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Krgwledee of the vabella aniibody profiles of female poprlations of variows ages ard
in varions geographical areay v essenind for an imtellivent and efiective adminisiration of
ribelle vaceine, The investigation veported way wedeviaken to exiend a previows WHO
calfaborarive siwdy ra fnolide addfifonal areas of the Amevicas. Axin the other matnfand areas
ineduged in the earlier sivdy, the presence of vabella haemagalutination-inhibiting antibody wos
Jowned o e fikely event In over 8% of the femaler of ohild-bearing age in Argenting,
Brazil, Chife, weban Pery (Liva) and Uregiay. Aniibody rades were siznificantly fower

in Jdgmrica, Pawcea, roval Pevw and Trividod.

These data confirm and extend cavlier

Fireefimgs af fow devels of rebelle fmeaity e certain Bfand ov ivelated popudaiions.

knowledee of the rubella antibody profiles of
female populations of various ages and i various
seopraphical arcas s essenbial for intelliment and
elfective administration of mbelly vaccine. In oa
pravious WHO collaborative study on the sero-
epideminlogy of rubella (Rawls of al., 1967 i1 was
found that a high percentage of the female popula-
tions in most areas of the world possessed antibody
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to rubella at child-bearing age, However, some
rural and island populations sampled had signifi-
cantly lower immunity, suggesting a corrclation
Between rate of acquisition of antibody and popula-
tion density.

This present investigation was undertaken to con-
firm these carlier results and to extend the study to
inchede other arcas of the Americas. The authors®
laboratories in Argenting, Brazil, Chile, Jamaica,
Panama, Peru, Trinidad, and Uroguay collaborated
with the World Health Organizalion in the survey.

MATERTALS AND} METHODS

Prior 10 undertaking the stody, all collaborators
met at the WHO Rerional Reference Center for
Respiratory Virwes Diseases, MNational Communicable
Iyisease Center (NCDC), Atlanta, Ga., and partici-
pated in a workshop organized by the Center and
WHO on the standardization of rubella hasmaggluti-
nation-inhibition (HI) techniques.  This HI test was
later applied in each laboratory under the same
conditions, using standard reference sera.

Fubella haemageslutinin (HA) antizen from a
single ot was distributed to cach participating
laboratory by the National Communicable Disease
Center. The antizgen was prepared according to the
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method of Halonen et al. (1987} from BHE-21
tissue culture infected with rubella strain BEA 273,

HI tests were performed using microtitre eguip-
ment and U-plates with 0.23% day-old chick crv-
throcyees and 4 units of antigen as describod by
Halonen et al. (1967, Immune sera and normal
sera were included in cach run as controls,

Survey sera were collected an 1967-68 by cach
laboratory from females in the age-groups 53-9,
10-14, 15-19, 20-24, and 25 34 vears, representing,
s far as was practical, urban and roral arcas af
their countrics. Forty or mare sera wene collected
from cach age-group where possible.  Sera were
stored al —200C, Immediately prior to testing, sera
were exiracted with kaolin to remove non-specific
inhikitors and adsorbed with 5077 chicken ervthro-
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ovtes to remove chick cell haemagglutining (Halonen
el al., 1967,

RESLILTS

The association of rubella HI antibody titre with
prior rubella infection has been amply documented
(Halomen et al, 1969 and, within the limits of
laboratory test error, the percentage of sera with HI
antibody present may be assumed to reflect the
rubella cxpericnee of the population,  Rubefla HI
antibodies at titres of 1 ;10 o greater were present
it over 300 of the females in the youngest age-group
tested (59 vears) in all the populations except those
in rural Jamaica (42 %), raral Peru (23 %), rural and
wrban Trinidad (10% and 189, and rural and
urban Panamea (112 and 32 %) (see the table), Tn the
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10-14-vear groups in the same populations, over
80%, were seropositive, again with the exception of
Jamaica, Panama, rural Peru and Trinidad. Only
28Y% of the females of this age in both rural and
urban Trinidad and only 28% in rural Jamaica and
33590 in rural Peru were seropositive. The propor-
tions for urban and rural Panama were 58% and
2574, respectively, In all other areas except the
islands, Punama and rural Peru, maxinnm antibody
rates occurred in the 10-l4-vear ape-groups and
either remaingd the same or decreased slowly there-
after. Maximum antibody rates were not reached
in the populations of the islands, or Panama or
rural Peru until after the age of 25 vears,

Except in Panama and Peru, there were no appre-
cigble differences between the wrban and rural
populations in the age distribution of rubella anti-
body, The acguisition of antibody in persons in the
rural areas of both Pera and Panama seemed to lag
behind that of their urban counterparts. The rural
Peruvian sera, however, were collected [rom Indians
and mestizos living in isolated jungle areas under
entirely different climatic conditions from those of
the urban Peruvian population. The percentage of
seropositives in rural Jamaica was also lower than
m urban Jamaica in the 5-9-vear and 10-14-year
age-groups, However, a portion of the urban sera
had been collected from & boarding-school which
had reported a rubella outbreak the vear before and
this may have exageerated the urban rubella
EXPETICne.

DSCUESI0MN

This present study confirms the findings of the
previous WHO collaborative study (Rawls et al,
1967} an the distribution of rubella antibody. Rubella
antibody was present in over 80%) of the females at
the age of puberty in mainland populations. The
finding of low antibody rates in Jamaica, Panama,
Peru and Trinidad supports the correlation between
population density and/or geographical location and
antihody levels reported by others (Pits et al,, 1969;
Rawls ¢t al, 1967; Sever, 1947).

Reasons for the low rates of rubella immunity in
these areas are not clearly understood, Ethnic dif-
ference 25 a possible explanation for its limited
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spread has been adequately discounted in earlier
studies {Rawls et al,, 1967; Sever, 1967). Black
(1966} has proposed thal a certain minimum popula-
tion density is necessary 1o maintain certain discases
in epidemic form. Theoretically, this minimal Jevel
is not reached on the islands and the discase must
be periodically reintroduced from mainland areas.
Panama is alse geographically isolated and in this
respect i3 similar to the islands. However, world-
wide travel to and from Jamaica, Panama and
Trinidad is a daily occurrence in all seasons, provid-
ing ample opportunity for frequent reintroduction
of rubella from other areas. Furthermore, rubella
wis known (o have been present in both Jamaica
and Trinidad 1-3 years prior to the collection of
study sera {Bisno et al, 1969; Miller & Thorburn,
1966). In spite of low antibody rates no major
epidemics were recorded. This observation, coupled
with the finding that antibody rates al any ape are
consistently  lower than those on the mainland,
suggest that “isolation ™ and the requirement of
reintroduclion are not the sole factors in limitinge
the spread of rubella.

The islands and Panama have a second major
feature in common—all have tropical climates, Rural
Peru, which also demonstrated Jow antibody rates,
is alse a tropical arca. However, the data of Rawls
el al. (19670 do not support a consistent correlation
between antibody rates and climatic conditions. Some
tropical mainland areas had high antibody rates.
The low incidence of rubella antibody observed
here may well be the result of a combination of
factors.

The critical question s whether the low rubclla
antibody rates signify an increased risk to females
of child-bearing age in these areas, Although Pits
et al. (I1969) reported an increase in congenital
anomalies in Trinidad after the 1960-61 outlbreak
and Miller & Thorburn (1966) reported congenital
rubella in Jamaica after the 1964-65 puthreak, the
theoretical danger of low antibody rates among
females of child-bBearing age may be offset by the
low atlack rates. Howewver, increasing travel to the
islands and Papama as well as increasing travel by
the local population to mainlfand areas make it
impossible to predict the extent of rubella spread in
these areas in the future,



422

W, R, DOWDLE AND OTHERS

RESUME

ETUDE COLLECTIVE DE LA SERQ-EPIDEMIOLOGIE DE LA RUBEQLE CFFECTUEE EN 1963
SOUS LES AUSPICES DE L'OMS DANS DES POPULATIONS DES CARATRES,
DE L‘AMER]QL'E MOYENMNE ET [E L‘_-"-.}-]']‘;‘IHQUF DU SUD

La présente enguéte collective sur la séro-¢pidemiologic
de la rubéole a &té enlreprise afin de confiriver et de
compléer les données recueillics au cours de préc@dentes
investigations. Des laboratoires d Argenting, du Brésil,
du Chili, do la Jamaique, du Pasama, <Jdiu Pérou, de Ja
Trinité el de FUrazuay v ont particips, Dans chacun de
oes pavs, on g prélevd du sérum chez des sujets de scxe
feminin appartenant aux groupes odge 59, 10-14, 1519,
2024 ef 25-34 ans et recherché la préscnoe d Enticorms
anti-rubécle par épreuve diinhibition de Phémagsiuti-
nakion,

Dres titres dranticorps de | 10 o davantage ont Glg
trouvés chee plus de 30% des fillettes de 5 & % ans, sauf
dans les sépions rurales de la Jamaigoe et du Péeou ains

quti la Trinité et ac Panama. Dans le sroupe d'ige
I0-14 ans, plus de 30% des sérums &aienl positifz 4
"exception des sérums collectés dans les pays qui viennont
dBtre cités o la proportion des échantillons positifs
varigit de 28 & SE% Dans tous les pavs, hormis les iles,
l= Papama el les rézions rurales du Pérou, les taux do
posiiivitg maximans ont éle relewds dans e groope d%ge
10-14 ans. Les taux restaient inchangés, o diminupaient
[entenent, dans les grovpes d7ge supérieur.

Cas donnéss correborent los ohservations frites précé-
demament et font ressortiv e faible degpré d'immuonité
envers la rubéole des popuolations de certaines fles ou de
régions izolécs,
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