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This study was designed to analyse the clinical and epidemiological data from human parvovirus B19 cases in
a six-year study of rash diseases conduct in an urban area in Brazil (Niteréi city area, State of Rio de Janeiro). A
total of 673 patients with acute rash diseases were seen at two primary health care units and at a general hospital.
A clotted blood sample was collected from all subjects at the time of consultation. Forty-nine per cent (330 cases) of
the patients were negative for dengue, rubella and measles IgM or for low avidity 1IgG to HHV-6. Of these 330, 105
(31.8%) were identified as IgM positive to parvovirus B19 by using an antibody capture EIA. During the study
period, three distinct peaks of parvovirus infection were detected, suggesting that the disease appears to cycle in
approximately 4-5 years. B19 infection was characterized by variable combinations of fever, flu-like symptoms,
arthropathy, and gastrointestinal symptoms. Frequency of fever and arthropathy was substantially higher in adults,
75% [x2 (1 D.F.) = 11.39, p = 0.0007] and 62.5% (1 D.F.) = 29.89, p = 0.0000], respectively. “Slapped-cheek”
appearance and reticular or lace-like rash were seen in only 30.1% of the children. No adult presented this typical
rash. The lack of the typical rash pattern in a large proportion of parvovirus B19 and the similarity of clinical
manifestations to other rash diseases, specially to rubella, highlight the difficulty of diagnosing B19 infection on
clinical grounds alone.
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Human parvovirus B19, discovered by Cossart et glAnderson et al1983), reports on B19 infections have
(1975) in 1974, commonly infects children, causindpeen scarce in Brazil. Notwithstanding, prevalence stud-
erythema infectiosum, a mild rash iliness characterized logs conducted by Nascimento et al. (1990), Freitas et al.
a facial rash (“slapped-cheek”) and a lacy, reticular, ev§t993, 1999) have shown that the infection is widespread
nescent macular eruption over the trunk and proximal et some states of the country.
tremities (Anderson et al983). Adults, particularly fe- The objective of the present study is to analyze the
males, with erythema infectiosum, frequently present joiinical and epidemiological data from B19 cases in a six-
symptoms (Reid et al985). Parvovirus B19 also causes/ear study of rash diseases conducted in the municipal-
transient aplastic crisis in patients with underlyingty of Niter6i, State of Rio de Janeiro, Brazil. Analysis of
hemolytic anemia (Pattison et al. 1981), persistent anentiee other rash diseases were presented elsewhere (Oliveira
in immunocompromised patients (Kurtzman et al. 198%t al. 2001b).
and hydrops fetalis and fetal loss during pregnancy PATIENTS AND METHODS
(Brown et al. 1984).

Although the association between parvovirus B19 and Study population Data collection was conducted
erythema infectiosum has been established since 1988m January 1994 to December 1999. A total of 673 pa-
tients with acute rash diseases were seen at the two larg-
est primary health care units (Policlinica Comunitaria Santa
Rosa and Centro de Saude Carlos Antonio da Silva) and
at a general hospital (Hospital Universitario Antonio
This work was supported by Conselho Nacional de Pesquis Pedro) from the public network with a catchment compris-

. approximately 50% of the population of the metropoli-
Desenvolvimento (CNPg, grant No. 52-0689/96-8) a“a;? aega of Niteré6i. A questicl)onr?aire was used to ch:IIect
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Laboratory tests A clotted blood sample was col- avidity IgG to HHV-6. Of these, 105 (31.8%) were identi-
lected from all subjects at the time of consultation. A sefied as IgM positive to parvovirus B19.
ond sample was also obtained between 7 and 10 daysThe distribution of the cases throughout the years (Fig-
later from 29 patients. The samples were centrifuged ande), showed peaks of occurrence in which different rash
serum was separated and frozen aP@0ntil the sero- diseases prevailed (Oliveira et al. 2001b). Parvovirus B19
logical analysis was performed. All serum samples weiefection showed a clear seasonal variation, being most
tested for the presence of anti-rubella IgM virus antibodrequent in late winter and spring (July-December): 92.4%
ies by using a commercial enzyme immunoassay (EIAf the cases were seen in the second semester of the study
(Rubenostika IgM, Organon), for anti-measles virus IgMears. During the study period, three distinct peaks of
by using an antibody capture EIA developed at the Ceparvovirus infection were detected, in the second part of
ters for Disease Control and Prevention (Atlanta, USA)994, 1998 and 1999. The 1999 peak of infection, was most
(Hummel et al. 1992), and for anti-dengue virus IgM byprominent, comprising 60% (63/105) of the study cases.
using an in-house EIA (Kuno et al. 1987, Nogueira et alhe proportion of parvovirus B19 infections among rash
1992). Those specimens, negative for rubella, measles atiskases varied from 23.1% to 58.7% in the second semes-
dengue virus antibodies, were also tested for anti-humtar of the years of high incidence. In nonepidemic years,
parvovirus B19 IgM using an antibody capture ElAhe proportion varied from 3.9% to 5.9%.
(MACEIA) (Cubel et al. 1994, Nascimento et al. 1998). Pri- Most B19 cases (69.5%) occurred in children, whereas
mary infection with human herpesvirus type 6 (HHV-6}he other rash diseases had a more balanced age distribu-
was diagnosed by an indirect immunofluorescence tesbn (Table I). Male and female gender were equally dis-
for low avidity HHV-6 IgG (Ward et al. 1989). tributed among parvovirus B19 infections as well as
Data (statistical) analysis -Age and sex distribu- among other rash diseases, in the age group < 15 years
tion, clinical features and time of occurrence of cases ofd. However, in adult B19 cases there was a clear pre-
parvovirus B19 infection were analyzed and compared ttominance of females (26/32 - 81.3%), which was less pro-
those in other rash diseases investigated during the studgunced in other rash diseases (190/291 - 65.3%).
The study population was divided in age groups and pa- B19 infection was characterized by variable combina-
tients with= 15 years of age were considered as adultsons of fever, flu-like symptoms, arthropathy, and gas-
The chi-squared test was used to compare proportiolnsintestinal symptoms (Table II). Frequency of fever and
and p < 0.05 was considered statistically significant. Datathropathy was substantially higher in adults, 7841
were analyzed using Epi Info Version 6 (Dean et al. 1994).F.) = 11.39, p = 0.0007] and 62.5% [1 D.F.) = 29.89, p
RESULTS =0.0000], respectively. Although pruritic rash was reported
more frequently in adults (53.1%) than in the age group <

Forty-nine per cent (330 cases) of the patients welg years old (35.6%), this difference was not statistically
negative for dengue, rubella and measles IgM or for loggnificant |2 (1 D.F.) = 2.14, p = 0.1432].
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TABLE |
Age and sex distribution of human parvovirus and other rash diseases cases
Age group B19 Other rash diseases
(in years) Female Male Total n $6) Female Male Total n (%)
<1 - - - 22 29 51 (9)
1-4 9 5 14 (13.3) 59 48 107 (18.8)
5-9 21 21 42 (40) 41 28 69 (12.1)
10 -14 6 11 17 (16.2) 24 26 50 (8.8)
Subtotal 36 37 73 (69.5) 146 131 277 (48.8)
15-19 2 2 4 (3.8) 25 18 43 (7.6)
20-29 7 2 9 (8.6) 73 42 115 (20.2)
30-39 15 1 16 (15.2) 45 19 64 (11.3)
40 - 49 2 - 2(1.9) 32 15 47 (8.3)
50 - 59 1 1(0.9) 12 6 18 (3.2)
>60 - - - 3 1 4(0.7)
Subtotal 26 6 32 (30.5) 190 101 291 (51.2)
Total 62 43 105 (100) 336 232 568 (100)
TABLE I

Distribution of the most common signs and symptoms observed in human parvovirus and other rash diseases cases according to

the age groups

Age group
B19 Other rash diseases
< 15 years > 15 years Total <1l5years =15 years Total
Clinical features (N=73) (N =32) (N = 105) (N =277) (N =291) (N = 568)
n (%) n (%) n (%) n (%) n (%) n (%)
Fever 27 (37) 24 (75) 51 (48.6) 226 (81.6) 222 (76.3) 448 (78.9)
Pruritus 26(35.6) 17 (53.1) 43 (41) 79 (28.5) 122 (41.9) 201 (35.4)
Coryza 21(28.8) 10 (31.3) 31 (29.5) 08 (39) 89 (30.6) 197 (34.7)
Cough 20(27.4) 10 (31.3) 30 (28.6) 116 (41.9) 97 (33.3) 213 (37.5)
Lymphadenopathy 1426) 8 (25) 27 (25.7) 122 (44) 115 (39.5) 237 (41.7)
Arthropathy 7(9.6) 20 (62.5) 27 (25.7) 39 (14.1) 143 (49.1) 182 (32)
“Slapped-cheek” appearance 22 (30.1) - 22 (21) 2 (0.7) 1(0.3) 3(0.5)
Reticular rash aspect 22 (30.1) - 22 (21) 2(0.7) 1(0.3) 3(0.5)
Rash recrudescent 18 (24.7) 1(3.1) 19 (18.1) 2(0.7) 4 (1.4) 6 (1.1)
Conjunctivitis 8 (11) 3 (9.4) 11 (10.5) 72 (26) 73 (25.1) 145 (25.5)
Purpuric spots 4 (5.5) 3 (9.4) 7 (6.7) 8 (2.9) 10 (3.4) 18 (3.2)
Headache 22.7) 8 (25) 10 (9.5) 25 (9) 82 (28.2) 107 (18.8)

A large proportion of B19 cases presented with aeases. In general, it was symmetrical, affecting preferen-
erythematous maculopapular rash, whereas purputially the small joints of the hands, feet, knees and writs.
spots occurred only in seven (6.7%) cases. “Slappeldess frequently, ankles, elbows and cervical spine were
cheek” appearance and reticular or lace-like rash were sedfected. The acute polyarthropathy completely resolved
in only 30.1% of the children. No adult presented thiwithin two weeks, but for one woman it lasted for three
typical rash. Recrudescence of the rash (precipitated imonths.
exercise or heat) occurred in 18.1% of the cases and theExposure to an exanthematic disease was reported by
vast majority (94.7%) was noted in children. The distribud6 (43.8%) patients and the most frequently reported site
tion and recrudescence of the rash showed the motransmission was home (71.7%). Acquisition of infec-
striking contrasts between B19 cases and other rash dien at school was reported only in children, occurring in
eases. Differences in the frequency of other symptoridg21.2%) of the 33 cases with available data. Nine of the
were narrower and more difficult to interpret given thd3 women who had a known contact acquired the infec-
heterogeneity of the group of rash diseases. tion from their children. B19 infection was serologically

Arthropathy was reported more frequently in adultsonfirmed in 27 (58.7%) of the contacts of the 46 patients
with B19 infection than in adults with other rash disthat reported exposure to an exanthematic disease.
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DISCUSSION ticularly female adults. The arthropathy was symmetrical,

Although some studies (Freitas et al. 1988, 1990, 19g¥feécting more often small joints of hands, feet, knees,
Miranda et al. 1989, Nascimento et al. 1990, Cubel et yrists. Although usually brief and self—l_lmltlng, in 20% of
1992, Mielle et al. 1995) have been published in rece {fected women arthropathy may persist or recur for more
years, including preliminary results of the first year of thif1an two months (Woolf et al. 1989, Brown 1997). In our
study (Oliveira et al. 1996), clinical and epidemiologica t“d(}/’ prolonged joint complaints were seen only in 1
aspects of parvovirus B19 are still not widely documentéd-8%) of the 26 adult females studied.
in Brazil. By systematically gathering data on acute rash | "€ classical slapped-cheek and lace-like rash have

diseases over the years we disclosed a seasonal patRgfi reported more frequently in children, although they
of the infection in a mid-sized urban area. During the stud}V€ a/So been described in adults (Woolf et al. 1989). In

period, three distinct peaks of parvovirus infection werBUr Study population, this typical rash pattern was found
detected, suggesting that the disease appears to cycl@y In children and, among them, in only 30.1% of the
approximately 4-5 years. To our knowledge, this is thg2Ses- However, for all the other cases that formed our
first time that the cyclical pattern of parvovirus B19 infecStudy group the frequency of these rash patterns was
tion has been described in our country. Our finding ey small. This was the only meaningful contrast be-
similar to those reported in the literature. Rates of infeé€en B19 cases and the other rash diseases, which were
tion increase every 3-4 years (Serjeant et al. 1993), althoUgkher heterogeneous. Another finding of this study was
long-term cyclical variation, with peak activity of infec-the frequency of fever in adults (75%), significantly greater
tion Occurring every 4-7 yearS, is also described (Rodqgan n Ch||dren (37%) Itis unC|eal’ to What extent th|S
1999). difference was real or resulted from ascertainment.
Different from other rash diseases for which specific The lack of the typical rash pattern in a large propor-
control measures have been applied, parvovirus B19 in§ien of parvovirus B19 and the similarity of clinical mani-
dence fluctuates without interference. Outbreaks d@stations to other rash diseases, specially to rubella, high-
parvovirus B19 infection in temperate climates are moféght the difficulty of diagnosing B19 infection on clinical
common in late winter and spring months, though cas@gounds alone. Moreover, parvovirus B19 infection shares
may be recorded in any month (Cohen 1995). In our studipe seasonal pattern with rubella and measles, i.e., late
92.4% of the cases were recorded during this season, simiinter and spring, which makes clinical diagnosis even
lar to the report by Cubel et al. (1997) for other regions afiore difficult. In Brazil, because of the reduction in measles
Brazil. However, different findings were reported in theand rubella incidence rates after the introduction of na-
Amazon region by Miranda et al. (1989), who describetional mass vaccination campaigns, parvovirus B19 in-
higher incidence of the disease during the first half of thfection has increased its relative importance in the sur-
year, a season of heavy rainfall and high humidity in theeillance of rash diseases (Cubel et al. 1997, Ministério da
North of our country. Saude 1999, Oliveira et al. 2001a). However, without the
The high proportion of schoolchildren (56.2%) amongid of laboratory methods, the public health relevance is
cases of B19 infections with rash is consistent with théikely to be unnoticed. Symptomatic parvovirus B19 in-
reported in the literature (Brown 1997, Rodis 1999). Mogéctions are likely to be misdiagnosed as one of the more
of the B19 cases in adults (81.3%) occurred in females awitlely known rash diseases. Our data indicate that the
9 of the 13 women who had a known contact acquired tidéagnosis of B19 infection should be considered more
infection from their children. In a B19 outbreak, no signifi-often, particularly in pregnant women, immunocompro-
cant differences in attack rates in males and females wenésed patients and individuals with underlying hemolytic
observed by Woolf et al. (1989), although other authodisorders, as the infection may lead to serious adverse
have reported higher rates in females (Ager et al. 196fi,jtcomes.
Lauer etal. 1976). In a controlled clinical-epidemiological The findings from this study have relevant implica-
study, Woolf et al. (1989) found that women with B19 intions for the epidemiological surveillance of rash diseases.
fection usually develop an acute arthropathy with rasfThe outbreak of parvovirus B19 in 1999 was missed by
often accompanied by flu-like symptoms, whereas maoutine surveillance, which was conceived mainly for
present fewer symptoms, being a flu-like illness often thmeasles control. As measles and rubella cases become
sole manifestation. Therefore, it is likely that the cleatarer, the relative importance of parvovirus B19 and other
predominance of adult women in our study could be rexanthematic diseases will grow and may eventually have
lated to the exuberance of clinical manifestations of B11® be targeted by epidemiological surveillance.
infection in females and to the study design, which did Caution should be exercised in the interpretation of
not allow us to detect subclinical infections caused bijndings from an uncontrolled study of a non-probabilis-
the virus. tic sample of cases gathered from health care settings
In general, clinical aspects presented by our patierdsd, thus, lacking statistical representativeness. Selec-
were in agreement with those reported by other authotie forces acting upon individuals, who ended up in this
Frequently, the disease was characterized by variable corase series are only partly known. Our study group pro-
binations of rash, flu-like symptoms and arthropathy. Agided clinical and demographic descriptive data on the
described in the literature (Reid et al. 1985), less than 108Gbset of parvovirus B19 infections, who presented a
of the children had arthralgias or joint swelling, these conmaculopapular cutaneous rash, and felt (or was thought
plaints being substantially higher in adults (62.5%), pate be) ill enough to seek medical care, and managed to get
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it in the public health care network. They are likely to U, Linhares AC 1993. Parvovirus B19 antibodies in sera of
represent the most severe cases in the clinical spectrumpatients with unexplained exanthemata from Belém, Para,
of the disease. Therefore, the age, sex distribution and Brazil. Mem Inst Oswaldo Cru@8: 497-499.

the frequency of symptoms may not apply to all thosFereltas_ RB, Wong D, Boswell F, Miranda MF, Linhares AC,

infected. Still, the distribution of cases over time, may be Shirley J, Desselberger 1990. Prevalence of human
considered a rough representation of the occurrence of Parvovirus B19 and rubellavirus infections in urban and
the infection in that population, which was substantially remote rural areas in Northern BraziMed Virol32: 203-

covered by the health care units where study participan,;amn,le'I KB, Erdman DD, Heath J. Bellini WJ 1992. Baculo-

were recruited. virus expression of the nucreoprotein gene of measles virus
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