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Here we reported the outbreak of measles cases caused by the genotype D8 measles virus for
the first time in Jiangsu province in China, which was possibly imported by a foreign student
from Laos. Throat swab specimens were collected, and used to isolate virus. 634-bp fragment
of the N gene and 1854-bp fragment of H gene were amplified by reverse transcription-PCR
and sequenced, respectively. Phylogenetic results indicated that they belonged to geno-
type D8 measles virus. Further epidemiology investigation showed that the adults with D8
measles virus infection did not receive measles vaccine before having measles. In China,
almost all D8 genotype MeV only infected those population without receiving measles vac-
cine immunization. Therefore, it is still necessary to implement the supplement activity of

measles immunization target adult with immunity gap.
© 2019 Sociedade Brasileira de Infectologia. Published by Elsevier Espana, S.L.U. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Herein we report the outbreak of measles caused by the geno-
type D8 measles virus (MeV) for the first time in Jiangsu
province in China, which was possibly imported by a foreign
student from Laos. Throat swab specimens were collected and
used to isolate the virus. A 634-bp fragment of the N gene
and 1854-bp fragment of H gene were amplified by reverse
transcription-PCR and sequenced, respectively. Phylogenetic
results indicated that they belonged to genotype D8 MeV. Fur-
ther epidemiological investigation showed that adults with D8
MeV infection had not been vaccinated against measles. In
China, almost all cases of D8 genotype MeV infection occurred
in patients with no previous measles vaccination. Therefore,
it is necessary to offer measles vaccination for adults who are
immunized.

* Corresponding author.

Countries all over the world have adopted goals for measles
elimination by or before 2020." Toward that end, China govern-
ment implemented measles supplementary immunization
activity in the whole country in 2010, and the incidence of
measles decreased dramatically, reaching the lowest reported
level in 2012.%3 However, a nationwide resurgence of measles
occurred primarily among young unvaccinated children in
2013.* Both before and after resurgence of measles, H1 has
been the predominant strain in China, although only a
few imported D8, D9, and vaccine-associated strains were
found.>”’

Jiangsu Province, located in the east of China, is one of
the highly economically developed regions in China. It has
nearly 80 million permanent residents and migrants. Over 95%
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Fig. 1 - Phylogenetic tree based on the nucleotide protein (N) gene sequences of various strains of the measles virus. The
evolutionary distance was calculated using Kimura’s two-parameter method, and the tree was plotted using the

neighbor-joining method. Numbers at each branch indicate the bootstrap values of the clusters supported by that branch,
only more than 75% of bootstrap value is indicated. Jiangsu cases were circled with rectangle line.
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Fig. 2 - Phylogenetic tree based on the hemagglutinin protein (H) gene sequences of various strains of the measles virus.
The evolutionary distance was calculated using Kimura’s two-parameter method, and the tree was plotted using the
neighbor-joining method. Numbers at each branch indicate the bootstrap values of the clusters supported by that branch,
only more than 75% of bootstrap value is indicated. Jiangsu cases were circled with rectangle line.

of the children are vaccinated against measles. Nonetheless,
measles resurged in 2014, and subsequently declined rapidly
to the level before 2013 until 2016. Molecular epidemiology
surveillance showed that only Hla genotype was circulating
in Jiangsu province.

Between September 22 and October 18, 2017 two measles
cases were reported by Nantong Prefecture Center for Disease
Control and Prevention (NPCDC). Case 1: on October 15, 2017,
a 31-year old female college teacher presented with fever. Two
days later, rashes appeared, followed by cough, rhinorrhea,
sneezing, and was diagnosed as measles in hospital X.

Case 2: on October 13, 2017, a 36-year old female jani-
tor, working at the outpatient transfusion room in hospital
X presented with fever, progressing with rashes and cough on
October 17, and was diagnosed as measles.

Throat swab and blood specimens were collected on
October 17 and October 18, respectively. IgM antibody and
real-time florescence PCR for measles and rubella were
performed at NPCDC. IgM antibody in serum and nucleic acid
in swab turned out positive for measles virus. Subsequently,
swab specimens were transported to Jiangsu Province Center
for Disease Control and Prevention (JSCDC) for viral isolation

and genotype identification. The Vero/SLAM cell line (African
green monkey kidney cells human signaling lymphocyte
activation molecule) was used for the isolation of MeV, and
the infected cells were harvested when the cytopathic effect
(CPE) was visible in more than 75% of the cell layer. The
QIAamp® Viral RNA Mini Kit (Qiagen, Hilden Germany) was
used to extract MeV nucleic acid according to the manufac-
turer’s instructions. Reverse transcription amplification was
performed using previously described primers to amplify a
634-bp fragment of the N gene and a 1854-bp fragment of
the H gene,® which included enough length fragment recom-
mended for genotyping. The PCR products were sequenced
using ABI 3730 DNA Sequencer (Applied Biosystems, Foster
City, CA, USA) at Sagon Biotech (Shanghai, China) using
directional primers. The sequences were edited using Bioedit
software, then analyzed using MEGA 7.0 software.

Further epidemiological investigation showed that these
two cases had no history of traveling to other countries and
had not received measles vaccination. A foreign female stu-
dent from Vientiane (the capital and largest city of Laos)
had been to China on September 12, arriving to Nantong on
September 14. As of September 22, she developed fever and
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rashes and went to Hospital X for care. However, no further
information could be obtained. Nonetheless, there was a pos-
sibility of measles transmission between this student and the
two cases described above. Case 1 was the teacher of this
student in college. Case 2 had been working at hospital X
when the foreign student went to hospital X for care. The fur-
ther phylogenetic analysis showed the measles viruses in this
event belong to D8 genotype (Figs. 1 and 2). They share 99%
identity with the N gene sequences (450bp) of measles virus
from Japan, Australian, Argentina, England, Netherlands, and
China Hongkong and with the H gene sequences (1854 bp) of
it from the United Kingdom, Canada, USA, and Australia.

As far as we know, this is the first measles outbreak caused
by imported D8 genotype in Jiangsu province, and the fourth
in China.>>° Further epidemiological investigation showed
that neither of the two patients reported herein had received
measles vaccination. The first D8 case was an eight-month
old child from Shanghai in 2012, with no previous measles
vaccination,® and the second outbreak was in Beijing in 2013,
with two adult cases, for whom no information on measles
vaccination could be gathered.? All of these reports suggest
that an immunity gap among all imported D8 genotype cases,
which is still an important factor for transmitting measles
virus. It is therefore necessary to implement supplement
activity of measles immunization target adult with immunity
gap.

Population density is a major determinant of attack rates
and transmission of measles virus.’®!! In China, almost of
all imported measles cases occurred in economically devel-
oped regions and border regions.'?"'* Frequent migration and
higher population density make these regions more vulnera-
ble than others in China, as all adults got imported measles
virus infection in venues with higher population density such
as school, hospital, and fabric market. Therefore, more atten-
tion should be drawn to measles surveillance in regions and
venues with high population migration and density, especially
in epidemic seasons.
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