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Summary

What is already known about this topic?

After the type 2 strain of the live, attenuated poliovirus
vaccine was withdrawn globally in 2016, any
identification of a type 2 poliovirus is a Public Health
Emergency of International Concern. A vaccine-
derived type 2 poliovirus (VDPV2) was identified in
Sichuan, prompting an urgent, comprehensive
investigation and response.

What is added by this report?

Type 2 monovalent, live, attenuated oral poliovirus
vaccine (mOPV2) is being used to respond to the
numerous VDPV2 outbreaks seen around the world. In
contrast, the response in Sichuan used Sabin strain
inactivated poliovirus (sIPV) to stop circulation of the
VDPV2. In the 6 months following the vaccination
response, there have been no VDPV2s detected in
Sichuan, despite extensive search.

What are the implications for public health
practices?

Further search for the VDPV2 must continue in order
to determine whether transmission has been stopped.
The ongoing investigation and response to the Sichuan
VDPV2 is providing evidence to the Global Polio

Eradication Initiative on managing VDPV2 outbreaks.

Background

In 2015, the World Health Organization (WHO)
declared that type 2 wild poliovirus was eradicated. In
April 2016, the type 2 oral poliovirus vaccine (OPV)
strain  was withdrawn globally from trivalent live
attenuated oral poliovirus vaccine (tOPV) to avoid the
inherent risk of seeding type 2 vaccine-derived
polioviruses (VDPV2). China withdrew OPV2 in
synchrony with other tOPV-using countries, changing
the routine immunization schedule to one dose of
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inactivated polio vaccine (IPV) followed by three doses
of bivalent (I+III) OPV (7). After OPV2 withdrawal
from all countries, routine protection of subsequent
birth cohorts from type 2 polioviruses only comes from
IPV, which is trivalent. A very small number of
VDPV2 outbreaks were anticipated following OPV2
withdrawal, and these would have to be stopped with
monovalent OPV2. The detection of any type 2
poliovirus (wild, vaccine-derived, or Sabin) in any
sample from any source is generally considered to be a
global public health emergency (2), necessitating
urgent investigation and a comprehensive response.

In June 2019, VDPV2 was detected in stool
specimens from an acute flaccid paralysis (AFP) case in
Liangshan Prefecture, Sichuan Province. The Chinese
Center for Disease Control and Prevention (China
CDC) joined Sichuan provincial and local CDCs to
investigate and respond. We report investigation results
and responses to date.

Investigation

The AFP case was of a 4-year-old boy born in
November 2014 in a remote village of Leibo county,
Liangshan Prefecture, Sichuan Province (Figure 1).
Illness onset was April 25, 2019, when both of his legs
and his left arm were found to be paralyzed 7 days after
symptoms first appeared. By vaccination record and
the parents’ recall, the child had received tOPV in
March 2015 and May of 2015, approximately one year
prior to the switch from tOPV to bOPV.

Stool specimens were collected on May 17 and 18,
2019. The provincial CDC laboratory found a type 2
poliovirus; China CDC confirmed the VDPV2 and
determined it had 28 nucleotide changes from the
vaccine strain and shared 9 nucleotide changes with a
VDPV2 isolated from sewage in Urumchi, Xinjiang
Autonomous Region on April 18, 2018 (the Xinjiang
VDPV2 had 13 nucleotide changes from the vaccine
strain) (3). The child recovered without residual
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paralysis and was discharged from the hospital. His We tested stool specimens for poliovirus from
subsequent stool specimens were negative for VDPV2 children under 5 years old in the affected child’s
(Table 1). neighborhood and village and the hospital that treated

chuxlong  Kunming

% Chengdu (provincial capital)

& Xichang (prefecture center)

# The case

FIGURE 1. Location of the 2 VDPV2 events - Sichuan (2019) and Xinjiang (2018).

TABLE 1. Stool sample results from the acute flaccid paralysis (AFP) case, his contacts, and one other child.

Sample AFP case Contact 1 Contact 2 Healthy child
Collection date 2019.5.7 2019.6.14 2019.6.27 2019.8.18
1st Isolation result PV type 2 PV type 2 PV type 2 PV type 2
"i‘;‘iﬁggge 28 27 33 27
Collection date 2019.5.18 2019.6.27 2019.7.7 2019.9.18
ond Isolation result PV type 2 NPEV NPEV Negative
Nucleotide 28 t 1 t
changes
- Collection date 2019.6.17 2019.7.7 2019.7.15 2019.9.25
Isolation result NPEV NPEV Negative Negative
40 Collection date 2019.6.22 2019.7.15 2019.7.24 2019.10.9
Isolation result Negative Negative Negative Negative
- Collection date 2019.6.30 2019.7.24 =S 2019.10.18
Isolation result NPEV Negative =S Negative
o Collection date 2019.7.7 = = =
Isolation result NPEV =3 =3 =3

Abreviation: PV=Poliovirus, NPEV=Non-polio enterovirus.

* Nucleotide changes from vaccine strain.

T Because no poliovirus was detected, no further comparisons were necessary.

§ Two negative results indicated that no further specimens and testing were needed.
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him. Among 160 healthy children investigated,
specimens from 2 children who lived 4 kilometers from
the residence of the AFP case were positive for
VDPV2s—one with 27 nucleotide changes and the
other with 33 changes. We detected another VDPV2,
with 27 nucleotide changes, in a healthy child in Leibo
county who lived 5.5 kilometers from the initial child
during investigation of 300 other healthy children
(Table 1).

We assessed polio vaccine coverage in the village and
surrounding townships among 88 children 1-5 years
old in the village and 164 children <6 years old in 4
surrounding townships. In the village, 53.4% (47/88)
had no history of polio vaccination, 35.2% (31/88)
received 1 dose, 6.8% (6/88) received 2 doses, 3.4%
(3/88) received 3 doses, and 1.1% (1/88) received 4
doses. In the surrounding townships, 65.0% (106/164)
received 3 or more doses of polio vaccine.

We conducted retrospective searches for AFP cases
in Liangshan on June 12 and five surrounding
prefectures on June 17. The provincial medical
investigation team reviewed 31,631,487 in-patient and
out-patient records from 778 hospitals, going back to
May 1, 2016. Among the 279 AFP cases found, 10 had
not been reported previously. These newly-identified
AFP cases were reviewed by provincial polio experts,
and polio was diagnostically excluded from all 10. AFP
“zero case reporting”, which is requiring absence of
cases to be reported every day to ensure complete
reporting of any cases, was started on June 21 (August
19 in Aba) to enhance sensitivity of surveillance in
Liangshan and its 6 surrounding prefectures.

Response and Further Search

Two non-selective Supplementary Immunization
Activities (SIAs) with Sabin-strain IPV (sIPV) were
conducted in Liangshan Prefecture—one in June and a
second in August of 2019—targeting children 2
months to 5 years old (born between 1 July 2013 and
30 April 2019). SIA vaccination rates were 95.6%
(30,424/31,812, first SIA) and 98.3% (30,751/31,283,
second SIA) in Leibo County. In Liangshan Prefecture,
over 450 thousand children received sIPV in each SIA,
with vaccination rates of 97.4% (457,719/469,964)
and 98.8% (488,803/494,920).

In the six surrounding prefectures (Panzhihua,
Leshan, Yibin, Ya’an, Aba, and Ganzi), we conducted
one selective sIPV SIA (June—October) for children 2
months to 5 years old without documentary proof of
any type 2 polio vaccination. We conducted one non-
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selective sIPV SIA in December, similar to the
Liangshan Prefecture SIA. In total, 34,000 children
were vaccinated in the selective sIPV SIAs and 780,000
children were vaccinated in the non-selective sIPV
SIAs.

After testing stool samples from close contacts, 300
additional stool samples were collected between August
13 and 21 from 6 sites—3 counties bordering Leibo
county and 3 townships bordering the index patient’s
township. Each site collected 50 samples (from 1 to 5-
year-olds; 10 samples from each year cohort), and one
VDPV2 was found.

We conducted environmental surveillance (ES) for
poliovirus in four prefectures (Liangshan, Yibin, Aba,
and Chengdu—guided by risk assessments), and 2
samples were collected in each site every month. ES has
been consistently negative through December 2019,
and from August 2019 to date, no type 2 polioviruses
have been detected in any surveillance. We conducted
serological surveys for poliovirus immunity prior to the
SIAs, and the results are pending.

Discussion

According to WHO (4), there have been 47
cVDPV2 outbreaks in 20 countries since the switch
from tOPV to bOPV in April 2016. Some of these
outbreaks involve more than one country. On average,
2-3 VDPV events happen in China every year (5). The
Sichuan VDPV2 is the first VDPV2 that has been
discovered in an AFP case since the polio vaccination
switch on May 1, 2016. One VDPV2 was isolated
from environmental samples in Xinjiang (April 2018)
(3), but no VDPV2s were found among AFP cases in
Xinjiang.

This VDPV?2 outbreak followed cessation of OPV?2,
but despite careful investigation, we were unable to
identify the source of transmission. Similarly, a
putative epidemiological link between the Sichuan and
Xinjiang viruses has not been established. We believe
that the VDPV2 likely circulated for three years in
Liangshan enabled by weak routine immunization in
this remote county, which is evidenced by the
vaccination coverage survey described above.

Using sIPV or requesting monovalent mOPV2 from
the WHO to attempt to stop the outbreak was a
difficult choice. Most countries with cVDPV2
outbreaks used mOPV2 to control their outbreaks.
However, the relative low gut immunity to type 2
poliovirus following the cessation of OPV2 vaccination
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carries the implicit risk that Sabin-strain lineages can
cVDPV2s in the
necessitating outbreak response with monovalent

survive to become future,
OPV2 and thereby potentially seeding new lineages
(6). Based on current evidence, the sIPV campaigns in
Sichuan Province appear to have prevented further
VDPV2 spread; however, it is still uncertain whether
this  IPV-only

transmission. We must sustain intensive AFP and

strategy  will  completely  stop
environmental surveillance to guide any possible
further response to this event. Experience and data
from this outbreak and our use of an sIPV response
can augment the growing evidence base of the Global
Polio Eradication Initiative for managing VDPV2
outbreaks.
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