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ABSTRACT

Cifeciives, Although rubella saro-
susceptibility among women of repro-
ductive age 1in West Africa ranges from
L% to 30%, congenita] rubslla syn-
droees has not been reporied. In Ghana,
rubella immunization and serologic test-
ing ars unavailable, Chr objsctives weee
to ientify congenital mebella syndrome
cases, ascertain rubella antibody senoe
prevalence during preenancy, and rec-
ommend stratezicz for congenita] rshella
syndrome surveillance.

Merheds, Congenital nebslla syn-
drome cases wers identified through
praspective surveillance and refrospec-
tive surveys of hospital records. A ni-
bella serosurvey of pregnant urban znd
rural woamen wag performied.

Resalis. Eighteen infants bom
within 2 S-month perssl met the con-
genital rubella syndrome case defini-
tioms, coinciding wath 2 9-fold increass
in presentation of infantils congenital
cataracl. The congemtal rubzlla syn-
e rae for this otheranss imreconded
rubella epidemie was consenatively es-
timaated oo bo L3 por 1000 live barths, A
postepidemic mbslla immunine rte of
92 6% was documensed amoag 405 pres-
nant wonssn suscentibilitg was il
canthy asoctaied with yaLmger ape (P=
SO0 and ethnicity (northern tritss,
F=247

Carciksions. Congenifal mibslla
symdromes occurs in Ghana but is not re-
poried. Information shout congential m-
bella syndrome and’ rubella’ in sub-
Snharan Africa is necded to evaloate
inchusion of Tabella vaccine in proposed
meisles control campaigns. (A S Prb-
tic Himalth, TO00;E:]1 555-1561)
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Although congenital rabella smdrmes
was ot recognized until the middle of the 20th
century, mubella vaccination programs have
already ensured that it is an inercasinghy rans
disease in the industrialized world* Elinvinarion
goals have baen set for Finland, the Unived
Siates, and the English-speaking Caribbean,
and mubelly control in ather regions of the
Americas 15 a foreseeable goal ™™ The global
picture 15 very different—only 28% of the de-
wlnpmg coumimies routingly vaccinate apainst
ruhe]la

Mathematic moedeling bas yieldad con-
genital rubelby symdroome dissase hunden esti-
mates ranging fram 110 000 e 308 00 per
vear,*"” These estimates de not include fetal
deathe, which may cqual or exesed the est-
miated corpenital nubella symudrme births, Most
coagenital rubelia syodrome cases are thaught
1o o | developing coumimies and ane often
urmecognized and wmrecordad. " Evenin some
developed countries, it has been estimated that
only 20°% of conpenital rubella symdroms cases
are recorded appropriatshy'*

Congenital robella symdrome is a major
global cause of preventable hearing impair-
merd &nd blindress, Ina schoal for the deafin
kdadras, India, rubella was foand to be the
Ia:gc—s.:prt-. critable cause of deafness (20%% of
374 ¢hildren),” Although eye manifestations of
cangenital rubella symdroames such as cataracts
are mare readily detsctable, community-based
data from developing countrics are scaree. ' ™
A prospective hospital-based study from ledia
reported that 26% (25 of %57 of the infancs with
cataracts had & positive resalt for sslivarny ne-
bella immunoglobulin M (Teh)."*

There is incrcasing neoeenium is quan-
tify the global burden of disease due to mabella
amid congenital rubella syndroames, partly as a
result of the opportanity 1o link mabella with
meeasles elimination campaigns for a relatively
small marginal cost, Af pressnt, 113 countries
hiarve set measles elimination targets (B, Mal-
gaard, MD, wriksn communication, Novem-

beer 1950 In the 30 years sinee rubella vacsins
was licensed, the Warld Health Organization
["WHC) Expanded Programme on Immumiza-
tzan has nat made a glehal recommendation re-
parding rubella vaccination. ™ Recent WHO
recommendations encourape all countries not
routinehy immunizing against nobedla to guan-
tify the borden of disease doe to congenital
rubella syndrome and o consider universal
rubella vaccination in childsen and crsuring
igmunity of woasen of childbearing age ="
Couaniries with grester than 2084 measles im-
munizatien coverage ameng clildres are ad-
vised to consider setting & rubella elimination
goal at the sams tires as farpeting measles
elimination.®

In 19906, WHO reported that 78 of 214
coumtrics surveyed had a natiomal rubells vac-
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cination program. Betacen 1995 and 1994, an-
ciher 27 countries added rabella 1o thesr sched-
ule, and the vaceine is available in the pavate
seclor i some counlries S A strategy of ru-
bella imnumization in chilidhood, bat with low
Coverage, May inerease congemtal mibella sym-
drome prevalence. ™ No countries in suh.
Saharan Africa include rubella in tbeir natioas|
IMmLInizaticn :|:I-|'|.'.lgm:|1'|,!5 and rubells scooboey,
which 5 essenbal for relizble rubella suneeil-
lamice, is unavailablz: in much of sub-Salasas
."l.'l'ri-:.a."":'

Data on congenital mabella smdsome in
Adrica are very lmited, and the few previous
reponts refer o small auswbers of clinicalby -
agrosed cases.''™ The largest reported con-
penital pabella syndrame case series from sub-
Saharan Africa was 18 cases following
simultarsous epidernas: of rubelia and measles
in Harare, fimbabwe, afler an influx of
refugess in the lil?tlsf":' In Cihana, routing
seresning of antenatal womsen for rubella ime-
ity is ot available, snd neither rndhella nor
congenital rabella symdroane is currentky 3 no-
tifiable dizesse. A< in the rest of sub-Sahamn
Africa, Gihana dies not melde rubelia fmmme-
nizatin in the natonz] immanization program
even thiagh measles immanizagion is roatingly
administered to infants at 9 months of age.
Measles 15 a notifiable disease, and surveil-
lamie bas ampeoved since the mid-1950s,

I 1956, several suspectad cases of con-
graital rubella syndrome were idensificd at the
hain 1|:a|:hing ]1|3l.1|:|i|2.1| in Kumasi, Ghana, In
this study, we repart on the investigation of
ideatified cages and discuss the resulis of a
Sl.ll:l.i-ll'qutn.! Tiehellz :mtihl}:l:.- ,5.¢T-.:|-pn:'.'.a.'||:|:'|m:
survey. The objectives were to document local
congenital nebella symdroms cases and o pro-
vule mformation on rebella serosusceptibilicy
in arder fo mods] an estimans for congenital
rubella symdrormne cases. Inaddition, we doen-
mignted some of the challenges incstablizhing
congenital mabella syndreme survelliance.

Methods
Setring

Cihana lies in coastal West Africa and has
2 population of approximately 18 million peo-
ple. Kumasi is the Ashanti regional capical, and
the BOkbed Eomie Anoloye Teaching Hosps-
2al gervis tha city’s population of | millies in-
hatalanls, along with a series of small govemn-
enenl 2nd pervale health clinics,

Case Dofinitions
Cases were classifisd as climizally con-

firened, kaboratory eonfirmed, of probable, ac-
cording to the fellowing case definitions™ ™
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= Climicrily confTrmed canpeniial mibella
syrdrpme cases An infant with either 2 sissjor
critenia (e, congenital calamcts, congenital
heart disease, auditory painneent) or 1 major
and | minor coiterion (ep. . hepatosmegaly, mis
crocephaly, severs developmicntal delay, fail-
ure to thrive [weight for age below the third
centile], thrambocytopenia [< 130 LOFL]).

»Leabaratane-confimned congerinl rubella
syndrame case; An infant with positive serol-
gy Por rubella Tghd and signs consistend with
a diagnoss of congenital rubslla syndrome.

* Probalile congenitad Aebells syndrome
wase; An infant with heant discase, suspected
hearing impaimment, ozt least | eye sign cons
sissent with a diagnosis of congenital rebella
syndrome (cataracts, microphihalmos, con-
penital plagcons).

fdensification and fmeesiigaiion af Cases
of Congenital Rubella Syndrome

Conpenital mbella symdrome case aseer-
tainmnent was both prospective and relrospes-
tive, Prospective surveillance was condusted
at Komfo Anokoye Teaching Hospatad between
March 1996 and June 1997, The principal in-
vestigator examined infants presenting with
signs sugpestive of congenital rubella syn-
drome, particolasly candiae defects and
cataracts. [Fihe infant fulfilled the peobable or
cliniczlly confimed case definition, and the
mwather pave comsent, the molher—infant pair
was enrodled in the shady.

A questioniaire covermng the pregnancy
and kirth history was campleted for each
rrother—infant pair. The mother’s age, panty,
and detzils of any illnesses dusing the preg-
nancy were recarded, The chald’s birthdate,
birthweight, and presenting problems were dog-
uroentid A full clinical examination was per-
fermied on the infant, Chest radicgraphs, ¢lec-
tropcardiograms, and echocardiograms were
ohtzined for most of the infants, Cloacoustic
criission testing with the TLOSE equipmeant
(Crodymamics Lid Hatfiekl, United Kingdom)
was avalable duming a limited period, and 2 in-
Farls were examined with this cqu.ipmmt. Mo
foem of awditory assessment was mmilable for
the other cass mfants, Paired serum samples
were ablamed fromm the infants and mothers
and were stored a1 -70°C far later semologic in-
vestigation. Follpw.up was attempted for
prospectnily dentified infands.

Rerrospeciive Medical ard
Op&ihalmalogic Becard Review

W conducted a retrospective survey of
miedieal records of hospital inpatients (1994
15405) o ideritify infants fitting the case defi-
mitions. We alse revicwed Ophilsalmology De-
Parmsn: cutpaticnd reconds (o document niew

caces af cangenital cataract in fants (1993
1957).

Erbella Seroswrvey in Urban and Rural
Frﬁgmnr Momen

A rubella seroprevalence survey was
conducted among whan and rusal pregnant
v in e Asksnn Pegion Al women poe-
senting to the Antenatal Clinde an Komin
Ancloye Teaching Hospital on 7 canseculive
wiechkdays in May 1997 wene invited to par.
ticipate. [n addition, the pregnant wismen in
2 ruzal commaungties 30 kme firom Kirnasi were
dentifiesd through district health personnel
arul the local chizf For women who consented,
a questionmaire was completed covenng sim-
ple seciodzmographic charmcteristies, child-
bpoufl resiclence and current residence, and ob-
stetric hzstory, Urban residence was defined as
a settlement of mase than 000K peopls, a
town was defined as a popalation of 1000 to
D00 B0, and rural residance was defined a5 2
seltlement of fewer than 1000 people. Sera
from all participants were stored a8 —70°C for
rabzlla seralogy. All the data were collected
ymnideT anomyTremas identity codes and wers un-
linked to the women's names.

Rubella Yerologic Tesiing

Samples were transporizd on doy e fiom
Gihana o the United Kingdom, Weussd 2 come-
miercially wilable assay, CAPTLA Bubella M
{M-ﬁ;lﬂgﬂl B'iDP'."IIU“-EJ m'lbﬂ.l:ﬁ STJI-T'::I'r
Linited Kingdom), to best sera obtained fom in-
farits with suspected conpenital rubella symdnomse
sl their mcshers for nabella-specific Iphd. A sec-
ond comamercialby available enmyes immumoas-
say, Bicelisa Fubella IpG (Bioks 5.4, Barccloma,
Spain), was used o est infant and maternal wera
for rubella-specific immunoglabalin G (IgdG).
For the nabella serosurvey Smong pregeamt
v, the Brisiol Public Health Labosatony
tested for rubella-specific IpG with single radiz]
hemolysis.* For single radial hemobysis test
results of less than 15 IUmL, the Rubabex katex
agelutination test {Abbott Laboratories, baid-
erhead, United Ringdom) veas ueed to petest.

Analvsiz

The data oeere entered and analyzed with
Epi Infio Vib.1 (Centers for Disease Contral and
Prevention, Atlanta, Ga). For the nebella sero-
survey, ° test or Fisher exact test was applied
a5 appaopriate, and MMantel-Hanszel stratified
% test was used if indicated,

Mathematic Modeling

W usad a catabytic mode], applying age-
specific seroprevalences from this survey, o
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TABLE 1—Raesults for E Infanis With Prospectively Identified Congenital Rubella Syndrome: Kumasi, Ghana,
Margh 19%6—Juna 1837
Age at Weight at Main Eyus Hhar Irfar
Cosa  Presantaion, Presenlatisn, Presenting (Silsiersl Hearing Clirscal Immuneglsbaulin
Mo, i b Complaint  Cataracts) Cardias (DAE} Featunes® Ighi® Quicoma
i ] 425 Dewsfopmental s PC& HA Hypatoaic =  [Diedat 12 months
delay of aga of LATI
and cardias falure
= 5 42 Cough Wi FDA HA Hepatosplenomegaly, + Cied at 8 monihs
mECrpoaphaly of apa of LATI
3 d a4 Cataracts eg F& BA MEcrocephaly, Poor progresa)
ttrombocyiamania + o waighl gain
4 B 4.5 Casaracis Wi Vsl HA Thrembocyicpenia + Sean twica; home
5 hours! iravel away
5 3 az Cough el F= Ha Micrecephaly = Poor prograsa!
FEEOON S no walght gain
al 5 db
E 12 a4 Failurg ta thrive  ¥as P53 Mo Microcephuly - Sgen once; home
FE b 3 hoiurs! traned s
al 8 di
Noda, LATI=lower respiraleny tragt infection; KA =net avallable; OAE = oloaooustic emissions: PO =palent ducius arletiosus: PS5 pulmonary
sienasts; VSO = venlriculds septal dafct,
"AT cases showed Railure fo thrive (ungier third centile for age) and developmeantal delay,
EAT methers and infanls wers immuneglobulin G positive,

deterrmane age-specific rsks for robella infee-
tiom, These risks were then combined with
Cihanas agesspecific binhrates, the nambers
of women in each 2ge band (Demographic ard
Healtlh Survey data), and  gestation
stage-specific isks of congenital rubelia syn.
drome given marernal infection™ o estimane
the nurnber of congenital rabella syndrome
cases expected annually

Results

Hdentification of Congenital Rubeila
Syrdrome Cases

We identified 18 infants who fulfilled the
congenita] nebella symedrome case definitions.
Prospective surveillance in the Depantment of
Child Health from March 199 to June 1997
wlentified § cases of congenital rubella syn.
drome. Complete data and sesabogic resalis
wers available for all 6 motber—infant pairs
(Tabkds 1y A second groap af 6 chinacally con-
firmed cases was identified retrospectively
from inpaticnt kospital records; these patients
had all presented befoee March 1996 with cone
genital heart defects amd cataracts. A thind
group af & probables casss of congenital rabella
symedrame was idenfified through (he oulpa-
tient reconds of the Ophthalmelogy Depast-
ment, and all of these patients had bilatesl
cataracts. bt no other detadls were avaalable
an coexisting abrormalities, The estimated
birth cohort fior the Ashanti region as the da-
nocnabar ard abartory-confimmed cases and
clinzzally confirmed cases as the numerator

October 2000, Yal. 20, Moo 10

(n=12} gmve a ratio of 0.8 cases of congenital
rubella syndrome per 1 live births per year.

Timing af Birth of tke fnfarcs HEh
Corgenital Rubella Syndrome

All 1% patienis were born between Ocin-
ber 1995 and Febozsry l‘;’ﬂ‘ﬁlmdm:mag@
ar presetation was 3.8 months (95% confi-
demsce interval [CT]=2.7, §.9; ranpe=2-12
monthe). These miants presented betaeen De-
cember 1995 and September 1596, but no ad-
ditianal congenital rubella syndrome cases
were idenitified during the final 9 months of
sl lance.

Resuls for the Prospectively Idendified
Cases af Congenital Rubella Syndrome

The ¢lmica] details of the 6 prospectively
idzntified infants and their mothars ane sum-
marized in Table 1. Towo childres presented
with cataracts (the mothers soticed white
pupils), 2 presented with cough, and the re-
miaining 2 failed to thrive o suffered develop-
meental delay. Four of the & modhers recalled a
nonspecific febrils illness during the fiest
tnmester, bat cnby 1 mother had noticed 4 rash.
Two af the 4 mothers subjectively atmibuced
their symoptoms to malania, The mean weight of
these & children at presentation was 384 kg
(93%% CI=338 kg, 4.30 ke), and all weee
markedhy below the third centile of weight for
age. All & infante had bilateral conpenital
cataracts and congenital candize besions. Eeho-
cardicgraphy confirmed pulsanary slenedis
in 3 of the infants and 2 pavent docas anena-

208 in 2 A ventricular septal diefiect was clini-
cally suspected in the last patient, but 2 con-
firmatosy echocardiogrem was not ohiined,
ﬁhhﬂl.lgli&dimduﬁacunmnnlwmﬂm
ihe parents, akacastic emissions testing of
2 infants mdicated profoumnd sensorineural hear-
ing loss with ne response at $0 4B (Table 1),
During folloe-up, 2 infants died, 2 infants at-
fended the hospital only onee or twice, and the
remnaiming 2 infants mads poor elinical progress
with n weight gain and wers subsequently lost
£ Fodlonw- 1,

Sern from 4 infants sested positive for Ighd
rubella antibody, The 2 infants whoss sera
tested negative for mbella Tghd antibody wens
aged 5 anl 12 months, Sera from all & moth-
erd l=sted positive for mbella IgG antibady,
and serum from 1 mether fested positfive for
rubszlla [gM antibody 4 months postpartum,

Reswlts for the Betrozspectively Fentified
Caves of Congenital Rubella Syndrome

The & patisnts idenbified throagh medical
inpatent reconds 21| had bilateral catarmects, con-
genital heart disease, and failurs to thrive with
several ather minar critena. None had ruk=1la
srrnlogy perfinmesd, but nons had Festures wug-
pEabive of a speeific genetic smidrame, An-
ather 6 cases were identified theawgh ophthal-
miologic outpatient note recomds, bt because
only ophihalmologic findings wers reconded,
ez infants wene claegified as “probable con-
gmi:al rubella symilrame cases” The memnher
af mfants with bilatzral congenital catamcts
seen by the ophthalmologists in 19590 was mors
than d-fald higher than the mez for other years
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FIGURE 1—Number of new cases of bilateral congenital cataracts in infants: Komlo Anakye Teaching Hospital, Kumasi,

and % times higher if all the cases of catarscis
detected by te study wers inchoded (Figure 1.

Rubeila Serosirvey of Prognant Women
i Asharil Region

Of the 405 Feegnant women who pmii,;;b-
spated in the mibella antibody serosurvey, 303
attenibed the Kamfo Anakye Teaching Hospi-
tal Antznatal Clinie (urban groug), and 100
lived in 2 rural commumitics 30 ken from K-
masi, The mean age of all the women was
28.2 years (95% CI=27.67, 28.76; range=
13-44 years), Thers were 11T {28.9%) prim-
Leravada, and mean parity was 1.93 (932 Cl=
.74, 2.12; range=1-%). Mast (309, T6.3%)
wizre of Akan ethnicity (southern Ghanaizn
Lribes), and mast of the others were from the
tribes of northern Ghana, The women pre-
cominanthy worked as indzpendent tradiers oc
farmers (354, E1.4%). A minonty (116,
28.6%) had secondary schoal edusation or
highee.

The averall ssroprvalences of rubslla IgG
anfibody was 92.8% (n=375). On the initial
single radial bemolyss eese 51 tested negative
or "borderling” for nobella [pd antibady, and
thise were refestod with the Ruobalex teat, which
Epaand that 21 were rubella IpG antibody pos-
itve, The vanation of nabella serostanss with as-
sorted socidemagraphic chargcteristics is
shown an Table 2, Rubella immunity was sig-
nifrcanthy nssooiated with increasing matermal
age (37 =5.04, =000} and with non-Akan,
or northem, ethnicity (3= 5.04, P=_024). Cur-
rent place of residence was not statistically as-
sociated with mobella irmmuning
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*Adjusted for maternal age.
"Sigrisscant at a=0.05.

TAELE 2—Rubella Status of 405 Pregnant Wamen by Varigus
Soclodemegraphic Characterislics: Ashanti Region, Ghana, 1957
Fubela Immunoglobulin &
ity
Maternal Charactenstic Mo Immuna (36 Immunity by Class) QR (95% G0 a
Matarnal age.
1320 29 (82.5) 000
21-34 289 (328
B5—44 45 (47 &)
Farity
Primiparaus 108 (32.3) 104" (063, 6.03) NS
Kullipareas (1) BES (9271
Tribe
han-Aban {pariiein) 2 AT DAT(1.08, 5010 04
Akan 281 (34.2)
Ccupation
Professhonal 4 [30.1) 143029, 230 NS
Manpralessional G0E (929)
Ecucaton
Secandany of moee 107 (922 094 (0,29, 2300 WS
Kiddle school or lass 2ET (B27)
Childhoad iegidence
Auraliewn 173 (90.5) 1.7 (061, 3.62) HS
| L 148 [94.4)
| Cument residencg
I Ruralficwn 124 [31.9) 147 {050, 2.70) ]
| Urkan 250 (92.9)
|

Msta. OR = odds ratio; Cl=confidence infenal; MS= not significant.

INscussion

The 1% patients wath confirmed or prob-
ablz congenital rubella symdrame wens all bom
within a S=month period from Ociober 19585
e Fehruary 1996, suggesting the ocoumence:

of an otherwiss undocumented rubslla gpi-
demac inoeardy 1993, comcident with a dosu-
mizntzd measles epidemie, Cur conservativehy
estimated rate of 0.8 congenital rubella syn-
drerne cases per 1000 [ive births comparnes well
with rates in other reported rubglla cutbreaks
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mangmg from 006 to 2.1 per 1000 live
births."** Hawever, the s congenital -
billy gymdriame rabe may have been consider-
ably higher because aur hospital-based case
agcertainment had limited sensitivite

The mubella immunity rate of 92.6%; that
s subsequently documented is higher than
previausly reported from Kumasi and ray ne-
flect mmmunity acquired by women who wene
infected during the ousbreak ™ We are unswase
of any recordsd mabella cases during the large
mersks epidemic, when appronimately 30000
clinical cases of measles were recesded. The
measles epidemic peaked in Apeil 19493, with
10000 cases reported in | month, codreiding
eactly with our predicssd timing of the rubella
culbresk. Concurrence of measles and rabella
epidemics has previously been reporced.™
Rash-fever surveillanes conducted as part of
miexiles contmol programs has found that & high
pripartion of clindezlly smEmb::i meashs cases
are rubella IgM positive,' ™

Cangenital mabella syndrome has net pee-
virsly been reporied from West Afcca, al-
though 2 reponis from Migena found that 9 of
41 infarits with patenit ducoos ancriceus™ and 67
of 267 deaf children'? had additional elinieal
features sapgestive of conpenital rubells syn-
drame. Several nabella serosurveys have becn
conducted in West Aftica, ™ including 1 study
froem Cihana, ' These 9 studies reported rubella
seromasceptibiliny rates betasen 1006 and 3334
for women of reproductive age. Immuanity was
closaly correlated with age, implying rubella
endemizity, but the propaetion of susceptible
WOMEN Wag very simikir 1o 1hat i the prevac-
cine era in indusinzlzed countries, allowing
opportanity for periodic rubel iz epidemics and
supzesting that corgendal nobella symdromes is
likehy to be oocursng bat s unrepested, =

Char study highlighits some of the chal-
lengss in instituting coagenital rubella syms
dromee surveillance in this reglon. We sus.
pect that the identified cases of congenital
rubeslla syndrome represent the proverhial
“tip of the iceberg™ of a mach lasger group af
childeen with congenital rubella syndromes,
resulting from a signilicant nebella epidemic.
T of the prospectively identified congen-
ita] rshella syndrome patiznts lived more than
3 bouss' journey from Mumasi, implying a
wads area of infection. Other patiznts who
presenled o instalutions may have remained
urdiagnased or unreparied, possibly related
1o low awareress of congenitzl mabella syn-
dromie. Two of the cases identified at Komio
Anskys Teaching Hospatal were initially di-
aproaed as lower respiralory et infection.
Six cases of bilateral cataracts seen in tha
ophihalmalegy clinie were not seen o7 a5-
sessed by prodessionals in other clinical spe-
caalties, and coexisting defects may not have
bein dalecled,
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Crur hospi al-based surveallance probabhy
missed bodk patients wath mildar congenital
rubella syndrome and patients with sevens con-
penital rubella gyedsome who sere dying in
ik comaruaing AN of the infants in our sty
had catarzcts, and most had candiac defects, so
our hespital-based surveillanse dicd nat iklens
tify mibder cases, Hospital user fees were in-
creased significantly in the cardy 19%0s in
Ghana, which may have affected access to the
hogpatal, The Ashantis kold 2 neming snd “out-
deanng™ ceremany for babiss on the 40th day
af lifz, and many traditions regarding sechu-
sion of the mother and baby militase apainst
seeking medical hzlp, especially for a baby
with abviows defects, About half of the births
in Ghana are without a trained attendant, and
past of the estimatesd perinatal deaths of 90
per 1004 101l barths accur unregistered at
hearse™ (alse Lawn L E, and MeCarthy B,
I.'U|pu]:||i£|'|.-:r.| adlata, .'I.'.|rar|.|..'|rrl.I 'IE"H'E'}, C;;lngmil;.al
rub=lta syndrome moralify oceurs from the
carly fetal period 1o mid-childhood and hence
i5 e difficult o identify in verbal sutopsies
than a mare time-specific causs such &5 noona-
(R1] I.:‘I‘.anu.;“

Laboratery confirmation of conpenital
nehella syndrome is complicated in settings
where clinical presentation coours late, oftch
beyvord the age when rubelln Igh confirmarion
15 relizbie, The 2 [gh-negative infants were
alder (zged 5 and 12 months); the age-specifis
probabilities of positive [phd ane G and 4004,
respectively ' Becauss boch infants had ar lesst
2 major and 2 minor eriteria for a elmical dis
agnasis of congenital mbella smdsame, amd
biodh meochers were IoG positive, it is highly
profable that the correct diagnass was con-
genital mobella syndrome. Mewer labaratony
techmigues overcome this diagnastie Giliealty
for survedllance but neay nod be feasible i k.
resgurce seftings. o

The estimated prevalence of congenital
rabella symdrome can ke modeled from age-
specific rates of rubella sascepiibility. The ru-
bella seroprevalence documented in this stady
gives an estimiate of poee tan 3000 Ghanaian
wiormen infected whils pregnant amd 2lmest 700
children bom with compenital rubella smdmme
in | year in Ghana, even given the high levels
of imemunity the we decumented,

Rubella Serozurvey

The seropeevalencs of rubella 1gGiin this
serosurvey of =03 pregnant motbers was
92.6%, which may reflect postepidemic im-
mumity. As expected, nubells immuone stamg
was sipnificanthy associated with nereasing
age. Women from the non-Akan tibes of
northem Ghana may be less lkely 19 be im-
muns becauss of lower populstion density in
ihe northern region. The averall robella im-

munity tate of P2.6% found in this shedy is
similar bo the 20 beve] found inourban girds in
Harare before the 1977 10 1978 epidemics,™
ard imvestigators pestulated that the rural pop-
ulation had higher levels of susceptibility to
rubeila infection. W wers unable to decument
statistically significant differences betwecn
current urban and rural residence, possibhy be-
cause of the extent of the recent epidemie,

Cur response rates for participation by
this peegrant woernen were viry high, with only
O (2,229 women refusing in the teaching
hospital antenatal elinie and noae refusng m
b rural willages, Because fewe than 680% of
pregnant women in Ghana atended antenatsl|
clinics, these wamen wene sell-seleced and
likely 10 be of higher socioeconontic slans
and education thxn the genesal population of
prepnant women. The unexpectedly sswall
number of rubells nonimmwne waemnen re-
dwced the power of the shady 1o document sig-
nificant differences assoctated with rub=lla
stafus.

Policy Implications

In dm[-:'lpirgam.mn'ip.s, marmy carklitions
with sgnificant digease: bunbens compets for
limibed prishlie health aitenisaon and limding. The
buarden of disease due b congenstal mbella syn-
droere 55 largely unknown, but in sstings whene
rubella is endemic, the disability burden from
Hindness, deafess, mental retardation, and
candiac defects is likely to be high. Because the
burden of chronic dizability dus to congenizal
mubella symdromms &= high, the ase of disabilioe-
wdjusted life-years to determine bealth priori-
ties increasss the importanes of robella.™ Such
dusabality incurs hiph treatment costs, and cost—
benefit studies hawve showm considerabls ben-
efit fram rubella vaccination in both developed
and diveloping countries. ™ Mare information
abkaul the burden of congenital rubella syn-
drimie 1% needed to make evidencehasad de-
5300 o0 the cotion af mabellay wcsination, e5-
pecially if this intzrvention may result ina
relatively small marginal cost added 10 &
mezasles elimination campaipn.

The WHO congenital rubelia syndrome
amd nabelia surveillance paidelines recornmend
starting with case-based congenital nabella sym-
drome surveillanee.” Any country consider-
g incorporating nebells vaceination into its
immunizabion progmm mast oot enly collect
baseline data but also have ongoing identifi-
cation of congenital rubella symedrome cases o
monitar the efect of vaccination. To im];rm'n:
mngﬂni'l.al rubella symifrome case asceriains
menl, & first Sep woaald be b make congenital
rab=llz syndrome and nebella notifiable dis-
eases. Coordination with the measles campaign
wiild increass the eifecthveness and efficiency
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of survieallance. The sensitivity of haspital-
based congenital rubella syndrome cases recog-
nitioan eold be incnsused by greatsr vaarensss
of congenttal rubelia syndrome among healil
care profesgiomals, better commumication b
rween medical disciplines, and increased avail-
ability of labaratary screening and audiologic
Lvesligalbons.

A inersesi in the number of infants with
congeiital cataract soukl serve as 3 wasming sig-
] b0 instinede increased surveillance for con-
penital rubella gyrdrome cases, Thosewith hear-
ing imipairenen alone aseundikely to be deteciad
uritil much Eter, because there are no local fa-
cilities for D:ﬁI.I-JIg |'|.|‘."amg im children YOunger
than 3 years. This study shawed the utility of
oioaccuslic emissens testing in 3 developing
countey seltang. Althaugh this method has nod
been widely used in developing countrics,
Bargely because of the expense, it is highly of-
Towtive fue ety detection nfdﬂﬁ:ﬁ.im]udjnﬁ
that eaused by congenital nubella symdrome. -

Beeavse most of Ghana's fetal and infant
dezths occur at bome, 8 toe picsure of the con-
genitz] rubella syndrome discass burden would
recessitte communify-based sarveillamee in
carcfully selected representative arcas. A less
expensive allernative may be sentinel serologic
surveillarce and modeling to estimate con-
genital rubella synadrome incidence, ' and sali-
vary rabeila [gh miry be more acceptable than
semlogy for field studies.™ Improved data from
hospital ar community surveillance of from
midelng will be of use to policymakers only
il systematic collection of mformation oe-
curk at lacal and central levels, allvwing for
dissemiration and response. The opporanity Lo
reduce or even eradicate rubella by linking it to
measles control and elimination canspalgns for
a relatwiely small manginal cost wall be lost it
cangenital rubella remains unssen, anheasd,
and unmecordad.
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