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ABSTRACT

In Sao Paulo the mumps virus (MuV) outbreaks have been increasing from 2011 to nowadays.
MuV epidemiological surveillance has been improving by using the polymerase chain reaction in
rea] time (rRT-PCR) in addition to the specific IgM antibody (IgM-Ab) detection; in some cases,
genome sequencing studies were performed. Increased virus transmission and recent outbreaks
have raised interest on MuV genotyping, as a means to understand the transmission pathways and
to identify the vaccine-associated cases._From January 2011 to August 2016, MuV infection was
analyzed at Institute Adolfo Lutz. A total of 232 (77.33 %) throat wash samples showed positivity
to mumps genome, and 68 (22.66 %) were negative when analyzed by rRT-PCR. Among 15 samples
for molecular analysis, 10 serum samples from respective patients were also available for detecting
anti-MuV IgM-Ab; and from these, four (40%) samples were seropositive. Vaccination status
was available only for patients from Cedral and Araraquara. Phylogenetic analysis revealed the
circulation of the following mumps virus genotypes in the investigated periods: 2011(M), 2012, and
2013 (K); 2014 (N); 2015 (G, K, and N); 2016 (G). Knowledge on MuV molecular epidemiology
in Sdo Paulo-Brazil could contribute to the surveillance and epidemiological program in Brazil,
and globally as well.
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RESUMO

No estado de Sdo Paulo tém ocorrido surtos de caxumba desde 2011. O diagnéstico laboratorial
tem sido realizado no Instituto Adolfo Lutz utilizando-se a técnica de identificacdo de material
genético viral por meio de reacdo de cadeia de polimerase-em tempo real (rRT-PCR) e pela
detec¢do de anticorpos IgM (Ac-IgM) especificos circulantes. Os recentes surtos de caxumba
tém aumentado o interesse em investigar os gendtipos dos virus prevalentes para identificar
os casos associadas a vacina. De janeiro de 2011 a agosto de 2016, 300 amostras de lavados
da orofaringe coletadas de pacientes suspeitos de infecgdo foram analisadas. O material genético
viral especifico foi detectado em 232 (77,33 %) amostras e 68 (22,66 %) foram negativas.
Das 10 amostras analisadas pelo teste soroldgico, quatro (40 %) demonstraram positividade
para Ac-IgM especificos anti-virus da caxumba e seis foram negativas. Somente os municipios
Cedral e Araraquara forneceram os dados referentes a vacinacdo. Anilise filogenética mostrou
a circulagdo dos seguintes gendtipos do virus da caxumba no periodo investigado: 2011 (M),
2012 e 2013 (K); 2014 (N); 2015 (GKN); 2016 (G). A vigilancia viroldgica é mundialmente
imprescindivel, para identificar a diversidade e a distribui¢ao dos diferentes gendtipos, com vistas
a composic¢do de vacinas especificas.

Palavras-chave. virus da caxumba, epidemiologia molecular, satde publica.

Rev Inst Adolfo Lutz. 2016; 75:1712
1/5



Silva DBB, Santos CLS, Santos KCO, Theobaldo M, Paulino RS, Sasaki NA, et al. Mumps virus genotypes identified during disease outbreaks
in the state of Sao Paulo, Brazil: 2011 - 2016. Rev Inst Adolfo Lutz. Sao Paulo, 2016;75:1712.

Mumps (or epidemic parotitis)
is an acute infectious disease caused by mumps virus
(MuV) characterized by parotid gland swelling.
Although the main clinical manifestation of
mumps are parotitis (90 % of cases), several other
clinical complications as aseptic meningitis,
transient deafness, encephalitis, orchitis, oothoritis
have been observed'. At the time when no
specific vaccine product was available, the
aseptic meningitis was the most common clinical
evidence of mumps. The live attenuated mumps
vaccine was first licensed in the USA in 1967;
and it has been widely used as a component
of the trivalent measles-mumps-rubella (MMR)
vaccine ever since. In the state of Sdo Paulo-
Brazil, the MMR vaccine program was introduced
in 1992 for immunizing children from 01 to 10
years old. The literature data show that the
campaign for MuV vaccination has substantially
contributed to the decrease of this disease
incidence’. The lifelong protection for many
years due to the natural infection, and in addition
to the widespread vaccination appeared to be
an approach to control the disease. Re-infection
with MuV could occur worldwide by means of
natural infection or after vaccination; and owing
to these characteristics, this infectious disease
is considered as a global Public Health issue.
Increased transmissions and recent outbreaks®>
emphasize the relevance of the MuV surveillance
activities for generating the baseline genetic
data. 'This information aimed at mapping
the genotype distribution in the different
continents, to identify the vaccine-associated
cases'. The review published by Li Jin et al® showed
that only six of the 12 MuV genotypes have
been circulating since 2010, including genotypes
G (52 %), H (16 %), C (12 %), F (8 %), K (8 %) and
D (4 %), based on the baseline genetic data
provide by 25 countries. In Sdo Paulo state
the MuV outbreaks have been notified by
the Epidemiological Surveillance Center of the
State Department of Health, Sio Paulo-Brazil.
Laboratory confirmation is based on the detection
of MuV-specific IgM antibodies in acute-phase
serum samples, and the MuV isolation is performed
by cell culture methodology. Virus isolation
is a time-consuming technique considering
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the needs for achieving a rapid diagnosis.
The MuV-specific IgM antibody might be
undetectable in the early samples collected at
the time less than three days after the mumps
symptoms onset, and in samples collected
from  previously = vaccinated  individuals”®.
Thus, Boddicker et al’ developed and validated
a mumps real-time RT-PCR (rRT-PCR)
for improving the sensitivity of PCR assay to
detect MuV in clinical samples from patients.
This molecular methodology is considered as a
valuable tool to detect the MuV RNA directly
from clinical samples, as throat wash, collected
from patients presenting MuV-specific clinical
symptoms. MuV outbreaks have been notified by
several countries including Brazil. The present
study aimed at investigating the MuV genotypes
involved in the mumps outbreaks occurred in
the state of Sao Paulo, Brazil. The obtained results
were compared with those described by authors
from other countries, taking into account the
limited data globally available.

From June 2011
to August 2016 the Respiratory Virus Laboratory
of the Respiratory Disease Department-Virology
Center - Institute Adolfo Lutz (IAL) received
300 throat wash samples collected from patients
with suspected mumps. Virus identification
was performed by means of the Centers for
Disease Control and Prevention - polymerase chain
reaction in real time (CDC-rRT-PCR) protocol,
kindly provided by Dr. Paul Rota. The virus
sequencing reaction was performed as described
elsewere’, by using 3130 Applied Biosystems.
Nucleotide sequences were aligned using the
multiple sequence alignment method implemented
in CLUSTAL X°. Considering that the molecular
assay provides rapid diagnosis, the physicians
worldwide prefer to perform the patients
follow-up  diagnosis by using rRT-PCR.
The laboratory diagnosis of mumps has been
carried out at IAL only, and being a Public
Health Institute, in addition to the rRT-PCR
molecular technique, the health centers of some
municipalities of the Sdo Paulo state use to sent
the blood samples for performing the serological
testing for parotitis diagnosis. This assay detects the
anti-MuV-specific IgM antibodies in acute-phase
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serum samples. Therefore, the received 10
serum samples and stored at -70 °C were analyzed
by serological assay, wusing commercial kit
Enzygnost ELISA (anti-parotitis virus/IgM -
Siemens, Germany)..

- Of 300 throat wash samples,
232 (77.33 %) and 68 (22.66 %) showed positive
and negative results on rRT-PCR, respectively.
Among 15 (100 %) patients included in the
Table, the respective serum samples from 10
(66.70 %) were picked out and sent to IAL,
and they were analyzed by serological testing.
Of these 10 samples, four (40 %) were positive
for anti-MuV-specific IgM antibodies and the
respective throat-wash sample was also positive
on MuV-rRT-PCR. And six (60 %) sera were
anti-MuV-specific IgM negative, but MuV
infection was confirmed by rRT-PCR technique.

Of 300 specimens received at IAL from 2011
to 2016, 212 (79.69 %) were collected from
January 2015 to August 2016. Nine genotypes
were identified in this period, five (60 %), two
(20 %) and two (20 %) corresponded to the G, K,
and N genotypes, respectively. Vaccination
data were available for patients from Cedral
and Araraquara municipalities only (Table).
Although the vaccination information were
available for three (20 %) patients, all of them
(100 %) showed positive rRT-PCR for MuV.
The phylogenetic analysis revealed the circulation
of the following mumps genotypes in the
investigated period: 2011 (M), 2012 and 2013 (K);
2014 (N); 2015 (G, K, and N); 2016 (G). The
common symptoms of parotitis and fever
among the investigated patients were clinically
confirmed.

Table. Origin of Brazilian mumps virus investigated in this study

Samples identification* Location P?;:Z:;:eiﬁe g;‘(t;?lf ;;::i; Specimen V::::;e seiﬁi\:gy
MuVi/Assis-SPBRA/NK.11[K] Assis 15/F May/12 Throat wash ~ NK NK
MuVi/Guarulhos-SP.BRA/37.12/2[K] Guarulhos 37/M Sep/12 Throat wash ~ NK NK
MuVi/Guarulhos-SP.BRA/37.12/2[K] Guarulhos 23/M Sep/12 Throat wash  NK NK
MuVi/Sao Paulo -SPBRA/37.13/2[K] Sao Paulo 15/M Sep/13 Throat wash ~ NK NEG
MuVi/Sao Paulo -SPBRA/37.13/2[K] Sao Paulo 14/M Sep/13 Throat wash ~ NK POS
MuVi/Sao Paulo -SP.BRA/44.14[N] Sao Paulo 14/M Nov/14 Throat wash NK NEG
MuVi/Florianépolis -SC.BRA/11.15[G]  Floriandpolis 20/M Mar/15  Throatwash NK NK
MuVi/Cedral -SP.BRA/28.15[G] Cedral 15/F Jul/15 Throat wash ~ Yes NEG
MuVi/Campinas -SP.BRA/39.15[G] Campinas 20/M Out/15  Throatwash NK NEG
MuVi/Sao Paulo -SPBRA/31.15[N] Sao Paulo 19/F NK Throat wash  NK POS
MuVi/Sao Paulo -SP.BRA/32.15[N] Sao Paulo 27/F Aug/15 Throat wash  NK POS
MuVi/Itatiba-SP.BRA/43.15[G] Itatiba 10/F Out/15 Throat wash  NK POS
MuVi/Araraquara-SP.BRA/42.15[K] Araraquara 19/F Nov/15 Throat wash ~ Yes NEG
MuVi/Araraquara-SPBRA/41.15[K] Araraquara 20/F Nov/15  Throat wash  Yes NK
MuVi/Campinas-SP.BRA/52.15[G] Campinas 20/M Jan/16 Throat wash ~ NK NEG

NK, not know. *Assigned according to the standardized nomenclature proposed by WHO, 2012
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The present study reports the
circulation of MuV genotype N, in the state of
Sado Paulo during the period from 2014 to 2015,
which has not been included in the recent
review focusing on the baseline genetic data
provided by 25 countries®. Genotype G has been
predominating in Brazil, and this genotype
has been circulating in the state of Sao Paulo in
2015 and in the early of 2016; and according
to Li Jin et al® the genotype G has been
the predominating MuV worldwide, until now.
The increase of MuV outbreaks worldwide
and the diversity of MuV genotypes arises a
question on the cross-protection among the
MuV vaccines, accordingly to their genotypes
composition and the circulating mumps
wild viruses; and investigations on this issue
are warranted'’. Limitations regarding the
MuV-specific IgM antibody detection have
already observed. Of the 10 serum samples
received for performing the serologic testing,
four (40 %) were positive for anti-MuV specific
IgM antibody and also MuV-rRT-PCR was
positive; and six (60 %) sera showed negative results
in this serological assay. However, the MuV
infection was confirmed by rRT-PCR technique,
as shown in Table. These results highlight the
advice of collecting the blood samples three
days or more after the clinical symptoms onset,
for improving the sensitivity and specificity
of MuV-specific IgM antibody detection,
as recommended in the previous studies’.
Also, limitation regarding the vaccination data
was evidenced in this study. Of three (20 %)
vaccinated patient, the throat-wash samples
collected from all of them showed positive
results on MuV/rRT-PCR, and these data revealed
MuV re-infection. There is a consensus on
the need to follow the studies on genotype
cross-neutralization, aiming at establishing
whether the genetic variation could lead to
the vaccine failure’®. Of 300 specimens sent to
IAL from 2011 - 2016, 212 (79.69 %) were
collected from January 2015 to August 2016.
In this period, of nine identified genotypes, five
(60 %), two (20 %), two (20 %) corresponded
to genotypes G, K, N, respectively. These data
highlighted a similar distribution of MuV
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genotype G in the state of Sdo Paulo, when
compared with a recent review on MuV genotypes
circulating worldwide, even at limited baseline
genetic data considering the global context"¢.

Phylogenetic analysis revealed
the circulation of the following mumps genotypes
in the state of Sao Paulo during the period
from 2011 to 2016: 2011 (M), 2012 and 2013 (K);
2014 (N); 2015 (G, K, N); 2016 (G). Li Jin et al®
review showed that only six of the 12 mumps
genotypes have been circulating since 2010,
including the genotypes G, H, C, E K, D based
on the analyzed mumps viruses by 25 countries.
The present study showed that the genotype N
has also been circulating in the state of Sao Paulo,
Brazil, evidencing that how is important to
participate in the MuV surveillance in order to
improve the worldwide MuV baseline genetic
data. In addition, taking into account the
vaccine era, a global effort to follow mumps virus
surveillance is warranted.
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