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THE PREVALENCE OF ANTIBODY TO IITUMAN PARVOVIRUS B19 IN RIO DE
JANEIRO, BRAZIL
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SUMMARY

During 1985 and 1986 serum samples werce collected from the Rio de Janciro
population and examined for the presence of IgG antibody to human parvovirus
B19. No difference in prevalence was found between males and females. Antibody
prevalence rosc from 35% in children less than five ycars old 10 almost 80% in
children aged eleven to fifteen years. The antibody prevalence in individuals over

50 years old was over 90%.
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INTRODUCTION

Research throughout the world has shown
the association of the human parvovirus B19 in-
fection with human discasc such as crythema
infectiosum (fifth discase), aplastic crisis in chro-
nic haemolytic anaemia, arthritis and intrauteri-
ne death. The increasing importance of parvovi-
rus in human disease has recently been reviewed
b lauthors®>**%,

y severa

Parvovirus B19 infection has rccenllY been
described in the Brazilian populalion“’ 8 and
B19 virus has been found in the scrum of a bicod
donor from Cabo Frio, R.J 12 We now report the
prevalence of antibodies against B19 in different
age groups of people living in Rio de Janeiro city.

MATERIALS AND METIIODS
Sera

Sera collected from the general population

attending the out-patient department of the San-
1a Casa de Miscricordia do Rio de Janciro as part
of the Influcnza Surveillance Program conducted
by Fiocruzsincc 1980 were kindly provided by Dr.
G. M. Deanc. We sejected at random 552 sera
(263 from males and 289 {rom females) from
thosc collected mainly during the ycar of 1985.
Some of the samples from children less than five
years old were obtained during 1986.

Assays for antibody te human parvovirus B19

i) Counter-immunoelectrophoresis (CILE)

This assay was carried out as previously des-
cribed’ using the “P” scrum™" as positive anti-
body control and serum 186/84 from a B19 posi-
tive Japancsc blood donor'’ as antigen. Both
reagents werc uscd undiluted and after the elec-
trophoresis the gel was left overnight at room
temperature before recording final results.
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ii) IgG capture radioimmunoassay (RIA)

We used a method previously described®
having as antigen the partially purified Bril virus
obtained from a B19 positive British blood do-
nor'” and monoclonal VRL/B19/11% as the anti-
B19 antibody. Scra were recorded as positive
when the result is one or greater than one arbi-
trary units (a.u.). Onc arbitrary unit is the value
found for a 1/100 dilution of a strongly positive
control scra pool.

RESULTS

Overall, 407 (73.7%) of the 552 samples
tested contained [gG antibody against parvovirus
B19 by RIA (Tablc 1). Of the positives, 120
(29.49) were weakly positive (1 1o 3.3 au). The
remaining positive sera were cqually divided be-
tween intermediate (3.4 to 10 au) and strong
(greater than 10 au) reactions. Of the 552 sera
tested 19 (3.4%) had valuc of T au which was
confirmed on more than one occasion. The pre-

valence of antibody by RIA was 196/263 (74.5%)
in males and 2117289 (73%) in females. The dis-
tribution of weak, intermediate and strong posi-
tive results in males and females is shown in Table
L

The prevalence of 1gG positive sera increa-
sed with age up to the 11-15 years old age group
(Figurc 1). Prevalence was lower in the 16-30
years old age group but increased (0 more than
95% in the oldest age groups. The distribution of
strong, intermediate and weak positive scra was
quite similar for all the age groups studied (Figu-
r¢ 1) and the shape of the curve would have been
the same whether the cut-off value to define po-
sitive scra was greater than 1, greater than 3.3 or
greater than 10 au.

A hundred scra from persons aged between
20 1o 30 years were also examined by CIE and we
found a good corrclation between strong positi-
vity by RIA and positivity by CIE (Table 1). Of
the 19 sera positive by CIE, 17 (89%) had morce
than 10 au by RIA, and two had 3.8 auand 1.9 au
respectively. Of the 33 sera negative by CIE and
positive by RIA only five (15.19%) had morc than

TABLI |

Anti B19 prevalence in males and females

RIA Total Malcs Females
No. of scra 522 263 289
Anti B19 + 407 (73.7)" 196 (74.5) 211 (73.0)
(1sG)

b

Strong + 137 (33.6) 60 (30.6) 77 (36.4)
(> 10 au)

Intermediate + 150 (36.8) 77(39.2) 73 (34.5)
(3.4 10 10 au)

Weak + 20 (29.4) 59 (30.1) 61 (28.9)
(1to33au)

ClE Total Malcs Females
No. of scra 100 50 50
Anti B19 + 19 (19) 8 (16) 11(22)

a — pereentage of the total of scra tested.
b — pereentage of the positive sera.
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Figure 1 — Prevalence of antibody to hunun parvovirus Bi9
in different age-groups measured by RIAL Percentages of
strong (10.1 a.w) intermediate (3.4 - 101 aa) and weak (1.0
- 3.3 0. positive sera in cach group are shown,

10au. Thedistribution of anti-B19 results by CIE
in males and females is shown in Table 1.

DISCUSSION

Infection by the human parvovirus BI19is as
widespread in Rio de Janciro city as has been
dcsulbcd in other u)unmcs including Jupan
USA™!S, West G(,rnmny L2 nd England”

The age- spculu, distribution of B19 IgG dnll-
body parallels the age-specific attack rates of
crythema infectiosum, which is mainly as illncss
ol school-age children. In different countrics the
prevalence of B19 [gG antibody ranges from 2%
10 249 in children less than five years old, 10 15%
t0 51% in children between five and 18 years old.
In adults, between 30% 1o 60% ave been found
positive for B19 IgG ALOIBIS2L22 Py giffe-
rences found in these studics may be due 1o dil-
ferences in the, scnsmvnly of the tests used:
CIE'"3 BIAZ2L2 0 RIAY. Age profiles in
the populdnon tested and regional differences in
infection rates may also affect the antibody pre-
valenee. An important point to consider is the
year when the serum samples were cotlected be-
causc the incidence of B19 infection varies accor-
ding to a 6 year cpidemic q/clc(’. For example, the
antibody prevalence found among children living
in North-London in 1982/1983 was lower than
among children throughout England and Wales
whose  scrum  samples  were  collected  in

TABLIC2

Corrclation between anti B19 antibodics found by counter
immunoclectrophoresis (CIE) and radioimmunoassay

(RIA)
RIA
CIE Positive Negative Total
Positive 19 0 19
Negative 33 48 81
Total 52 48 100

1985/1986 after a B19 outbreak™. 1 is also im-
portant to note that sample sizes vary between
Studics.

For all these reasons we %h()sc asareference
the British scrological study” both because the
antigen and the technique used for it were the
same as [or this present study and because sera
were selected from the same years. The main
differences between the two studies were the size
of thesample, which was three times larger in the
British study (1722) than in this Brazilian study
(852); and the distribution of the population
analysed, which in the British study was spread
over cight cities including 300 scra from North
London and in the Brazilian study was concen-
trated in onc very crowded city, Rio de Janciro.
In both the British and Bravilian populations
there was a gradual increase in antibody preva-
lenee by age but with a deereasce in the 21 to 40
years age group in Britain and in the 16 1o 30 ycar
agegroup in Rio de Janciro. This pattern was also
found in the Japancese p()puldllon with a decrease
in the 20-29 year old 51()up ’and in the German
population in the 31 to 50 years age y()ups“ <,
We do not know the reason [or it. All populations
showed a gradual increase inantibody prevalence
in older age groups. The antibody prevalence
among the Brazilian scra was slightly higher than
among the British scra inall the age groups. This
may not be significant as the Brazitian sample
sizes were small, in which case the British study
may be closcr to the true prevalence. Alternati-
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vely Brazilian sera collected inavery crowded city
like Rio de Janciro may show a high antibody
prevalence because of a more free circulation of
virus there than in the more dispersed popula-
tion of England and Walcs.

A study of the German p()pulalmn‘ sho-
wed that the anti-B19 prevalence was higher in
females (47.5%) than in males (32.59%:). The sa-
me has been found for the American population
where the antibody pmvdl(,nu, was S1% for fe-
males and 38% for males'. In the Brarilian study
no difference was found between [emales and
malcs but thedistribution of strong, intermediate
and weak positives (Table 1) showed more fema-
les with strong antibody rcactions. In outbreaks
ol El cither no differences in clinical attack rates
in malc or female children™'! or adulis® have
been observed, or the attack rate has been higher
in females ™

Results obtained using CIE showed that 33
(63%) of 52 RIA positive scra (Table 1) would
have been negative if this study had been done
with the less scn\mvc technique, as has pre-
viously been repor ted®,

In both Brazitian and British populations
we noted a high number of weak positive scra
(between 1O o 3.3 au) and we do not know
whether or not these people are immunc to B19
infection. Studies in human volunteers showed
that individuals with lower antibody levels are
only partially protected ugunxl experimental in-
fection with high titre virus®
antibody may, howcever, u)nlu Immunity to na-
tural infection where the challenge dosc is likely
to be lower.

We have found a high prevalence of anti-
B19 IgG in the Rio de Janciro population similar
to that of other countrics where the infection has
been studicd. This supports the view that B19Y
virus, which is increasingly being recognised as a
significant human pathogen, has aworldwide dis-
tribution.

RESUMO

Prevaléncia de anticorpos para o parvovirus
humano B19 na populagio do Rio de Janeiro,
Brasil.

Amostras de soros coletadas da populagiio
do Rio de Janciro durante os anos de 1985/1986
foram cxaminadas para a presenga de anticorpos
da classe IgG contra o parvovirus humano BI9.
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. These levels of

Nenhuma diferenga foi encontrada com relagio
a0 sexo. A prevaléneia de anticorpos aumenta a
partir de 35% ¢m criangas menores que 5 anos de
idade at¢ 80% nos individuos na faixa ctaria entre
11 ¢ 15 anos. A prevaléncia de anticorpos scguiu
aumentando até mais de 90% entre os individuos
acima de 50 anos de idade.
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