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We retrospectively studied 420 pharyngeal swab spec-
imens collected from Peruvian and Argentinean patients
with influenzalike illness in 2002 and 2003 for evidence of
human metapneumovirus (HMPV). Twelve specimens
(2.3%) were positive by multiple assays. Six specimens
yielded HMPV isolates. Four of the 6 isolates were of the
uncommon B1 genotype.

H uman metapneumovirus (HMPV) has been detected in
patients with acute respiratory infection in North
America, South America, Europe, Asia, the Middle East,
Africa, and Oceania (1-7). Capitalizing on a preexisting US
Department of Defense influenza surveillance system (8),
we sought to detect and genotype HMPV in Latin American
patients in whom influenzalike illness developed.

The Study

Research was conducted on culture specimens collect-
ed from patients with influenzalike illness in Argentina and
Peru under a US Department of Defense Global Emerging
Infections System (GEIS) influenza surveillance program.
Influenzalike illness is defined as fever (temperature
>38°C) and cough or sore throat for <72 h. Under the
GEIS influenza surveillance system (8), US and interna-
tional sites collect posterior pharyngeal swabs for virus
culture from patients who meet the influenzalike illness
case definition.

Specimens were labeled with a unique specimen num-
ber and stored in cryovial boxes at —=70°C until thawed for
reverse transcription—polymerase chain reaction (RT-PCR)
study. The specimens were linked by a unique laboratory
number to an electronic database with patient’s sex, age,
collection date, city, and state.

After thawing to room temperature, the 420 swab spec-
imens were screened with a 1-step RT-PCR procedure,
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with the F2 primer set. Briefly, RNA from each respirato-
ry specimen was extracted with the QlAamp Viral RNA
MiniKit (Qiagen, Valencia, CA, USA). The 1-step RT-PCR
specimen screen was performed in a 100-uL reaction mix
containing 11 uL RNA, 0.4 umol/L forward primer, 0.2
umol/L reverse primer, 0.163 mmol/L deoxynucleoside
triphosphates, 100 U Moloney murine leukemia
virus—reverse transcriptase, 10 U RNAse inhibitor, and 2.5
U DNA polymerase in 1x DNA polymerase buffer
(PfuTurbo, Stratagene, La Jolla, CA, USA). Amplification
conditions consisted of 1 h at 42°C; 5 min at 94°C; 34
cycles of 30 s at 94°C, 30 s at 52°C, and 1 min at 72°C;
and a final extension at 72°C for 10 min. PCR products
were analyzed by electrophoresis (BioRad, Hercules, CA,
USA) in a 1.2% (wt/vol) agarose gel stained with ethidium
bromide.

Screened specimens that gave bands within 200 bp of
the expected 347-bp product were further tested with a 2-
step RT-PCR with F1-, F2-, and N-gene primer sets. The 2-
step RT-PCR was performed by using the RETROscript
Kit (Ambion, Austin, TX, USA) with heat denaturation of
RNA. PCR products were analyzed by gel electrophoresis.
Specimens were designated RT-PCR—positive if the confir-
matory N-gene primer set and at least 1 of the confirmato-
ry F-gene primer sets yielded a band within 50 bp of the
expected size (primers available from the corresponding
author) (9).

Both 1- and 2-step RT-PCR procedures were adapted
from previous reports (9-12). With every specimen batch,
a known HMPV-positive and HMPV-negative sample was
tested in parallel to validate the run.

RT-PCR—positive specimens were further studied with
shell-vial cell culture for viable HMPV. A shell vial con-
taining a near confluent monolayer of LLC-MK2 cells
(Diagnostic Hybrids, Inc., Athens, OH, USA) was injected
with 100 pL specimen and 900 uL HMPV growth media
(Ix minimum essential medium with L-glutamine and
Earle salts, 0.1% bovine albumin, 1x HEPES, 0.001%
porcine pancreatic trypsin, 0.4505 mol/L D-glucose,
10,000 U penicillin, 10 mg streptomycin, and 50 ug
amphotericin), centrifuged for 1 h at 37°C and 2,800 rpm
(1,500 x @), followed by a 37°C incubation with 5% CO,,.
The cell monolayers were microscopically examined
weekly for cytopathic effect (CPE) and contamination.
Shell vials were incubated 3—4 weeks or until cell disrup-
tion occurred. Infected cell supernatant media were har-
vested each week upon cell media replacement. From an
aliquot of the infected media, RNA was extracted and sub-
sequent RT-PCR was performed by the HMPV F2-gene 1-
step protocol.

Sequencing was performed on the RT-PCR-positive
specimens by using G, primer set (available from the
corresponding author), adapted to amplify an 800- to
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1,000-bp region. Products were subsequently elec-
trophoresed across a 1.0% agarose gel stained with ethidi-
um bromide. RT-PCR-positive products were purified
with QIAquick PCR Purification/Gel Extraction Kits
(Qiagen). Strands of the amplicons were sequenced by
automated sequencing with the G, primers. Big Dye
Terminator Kit v3.1 (Applied BioSystems, Foster City,
CA, USA) was used in sequencing reactions. Samples
were run on a 3730xI DNA Analyzer (Applied
BioSystems).

Alignments of partial amino acid sequences of the
HMPV G protein were generated with the ClustalW soft-
ware (National Center for Biotechnology Information,
Bethesda, MD, USA). Prototypic sequences of different
types (A and B) and subtypes (Al, A2, B1, and B2) from
the Netherlands and Canada were included in the align-
ments. Phylogenetic analysis was performed by the neigh-
bor-joining method by using MEGA 2 (University of
Pittsburgh, Pittsburgh, PA, USA).

Specimen laboratory results were studied for demo-
graphic and temporal predictors of RT-PCR positivity by
using standard categoric data techniques. Age group cut
points were selected based on age quartiles. Exact binomi-
al 95% confidence intervals (Cls) were calculated around
prevalence statistics. Similarly, 95% Cls around odds
ratios were calculated by using logistic regression.
Analyses were performed by using SAS software version
9.1 (SAS Institute, Inc., Cary, NC, USA).

Conclusions

We studied 420 posterior pharyngeal swab specimens
collected from January 2002 to November 2003 (Table 1).
Because of differences in clinic focus, the distribution of

influenzalike illness differed by site; children made up
higher proportions in each country (median age 11 years,
range <1-89 years, Table 2). Overall, 51% of the 302 spec-
imens for which patient’s sex was known were from male
patients. Most influenzalike illness specimens were
obtained during the coldest months (July through
September, data not shown).

Twelve (2.9%) of 420 specimens were considered
HMPV RT-PCR—positive (Table 2). All 12 positive speci-
mens were cultured on LLC-MK?2 cells. Six of the 12 spec-
imens grew HMPV, and none of them showed evidence of
viral CPE before 7 days. The nonviability of the 6 remain-
ing positive specimens was likely due to the 4 freeze-thaw
cycles that occurred before LLC-MK2 cell culturing or
possibly the degradation of HMPV RNA within the speci-
mens during transport and storage.

All 6 of the specimens that yielded an HMPV isolate in
cell culture were successfully sequenced and were used to
develop a phylogenetic tree (Figure) (13). Sequencing was
not attempted until =2 years after specimen collection.
This delay in sequencing and multiple freeze-thaw cycles
may explain our inability to amplify and sequence G-gene
product from the other 6 positive specimens. Sequence
data were compared to previously sequenced HMPV iso-
lates, showing a high prevalence of genotype B, with 4 iso-
lates (Peru2-2002, Peru3-2003, Peru4-2003, and
Peru5-2003) of the B1 subtype and 2 isolates (Perul-2002
and Peru6-2003) of the B2 subtype. The high prevalence of
genotype B isolates could be due to our methodologic
approach and requires validation through other studies of
similar Peruvian specimens.

Our data suggest that HMPV is circulating in Peru.
Consistent with results of other studies, the prevalence of

Table 1. Prevalence and OR of RT-PCR positivity for HMPV by risk factor*

Risk factor n % RT-PCR—positive (95% Cl) OR (95% Cl)

Age group (V)T 0.9 (0.8-0.99)
<7 151 6 (2.8-11) 7.2(1-319.4)
7-20 152 1.3 (0.2-4.7) 1.5 (0.1-90.5)
>20 115 0.9 (0-4.8) Reference
Unknown 2

Sex
Male 154 46 (1.9-9.1) 23(0.5-14)
Female 148 2(0.4-5.8) Reference
Unknown 118

Site
Peru 388 2.8 (1.4-5) Reference
Argentina 32 3.1(0.1-16.2) 1.1 (0-8.1)

Season
Autumni 106 6.6 (2.7-13.1) 4.3 (1.3-13.8)
Others 307 1.6 (0.5-3.8) Reference
Unknown 7

*OR, odds ratio, RT-PCR, reverse transcription—polymerase chain reaction; HMPV, human metapneumovirus; Cl, confidence interval.

tAge as a continuous variable.

FAutumn in the Southern Hemisphere was considered to be from March 22 to June 21, per Centro de Divulgacao Cientifica e Cultural, Sao Paulo

University, Brazil.
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Table 2. Human metapneumovirus (HMPV)—positive samples by F- and N-gene primers

F2 1-step F2 2-step N 2-step

Case Date collected City, Country Age (y) (347 +200bp) (137x50bp) (212+50bp) LLC-MK2 culture result
SA1131 6/02 Chanchamayo, Peru 9 + + + No growth*
SA1066 6/02 Cuzco, Peru 2 + + + No growth
SA1071 6/02 Cuzco, Peru 4 + + + HMPYV Peru2-2002
SA1226 10/02 Buenos Aires, Argentina 3 + + + No growtht
SA1156 10/02 Cuzco, Peru 4 + + + HMPYV Peru1-2002
SA1385 4/03 Iquitos, Peru 5 + + + No growth
SA3156 6/03 Iquitos, Peru 7 + + + HMPYV Peru3-2003
SA3157 6/03 Iquitos, Peru 4 + + + HMPYV Peru4-2003
SA3158 6/03 Iquitos, Peru 3 + + + HMPYV Peru5-2003
SA1532 8/03 Cuzco, Peru 0.75 + + + No growth
SA1568 9/03 Cuzco, Peru 38 + + + No growth
SA1606 10/03 Cuzco, Peru 0.75 + + + HMPV Peru6-2003

*Bacteria contamination; specimen required filtering.
TMold contamination; specimen required filtering.

HMPV infection in this research was low among patients
with influenzalike illness and more common among
younger children (6% in children <7 years of age, Table 1)
(1). In our study, HMPV was more often detected in male
patients and from April to June.

Of the 12 HMPV RT-PCR—positive patients, 9 had clin-
ical reports available for review. Three children from a
small Peruvian Amazon village whose specimens were
collected within 3 days of each other were infected with
HMPV from the B1 subtype. Among these 3 children, the
youngest (3 and 4 years of age) were the most debilitated
and had the highest maximum oral temperature (39.8°C
and 39.6°C). Among the remaining 6 HMPV-positive
patients, 1 had pneumonia and 1 was hospitalized. These
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Figure. G-gene phylogenetic relationships of 6 human metapneu-
movirus (HMPV) isolates detected in South America during 2002
and 2003 compared to prototypic HMPV isolates from the
Netherlands: NL/1/00, NL/17/00, NL/1/99, NL/1/94 (accession
nos. AF371337, AY296021, AY525843, and AY296040, respec-
tively) and from Canada: Can97-83, HMPV-13-00, CAN98-75, and
HMPV-33-01 (accession nos. AY485253, AY485232, AY485245,
and AY485242, respectively). Classification of genotypes was
made according to previous reports (13,14).
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data show a higher likelihood (odds ratio 4.3, 95% CI
1.3-13.8) of detecting HMPV from patients with influen-
zalike illness during the Southern Hemisphere’s autumn
(March to June) (Table 1).

HMPV genotypes B1 and B2 were detected (Figure).
Four of the 6 isolates belonged to genotype B1, which had
been uncommon in Europe, Canada, and South Africa
(7,13,15). These results represent some of first genotype
data from HMPV isolates collected in Peru.

Acknowledgments

We thank Gloria Chauca and Linda Canas for their assis-
tance in specimen collection and shipment and Dean Erdman and
Theresa Peret for their assistance with HMPV molecular studies.

This work was funded by International Programs at the
University of lowa, the Department of Defense Global Emerging
Infections Surveillance system, the University of lowa’s Center
for Emerging Infectious Diseases, and a grant from the National
Institute of Allergy and Infectious Diseases (R0O3 Al054570).

Dr Gray is a professor of epidemiology in the Department of
Epidemiology at the University of lowa’s College of Public
Health. He directs the college’s Center for Emerging Infectious
Diseases. His research interests include respiratory viruses,
zoonotic pathogens, and vaccine trials.

References

1. Hamelin ME, Abed Y, Boivin G. Human metapneumovirus: a new
player among respiratory viruses. Clin Infect Dis. 2004;38:983-90.
2. Cuevas LE, Nasser AM, Dove W, Gurgel RQ, Greensill J, Hart CA.
Human metapneumovirus and respiratory syncytial virus, Brazil.

Emerg Infect Dis. 2003;9:1626-8.

3. Galiano M, Videla C, Puch SS, Martinez A, Echavarria M, Carballal
G. Evidence of human metapneumovirus in children in Argentina. J
Med Virol. 2004;72:299-303.

4. Wolf DG, Zakay-Rones Z, Fadeela A, Greenberg D, Dagan R. High
seroprevalence of human metapneumovirus among young children in
Israel. J Infect Dis. 2003;188:1865-7.

349



DISPATCHES

10.

350

. Madhi SA, Ludewick H, Abed Y, Klugman KP, Boivin G. Human

metapneumovirus-associated lower respiratory tract infections
among hospitalized human immunodeficiency virus type 1 (HIV-1)-
infected and HIV-1-uninfected African infants. Clin Infect Dis.
2003;37:1705-10.

. Druce J, Tran T, Kelly H, Kaye M, Chibo D, Kostecki R, et al.

Laboratory diagnosis and surveillance of human respiratory viruses
by PCR in Victoria, Australia, 2002-2003. J Med Virol.
2005;75:122-9.

. Boivin G, Mackay |, Sloots TP, Madhi S, Freymuth F, Wolf D, et al.

Global genetic diversity of human metapneumovirus fusion gene.
Emerg Infect Dis. 2004;10:1154-7.

. Canas LC, Lohman K, Pavlin JA, Endy T, Singh DL, Pandey P, et al.

The Department of Defense laboratory-based global influenza sur-
veillance system. Mil Med. 2000;165:52-6.

. Falsey AR, Erdman D, Anderson LJ, Walsh EE. Human metapneu-

movirus infections in young and elderly adults. J Infect Dis.
2003;187:785-90.

Peret TC, Boivin G, Li Y, Couillard M, Humphrey C, Osterhaus AD,
et al. Characterization of human metapneumoviruses isolated from
patients in North America. J Infect Dis. 2002;185:1660-3.

EMERGING
INFECTIOUS DISEASE

11.

12.
13.

14.

15.

Mackay IM, Jacob KC, Woolhouse D, Waller K, Syrmis MW, Whiley
DM, et al. Molecular assays for detection of human metapneu-
movirus. J Clin Microbiol. 2003;41:100-5.

Ambion RETROscript Kit manual. Austin (TX): Ambion, Inc.; 2002.
Ludewick HP, Abed Y, van Niekerk N, Boivin G, Klugman KP, Madhi
SA. Human metapneumovirus genetic variability, South Africa.
Emerg Infect Dis. 2005;11:1074-8.

Mackay IM, Bialasiewicz S, Waliuzzaman Z, Chidlow GR, Fegredo
DC, Laingam S, et al. Use of the P gene to genotype human metap-
neumovirus identifies 4 viral subtypes. J Infect Dis.
2004;190:1913-8.

Peret TC, Abed Y, Anderson LJ, Erdman DD, Boivin G. Sequence
polymorphism of the predicted human metapneumovirus G glycopro-
tein. J Gen Virol. 2004;85:679-86.

Address for correspondence: Gregory C. Gray, University of lowa
College of Public Health, Center for Emerging Infectious Diseases, 200
Hawkins Dr, C21-K GH, lowa City, 1A 52242, USA; fax: 319-384-5004;
email: gregory-gray@uiowa.edu

past issues

= EID
- Onlne

www.cdc.gov/eid

Emerging Infectious Diseases * www.cdc.gov/eid « Vol. 12, No. 2, February 2006





