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MOLECULAR EPIDEMIOLOGY OF ADENOVIRUS CONJUNCTIVITIS IN RIO DE JANEIRO, BRAZIL,
BETWEEN 2004 AND 2007
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SUMMARY

Viral conjunctivitis is a common, highly contagious disease often caused by adenovirus. We investigate the frequency of adenoviral
conjunctivitis in the population of Rio de Janeiro, Brazil, between March 2004 and May 2007 and identified the predominant serotype
circulating among this population. Seventy-five ocular swabs were collected from 66 patients with clinical presentation of conjunctivitis.
The specimens were analyzed for detection of adenovirus (AdV) by polymerase chain reaction (PCR). The PCR products were further
analyzed for virus typing by sequence analysis and/or heteroduplex mobility assay (HMA). Forty-five samples (60%) were positive
for AdV of which 21 samples were typed as AdV19 (46.7%), 7 AdV8 (15.5%), 3 AdV31 (6.7%), and one each AdV1, AdV2, AdV3,
AdV4 and AdV6. For nine samples the serotype was not determined. AdV19 was the predominant serotype circulating in Rio de

Janeiro during the studied period.
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Adenoviruses (AdV) are one of the major causes of conjunctivitis
representing 15 to 70% of all conjunctivitis cases worldwide>*!1317:20:22,
These viruses belong to the Adenoviridae family, Mastadenovirus genus,
which is divided into six species (A - F) and 51 serotypes. The serotypes
AdV8, 19 and 37 are often associated to epidemic keratoconjunctivitis
(EKC) although other serotypes such as 2, 3, 4, 5,7, 10, 11, 21, 22, 29
and 34 have also been associated to this illness®*!'*!72022, Pharyngeal-
conjunctival fever, a disease commonly affecting children, is most
commonly caused by serotypes 3 and 7 whereas serotypes 1 to 11, 15,
16, 17, 19, 20 and 22 are agents of non-specific follicular conjunctivitis®”.
The purpose of this study was to investigate the frequency of adenoviral
conjunctivitis in the population of Rio de Janeiro, Brazil, and to identify
the predominant serotype circulating among this population.

Between March 2004 and May 2007, 75 ocular swabs were collected
from 66 patients with a clinical presentation of conjunctivitis in the city
of Rio de Janeiro, Brazil. The protocol was approved by the Committee
of Ethics in Research of the involved institution and all patients had given
informed consent, in accordance with Resolution 196/96, of the Brazilian
Ministry of Health. The swabs were placed in virus transport media and
kept at 4 °C until the moment of DNA extraction. Adenovirus DNA was
extracted by using the Wizard® Purification Kit (Promega, Madson,
USA) according to the manufacturer’s instructions. The extracted DNA

was amplified by polymerase chain reaction (PCR) using specific primes
for a conserved region of the hexon gene that yield a 301bp fragment?.
The amplified fragments were subjected to heteroduplex mobility
assay (HMA) as described by previously!'® and/or sequencing analysis
for serotype identification. For the HMA the samples were hybridized
against control viruses belonging to serotypes AdV3, AdV4, AdV7,
AdVS, AdV1l, and AdV19. For sequencing, the amplified DNAs of
positive samples were purified using the Wizard SV gel and PCR Clean-
Up system kit (Promega), and the sequences determined using the PCR
primers and the BigDye® Terminator Cycle Sequencing Kit and the ABI
PRISM® 3100 automated DNA sequencer (Applied Biosystems, Foster
City, CA, USA). DNA sequences were assembled and analyzed with the
programs SeqMan, EditSeq, and MegAlign in the Lasegene software
package (DNASTAR, Madison, WI, USA).

Forty-five samples (60%) were positive for Adv of which 21 samples
were typed as AdV19 (46.7%), seven AdV8 (15.5%), three AdV31 (6.7%),
and one each AdV1, AdV2, AdV3, AdV4 and AdV6 (Fig. 1). For nine
samples the serotype was not determined because of the poor quality of the
DNA. Five other samples were positive for Coxsackievirus A24 (data not
shown). The seasonal distribution of the positive samples demonstrates that
the AdV19 was the predominant strain between March and May of 2004.
The other Adv serotypes were detected throughout the studied period (Fig. 2).
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Fig. 1 - HMA profile of a portion of the hexon region of selected adenovirus-positive samples.
Lines AdV8, AdV19, 512 and 520 show PCR products. The third line show the hybridization
profile of AdV control strains AdV8 with AdV 19. Lines AdV8+512, AdV19+512, AdV8+520,
AdV19+520, show the HMA product’s of adenovirus strains amplified form ocular swab
hybridized with control strains AdV8 and AdV 19. Strains 512 belong to serotype 19 whereas
strain 520 does not belong to neither serotypes 8 or 19. Short thick arrow, homoduplex; long
thin arrows, heteroduplexes.
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Fig. 2 - Seasonal distribution of adenovirus (AdV) infections in Rio de Janeiro, 2004-
2007.

Conjunctivitis is the most frequent ocular disorder observed
in ophthalmic clinics. Although several viruses are associated to
conjunctivitis such as members of Enterovirus genus, particularly
enterovirus 70 (EV70) and a variant of Coxsackievirus A24 (vCA24),
adenoviruses are still the leading causes of acute conjunctivitis'!2,
Adenovirus conjunctivitis is mainly associated with serotypes AdVS, 19
and 37. Conjunctivitis epidemic outbreaks occur typically in the summer
although sporadic cases have been reported throughout the year in some
localities such as Taiwan and Japan'3S. During 2003, Brazil faced the
worse conjunctivitis epidemic in 20 years!?. According to the Ministry of
Health’s National Health Institution (FUNASA), more than 200,000 cases
were reported in seven Brazilian states'®. CARMONA et al. identified the
vCAZ24 as the causative agent of the epidemic®. In the summer of 2004,
another conjunctivitis epidemic occurred in the city of Rio de Janeiro,
and the health authorities believed that it was a continuation of the 2003
epidemic caused by vCA24. In the present study, although only a low
number of samples were analyzed, the high prevalence of the AdV19
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between March and May 2004 suggests that this virus could have been
the etiologic agent of this second epidemic.

Epidemiological data on AdV ocular infections are scarce in Brazil.
However, adenoviruses belonging to serotypes AdV1, 2, 3,4, 5, 7, and
8, had already been described as etiological agents of conjunctivitis in
the country!'>!*?!, In this study we detected the presence of serotypes
AdV1,2,3,4, 8, that had previously been detected in Brazil in association
with conjunctivitis, and demonstrated the circulation of AdV19 that
had never been described in the country before. We also detected the
serotypes AdV6 and AdV31 which are not commonly associated with
conjunctivitis.

Cases of chronic conjunctivitis caused by AdV3, 4, 5 and 19 have
been reported previously®!>!®and can be related to the treatment with
corticosteroids that would prolonge the adenovirus infection'®. We
identified two cases of chronic ocular infection caused by AdV. One
patient presented conjunctivitis symptoms for more than two months
but only provided one ocular swab that was positive for AdV1. The
second patient presented the symptoms of papillary conjunctivitis for
almost two years, and had received topic treated with corticosteroids,
antibiotics and anti-inflammatory drugs. This patient provided eight
ocular swabs collected along the two years period, and all had tested
positive for AdV2.

In this study we investigated the molecular epidemiology of
adenoviral conjunctivitis in Rio de Janeiro, Brazil between 2004 and
2007. AdV19 was the predominant serotype circulating in Rio de Janeiro
during the studied period.

RESUMO

Epidemiologia molecular de adenovirus associados a conjuntivite
no Rio de Janeiro, Brasil, no periodo de 2004 a 2007

A conjuntivite viral é doenca ocular comum, altamente contagiosa,
frequentemente causada por adenovirus. Neste estudo, investigamos
a frequéncia de conjuntivite por adenovirus na populagdo do Rio de
Janeiro, Brasil, entre marco de 2004 e maio de 2007, e identificamos o
sorotipo predominante circulando nesta populagdo. Setenta e cinco swabs
de secrec@o ocular foram coletados de 66 pacientes com conjuntivite.
As amostras foram analisadas para deteccdo de adenovirus (AdV) por
reacdo em cadeia da polimerase (PCR). Os produtos da PCR foram
caracterizados por sequenciamento e/ou ensaio de mobilidade do
heteroduplex (Heteroduplex Mobility Assay - HMA) para identificacio
do sorotipo viral. Quarenta e cinco (60%) amostras foram positivas para
AdV das quais 21 foram identificadas como pertencentes ao sorotipo
AdV19 (46,7%), sete AdV8 (15,5%), trés AdV31 (6,7%), e uma de cada:
AdV1,AdV2, AdV3, AdV4 e AdV6. Para nove amostras o sorotipo nao
pode ser identificado. O AdV 19 foi o sorotipo predominante circulando
no Rio de Janeiro durante o periodo estudado.

ACKNOWLEDGMENTS

This study was supported by Conselho Nacional de Desenvolvimento
Cientifico e Tecnolégico (CNPq), Coordenacdo de Aperfeicoamento
de Pessoal de Nivel Superior (CAPES) and, Funda¢do Carlos Chagas
de Amparo a Pesquisa do Estado do Rio de Janeiro (FAPERJ), Brazil.



MARANHAO, A.G.; SOARES, C.C.; ALBUQUERQUE, M.C.M. & SANTOS, N. - Molecular epidemiology of adenovirus conjunctivitis in Rio de Janeiro, Brazil, between 2004 and 2007.

Rev. Inst. Med. trop. S. Paulo, 51(4): 227-229, 2009.

The study protocol was approved by the Ethics Committee of the

Instituto de Puericultura e Pediatria Martagdo Gesteira of the Federal
University of Rio de Janeiro and is in accordance with the Brazilian
Ministry of Health Regulation 196/96. Informed Consent for research
was obtained from the patients after explaining the nature of the study.

—_

N

%)

ks

W

11

We thank Soluza dos Santos Gongalves for the technical assistance.

REFERENCES

. ADHIKARY, A.K.; INADA, T.; BANIK, U. ef al. - Serological and genetic

characterization of a unique strain of adenovirus involved in an outbreak of epidemic
keratoconjunctivitis. J. clin. Path., 57: 411-416, 2004.

ALLARD, A.; ALBINSSON, B. & WADELL, G. - Rapid typing of adenoviruses by
a general PCR combined with restriction endonuclease analysis. J. clin. Microbiol.,
39: 498-505, 2001.

. AOKI K. & TAGAWA, T. - A twenty-one year surveillance of adenoviral conjunctivitis

in Sapporo, Japan. Int. Ophthal. Clin., 42: 49-54, 2002.

CARMONA, R.C.C.; RUSSO, D.H.; UCHIDA, C.T. & TIMENETSKY, M.C.S. - An
epidemic of acute hemorrhagic conjunctivitis caused by coxsackievirus A24 in Brazil.
In: NATIONAL MEETING OF VIROLOGY, 15, Sao Pedro, SP, 2004. p. 43.

. CHANG, C.H.; SHEU, M.M.; CHERN, C.L. et al. - Epidemic keratoconjunctivitis

caused by a new genotype of adenovirus type 8 (Ad8) - a chronological review in
Southern Taiwan. Jap. J. Opthal., 45: 160-166, 2001.

. CHANG, C.H.; LIN, K.H.; SHEU, M.M. er al. - The change of etiological agents

and clinical signs of epidemic viral conjuntivitis over an 18-year period in southern
Taiwan. Graefes Arch. clin. exp. Ophthal., 241: 554-560, 2003.

. DALAPATHY, S.; LILY, T.K.; ROY, S. & MADHAVAN, H.N. - Development and

use of nested polymerase chain reaction (PCR) for the detection of adenovirus from
conjunctivitis specimens. J. clin. Virol., 11: 77-84, 1998.

. DAROUGAR, S.; QUINLAN, M.P.; GIBSON, J.A. & JONES, B.R. - Epidemic

keratoconjunctivitis and chronic papillary conjunctivitis in London due to adenovirus
type 19. Brit. J. Ophthal., 61: 76-85, 1977.

. ENGELMANN, I.; MADISCH, I.; POMMER, H. & HEIM, A. - An outbreak of

epidemic keratoconjunctivitis caused by a new intermediate adenovirus 22/H8
identified by molecular typing. Clin. infect. Dis., 43: e64-¢66, 2006.

. FINGER C. - Brazil faces worst outbreak of conjunctivitis in 20 years. Lancet, 361:

1714, 2003.

. GHAZALLI O.; CHUA, K.B.; NG, K.P. ef al. - An outbreak of acute haemorrhagic

conjunctivitis in Melaka, Malaysia. Singapore med. J., 44: 511-516, 2003.

12.

13.

14.

17.

18.

19.

20.

21.

22.

23.

GOMES, A.S.; GABBAY, Y.B.; NASCIMENTO, J.P. & NIEL, C. - Genome analysis
of adenovirus 4a, a causative agent of pharyngoconjunctival fever and respiratory
diseases in Brazil. J. med. Virol., 26: 453-459, 1988.

JERNIGAN, J.A.; LOWRY, B.S.; HAYDEN, EG. et al. - Adenovirus type 8 epidemic
keratoconjunctivitis in an eye clinic: risk factors and control. J. infect. Dis.; 167:
1307-1313, 1993.

KAJON, A.E.; PORTES, A.R.; DE MELLO, W.A.; NASCIMENTO, J.P. &
SIQUEIRA, M.M. - Genome type analysis of Brazilian adenovirus strains of serotypes
1,2, 3, 5, and 7 collected between 1976 and 1995. J. med. Virol., 58: 408-412,
1999.

. KAYE, S.B.; LLOYD, M.; WILLIAMS, H. et al. - Evidence for persistence of

adenovirus in the tear film a decade following conjunctivitis. J. med. Virol., 77:
227-231, 2005.

. PETTIT, T.H. & HOLLAND, G.N. - Chronic keratoconjunctivitis associated with

ocular adenovirus infection. Amer. J. Ophthal., 88: 748-751, 1979.

SAITOH-INAGAWA, W.; TANAKA, K.; UCHIO, E. et al. - Genome typing of
adenovirus type 34 isolated in two cases of conjunctivitis in Sapporo, Japan. J. clin.
Microbiol., 39: 4187-4189, 2001.

SANTOS, E.O.; MACEDO, O.; GOMES, M.L.C. & NAKAUTH, C.M. - Conjuntivite
hemorrdgica aguda causada pela variante do coxsackievirus A24, em Belém, Pard,
Brasil, 1987. Rev. Inst. Med. trop. S. Paulo, 31: 183-187, 1989.

SOARES, C.C.; VOLOTAO, E.M.; ALBUQUERQUE, M.C.M. et al. - Genotyping of
enteric adenoviruses by using single-stranded conformation polymorphism analysis
and heteroduplex mobility assay. J. clin. Microbiol., 42: 1723-1726, 2004.

TAKEUCHLI, S.; ITOH, N.; UCHIO, E. et al. - Adenovirus strains of subgenus
D associated with nosocomial infection as new etiological agents of epidemic
keratoconjunctivitis in Japan. J. elin. Microbiol., 37: 3392-3394, 1999.

TANAKA, K.; ITOH, N.; SAITOH-INAGAWA, W. et al. - Genetic characterization
of adenovirus strains isolated from patients with acute conjunctivitis in the city of
Sao Paulo, Brazil. J. med. Virol., 61: 143-149, 2000.

UCHIO, E.; MATSUURA, N.; TAKEUCHI, S. et al. - Acute follicular conjunctivitis
caused by adenovirus type 34. Amer. J. Opthal., 128: 680-686, 1999.

WALDMAN, E.A.; TAKIMOTO, S.; ISHIDA, M.A.; KITAMURA, C. &
MENDONCA, L.I.Z. - Enterovirus 70 na regiao metropolitana de Sao Paulo, Brasil,
de 1984 a 1987: aspectos da infec¢do em periodos epidémico e endémico. Rev. Inst.
Med. trop. S. Paulo, 32: 221-228, 1990.

Received: 24 November 2008
Accepted: 4 May 2009

229





