons mentiorled in the introduc ti o n t he 

author h as taken the libert~- to choose the title 

malnutrition and measles vaccindtion in those eligible for 

the national EPI . As mentioned before there ar e health 

workers at the periphery who still co nsider malnutrition to 

be an absolute contraindication to me asles vaccine. 

The study is undertaken with the foll ow ing objective: 

1 . To determi ne find ano l~-ze the pattern of anti body 

development to meas les vaccination in c hildren who are 

malnourish ed as compared to th ose wellnourished. 
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Secondary ar eas als o exp lor ~d as part of t h is st ud y were: 

1. The r ate of occurrence o f adverse react ion to 

measles vacci n e in t h e malnourished versus well rl ouris h ed 

2. Th e presence o f a booste r effect in tllose who are 

already seroposltive wh e rl t h e meas l es vaccine is 

administered 

3. The va lidi ty of c hil d's history of meas l e s obtained 

from the moth er/guA r dian as compar ed to t h e laboratory 

results. 

4. Th e wanin g of mater n a l antibody 
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HYPOTHESES 

In this analytical study the fo ll ow ing hypotlleses are 

to be tested: 

H1 The antibody titer rise in children vaccinated for 

measles is directly related to their nutritional 

status. 

H2 Frequency of vncc in e side ef fect-" is i nv ersel'y 

related to the nutritional status of vnccinees. 

H~ The booster effect i s directly related to 

nutritional status. 
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V MA'I'I-:I11 AI. ANIl ~1I': 'I'II()IJH 

STUDY POPULATlON 

A co h ort o f c hi.l dren "Tl d"r t h " a~e of two years were 

included in this st ud~'. Th is gross age grouping h a d two 

marl<edly distinct c at e g o ri es of' r. hi.ld r" n rp l c,·n nt. 1'. 0 t.he 

stu dy. On e c las s was co mp os"d o f t.h os" h etwee n 9-23 mo nths 

o ld who we r eel i ~ i h t e f or i III mUll i 7. n t j o n f f) r m e a s I p s 

(nation a l EPI pr og raml. Th e seco n d c atego ry of c hildren 

comprised t ho se b e l o\~ 9 mn nt.hs who a r e n ot e li g ibl e for 

mea s les vacc inati o n. Al l thr s tlld .\' p o pulntion were urban 

c hildr e n sequentia ll y nnnlY 7. rrl I-1 I1 "n c om in g 1', 0 t h e st. ud y 

sites (h ea lt.h unit s ) either roy, immuni zat. i o n, as it i s t. h e 

c ase for the fi rst gl"ou p or a n o t.\, pr type of h "a lt.h se r v ice 

for t h ose wh o were under- 9 mo nt.h " o f agp , A I.l c hi.ldr e n wh o 

could n o t pr'es e nt a v nc c inati o n coa r d o n wh irh was indicat e d 

prev iou s me asl es vnr"i n a t.i o n w" r r in c 1.udc>d i n t. h e st u d~· . 

Tho se w h 0 n ee d t 0 I", n I{ (' alii \ I I , ; d () S Po \ ' nee i n l1 t i o n \.J e r. e 

excl ud e d.- Th is ef f ec t i ve l~' e"r l 'l(led c h i I dren wit. h lost 

c ardR, rlR nny r~ hild o f th f' n~ .. (> Ii~ihl('> for mr. n s l rR \'nr.ci n p. 

wi th nn f!nrd, \<lns Asstlrnmpd t. n r pf} \l i r r IlPT n 8 w e l J as 

measle s vacc in e . Fi vp. ~lf"'F\ l th \Illit ,s nre II sp.d as s t.n.ti e l.Jhil e 

a n other t hi rt ee n h eaJ th lin; t.s nr r in r' l ud"d b y an out. r eac h 

team mu c h l at.f! r in till'! study, \;" Here ab l e t.o analyze a 

tot.u] o f 100 r hild rf! n wh o ar r O-R months o l d and 34 1 

c hi ldr e n t h at. Ar p 9 - 2~ 11I0 1ll.h s 10 f' p r- nd i x 1 I I I ' 
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SMIPLE SlZE Ci\I.CULi\'I' LON 

This Has done o n I y f o r t h e differen ce in 

seroconversion betHeen mal n our i " h "d a nd Hel ln our i s h ed ie. 

difference in proportion in unp a ired sampl es . 

Not d o n e for side e ffecls , bo oste r e ffect or Haning 

of mat er nal antibody whi c h \~ e r e seco n dary areas of 

interest. 

Null h ypot h esis - b o lh wid! s"roco n vert at 95% 

ie Ii T = Ii c = . 95 
(IT T = ~Ialn o uri s h ed ; Dc = He llnou["ished 

IT = ITc 
Alternate h ypot h esis - maln ourished c h i ldren r.o n vc rt 

at 75% 
,1'\ 

0( • 
/ 

~ 2010 
{::> = a.os 

-rt = CZo{ / Z 11 (I II) Zr".I1iT(I - II,) + 1Ic.. (1- i Ie.) l 
6 . 

NB. n is for each group . 

(I - • '1,\) +1·96/ (.1S) (, -.tfJ+(.qs)(I-"'S)] 
.J!. 

-1L 61 
Because of possible diffi c ulti es ill illterpreting tes t 

results, it was decided t. o try to oblu in npp,"oxilllutely 100 

in eac h group. 
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MEASUREMENTS 

Weight was token u s in~ n r nl ibrat e d saiter spring-

balance scale after removi.ng excess ive garm e nts. The weight 

for age standard was u sed f o r nu trit i o nal c lassification. 

Those who are abov e or e'lIHd to th e 80% of tlte lIarvard 

standard were tall e n as we ll n o uri s it ed , 6U-79% moderately 

undernouri s h ed and l ess than 60% as s eve rely undernourish ed 

( 19 ) . 

Considering t h e age of our st ud y population, technical 

feasibi lity, and social ",",ce ptan ee , we r e sorted to the 

finger prick fi It er paper disc me thod for ou r 

20 
seroepidemiological st ud y as d esc ribed by Brody et al and 

21 
Chin et al Blood was o btained by the va c ri n ators after 

cleaning the pulp of th e finger Idth 7U% al c ohol, lancill g 

and removing the first dr o p of blood with a dry cotton woo l 

and soaking tI,e filt e r pape r dis c. 'I'h e dis c (wllatman filter 

paper disc grade 3mm, s iz e 1 .2 c ms mo de in Eng land) was 

soaked properly unti.l snt.urated by mAking sure tl,at no 

white spot remain e d (21 I . Di s ll os nble ste ril e Inll ce t was 

used for pricking and di s posabl e glove wa s worn by the 

va c cinat.or wh e n p e r' f or min g th e procedure . Th e dis c s so 

obtained are th e n plac ed in individual v ials ( 5- 1U OIL 

v i a ls) whi c h are ear li e r l ahel l ed with th e c hild 's 

d es ign nted codp nllmh " r ro f"r psponding to that. of th" 

qu p.8 ti o nn nirp. fill (~ d, pl'I R IlIr I e> tt:rr' " /\ " o r "H" inrlirnt . tng 

pr cv8cc jnati n n or p n s t " fl r-r i nnt- i o n bl oo d S fllJlpl r. 
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respp.ctively. Th esp. " p. r e t h e n i<r>pt, i ll fl fre p. zer at _20 0 c 

until the dny th e di Re'R nrr r illt rd "lid tes t. e d • in pflirs. 

The whatman filter pap e r dis" IIsp.d here i.s assu me d to 

abs o rb 0.1 ml of sp.rum. In e nc h o f t ho se individual v ials 

containing a single di sc 8 o s i< ed with sample blood is 

di spe n se d 1.0 ml of di lu t. i o n buff er A(J* a nd e lut ed 

overnigh t withou t Ag ita t i o n 
o 

inn f T' i d g eat + ~ c . TI,., f i u i d 

obtained as such was ta i<e n as a I: II di lution to the serum. 

AP* = Alkalin e phoRphatase 

ENZYME LINKED IMMUNOSOI!UENT ASSAY (ELISA) 

, Differ e nt r ese ar chers h ave emp lo yed different 

immunoassay procedures for quantitatio~ of a ntibody . 

Th e immunoasfla y trrhni quP. e mpl. oyed in t h i s study is 

the ELISA (App e ndi x l). Th e c h o ice is mad e hecause t he 

ELI SA iss a i d to be m \I c h mO T' e sc II sit i vet h [l nth e II L 

(Heamaglutination inhibi t.ion) whi c h is t h e mo st frequent.ly 

employed and reported technique ( 22 , 23 ). 

Without an y further p roced'J r e vi r 'J s - s p e c ifi c Jg G 

ant.ibod y d etection was attempt e d on t hi s I: II predi lu ted 

serum. Th e test plate e mpl oyed r. o n sist. e d of Ii st rips ill a 

special holder. Each strip had 2x R reaction we l.l s . One row 

in eac h ca s e "as coatp.d wi t' h nnti!'!" ll "lid thr other wi th 

con t r 0 1 ant i g en. Ant i g r n 1111 d " () n t. r n I a nt i g" n, n eg a t i ve , 

W erp. nhtn in rd frolll l,ul!l n ll r' ,, 11 ( ' 111 IIT' p q i Ilf pr' t (·ct and !l ot 

infcf?t.p.o rp'~pp(!t.i v p. ' ~· \,-;ith mrf\ s l p~ \ "il' US nllrl inn~ t.i v f\t. p. rl 
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before coati ng. Thes e " ere "u " bott o me d disposable 

pol yste ren e plates mn nufA rtl)red b~ Be hrin g wer k e AU, 

Marbury, Federal R~pub li c o f Ge rmAn y . 

'rh e pro toc o l f or tI, e Ig G t est "as desiglled i n a 1:44 

diluti o n as p er t h e co mpan y ' s rec o mm e nda tio n for 

quantitati ve/ quali tative assay. In o rd e r to o btain thi s 

dilution, a 0.1 5 ml (1 5 U uLl o f d iluti o n buff e r AP was 

di spe n sed in to eac h r eactio n we ll Th " n 0 . 05 101 (5U UI) 

al iquot es o f the se ra pr r,di. lllt e d I : II we, re dispensed with a 

micropipette into the r eactio n we ll coa t ed wit h antigen and 

control antigen r es pec t i ve Iy. Th ese w"r e " cc omplished in 

pairs. Me as les control serum, positive , hum an , WllS ad d ed in 

each plate , at the test dilution to determin e t h e va lidity. 

Th e t e st was valid when t h e posi.tive cont r o l ex hibited a 

positiv e reaction in t h e test dilution. This done, t h e 

plate was incubat e d fOI' I t + ',l7 oc ' ' t l o ur fl. _IT) fl m O l S , ur e 

chamber. At the end o f t h e pr esc Fibed p e riod the plate was 

removed a~d t h e se rum diluti o n s lJ c k ed o ff. Washing is don e 

by pipettill~ at leFist 0.2 ml ( 2 00 ul) o f diiut"d was hin~ 

solution into each we ll and s u c k e d off after ab o ut I to 2 

minutes while repeating t h e process twice. 

The second step e n tai l e d th e additio n of U.U5 ml ( 5U u1 ) 

diluted (1:60) e n zy me co n,jugate so lu tio n to eac h we ll a nd 

° incubat ed fo r 1 h o ur Ilt + 37 c in B mo i sture c h a mb e r. At 

t h e e nd o f t h e pl, ,,,,rr i hprJ per i o d t, il '" p!rtl", ,, Wf1S r plOov"cI Il n d 

th e s"r um diluti.on s u c l<"d orr , ',,, ,, hin g i s d o n e b y pil'Pt.t ill g 
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at least 0.2 ml ( 200 ul I of di l ut.ed "Bshing so lu tio n into 

each well and s u c k ed o ff nfter obo u t 1 to 2 minu tes wllile 

repeating the process twi ce . 

On the t h ird ste p O. l ml ( 100 ul I of s ubs trate 

solution was di spe n sed to t h e reaction we ll s which we r e 

then k ept in a moisture c hnmber f o r 30 mi nu tes at 

Finall y , when t h e prescribe d time 

reaction was st opped add ing 0.05 

so luti o n (2 NaOll1 t.o eac h we ll 

"-lOS over , t h e 

ml ( 50 ul I of 

The i n te n sity 

+ 37 c . 

c n 7.y me 

stopping 

of the 

yellowish - green co l our produced by the e n7. YIll p. substrat e 

reaction was meas ur ed in t h c \.est plate witb a h el p of a 

nm and the multi s kan phot o me te r at a wave l e ng t h of 405 

reading e xpr esse d as a n o p tica l density (OU). A positive 

r eact i o n is revealed by a d i rf e r e nce in absorbance of the 

antigen and co ntr o l n n tigt' n we l l s. A v ltlu e I (' ss t h a t! or 

e qual to 0. 2 OD was assessed as positive. Out of t h " 34l 

pairs of bl ood s pecime n s co ll ectc d 34 gnve an un s peci fi c 

r eactio n in tIle contro l we l1 red u ci n g t i, e e ffective 

labora to ry s pe c imen analyzed to 307 pairs. Thi s 

inte rf e r e n ce could b e attributed to co n tamination. 

DATA COLLECTION 

Nur ses working in t h ose h ea l th instit.ut e s c ho se n as a 

study area and parti c ularly i n volved in t h e EPl are 

r ec rui ted , or i ent.ed a nd sllpprvispd to p e rform t h e 

vac c inntion, rlrnl,.,)'in ~ h l nnd ~ n JlJp l "'" nn d f i ltlng t. h e 

questio nn a ir e ( Appendix fl'. I>ispnsah l p IlInt f' I' lal s are us e d 
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for all procedures. For t he El'l ,>i ip;ibl es ap;e group, the 

first blood sampl e (prevacci nation) was taken prior to 

vaccination wh ic h then is subsequently administered on the 

same day. The vaccine is a further attenuated schwarz 

strain vaccine (MORBLIVAX b y Sclavd S.P.A. Italia). After 

appropriate dilution a 0.5 ml dose was given subcutaneously 

on the left upper arm to all of the eligible c hildren. The 

first part of the questionnaire was administered 

simultaneously at this encounter. Th e second part of the 

questionnaire was completed four we e ks later on the second 

visit when also a second blood sample (postvaccination) was 

taken. In the second group of children who are below 9 

months a blood sample wa s tak e n only once and their ages 

was determined. 
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VI LIMITATION OF THE STUUY 

When reviewing the monthly EPI attendanc e record for 

each clinic, prior to l a unching the study, five health 

center/clinics were considered sufficient to obtain the 

r equire d sample. In reality the situation was far from what 

was expected and demanded a c hange in strategy. Therefore 

13 other clinics who run nutritional rehabilitation clinics 

( NRC) were selected and included to be covered by a mobile 

team. Health per sonn el working in those selected clinics 

perform the screening of children that are eligible for the 

study and give them appointments on the day when the mobile 

team is to v isit. The t otal number of children obtained for 

prevaccination sample collection and measles immunization 

were 366. Among this 25 d ropped ou t between the first blood 

sampl e co llect ion and the seco nd thereby decreasing th e 

effective study population to 341. Th e reasons for dropout 

were: 

1.- Wrong addresses fill e d on the questionnaire so 

the child's whereabouts could not be traced . 

2. Change of r esidence without leav ing a forwarding 

address. 

3. Temporary absence at the time of v isit by the 

mobile team ( vacation, visit .... etc.) 

4. Death in o n e case . 
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Tracing of defaulters was a formidable task. Th e team 

who did the tracing took the postvaccination blood sample 
• 

at the spot whenever the c hild was available. Ordering and 

receiving the laboratory reagents from abroad was difficult 

and took longer time than was anticipated and this in a way 

compromised the deadline for the completion of the study. 
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VII RESULTS 

The summary of the results obtained from the study are 

presented in the following manner. 

Tables I to III deal with the seroconversion of 

vaccinees. There were a total of 207 children who were 

found to have a negative (photomeric reading less than 0.2 

optical density Ig G ELISA titer when their 

prevaccination immunological status was analyzed. Out of 

these 207 children who were seronegative, 198 (95.7%, had 

seroconverted when the ir pos tvacc ina t i on blood sample was 

tested 28 days after the administration of measles vaccine. 

9 (4.3%) didn't show any appreciable rise in their antibody 

titer that could be considered protective. 

Tables IV and V present those results obtained for 

the 100 children who were found with positive 

prevaccination titer (photometric reading greater or equal 

to 0.2 optical density'. The rise in antibody ti ter four 

weeks after vaccination was analyzed by sex and nutritional 

status. 

Tables VI and VII deal with the history of measles as 

stated by the mother/guardian The validity of the history 

is tested in reference to the prevaccination immunoassay 

result obtained rom those same children. Also the reporting 

of natural measles is ana1~zed by the different age 

categories created for tl,is study. 
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Tables VIII, IX and X s h o w the inc ide n c e ot' reporting 

of possible adverse eff ec ts, as noted by the 

mother/guardian who brought th e c hild to the c linic, four 

weeks after getting the me asl e s \" a cc ine. The distribution 

by age and nutritional stutu s i s presented. 

Table XI shows th e immun oassay resul ts of the second 

study group of 100 children thut are less than nine months 

of age. Five of the spec imens anal yzed show an unspecific 

reaction reducing th e effect i v e sample to 95. 
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'I'ABLE 1 
A 

SEROCONVE llS I ON BY NUTll l T I ONAL STATUS 

NUTRITIONAL POSTVACC I NAT I ON 

STATUS TITER TOTAL 

< 0.2 >, 0.2 

5 102 lU7 

> ... 80 (4.7% ) (95. 3% ) ( 100%) 

< 80 4 9 6 100 

( 4 . %) (96.0%) ( lUU%) 

TOTA L 9 198 2U7 

(4.3% ) ( 95.7 %) ( 100% ) 
-- - - - - -- --- - -- - - ---- - - ------ - --- --- - -- - - -- - - - -- - - ------ - ---- - - --- -- -- - ----- - - - ------ -- - - --- --- ------

Table I A ~hows the s e roc onversiorl o f th ose 207 c hildren who 

had a negative prevac c inat.ion 1 ~ () t.iter. There is no 

clinically significant diff ~ r e n ce in seroconversion rates 

between the well nourished and mRln o l.rished. Further br e akdown 

of the malnourishe d grnl.p gives similar r es ults (see Table I ) 



ThULE 1 B 

SEROCONVERSJ ON BY NU 'rRI ','I ONAL STATUS 

NUTRITIONAL 

STATUS 

~ 80 

60 - 79 

< 60 

TOTAL 

POSTVACC INATI ON 

1'1'l'EI1 

< U.2 'l U.2 

5 102 

(4 . 7% ) (95.3%) 

<I 75 

( 5 • 1 %) (94.9%) 

0 21 

- ) ( 100%) 

9 198 

(4.3% ) (95,7%) 

TOTAL 

107 

( 1 OU%) 

79 

( 1 UU%) 

21 

( 100%) 

207 

(IUO%) 

==================================================== 

Table IBshows th e seroconv e rsi o n o f th o se 207 c hildren who 

had a negative prevacc ination lp; U titer. Looking at this 

table it can be c l e arly o bs e rved that there is no 

clinically significant differenc e in s e ro c onversion rates 

betwe e n the well nouri s h e d and mod e rat e ly und e rnourish e d 

group as well as sev e rel y und e rnourished children who 

rec eiv e d the vac cin e . 
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TABLE II 

SEROCONVEHS [ON BY AUE CATEGORY 

POSTVACCINATION 

AGE TITEH 

CATEGORY < 0.2 ~ 0.2 TOTAL 
(mos) 

9 -11 5 124 129 

13.9% (96.1%) (100.%) 

12 - 23 4 74 78 

15. 1 %) 194.9%) 1100%) 

TOTAL 9 198 207 

14 .3% ) 195.7%) (100%) 

Table II shows the seroconversion by age category. There 

is no clinically significant difference in the rate of 

seroconversion between those that are below 12 months of 

age but above nine months Drld those between 12 - 23 months, 



TABLE III 

SEX 

FEMALE 

MALE 

SEJWCONVERSION BY SEX 

POSTVACCINATION 

TITER 

< 0.2 

3 

(3.6%) 

6 

(4.9% ) 

>, 0.2 

81 

(96.4%) 

117 

(95.1% ) 

TOTAL 9 198 

( 4 . 3% I (95.7%) 

29 

TOTAL 

84 

(100% ) 

123 

(100%) 

207 

( 100%) 

Table III shows seroconversion by sex. There is no 

difference in seroconversion titer of the two s e xes. 
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TABLE IV RISE IN TITE I( OF SE IWPOSITIVE 

e llJ LIJREN AFTER VACCINAT JON 

BY Nu 'rRI'rrONAL STATUS 

NUTRITIONAL HISE IN TITER 

(fold,,1 

STATUS < J 1- 3 TOTAL 

~ 80 17 23 5 45 

< 80 14 37 4 55 

TOTAL 3 1 60 9 100 
=========================================== 

Table IV shows the change in arltibody titer resulting from 

vaccinating seropsitive chi ldr e n. Out of a total of 100 

children 30 (30%) experie n ced a decl ine in their Ig G 

titers four weeks after vacc ination for measles, 61 (96.1%) 

showed a 1-3 fold rise of thrir prevacc ination titer while 

only 9 (9%) experience d a hoo"ter effect. There is no 

statistically signi fi c ant. di fferp.nce existin~ between the 

different response categories analyzed P > 2 0.5, X ). The 

results are negati vely associated with the prevaccination 

titer. 

Mean titer 

of those who 

experienced a > decline in their 

titer 

Mean tit e r 

of those who 

p.xp~r;rncr.d a 

)-3 fold rise 

in th,...il' l.it. 0. r 

Mean titer 

"'" of those who 

/ ex peri e n ced 

a ~ 4 f o ld rise 

in t h r. ir t.it,pr 
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The overa ll mAn n t it Ar waR 0.9290 and for those who 

experienced a d ecli n e the mea n titer was 1.3 589 for those 

who showed a 1- 3 f old rise it was 0.8442 and for those who 

had a booster effect t il eir mean was 0.2218. 

The expected va lue in o n e of the ce lls is l ess than 5 

(4), which tends t o make the c hi s quare value inflated, and 

lead us to ma k e typA I erro r. lI owAve r, i n sp i te 0 f th is, the 

X calculation reveals no statistically significant 

difference. Moreove r , compu tatio n e mploying the Yate's 

correction gave a s imi la r val u e. In general, the rule of 

" 5" is co nsidered a co n servat iv p o n e , and many would agree 

that the 
2 

X te s t i s robust. Pe rhaps mo r e important, 

examination of t h e raw figures show no c linically 

significant difference. 

" 
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TABLE V 

RISE IN TITER OF SEROPOS ITIVE 

CHILDREN AFTER VACCINATION 

RY SEX 

SEX RISE IN TITER 

< I 1-3 TOTAl 

fold fold fold 

FENALE I 3 28 7 48 

NALE 17 33 2 52 

TOTAL 30 61 9 100 
=========================================== 

Table V shows that there is n o statistically significant 

difference by sex in the response of children who were 

2 
seropositive at the time of vaccination ' ( P > 0.05, x ). 

Refer to the chi square statement mad e for table IV. 
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TABLE VI 

VAl.lIJITV TE ST OF II1 S TOHV 

OF MEA S LES AGAINST 

PREVACClNATION AN'rlBOOY TITER 

PREV ACC INATION 

HISTORY TITEH 

OF MEASLES >,.0.2 <0 . 2 TOTAL 

Yes 31 9 40 

No 69 198 267 

TOTAL 100 207 307 
======================================================= 

Table VI presents th e pr evacc ination ELISA Ig G titer 

of the total 307 c hildre n as a ref e r e n ce to the maternal 

history of measles. 

The validity teed, showR thflt only :JI% of the 

seropositive children were sflid to ha ve a history of 

natural measles infect ion whil e the true n eg ative rate 

(specificity) is 95.6%. 

The positive pr e dicti ve va lu e that indicates the 

proportion of children ,~ith posit iv e histor y who are also 

seropositive is 77.5%. Th e n egat i ve predictability that is 

the proportion of c hildr e n "i,t.h n egat. i ve hist.ory who are 

seronegat i ve is 74.1%. 



TABLE VII 

IIl STOfn OF ~IEASLES BY 

AGE CATEG ORY 

1I1STOHY OF 

AGE ~IEASLES 

CATEGORY YES NO TOTAL 

(mos) 

9 - 11 I I 186 197 

12 - 23 29 1 15 144 

TOTAL 40 301 341 
====================================================== 

Table VII shows that the mnt er nal reporting of 

measles for the children aged 12 to 23 months is 

significantly higher than in c hildren betwee n the age of 

9 - 11 months (p<0.05 ,x~ . 
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TABLE VIII SIDE EFFECTS BY NlJTR lTI 0NAL 

STATUS 

NUTRI'I'lONAL S lU E EFFECTS 

STATUS YES NO TOTAL 

>, 80 26 14 3 16 9 

< 80 22 150 172 

TOTAL 48 293 34 I 
=================== ====== ================== 

Table VIII shows possible adve r se effects n oted and 

reported by the mother /guardian in t h e four weeks time 

after the administration of t h e meas l es vacc ine. The 

fr equency of observat i o n o f the co mplaints do not show 

significant statisti c al variation b e tween well nourish e d 

2 . 
and malnourished c hildren (p >0 . 05, x ). A poss Ibl e adverse 

effect was defined as any positive r espons e by t h e parent 

/guardian to the questi on , "w e re'ther" any h efl l th problems 

wi t h your child not ed after vflr. ci nation?" 

In this study the med ian o nset o f adverse effects is 

found to be the 3rd day whi le t h e problems lasted for a 

me<;i ian durations of 5 . 2 days. The most frequently 

encountered complain t in 77% of the aff li cted c h i ldr e n was 

fever, with diarrhea, vomit in g a nd ra s l, co ntrihllting 41 .6% , 

25% and 10.4% of the comp l nints respect i ve l y . There was no 

clinically signif i ca nt r ill s t-P I' ;II " o f IIny of' the probl e ms in 

the d if ferent nu t.ritio n n l gr()IIps studied. 
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TABLE IX 

SIDE EFFECT~ BY AUE CA'I'EUUHY 

AGE SlUE EFFECTS 

CATEGORY YES NO TOTAL 

(mos) 

9 - 11 28 169 197 

12 - 23 20 124 144 

TOTAL 48 293 34 I 
============================================ 

Table IX shows that there is no significant 

statistical difference exigtin~ in the r epo rt ed case s of 

adverse eff ec ts between those c hildren who are 9-11 months 
2 

and those between 12-23 mont hs (p>.0 .05 , xl. 
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TABLE X 

SIDE EFFE CTS BY SEX 

SIDE EFFECTS 

SEX YES NO TOTAL 

FEMALE 19 130 149 

MALE 29 163 192 

TOTAL 48 293 34 1 
============================================= 

Table X presents the distribution of reported cases of 

adverse reaction by sex. No significant statistical 

difference exists ()0.05.xi. 
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TABLE XI 

PAS S IVELY ACQU IHElJ 

~IATEHNAL ANTIBOI)Y BY 

AGE CATEGOHY 

AGE TlTER 

CATEGORY < 0.2 • 0.2 TOTAL 

(MOS) 

0-2 8 28 36 

3-6 23 19 42 

6-8 17 o 17 

TOTAL 48 47 95 
==================================================== 

Table XI shows the passive l y acquir e d mate rnal 

antibodies b y age group. Th ere iA a highl y statisticallY 

significant difference exist ing h e tw le", n t h e di ff e r e nt ag e 

2 groups observed (p < O. 05 ,x ). 

Out of the total of 95 c hild re n WIIO a r e und e r 9 months 

of age 47 (49.5%) had detectable mat ernal antibodies while 

48 (50.5%) had no d etec tabl e Ig G in their sera by the 

ELISA technique. 100% o f those c hildr e n 6 - 8 months tested 

do not have detectable pro t.ect i ve l eve ls o f antibody th at 

is a c quir e d fr o m t.lleir mot. h le rs. AIAo 28.5% of thoRe in t. he 

age group 0-2 mon t h s seem to have r eceived no Ig G antibody 

from t.heir mot hers. Thi R gll in s · momentum a nd reaches 54.8% 

in the age group 3-5 mo nth R . Th e dec 1 i TI e appenrR to set in 

at a n ea rly age r p~c hjn g 100 % I,y 6-8 mont h s o f ~~., . 
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VIIl ) 1 S (; U S S [ 0 N 

In this paper is presented a brief account of measles, 

its vaccination and malnutrition with a description of the 

study objectives, met hod oloRY employed and results 

obtained, Antibody response to further attenuated live 

measles vaccine was studied in 341 Addis Ababa children 9-

23 months of age. Also another group of 100 c hildren who 

are less than nine months old were studied for passively 

acquired maternal antibodi es. A va riety of antibodies are 

believed to be produced when induced by the me aBles virus 

and the most frequ e n t ly measu r ed include neutralizi ng (Nt), 

hemagglutination inhibiti o n (111) , and complement fixation 

(CF) antibodies (24). The mORt co mmonly e ncountered 

laboratory technique in the literature for meas l e s antibody 

detection is the HI, but h e r e ELTSA is . u sed which is a much 

more sensitive laborator y te c hniqu e . 

Out of the 34l pai rs of blood specimens analyzed 34 

(10%) had an enhanced co lour reaction in their control 

wells indicating that the r eaction didn't co me from 

specific antibodies but an inte rference which presumably 

might have come from co ntaminat io n. The effective 

laboratory samples finally inter preted are 307 pairs. 

The optical density obtai n ed o n ph otometric reading is 

interpreted as per the co mpan y's recommendation (see Annex 

I). A positive rea c tion is revealed by a differ e n ce in 

absorbance between the a ntig en coate d we ll and the control 



41 

well. A result ~ U.l: optlr.u l dellsity i, s assessed to be 

positive and also considered the lowest protec tive level of 

antibody titer. 

There were 207 (67.4%1 c l.ildr en who were found to have 

a prevaccination ELISA Ig G t.iter that is less than 0.2 ' 

optical density and assessed as a ne~ative readin~. The 

remaining 100 (32. 6%1 

prevaccination l~ G titer, 

chi ldr en had 

that is a reading 

a positive 

~ 0.2 optical 

density. The discrepancy noted between the negat.ive 

antibody results obtained for thoBe 6 to 9 mo n t hs c hildren 

and the 100 children above 9 months who turned up 

seropsitive can b e explai n ed by a seroconversion resulting 

from natural meas l es illf ec tj 0 11 or by t h e inadvertent 

inclusion of chi Idren who h ad b pe n va ce j " " 1 .' <1 n"d 1 o" L 

thei r cards in the study group. However , the i nadv e r tent 

inclusion is quite unlikely, as any c hild older than 9 

months who had no card. was pres\lmed to have not received 

any vaccinations. He was the~efore Riven multi-dose 

vaccines (usually OPT and me aB les 1 and was thus excl uded 

from this study. The r. hiJdre o are re c rui ted for the study 

when coming to the stud,' s it. eB (h ea lth units) for 

immunization or from thoBe uttendinR the nutrition 

r e habilitati on clinic wh e n they are eligible for EP1. 
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A schwarz strllin measles vllccine was administered to 

all 341 children. Of the total 207 children with a negative 

prevaccination 19 G titer 198 (95.7%) had seroconverted 4 

weeks (28 days) after vaccination. 

The result is attained under controlled field 

conditions with a well established cold chain system, 

trained and supervised vaccinators and a potent vaccine. 

This markedly high seroconversion rate achieved is 

consistent with another study which found a 92-100% 

seroconversion rate when immunizlltion is started after 

seven and a half months of age in Ke nyan children (25). 

Different authors have shown variability in 

seroconversion rates at all agf'S (26). In this study there 

was no clinically significant difference in the 

seroconversion rate observed b e tween vacc inees that are 9-

11 months and those above 12 months. Among those 9-11 

months, 96.1% had seroconvert e d-on the 4th week after 

vaccination, a finding that is compatible with other 

studies done in Keny", Nigeri f1, Cote d' Ivoire, Brazil and 

Costa Rice (26,27). The 12-23 months age group had a 94.9% 

seroconversion rate and resul ts similar to this were 

t d b M d & R 28 d ' . d t repor e y an arll emme an 1n a re V1eW an commen ary 

. 29 made by L1nnemann . This satisfactorily high seroconversion 

rate obtained in the 9-11 months age group is explained by 

an early waning of mllternal antibody as is th e finding in 

this study which causes no interfe r e nce . 
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There was no clinically significant difference 

existing in the serocon version rate of the children that 

are moderately or severely undernourished from those that 

are well nourish ed. Several investigators have observed 

that malnutrition has no influence on the immune response 

of vaccinees (29.30.31). The primary immune deficiency in 

malnourished individuals is a decrease in the ability to 

produce a cell mediated response so the B cell compartment 

remains normal and the lev e l of serum immunoglobulins 

during malnutrition is comparabl e to those of well 

nourished individuals (10). The results in this study can 

be explained in light of th e above stated immunological 

analysis and further su ppo rts th e efficacy of the measles 

vaccine in producing imm u ne response in malnourished 

children. Further analysis of the seroconversion by gender 

reveal e d t hat c hildren exhibit n o significant difference in 

seroconver s ion ra te bethee n ma l e s and females. 

One can readily con c lud e from the study finding 

discuss e d above that me a s l e s va c cine has a highly 

satisfactory immun e r e s po nse in th o se above 9 months of age 

and could be administer ed regardl e ss of sex and nutritional 

status. 

When measles virus specific Ig G is dete c ted in a 

sample the assumption .;ill b e a prior infection or an 

active/passive immunizati o n. Tn this study when analyzing 

results of the pr e vacr.inati o n blood samp l e of those 9-23 

months my conviction is that th ey have l ost all maternal 
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antibodies by the time they reached age 9 months. All 

children who had been va c ci nated in the past are excluded 

from the study after checkin~ th e ir im muni zat ion cards. So, 

apart from thos e very few cases who might have been 

included in the study he ca us e they have lost their 

immuni zation cards all the others are seropositive from 

infection. These tOO seropositive children were analyzed 

for the effect of active imm llni v,t. ion and their response. 

It was found that 9 (9%) rhildren experienced a four 

f o ld rise of their post vacc ination antibody titer while 91 

(91%) didn't show this effect. On f'lrth er analysis of these 

results those who didn't expe ri e n ce a booster effect are 

grouped into ' those wh o showed a 1- 3 fold ris e and those who 

experienced a decline of their prpliminary titer ( see table 

IV). There was no 

nutritional status 

statistically sig n ificant difference by 

2 
(p >O .05, x , tRb]E' IV). Th e mean titer 

of t hose who experienc ed a decline is mu c h greater than 

the other two categories Tt WRS found to he 1.3589 whil e 

for those wh o showpd " \ -:3 fn \ rl 1 nr.r .... "se ann t.hoRe who 

boost ed the m p.A Tl ti t.er 1 sa . R 4 ·1 2 and O. 2 2 I 8 
28 

respectively. MnndArA Anrl Rpmme explained t.he 6.7% booster 

finding in their study as n I Flbo ratoo· varia tio n with a 

four-fold drop of 6.8% on the ot her end. Also the elevated 

percentage is justified by a possib l E' additional effect of 

biol ogica l variation. In t his St.llrl o· it was also found that 

there were 10% of t.h" rasps ,,,Ph a f ou r-f old dr op. The 

p e rc e ntag<' of c hildr p n p"ppT'iPllrillg an antihorly ris e was 
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equal to those experiencing a four-fold drop. But there was 

a negative correlation betw ee n the mean titers which 

indicated that the response of seropositive children to 

vaccination depends on their existing prevacc ination level 

of antibody titer. Those marginally protected will 

experience a boost e r effect while those wit h very high 

titers show a decline. Possible explanation given to the 

decline noted is that antibodies are utilized in fighting 

the vaccine. 

For all pranti c nl pUrp08p.8 we sh ould determine the 

Im,est protective level of antibodies. ELISA as a 

seroepidemiological technique for screening purposes is not 

feasibl e . Discerning those who are already seropositive 

will actually help us to curtail unneces sary cost and 

effort incurred in vaccinating alread~' immun e children. To 

achieve this objective on e need8 to devise a simple and 

sensitive screening method . 

In 'vacc inating against mea s les it is intended to 

vacc inate only thos e children who are n ot immun e against 

the disease. Availability of a simple screening test to 

identify the non-immune and to exclude the children with 

immunity du e to pre vio us measl es infect ion wo uld save th e 

money spent on vaccinating children already immune to 
, 

infection (33). One s~ch type of screening in measles is 

maternal hist o ry. In l 'a nzania. maternal hist o ry was used as 

a scree ning test in mea s l es immunizati o n. In USA th e ACIP 

(Ad v is o ry committee for Immuni ~ ntion Prac ti ceR ) developed a 

f 
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historical criteria for deter.tin~ susceptables to measles, 

it accepts physician verified history of measles infection 

as one component (34). 

The validity of materna l history with reference to the 

preva ccination Ig <; ti tcr was chcr::l,ed and the results sh own 

in table VI. I n this analysis the laborato ry results of 

those children on l y above 9 mo n t h s of age i s used in order 

to avoid interferenc e from ma terna l antibody in the 

interpretation. I t was fOllnd that this screening method has 

a very l ow sensitivity calcu l ated at 31% bu t significantly 

h igh specificity found to be 95.6% . This s h ows that the 

true n egatives are easi l y picked. If u sed in actual 

scree n ing it wil l serve i ts purpos~ in getti n g those who 

are seronegative for vaccination while o mit ting o n ly 4.4% 

of those who definite l y require i mmuni zation. But because 

of its l ow sensitivity we will be obliged to immunize a 

significant proportion ( 69%) of t hose who are already 

pro tected from the disease. So it will not help us muc h to 

identify all those who do not require t h e measles vaccine 

but make u s l ose 4.4% of our target population. The 

positive and negative predictability rates are 77.5% and 

74 .1 % respectively. 

There i s a statistically significant difference 

observed in measles histor;<' re)"lo rting in the di fferent age 

catego ri es (p <0.05 , x~ table VI I ). 'rhi s shows th e high 

incidence of measles in t h e seco nd ypnr of life . Age 



specific incidence during an epidemic in a refugee camp had 

the highest number of cases identified in the age group 1 

to 2 years (45). 

Fully immuni z ing a c hild in the deve loping world 

against the six EPI diseases costs $5 to #15 (US) (35). We 

should be cautious and see 

strategies might j eopardize 

that some cost r e duction 

th e whole purpose of the 

immunizati o n program. Alth ough cost-effectiveness requires 

due attention, immunization programmes are considered 

inexpensive when compared to th e cost of treating a case 

who contrac ted one of the vaccine preventable ailments . 

This argum e nt could be extended t o include th e lives lost, 

and the p syc h o logical and social burde ns incurred as a 

result of the di sease . Therefore the findings wi t h th e 

maternal hist o r y d oesn't tip th e balance to be of service 

and help us in r ed uci ng the cost. It ma y ev e n be ha za rdous 

in that it leave s a 4.4% unprote c ted targe t group which may 

add up with similar per ce ntage of cases from vaccine 

failur e whi c h will b oost the figur e and maintain the 

endemicity and poss ibl y l en d to epidemi c s. Th o ugh the 

maternal histor y i s 

morbidity surveillance 

might be 

period. 

improved b y 

n o t sensiti ve it may be useful in 

of the community. The sensitivity 

limiting and shortening the recall 

A st ud y with lln varri .,at ed or pla cebo va cci nated 

control c hildren and a freqllcnt follow-lIP a nd evaluation by 

a physi c i a n i s manda tory to r enr h a r e liabl e risk 
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association. In this stud;' the maternal/guardian's report 

of what is noted during the four weeks after vaccination is 

taken to obtain a profi le of what is going on. There were 

48(14.%) children out of the 341 vaccine reci pients in this 

study who turned up with complaints of one sort or the 

other. About 5-15% of vaccinees are said to develop fever 

38 ~9 
and/or rash but Benenson' raises the figure to 30%. Seve re 

complication are rare with meas l es vaccination (37). In 

this study und e rnourish ed children had no more adv e rse 

reactions than well ll o urished children, table VIII. 
40 

McMurray et al studied Colombian children and Ifekwunigwe 

31 
et alan Nigerian children reported no major differences 

in adve rse reaction between mal nourished and well nourished 

children to measl es vaccine. So measles vacc ine is safe to 

administer to malnourished c hildr e n . Further, in this study 

it was found that there was also n o significant difference 

in the occurrence of adverse effects between the different 

sexes and between those «ho are 9-11 mo nths and 12-23 

months of age (p >0.05, table X and p >0 .05 table XII. 

While trying to scrutinize the state of adverse effects 

in vaccinees we sh o uld also co nsider the background ra·tes 

which are believed to infl ate the a ctual figures . Most 

reactions occur at s o me low but finite rate in an 

unvacc inated population and are usually of unkn own cause 

( 42 ) . Ho wever allowing a ~argin f o r those background 

illness rates of unkn o~n etio l ogy and some coincidental 

problem occurrences the adverse effects are far from 



alarming. Another point is the concept of "balancing 

risks". Here, we are advised to try and see the rates of 

all this problems to which the vaccine is incriminated and 

compare them to their counterparts r esulting from natural 

infection • Also the human, psychological and economic 

components can be brought to the picture. This study d oe s 

not attempt to look at possible long term effects of 

measles vaccination. 

panencephalitis. 

such as subacute sclerosing 

Thes e findings are believed to serve two purposes. One 

is that we should orient h ea l t h professionals and encourage 

them to give vaccines to ma ln our i s hed children without any 

r eservation. Considering the high mortality of 

undernouris h ed chi ldr e n from meaJses the immunization ca n 

be co nsidered an indi c ation of first priority. Secondly 

this knowledge will help particularly people working with 

the EPI to understand their position clear ly and als o teach 

mot hers what they should expect. After all. the mot her s 

have a right to know what i s gning on with their babies. 

There are fi ve classes of immunoglobulin a nd amo ng 

them only the Ig G class is capable of transplacental 

passage. Mo thers pass this immunoglobulin to the fetus 

providing it with a shield of specific immune defense in 

early infancy. Thi s is the period while the baby's own 

l ymph oid system is slo~l~ getting Ilnderway. This is how 

children acquire thpir protpction frnm meas l es i nfection in 
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early infancy . OetpI·minat.ion "r t.he duration of protection 

of this passively acquired imm"nity is done by assessing 

the level of specific antibodies in the blood by 

immunoassay techniques. In th e case of measles antibody, 

there is a gradual decline throughout the first year of 

life. This protection is lost as the acquired antibodies 

are utilized by combination with antigen or catabolized in 

a normal way . A probable e xplanation for the high incidence 

of measles in the first few months of life in developing 

countries is the early waning of this passively acquired 

maternal antibody. 

The presence of maternal antibody is not importanc only 

for protection but also has an implication on response to 

vaccines. It has a bloc king effect on measles immunization 

when present in the blood at the time of vaccination . 

N.A . Halsey 2~ta t ed in his paper that infants from 

developing countries respo nd bett;-r to measles vaccine than 

do infants in developed countries. 

In this study it was f o und that only 49.5% of the 

children less than 9 months old had a protective titer 

(~O.2 OD) (see table Xl. This leaves a 'significant 

popula tion, around 50.5% in th is age group, • .;ho are left 

unprotected and ther e f o re slls ce ptible. The waning sets in 

at an early age rea c hing 100% between 6-9 months. The 

mother/guardians were inten' i ewe d to see if the chi Id had 

contracted measles in the past hilt none were found in this 
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group. In a similar study done in Addis Ababa using also 

46 
the ELISA technique Tadesse and Georgis found, out of the 

children under 9 mo n t hs tested, 9.5% were without a 

protective level of antibody and 6(11.3%) were children who 

were less than 3 mon t hs of age A passively acquired 

maternal antibody study in Z imbubw e
43

also using the HI 

(Haemaglutination Inhibiti o n) technique showed 68% of the 

children below 9 months to be susceptible and in Tanzania33 

fr o m 6 months onwards almost all antibody titers are not 

detectable anymore at a dilution of 1:6 (which is far bel ow 

the protective value of the HI anti body ti ter). 3% of 

Zi mbabHea n children whoR" age \Jas beloH 3 months had no 

detectable mea s les an tibody whil e 98% of mothers and 97% of 
44-

co rd blood samples Wf>re scroposi U ve. I!owfeve r, Hroor et 8. 1 

reported 100% of moth ers and cord sera positive for measles 

antibodies . 

Th e explanation for t his early Haning of maternal 

antibody could be attributed to c hildren whose moth ers had 

never been exposed to natural mens l es o r vac c i na tion, l ow 

persistance of meas l es antibodies in the moth e rs, l oss of 

the maternall y acquired antibodies at a faster rate due to 

malnutrition (catabolism), defense (str e ngth a faster rate 

of caus es) or some unexplained ge n e tic factors and c hildr en 

might h ave received a low l evel of mate rnal antibodies 

(11,13). 

Thi s finding ha s a substantial implicatio n for the 

cou ntry's natio n a l exp~ n dpd pro~ramm~ of i mmuni 7.ation in 
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that one criterion to determine th e optim'Jm a~e for 

immunization is thp. timp. of "'nnin!'! of maternal antibodie s 

",hich interferes ",ith acti.ve immunization and so ",ith 

seroconversion. The ag e-s pecific incidence must also be 

taken into account and preferably also the age specific 

case fatality r"t·.p (32). It h n s been documented that most 

children in developing co un t ri es get measl es at an age when 

the case fatality is vp r y hi~h du e t o malnutrition and 
18 

current infe ctions ( 26 ). Frei,j et al also had concluded 

similarly from hi s h osp i tn l bnspd study in Addi s Ababa. 

Community based disease surveillance is essential in order 

to determine the actual n~~-speeific incidence. 

The co mpr o mI se re ac hed a n d r eco mm e nded b~' WH O at 

present, to give mp.nsl p.s voce in e at the u~ p. o f 9 mont hs, is 

only temporary. As the force of measl es inf e ction declines 

"'e may be [orc e el to arlopt " later a.«e for mp. asles 

vaccination. 
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IX SUMMARY CONCLUSION 

Measles antibod~ stud~ was done using the ELISA 

technique in two groups of children. These were 341 kids 

aged 9-23 months and a secof,d grol'p of 100 infants who were 

0-9 months. 

In the first group of 341 children only 307 pairs of 

blood specimens were analyzable and out of these 207 (67.4%) 

had a negative' prevaccination titer while the remaining 100 

(32.6%) were discovered to be seropositive. Vaccine 

administered to those who were seroneg~tive and above 9 

month s of age resulted in 95% seroconversion rate. There 

was no difference observed in immune response to measles 

vaccine between those undernourished as compared to the 

well nourished children. Booster effect was not observed in 

any significant proportion among the seropositive children 

who received the vaccine . Actually what has been observed 

could be attributed to a regression to the mean effect. 

No particular untoward effect to measles vaccine was 

noted with the malnourished children as compared to the 

well nourished. There were no peculiarities found in the 

clustering and severity of adverse reactions in the 

different nutritional categories. Waning of ma ternal 

antibodies sets in early in life soon reaching 10 0% . The 

susceptibles under the age of 9 months are estimated at 

about 50% . History of measles. in the stlJdy population, was 
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obtained from the mothers/guardians. Maternal history was 

found to be an ins e nsitive procedure when validitated 

against the prevac c ination titer r es ult. The sensitivity 

for screening is calculated to be 31%. 

From this study measles vaccine was found to be safe 

and affective in moderately as well as severely 

undernourished children. This should be emphasized in the 

national EPI policy for immunization. Health professionals 

should be made awar e and as we ll encouraged to educate 

mothers of the vaccine Ridn nffects expected to occur in a 

small proportion of the vaccinees. Complete vaccine 

coverage and particularly measles antig e n coverage should 

be widened to reach the suscept ible population before they 

contract anyone of th e v acci n e pr eve ntabl e diseases. 

Maternal antibody profil e in this study indicates that the 

child is unprotect ed by tile time h e rea c hes 9 months of 

age. 
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XI (J I. 0 fl fl I\. II V 

Age = As d e t er min ed h" the moth e r s/l1uR I"diRnS statement 

Antibody = Is a specific s1lbstflnre prod1lced as a r e a ctio n 

to the pres e n ce o f on o nti l'(e ll; they flr" ossop-iated with 

certain globulin froct ionR of the plflRma prote inR. 

Booster e ffect = I\. f ou r-fold rise in t he postvacci na t ion 

ELISA titer over the positive pr e vaccination titer. 

Defaulter = One who fails t o nppear within o n e wee k of the 

appointment date f o r postvacc inflti o n blood co llection and 

administration of th" seco nd part o f qu est ionnaire . 

Dropout = One who n ev~ r t urn R up f o r p os tavacc inatio n blood 

coll ect ion. 

Fever = A rise in tempernture o f the c hild as determined by 

the mother. 

Field supervisors = lI ea lth profp RR ion n lR who are directly 

involved in the EPT pro,l(rnmm p. of t h ~ I{~tnlla and arf> workin,l( 

as the research t ea m. 

History of Measl e s = Is an occurance o f meos les in the past 

presenting in a c hild a s a const e llati o n of f eve r. rash and 

conjuctivitis and described as suc h by the moth e r/guardian. 

Ig G (Immunol obulin nl = I s o n p o f the fivp c l asses of 

immunol o bilills whi c h i s ",, 'st ,, 11I1I\o1l\lIt ill t h e blood a nd the 

o nly one tho t crosses t h p I, ln rp ntn. 
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Measles (Syno) Hubp.oJa, ~lorhj) I i form. 

Pair = Two corresponding prevacci nation and postvaccination 

blood samples taken at a minimum interv~l of 4 wee ks (28 

days) . 

Prevaccination = Period prior to thp. administration of 

measles vaccine. 

Postvaccination = Period nftp.r thp. arlminj~trntion of 

measles vaccine. 

Seroconversion = Developm p. nt o f a positive titer after 

vaccination in a prev iou s ly negativ e case. 

Side effect = Adverse reac tions that occur as a consequence 

of administering a measles vacci ne. 

Vaccinator = A nurse who had tailen a l ow l.e ve l EPl trainin~ 

and working with the r esp.a r c h team. 



Pfcprlf alory wor k 

Test plilte: Rcn,ovo fr --JIlI Ihn " ." \ -" ' " I ,1" I "' '' 1 :.,,'':: I" ~h l1 ' l l fl l ;1 , ' , '1 (''( 5 rll in;11 ' 21) 
10 ' 2-5 C 

MC'<1sl('s COI11r o l SCt\llll . pO'":illvr. . 11'111 1.111, I r" F.'11Vn 1lf)sl : I Jr· · .. ,.,I,I" ill : ,(.~ fI 'f ' "UI( ' " 

will i ill ·; tr\l c l l (l" ~: 1"" 11 ot,I ' I'" ,1,1, I' : ' , III ! " ". " 1:' ;1111' '' 1 ''' I' :i,j .· 'h" II"., 1)1 ,,11' 'Il ltl, 
rhl'lli'lfl l urlt", 1\ 1' iii ' ,11''' : \ I I1 : UI'" ' ' p, ,' "''' 1 :" I, It I.. 1· • .'1 11, .· '" ~ ' 'I lilt ' , 11I . ly I .,· "".1< -.' 
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Fig 
" 

0"\11100 scilrom;'t l;t fot c o nllnl '<'"'!lIm f" , ·· ,· j r> r)lIl s lrJ~ ,II '" .... h ip 

lhp{j .;o;.j ' <l t·!f'I ':' Ild ' lth "'''I I /'' , ,! ' ''!'i fl l' ,"n If( ; 11: 1 1 ~ lr . \) ti l' :r (JI ll ", 1;(.1 111101 S'= 'UIIl "1111 
\l1f? rlmnun! 0 1 dill IiiI'll "It!' , ,: fd ' ,,, II" . 11';,' I '· ,n \",,,11 <: (II III " ',. ... ,1 1" :1'" 

~' tHqfll(' (' :111 uhlil' lI f ; 1/' "I ii' " , :"" .1;') , '; 1" 11111 ' ,"t L' li·)1t h. 'I': h ~ ' ,. " I 1 ~?lJ IJ . ' :11" ,hI" 
t"H lln hl~ P" '11 :111 -11 1 '1;'U '," I' ': ' JI,. , "I PI " I. ",11 (I') IPI o ill w; io:: 1r Ol Il ' ;r':IIC " brio I': 
a r. li(lo well s cQllt<lini llq 0 15 u IIIJI d "' rl i')11 l"lft"'l 1\.1' , i (' S(! !r·C! UiI,., ill ll Sch" "1e I~ 
wi th Ihlen d ilution s lcflS 

Anti -Human IgG (or IgM)/ AP r.ofllug~tr. " " j ti l'.'" S\lpplcl1l"!lll :uy nrog'!ll ls lor 
EnzY9nost : f1n ' IJ : "~ a,,; ,,,,,"11(,,1 ill :'" " ,, 1:1"' " ,',I ,ll 1111 ' P " P' " Ii .'" p : ,r.I" :lqr! ill' "ll ", 

Piltil'?111 serulI1 : Preo llute 1 t I I ,:, II ,'.' I '!~~ ' ''';11. , ""' h ',] II '.1 :-' 1111 1111' :"" 'I I ' " '11111 ( II 1,1:1:;',,:] 
1002,"1 fJI rJil lll iCIl h!l'~( ' r "P . ·1'1(1 " 'Iyil l!! ~ ' ~" !lI " '~'J1n,,' 111'(:'i n II0l1 n') '11'11:]1 I Sf; C) 
SII{H IlrI III J111<1 \T' b(',..." 0' I ~\ i' lll ; ' y ': '" I i l:' ~ 1 ')' II "" 1111 " ~ f' "', ; III ' I ,1,.,,; I f)t I"n ''1' .1' .. ',:1 :11,.· , ,,..., "' IV ;11 
olllll"'ulT1:-1lnid !:-I f".! , )!!:; !";n ~ 11 1.d ,.,. "" <::<:1 ' ·1, ...... " I! r" ..... '" ,,01,·,1''1''' 1' ' '' 

Caution: f\lIlr<l~ "" ' 'i s\Jel, as dilul"JII b':II ~ ' !\f' . r:1I 7. ~' '' O: r; .. ,;nj ljfp l(·!'" /\1' ill !l IC rlil,tti')! ' 
el11ployed. and tile subs"",c 5')luli '-' lIlnuc;1 1":0 1)l r;:'~J q'" II) I 2U IrJ 125 C b e ll)lE' u,)c . 

Procedure 

hnmunlty status : OU:J lila li'le tln l ,.! l i'lll (·1 'II " ~, ';1"'( i ii ' I'I'~ ;If, l il '' I' \''''', il l:1 t ·\ ,1 ' 1III,l i'I " 

n~cen111l1 ~r.tlo ll : () t l : l lj l i l 'i.' ~ 11r !'" !"t l' fl ' \ I'\,~, ' 1: I II 'p 1' 1'.1 nl,h'J'J, li, ,'; it, ,, I ,12 ,j,I"h" ,. 
r ~ lleurll~l oitl l " c l u . s tr,'j '! ' Jo '; ~;I I " c C;' )U'( (!C; v l,.I!' ·ll co ' P'H . .t» sl,ol rlrl br' 1 f.'I'II I "/ r ~ ' 1 it' arj/il'I (. I! 

1. 11I\rl')ducc (l . ISIllI o f '.! ilul i,) 11 \) 'JII(' I I'r jil In t:' Cl{ h fI!ilC li'lIl 'm~ 1I f ';ce r ifJ ? 1 1111,> Is In 
be dlspr.ns'"!d wltl1 wilen 1esllllg for spcc llic IqM nl1lltlodic!'> :tlicr r~lIIo v:1 1 01 
rh~ulll:,If) ld Inclor!\ . 

~ . r'ipf'lt!' [J 05 rnl III (!;1l " ' ; :1,) " " lO ll! "',; '" 11,1,.' I " f,rj lh. tl' d I II tr ill} a ,I ' :H li,," w,· 1! (.1/ ; ,1, ·" 

wi lli ilnliq~11 ::Ifld (",., II t. ,,1 : lIIltq""Il",:I ,, ·(-n '." r 'ly 

3. II1(:ub;]'.e !I,e lest plale If')f 1 h '.'ur ( : 5 nI 'Il ) <11 '~7 C ill (l llIo i~l urf" C11 '1'l1l1cI . lilt:' nl \l \{~ 
should notbl? pltlced on a slHlace which is a good conduclof 01 he\ll (melal . moist paper ) 
An emply holder is s l!il:, bl ~ 

4 . Sur. li' lfl 0 1111\(' Sf'r UIIl (j ;IIIItr)ll" . :llll i rip':' It .. '11 1"1 ": I (l 2 1111 {I' rlllu! ' ." I '11 :1 '". I ,illll r,q\t.llioJll i, '\0 
c~ r. h wI:I!. "1t'!1 iltJou l , 102 mill , :' lI r tl'JII nl' . :U,' III'I ,,! :,1 'hi ': /J j\ ' ;lli l l{ll l , IJV" ,'i 'I' ; '. I ~ 
J\1I0wing lhe washing solt,hon 10 sl;1nd II)I IIIP pI P ~ ' : I ih.,d IlPrifJrI p. ('Vr>lli <i 1t!';1 1It1:'!Jr'(.IIi · 
cities . 

5. Add f) .0 ') ITlI o llhe dilutf'!cl rn7.ylllf' rrH'jurpl c stil l..l li t" II 'l e:'lc ll w~ll . :-I'ld il, t uu:]l e the nl!l l f"! 
lor 1 hour ( ~ 5 m in) al 137 C in i'I nllJ i':' hllP chnn1ht: r ;"1 5 dn <jr.,ih ~d Urld", 3 

6. SUctiQIl aI' lil t: CII7 }"fllC C O!l j lt C"J;"It~ . ;"?'l(1 " . ils lll "~ n'J ' ~ ;)~ rjns o:r ibl7'J \lI lrJf! 1 ,1 ,A rJ-'J (l , ",101 
sllb<;It,,\c soluli r:' Il'o c ',r: " vl f 'll , il' It t i',(ul ~;j l~ IOf ,I S lllin I I 5 I1lin);"It I 2U II) 125 C Of 30 
min ("' 'mill) <11 137 C ill;"l ,,' () i ~ ' I Jf P r lt:/tlll " 'f 
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7. SlOp the cnzyn l'! Icae Ii'"ln LIlt " . 11' ~· I :'r:':.' , .I :. ,. ! 1" "," ,1 1' \ ~"l ' lot, ,,, ,\ I I I fJ 0') flit 0 1 r; "I",l lnq 
solution AP (21-' NnQH) C~H J' iol1 l C;1ur: l.,.. 1 . ' 

8. Evaluillc the ye l1oVli $h - gr ~t:l1 rf'l ''''ur ,1" ;1 "" ' '1 11 ·.·. illl;!I ftw" I ,,, .t! 
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Fig . 2: Predllutlon and plpcHlng of the sample, to he Icstr.d Ifllo the Fenellan wells or 
the ship. 

Antibody tilralion: For the pUlpf)S~ 01 o:; r: i ~II I ; lir in .. P5' ;? :~! ;': fl ~ IIII~ vir liS- snrr ilir: (lllt il)'}d i'1S 
may also be lilrnlcd . 005 ml in ('<Jell r.i!'5~ 0 1 i1 su 't , ~l 'l " u rlUliOi l o f th e p<1lif'111 $ CI\J!Il is 
pipr!Ucd inlQ tll~ I£'<lclion wei's CO;)! '! ' j \',;111 LlIl\i9<:'tI ill ·' 1 C<lI' ll1 ' l :1lllh(~11 I r ')pl"c l i·.'e ly and 
containing O. ISml 01 c1 illlliol1 hult l" l 1\1' l 111at1u n ir: r!l[ flt t'."f 111 h,U " SIl'pS by II li :","11 ;'lnt! 
trnl1slcning 0 .05 1111 In (,Ll eh ras':! 10 til e 11 "'1(1 p.w 01 \'Icl'~ 0 '1 tI.~ plate 0 I):, 1111 i') I f) b'1 
cl isr:ardp.d IrQm tile Insl pair 01 wells 1 010 is 1I'! , ' ("nlll('nt!r!lt (IS Ih~ Ir)"N~c;t st!llJrn rJ,tulir)n lor 
Ihe IgG and IgM lesl. 
Takalsy dilution loops or similar miCl odilulo rs and dr f)pping pipellcs may not be used 

Evnlunllon 
1l1c lest resulls alC-"' ;J :~ iI111C control Sf' rum . IX),; 'II\ r . I"V l li IJ II;.:1 r O!i il tve ' r:;l ~ I i()I' i" Ill n 11; :.1 
dilution On photorlle riC rll('n r·"rrflllJll\ tilt"! I lrlr r~ l c rl f;1? in :'J!):~lI. !J;)flC I? :1!1=1ln'~d fA'] ",il1l1:. 
Controll\~n willi tilt"! p'~5c ' ilJf"!d t!.!:.1 d I I U "()IlI ~r..~ r Fr 'l' !i l :il ' I '!~ QfZ:~ ' 1 il!.:...Uul:.iJor IIICJ(~ LUIlI 
~lilcl.i .<lutsl!!'ablc lor ~!!lI)a!iJlfl!l~rp2.":!2S 111 1110 r:,, ;'c 01 III ... IqrJI " ~5 ' n HI" nIJ!',orpliofl 
should f10 1 He ulld e rt5Kml wilh 1111): co nTI nI "nlWn . pO$i lr vr! 

The test samples m;:lY hp. ev;tlu~If?r1 ~e; ' Oll'lWC; ' 

a) Visual: A po~ilive re:1clion i:-; pIC~ (' Tll \'l t1'"~/lIl,c inlf'II 'ji l y nl Ih"!) ~ 1I {' wi 5 11 fJl r~n r:olour in 
Iho well wll h :1lltin"l1l:-; qrl"!:ll ~ r 111;1'11,,;,1 in iiII' V.1,, (, · ,p f "I' I"' ~ 1 v,'{!U ..... illl crJ"" r)1 ;IlIliq" 1l 
lito pO';itivo cOIIIIOI al1li ~ ICf1 '";t"V ' ''i <1 :; (: lIlp l lltll III It II'; l .tJIIIII" II'JI1 . III tlII~' w." u l "II ~ -;;IIIH ! 

colour reac tion 10 antigen and COIlIIOI alltigen. spculrc '\Illihod ic!'i have 1101 tJf !'!11 
delecled . 

b) Photometric: Ml?asurenll?!l1 nlr1y bn 'l1 a'l~ o r n 1 2n dilillio rl 01 Ih(' t onll?nle:; 0 1 'Ii ~ v. '? 11 
will, d is lil1cd water in a 1 -(111 clI vct!e C'r dirl'cl lv in lil t:! 1f?e:; 1 ph'~ wi th an npl', u[1ri .llc 
in~trUfllt"!nt , ill lloU, cnsee:; at n V;ll/ ~I""~ II1 o l .IWi 1111\ :;pp il) e:; 1 0 1 fill 0 1 ~,ulJs IIDl e Sf)1tltifJrl 
pIll!=; 0.05 rill 01 slopping ~()'ull c n I\P:1S re fcrence rj i lu' ~d I 20 Of lJIlt\ilulc t! , c .. , pr~(, ti Vf! ly 
011 measlIIomenl ill tht"! tcsl pl;J.1 C' II,,,, 1 f'1~·ICll t. C s .... ,ul lOI1 Ill :Jy hI"? ,,1 .II .ell ill :l IIu lilial. 
uncoated micro1i1ralion plale wrlll l {)u lld · t){)lI olll~d w" lt e; 10 1 acJ,lJshJ1cnl 01 'lte plrulo ­
meier. 

When cuvcllcs arc lIsr:'d =111 tll<:' :'lh S() lb :1 "c p.~ r" n"~l j1f'lI tl l tiSI he r1ll"'iplied by If) '''i s 
lower l ac lor ill cOlnpali son v, 1111 tll (' rJllul i(l1l 01111", Ct"our ~ulllt i ,...,n i e:; 'he Jesuit olllle IOflqcr 
pnlh length 01 !Ire clIve llp. in cOlllr:"lli c; 'lI1 wilh;) rn:, " IIIJII \\" ,1 

A posillve reacllon Is reveal('c1 by a dilferenc £, In ab sorbance 

A.ntlgen minus ACO"lr ol."tlq~ .. ::- 0.2 
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A/\ VL'!h les hr.lwr.c rl 0 ;" : 11111 ( I ~\ i l l II II' ' ". ''', ' 11 ' 11 d II" , " I· .b- ,' \ < I'" ~ I') 11': I ",'j I I' .1')11 ; Ill y :1 :; 
ses5c d 05 po~iHve . 11 1\/\ .~ 0 2 Olll rpl1lil inl l . Ih,! ~.: III ' (lI ,", , .. , l'l l ' ~ ~1""; ", r:'C: ": 11 r1;'1 O-: nrrFl, ivc : 
if ;> 0 .2 posilive. 

A posilive fp.aclioll in th~ IqG I r. ~ ' is ClJ i ' I " " ~: ~ 'I I:} r " j ' J' i !lr '~'. ' i·" , fH \':'\~: Ci ll : II; 'J 1I 111 1111') IqM 
1f'51 Bllp. r exclll <; inn nl tlr'" IIHilt " .' 1 1:1' .. ",., " / " "-,I< , . . or ;\ " ., , " ., \ If II '; i'I!'" Ii , ,,1 

IlIlhl" t:11'; (1 01 :Jnlihfldy IiI .:lO'III"; :ll''1'' '' 11 11'" " ' ''11 1111 , d ,tll l " .11 n,, · 10" ' 1 I ' , : , ', ' , 'It : III .,. 1 ", Ii "'1 
vi'i ll atly hI I:flII1P :Hi':/) .. v, llh 11, ,' "t ' " ,)1 pu ' t " ' ,"', " " ,1',. ·,1 ' , "lin I ., "I " ,h 'lI ' III ' .. lI y ,, -, 
1110 :111 ., 1)1 :111 ;'h ~a)t l1 : u tc r~ ,1,1":,1" " ., , ,11) ;',\ II ,,· ',I"",. -', "', ., ,. 1I1I " "'lh" ' ,1 ' ,"lI tll' , 1,h,II ' ''' 
at which this llillClcncc is jusl atT ;,il1eu 

Possible sources of Intc"erc llcc 

Conlntll il1:1 lrd or heFlvily hyperlip~ll\i" ~"';'l r:; u, f : 1'1 '-" ;\11 ' ·f ·h :1 " r,. d (" ,1'1 '" 11'; , .-11'11' i,l II", 
IqG rtmllqM 1"0:;1 

In Ih~ 10M l"'i l rtll .' ttrP : III ' j,.1 1;1'. 1'11 " 1111 ('1' .1 ;"'''1 .. ,,1 ., '. I,) I I"'" III Iq' ;1 1. ;1'1 h:ild I f ' 
IlllSI) positi ve 1~ f,UIt 'i f\lly 111- ·: .-I, i, I , , .,~'1 bf"l 1:/ , :.':t" Sl 'l)! t!·! '1 1" 1':"" 1: ;'lI,~ ·,,'. I \ IJ,.. 1{' lllIl,'I'O 
during s;:IflIplc p1 ep :H<1lionl 'J1 til e Igr.1I t~-:; 1 I ,... , U, '<; rU !l :' ,"',~ tl fll'l~,'i~o:t 1J 'r:'I"od nccl)lrjrrlg 
10 Oif,Il(~I1 . n. r.t.,1. Clln /? "P h11lnll w.' \ 22 . I ~ I 1111 ; !j \ . '; 1: ' " l' h '\ ~' 1 ''' 17 '1I ,II" P III:)l i':' 11 
ollllc IF I\bf,0 IOC'11I lC odp. No OI)( ;r,~J 1<; ,.t' ~' , ('Irl )1 , I Ij' "II~ I.:J ' I' ''~ I' ' II ';,C II , ;lll(l l l ~ ct te'; Ii v;ly 
If)! the E"U ~;f\ 11;]$ 1" :'0" r OI1!rI,n "" d ( 71"( I,; hl) ;lI"l . II r' I ,II . L .11.'n ' :IIOliIJP",I)I:rl1 "1 33 . ICJ 
f ,'m:}) , TIll"! Ilr "b r;Olpti f )llll 's ' ll l~ il' n I i ;J '-" 11111011 " I l\r t, ",;; 11 " 11" : f) I'i 11.1 (II Ow: d 'lll lifl!l I') 
hl\lo(luccd ill C!<1d l C:I ;,P i,.lo n l' (~IIII)I y il11IlfJ"" :II! ' \ ' " 1,1" .1 :11,1"1"1' 1"I1:l\"'\ wf ·1I , ,1 II ,, · "~ ' : I 
plnlo. 

Sela IIp.nlcd will, Ilr f\hC;O l hpII\ III ~'Y WI 1"' "1"1 Ill ' '1 "." 1\ Ir" : 1" Iqn dpl"IIIII,. ;\· II UI 

'The lt C:l111'('111 Of sera wil li nr I\1)'-,nll)",,1 " :111 1":'It! \" ·. :,ri ;.I j' 1I1" i., f '''If I'lllr;Ilil ll' fll II", 
spm:ilic IqM hy ;, Il)q ~ ~1f ' 1I 

CfllOllll) ')lliT,;:,llIt lit I o; lu)'llll I If ,I Ilr:' It 1';ll' ~ f I \',' ,\1 , 'I' 1\1,' .' " 1)1 " .1 . _" , I ,III",wl' .' ~ 1; 11 ' ,' : " 'J' ,II IV" I': 
;'1111:: lIl:1y hn ohlaillf!d Hl1curl1; II l1id l :u :IIJI' , : 1I1! ',I j\ll.l'ly II) Il' ! !':o:pt'r ,h 'd II' 1:' :II'IJlI) ' pillal 
lIuid, 

Apparatus 
The ELISA is simple 10 f'C' IIOI JI' P '. ('In \', il'. i1 l1,jl,il1'II'" " I :'1 1' ,"":1111"; 

For the h'lIlsier 01 dil1ltion bull C' ! flP . :), ldil i l)11 'I I t:' ''7~1'' ''' C(> I'j l lrJ:'II(' f\ p . ;' llh~ h .J lr:' ~" I u l ifrn 
ami s lOppili1') !'>oluliOI1 fir it i,; :.I · l vi~· II )I~ If' U'it:' i1 " ". I't' ' h:II 'I" ,'II"I":"'; :.il" [I '~ (JI\IIII'J 1;1It(W 
bClwc'~" SO ;:lllrj 2')() III ~ul;l':1 '3 fllf! v n l; ~'hl '.' t " ' !I I ~ \' ' . ~u l l i " . h ; ' ""'~II 'i , ,t'II .. II.' ( 1' illlll"I :. v/t llr 
Code No . 77 ·8 59 ·()O rllld 12 clI;)"!1el ~ \'.' 11" C(" II' II ') . 7i · f3 tj3 nUl 110111 rl UV/ l ;]tJoI:Jl t"i r.s 
GlIlbl t tl,C pipC'ttes ;ue trCcoll1lJ!lllicrl hy a !,~ I 01 plilSlic ICSf'IVO Il S (Code No 77 ,8 24 ·0 I) lor 
Soll/tions and huller , :md nipl1l1c tips . 

Fnr tire nlcrJilulioll 0 1 p:1l icl1t ~, ,,,,, ,, :1'. '.1 tFIII " " ' ~ 1 , .. ti," In , l 1 ' :; ,,~. ';i l1glo:' CIt :111111'1 p; r) r. ll ': ~ !l'p. 
\0 b~ I r:COIIH1 1(! l l(f~d "H~ (~~11I itlfl [I I r;/\ \' J :1' ,I ,,' I r.1 ''i ,', ' ,1' '~ I Hit ., ' I ,) v: ;1': 1,1. " ) (,I tI .. , I' " ,I 1 l li II'! 
II i!1 r:,,"l li :t:tt :d ~i Il1l111 : 1I1 I" J1I' ; ly III till' ':lrrr :,'1" " ,,· ,· .• ·1, """""llIfJ VlT.lIIII'1 ' :/l lrllll)lI :.I,.IIrI:l 
vaCIlWII !t1l"I" 
A pimirllllp.lr>r i,; IIIII iIHl i! ; I ''''' '''~ ;I' ' I ' ' . 1"11 1', ,:.1 ·1. ,,; :1" , ,1'1'" h : "" ":a" ':II,,'" 

All the t c~ 1 proer.dulf~s {w;'l<;h jll,;} . di~r~fl": i,, ~ 01 I f'l'HJP.f1 !; <'lid 1r: i""fJi !lfl w illI ;:1 tW': 'lIl) IIFI! it": 
multi ·channel photomeleT) c;rn h e c ;wlerl oul .1ulo ll ' il \l r. ;\" y by IIl I"! l3c:-tllillg 1::1ISfI PI()CC5' 
SOr. 

Diagnostic Significance 
II a sample con\:]ills Vh1l5 ·C;r.p. t:i li r; IgG bll II ,., rrrl l r:-S lJ0111linq Igr.1 . ItJr:> 1l a p, ior illlt]c lion 
or an active or passive ImtTl\lllil:11io l1 nJ" y b e:? <1 r;C: III11 '!d 

A four -Iold IIlC:rcasp. in Ihe l ilci (If t\l c ' nG ;)rrliVC' ·'i r.!i bC'I ·,· ...... c n I.·.·n !'>(,IIJ11l 5;1II ' [l' CS l il~.PI1 il l 
an interval o f :3 weeks a,,11 tesl C' ti ill 11 1C 5f111'e l ill1.::o find 01 tile del r:? c lioll 01 r,pf'!cilic lyM 
antibodies delllQllstlfltc s a 'eeclIl illl ':'t: li' l l1 . 
In IIIe r:fl Sf! f) l sllh flClllr ~r l ('r('!ii"q ():1!l"" f ep ll l i i'i ; ! s ~ ; , ' tj IIl r. If) {' ;"I' IliI )IJI IIf ' ~; ;11': :1'; ;'! I I til'! 
l1igll('1 hy (l1t1c tor o f 10 10 1001111;' i'l lit,.. 1: ;'lO:;~ Ol :l pnl"!IlI.('I( ' l ',p,, !d hOII1I1 ' '' : I' ; I ('~ 

1 he MC:1r.lc ::; EI.ISA is hlfJi r: a1 r:o d Il) r rllllf"I, c l1ti :.l1 Ji,Hlfll ''ji'j il) :111 inl C'r: li rlll,) 01 unklUJ'N1I ')II!Jill , 
in rrll ec lio l1s 01 the skill :twl OIlIC' I')<1 r:o tOf cJlft"" r:'1I 11 :1ItOIl '".' 111 e '} 1I11 'c ll;'"! S{';HI ~ t I'!VCI . 
SCllliTI sickness, dfuf) eJ(a l1lh~lIl<1 f? )(a llihern;r $IJl' ilulll , ;]11,j i" l c(:,lo lIs by ECIIO virUSI1C;, 
and in infectiol1s 01 the rcspifillolY hitet ;'Ind (,11,,11,,1 11('11V f) lI ~ c;v ",lf'm 
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Appendix II 

QUESTIONNAIRE 

DATE 

1. IDENTIFICATION 

1. Full name 

cuDE NO. 

NONTIf YEAR 

._-_._._. ---- - - ---

2. Mothers --_ . . _ . . ... - .. _-------

3. Gender 

4. Age (Months) 

5. Ketena 

6. Kebele Zone 

7. House Number 

II. Weight 

III. History of natural measles 

Yes No 

68 

IV. Were there any health probl e ms with your c hild noted 

after vaccination? 

1. If yes, state the typ e of probl e m appeared? 

(sign /Sy mptoms) 

2. How many days after the vacci nation the problem 

appeared? 

3. How long did the problem last? 

J 



" 
69 

4. Did you seek any he lp f o r this parti c ular health 

problem ? 

Yes No 

5. If yes Where /Whom ? 

6. Were you anticipating and ready for such problems. 

Yes 

7. If yes, Why ? 

SAMPLE 

1st Blood Sample 

2nd Blood Sample 

BOOSTER EFFECT 

No 

DATE 

TAKEN 

DATE 

ANALYZED 

2nd Titer 

1st titer 

TITER 

(OD) 

Name of the perSOl1 who filled the questionnaire 

Title S i g 1m t U r e 

J 



Jpend;x III 
7 0 

Pr ese n t;) t i o n o r a~_l l!!~oss ib Ie o ut c om e s 

or til e J (j (j , 9 -;>3 mo ntil s c illldr"en obtain e d. 

3GG 

C III L f) I ~ E N 9 - 2 3 t~o NIII S 
SUUMITT EU AT PR EVA CC INATION 

25 
UIWPOU "I S 

207 

SERONEGAT I VE S 
(PREVACCINATION 

SAMPLE ) 

3" 1 

PAIH S 
ANALY SEU 

100 

SEHOI'O S I T I VE S 
( I' I~ E V A C C I N A 1 I 0 f1 

S/\MPI.E ) 

·0 

34 

UN SPECIFIC LI\B'­
HEI\CTI ON 

(PRE on POST) 

198 

SEROCONVEHTEU 
(POSTVACCINATION 

SI\MPLE) 

9 

NO HI SE Ifl 
TlTEH OF 
PO STVI\CCINI\TION 

91 9 

<" FOLD ~A FOLD RISE 
III SE IN IN TITER OF 
TITER OF PO STVI\CCINI\TIO 

SAMI'I. E PO S IVA CCINI\IION 
SI\MPI. E 

SI\MPLE 

J 


