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ABSTRACT

The circulation of human metapneumovirus is related to seasonalnpatiér
respiratory syncytial virus. The aim of this study was tewmeine the frequency of h(MPV
infection diagnosed by indirect immunofluorescence in children atteneingrgency
department and general wards of Hospital Infantil Albert Sabin drtaleza, Cear4,
northeastern Brazil, during the respiratory syncytial virusseas 2006. The analysis

included 389 samples. Antigens of hPMV were detected in 39 samples,

INTRODUCTION

Human metapneumovirus (hMPV) is a causal agent of acute tespidisease,
mainly in children (Williams et al. 2006, Carr et al. 2005, Luchsiegeid. 2005, Kim et al.
2005, Crowe 2004, Dolnner et al. 2004, Boivin et al. 2003). Most studies on hMPV have
used reverse transcriptase polymerase chain reaction (RY-dR@Ro the limited growth
of this virus in cell culture, the unavailability of rapid antigen detection tegils2005, and
the lack of standard serological assays. Studies from diffecanttries have shown the
circulation patterns of the respiratory syncytial virus (RSvig esnMPV to overlap
considerably and have revealed similarities in the clinicaleptation of infections caused
by these viruses (Al-Sonboli et al. 2006, Wolf et al. 2006, Cuevas 20@8, Greensill et
al. 2003).

Rapid diagnostic methods, such as antigen detection by immunofluoreshawe
been shown to be very useful in detection of respiratory virusesodihe short incubation
periods and epidemic or even pandemic potential of these agepsor{L2002). This

method has been used for h(MPV detection directly in clinical samples iallansmmber of
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studies (Ebihara et al. 2005, Percivalle et al. 2005, Fenwick @0@F, Manoha et al.
2008). The aim of this study was to determine the frequency of hixfieetion diagnosed
by an indirect immunofluorescent-antibody test (IFA) in nasophaafnggpirates from
children diagnosed with acute respiratory infection (ARI) ategligiric hospital in

Fortaleza (northeastern Brazil) during a RSV season in 2006.

METHODS

Local of study- The study was carried out at Hospital Infaibert Sabin (HIAS)
in Fortaleza. The HIAS, the busiest public pediatric tertiavglleare facility in the state,
has an average load of 8615 outpatient consultations, 4475 emergency [aaiik 613
admissions monthly. Fortaleza, the capital of the state of Ceartheastern Brazil, is a
city of 2.3 million inhabitants, at sea levef,sbuth of the Equator.

Study population- infants, children and teenagers (0-16 years)ARittattending
the emergency department and general pediatric wards of HIAS wkréddan the study.
Patients were included in the study if they had one or more obtlosving symptoms:
cough, coryza, sore throat, earache, breathing difficultydostrivheezing and fever (
37.5C) within seven days of onset. The children’s caretakers t@iewritten informed
consent. The study was approved by the research Ethics Comntittde &IAS
(resolution 196/2007).

Virological analysis- nasopharyngeal secretions obtaineddtioa through a nasal
catheter with a specimen trap were collected from each patielnded in this study.
Three slides were prepared from each sample. One slide of aaqileswas analyzed

previously by IFA that was performed using the Respiratory IRavieal Screening and
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Identification (Chemicon International, Temucula, CA, USA), foilogv the
manufacturer’s instructions, for detecting antigens of the followesgpiratory viruses:
parainfluenza viruses 1, 2 and 3, RSV, influenza A and B, and adenoviruspitleenic
period of RSV in 2006 (March-July) was determined by review of tesdlIFA. Slides
(stored at -8fC) of all samples collected during this period were retrospegtanalyzed
by IFA to detect hMPV as described previously (Ebihara et al. 200Suymmary, smears
were covered with monoclonal antibody 1B7 (Chemicon Internationahudela, CA,
USA) at a diluition of 1:80, and a fluorescein isothiocyanate conjugatddt ranti-mouse
IgG antibody (Chemicon International, Temucula, CA, USA) at aitaih of 1:40 with
0.001% Evan’s Blue. Both antibodies were incubated &€ 3@r 30 minutes. Following
incubation the slides were washed twice in PBS for 10 minutes andted with PBS-
glycerin (1:1). Slides prepared with LLC-MK2 cells infectedndyPV, and the same cells
not inoculated, were used as positive and negative controls of the leae Tells were
kindly supplied by Dra. Divina Queiroz, Universidade Federal de Umdida Minas
Gerais, Brazil. Samples with at least 20 epithelial celtsfipé at X 400 magnification
under a fluorescent microscope were considered of good quality fgssndlhe presence

of cytoplasm fluorescence in at least one cell was defined as a positilte resu

RESULTS
A total of 653 samples were collected of children attended atl#® iH 2006. The
RSV season was observed to be from March to July 2006 when 389 sampies we
collected. In this period 103 samples were considered positive lEast one of the viruses

tested in the first IFA (76 RSV, 23 influenza A, and 2 adenovirus, dirglarenza 1, and 1
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parainfluenza 3). A total of 286 samples were negative (73.6%Mhéofite viruses cited
above and also to influenza B and parainfluenza 2. Figure 1 showsottibly distribution
of infections and co-infections by viruses analyzed in this stiuding the RSV season of
2006. The presence of hMPV was tested in all 389 samples previestdy to the other
viruses. Antigens of hPMV were detected in 39 samples, three ofi wigice from children
co-infected with RSV. No co-infections with hMPV-other viruses wadyserved. Figure 2
shows hMPV-positive and negative samples of nasopharyngeal aspitatgzed by IFA.
hMPV was the second-most frequently detected virus after RSkeirperiod of study.

Results of IFA analysis and the frequency of viruses researched arelshovedle 1.
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Figure 1. Monthly distribution of infections by respiratory syncytial vir{i8SV), human
metapneumovirus (hMPV), influenza, adenovirus, parainfluenza 1 (PFa)nfheenza 3
(PF3), and coinfections RSV/HMPV during the RSV season in 2006.
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Indirect immunofluorescence Number % of total
Samples collected during respiratory syncytial virus season 389 100
Respiratory syncytial virus 76 19.5
Human metapneumovirus 39 10
Influenza A 23 6.0
Adenovirus 2 0.5
Parainfluenza virus 1 1 0.2
Parainfluenza virus 3 1 0.2

Table 1.Results of indirect immunofluorescence analysis of all samples tealldaring

the respiratory syncytial virus season in 2006.

Figure 2. Indirect immunofluorescence staining of nasopharyngeal epithedlls for
hMPV antigens (A: IFA-positive staining to hMPV; B: sample negative to hPMV).
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DISCUSSION
We retrospectively assessed the occurrence of hMPV infectioa jpediatric

population in Fortaleza during the RSV season of 2006. The finding of hMHAW¥ppsn
12.6% of samples screened negative (36/286) for seven different \@wgasts recently
published findings suggesting this agent may be responsible for a cabtdeumber of
cases of ARI of previously unidentified etiology (Cuevas et al. 20031651l et al. 2003,
Gerna et al. 2005, Al-Sonboli et al. 2006, Wolf et al. 2006, Manoha et al.. 200F)/ has
been detected in 5-16.2% of samples screening negative for sevi@ndiviruses in a
number of studies (Williams et al. 2006, Noyola et al. 2005, Debur 2067, Ordas et al.
2006). In the present study a significant number of cases of ARI in childesdiag HIAS
during the RSV season were diagnosed with hMPV. As shown by ourdiatag the
period covered by the study, hMPV was more frequently detectedathather viruses
(except RSV) analyzed.

Co-infections of hMPV and other respiratory viruses are common. Theerunh
hMPV-RSV co-infections reported in this study lies within thelevirange (0.5-70%)
reported in the literature (Manoha et al. 2007, Al-Sonboli et al. 2006, ¥v/af. 2006,
Gerna et al. 2005, Semple et al. 2005, Cuevas et al. 2003, Greensi@3). The high
rates of co-infection with hMPV-RSV reported in some studies immaydue to the
overlapping of virus seasons (Al-Sonboli et al. 2006, Cuevas et al. 2068ipPst al.
2006). No cases of hMPV-influenza A or other viruses analyzed werevetsm this
study, although co-infections of hMPV with other respiratory virlses been reported in
several studies (Heikkinen et al. 2008, Sarasini et al. 2006, Chan®2@0%].Gerna et al.

2005, Manoha et al. 2007, Sasaki et al. 2005).
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Most studies on hMPV employ molecular methods, such as RT-PCRiseeitey
are less time-consuming and more sensitive than viral isoldfladhj et al. 2007, Principi
et al. 2006, Gray et al. 2006). However, the high cost of products and equipment required to
perform RT-PCR is still a barrier to the routine use of teshnology in laboratories
around the world, many of which — like ours — employ immunofluorescessays to
identify respiratory viruses (respiratory syncytial virus,uefiza A and B, adenovirus and
parainfluenza 1, 2 and 3).

A diagnostic test should among other things be quick to perform in torgeovide
the physician with timely information when considering preventiotreatment measures.
However, immunofluorescence assays are not only less costly th®CRTut also faster
to perform: while RT-PCR requires approximately 6 hours, immunoftcerece takes
from 20-30 minutes (direct immunofluorescence) to 60 minutes (indirect
immunofluorescence).

With the advent of commercially available anti-hMPV monoclonal antédsodi
(MAbs), many studies have been published using IFA to directly delB in clinical
samples (Ebihara et al. 2005, Percivalle et al. 2005, Fenwick 20@/, Manoha et al.
2008). The hMPV detection rate of the present study (10%) is higher than the ratesdbt
in other recently published studies (3.1% and 5%), but much lower than(2&8% and
45%) reported in early studies. A review of the IFA hMPV deteatides and sensitivities
in those early studies revealed paradoxically higher hMPV tilmtecates and lower
sensitivities, possibly accounted for by the selection critenid the small sample size
(Ebihara et al. 2005, Percivalle et al. 2005). In one study, 23 of 40 sategled positive

by previous RT-PCR profiling (Percivalle et al. 2005). In anothedystsamples were
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collected in April and May when hMPV is known to peak in the stu@ya. More recently
published studies, such as our own, have used larger samples caltettiedously over
longer periods (Ebihara et al. 2005).

Variations in IFA sensitivity for hMPV may be related to tiee of monoclonal or
polyclonal antibodies. Recently developed MAbs have enhanced IFA ggnstibmpared
to IFA sensitivity rates (73.3% and 73.9%) reported in the early stuliea study using
anti-hMPV polyclonal antibodies, IFA and RT-PCR yielded simi&@arsgtivities (Ingram et
al. 2006). The use in IFA of recently developed MAbs yielded $eihgi{96.6%) very
close to that reported for IFA using polyclonal antibodies (Fenwick.e2007). Results
obtained with IIF and RT-PCR (100% sensitivity) were closelyatated in a study using
MADbs which recognize the N protein. In spite of the high sensitatyieved, only 3.1%
out of 1386 samples tested positive for hMPV (Manoha et al. 2008).

In summary, IFA makes it possible to detect hMPV in a considerabigber of
cases of ARI of previously unknown etiology, and has shown hMPV to lse=tioed-most
frequently identified virus in infections investigated during a fiveath period in 2006. To
our knowledge, this is the first report using IFA to diagnose hNtP¥hildren living in

Brazil.

ACKNOWLEDGMENTS
Financial support: Conselho Nacional de Desenvolvimento Cientifico cmologico
(CNPg- Grant: 620053/2004-6) and Coordenacdo de Aperfeicoamento de HesNoad!

Superior (CAPES).



VIRUS REVIEWS & RESEARCH 13, 2008

REFERENCES
Al-Sonboli N, Hart CA, Al-Aghbari N, Al-Ansi A, Ashoor O, Cuevas 206. Human
metapneumovirus and respiratory syncytial virus disease in children, YEmeng. Infect.

Dis. 12: 1437-14309.

Boivin G, De Serres G, C6té S, Gilca R, Abed Y, Rochette L, BengdiG, Déry P 2003.
Human metapneumovirus infections in hospitalized childEsmerg. Infect. Dis9: 634-

640.

Carr MJ, McComarmack GP, Crowley B 2005. Human metapneumovirus-dsedocia
respiratory tract infections in the republic of Ireland during influenza season of 2003-

2004.Clin. Microbiol. Infect 11: 366-371.

Chano F, Rousseau C, Laferriere C, Couillard M, Charest H 2005.r&ipidgical survey
of human metapneumovirus infection in a large pediatric tertiarg canter.J. Clin.

Microbiol. 43: 5520-5525.

Crowe JE 2004. Human metapneumovirus as a major cause of human auspiestt

diseasePediatr. Infect. Dis. J23:215-221.

Cuevas LE, Nasser AM, Dove W, Gurgel RQ, Greensill J, Hart ZDA3. Human

metapneumovirus and respiratory syncytial virus, Br&rerg. Infect. Dis9: 1626-1628.

10



VIRUS REVIEWS & RESEARCH 13, 2008

Debur MC, Bordignon J, dos Santos CND, Vidal LR, Nogueira MB, Alm8idia Raboni
SM 2007. Acute respiratory infection by human metapneumovirus in childrsouthern

Brazil. J. Clin. Virol. 39: 59-62.

Dolnner H, Risnes K, Radtke A, Nordbo SA 2004. Outbreak of human metapneusnovi

infection in Norwegian childrerRediatr. Infect. Dis. J5: 436-440.

Ebihara T, Endo R, Xiaoming M, Ishiguro N, Kikuta H 2005. Detection of muma
metapneumovirus antigens in nasopharyngeal secretions by an immuno#uobresc

antibody testJ. Clin. Microbiol. 43: 1138-1141.

Fenwick F, Young B, McGuckin R, Robinson MJ, Taha Y, Taylor CE, Tom2@7.
Diagnosis of human metapneumovirus by immunofluorescence stainingneioclonal

antibodies in the North-East of EngladdClin. Virol. 40: 193-196.

Gerna G, Campanini G, Rovida F, Sarasini A, Lilleri D, Paolucén&tchi A, Baldanti F,
Revello MG 2005. Changing circulation rate of human metapneumoviaisssand types
among hospitalized pediatric patients during three consecutive \gpriag season#rch.

Virol. 150: 2365-2375.

11



VIRUS REVIEWS & RESEARCH 13, 2008

Gray CG, Capuano AW, Setterquist SF, Erdman DD, Nobbs ND, Abed Y, [&érn
Starks SE, Boivin G 2006. Multi-year study of human metapneumovirustiorie at a

large US Midwestern medical referral centerClin. Virol. 37: 269-276.

Greensill J, McNamara PS, Dove W, Flanagan B, Smyth RL, Har2@03. Human
metapneumovirus in severe respiratory syncytial virus bronchidditreerg. Infect. Dis9:

372-374.

Heikkinen T, Osterback R, Peltola V, Jarti T, Vainionpda R 2008. Human

metapneumovirus infection in childrdémerg. Infect. Dis14: 101-106.

Ingram RE, Fenwick F, McGuckin R, Tefari A, Taylor C, Tomk £006. Detection of
human metapneumovirus in respiratory secretions by reverseripgase polymerase
chain reaction, indirect immunofluorescence, and virus isolation in humamcHal

epithelial cellsJ. Med. Virol 78: 1223-1231.

Kim YK, Lee HJ 2005. Human metapneumovirus-associated lower respgir&tact

infections in Korean infants and young childrBediatr. Infect. Dis. J24:1111-1115.

Lipson SM 2002. Rapid laboratory diagnostics during the winter respiratory virus s&ason.

Clin. Microbiol. 40: 733-734.

12



VIRUS REVIEWS & RESEARCH 13, 2008

Luchsinger VF, Escobar CC, Fidel LAC 2005. Detection of human metamvaus in
children hospitalized for acute lower respiratory infection in SantlRge. Med. Child 33:

1059-1064.

Madhi SA, Ludewick H, Kuwanda L, Van Niekerk N, Cutland C, Klugman KP 2007.
Seasonality, incidence, and repeat human metapneumovirus lower oegpitiact
infections in an area with a high prevalence of human immunodeficigirus type-1

infection.Pediatr. Infect. Dis. J26: 693-699.

Manoha C, Bour JB, Pitoiset C, Darniot M, Aho S, Pothier P 2008. Rapidesitive
detection of metapneumovirus in clinical specimens by indirect #geree assay using a

monoclonal antibodyl. Med. Virol 80: 154-158.

Manoha C, Espinosa S, Aho S, Huet F, Pothier P 2007. Epidemiological andlclinic

features of h(MPV, RSV and RVs infections in young chiddei@lin. Virol. 38: 221-226.

Noyola DE, Angel GA, Areli HD, Soria-Guerra RE, Sanchez-Addar J, Lopez-Revilla R
2005. Human metapneumovirus infections in Mexico: epidemiological and atlinic

characteristics]. Med. Microbiol 54: 969-974.

Ordés J, Boga J.A, Alvarez M, Villa L, Rodriguez-Dehli C, Ofia M, Rpez J, Meldn S

2006. Role of metapneumovirus in viral respiratory infections in yotnigdren. J. Clin.

Microbiol. 44: 2739-2742.

13



VIRUS REVIEWS & RESEARCH 13, 2008

Percivalle E, Sarasini A, Visai L, Revello MG, Gerna G 2(0R&pid detection of human
metapneumovirus strains in nasopharyngeal aspirates and shell iiegdbly monoclonal

antibodiesJ. Clin. Microbiol. 43: 3443-3446.

Principi N, Bosis S, Espoésito S 2006. Human metapneumovirus in paediagitp&lin.

Microbiol. Infect 12: 301-308.

Sarasini A, Percivalle E, Rovida F, Campanini G, Genini E, Tiorséll, Paoluccu S,
Baldanti F, Marchi A, Grazia RM, Gerna, G 2006. Detection and gathaty of human
metapneumovirus respiratory infection in pediatric Italian patidatgng a winter-spring

seasond. Clin. Virol. 35: 59-68.

Sasaki A, Suzuki H, Saito R, Sato M, Sato I, Sano Y, Uchyiama Y Z@bvalence of
human metapneumovirus and influenza virus infections among Japan&senchiliring

two successive winterBediatr. Infect. Dis. .J24: 905-908.

Semple MG, Cowell A, Dove W, Greensill J, Mchamara PS, Half@id8hears P, Smyth
RL, Hart, CA 2005. Dual infection of infants by human metapneumovirus anérhum
respiratory syncytial virus is strongly associated with sev®onchiolitis.J. Infect. Dis

191: 382-386.

14



VIRUS REVIEWS & RESEARCH 13, 2008

Williams JV, Wang CK, Yang C, Tollefson SJ, House FS, Heck GMy M, Brown JB,
Lintao LD, Quinto JD, Chu D, Spaete RR, Edwards KM, Wright PF Cdivér 2006. The
role of human metapneumovirus in upper respiratory tract infectiocisiloren: a 20-year

experiencel. Infect. Dis 193: 387-395.

Wolf DG, Greenberg D, Kalkstein D, Shemer-Avni Y, Givon-Lavi N, 8d\e Goldberg
MD, Dagan R 2006. Comparison of human metapneumovirus, respiratory ayvayts
and influenza A virus lower respiratory tract infections in hospédl young children.

Pediatr. Infect. Dis. .J25: 320-324.

15



