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3a6oneBaemocTb Kopbio B lOxxHOM BbeTHame
BO Bpems naHaemuu Covid-19

M. XoaH?, A. 10. AHtnnosa*?, U. H. JlaBpeHTbeBa?, B. B. 3apybaen?

*UHcTuTyT MacTtepa B XOWKMUHE, I. XOLWWMUH, BbeTHam
2PBYH «CaHKT-leTepbyprecKkmMin Hay4HO-UccneaoBaTeNbCKUM MHCTUTYT 3NUAEMUONOTUN U
MUKpobuonorn nmexu Mactepa», CaHKt-MeTepbypr, Poccus

Pe3lome

B pab6ote npeactaBieHbl AaHHblE O CayYyasx Kopu, BbiBAEHHbIX B 18 npoBuHUMsAX KOxHoro BeeTHama (HOB) B 2020 r. Bo Bpems
aKTUBHOM ¢a3bl NaHaeMnn HOBOro KopoHaBupyca SARS-CoV2. Bupyc Kopu akTMBHO UupKynuposan B OB B nepBbie MecsLbl
2020 r.: cpeaHui nokasatesb 3a601eBaeMoCcTn Kopbto coctaBun 1,27 Ha 100 Teic. HaceneHns. B BO3pacTHoM CTPyKType npeoba-
JAanu aetm B Bo3pacte 40 5 net (71%). A6cooTHOe 60/bLMHCTBO 3a60/1€BLUMX — HE BaKLIMHMPOBAHHbIE MPOTUB KOPU nLia, a TaKKe
nMua, He UMeloLmMe CBEAEHUI O MPUBUBKaX; COBOKYMHO UX oJisi cocTaBuna 97,4%, Ho cpeamn 3a601eBLUMX Gbl/iM BaKUMHUPOBaHHbIE
M peBaKUMHMpOBaHHbIe anua. CylecTBeHHO Yaule ISM-Kopb aHTUTena perncTpupoBann B obpasuax, nosay4eHHbix u3 r. Can Tho
(n =57), rae pacnonoxeH MHPEKLMOHHbINA rocnuTab, MPUHUMaIOLLMI 60/1bHbLIX M3 coceaHmx obnactes KOB. Hanbobluee Koan4ecTBo
clly4aeB KOpU pernctpupoBanu Takxe B npoBuHUMsax Dong Thap (n=57), Hao Glang (n = 62) r. XowumuH (n = 15). To ecTb B aru-
AEMMWYECKMI MPOLIECC KOPU MPexae BCEro 6blin BOBIEYEHbI UTEN KPYMHbIX FOPOAOB, MPOMbILLAEHHbIX M MEAULMHCKUX LIEHTPOB.
lNoka3aHo pe3Koe CHUKEHUe 3a60/1eBaeMoCTn Kopblio ¢ anpensi 2020 r., Korga B OB 6biv BBEAEHbI MEPLI 10 OrpaHU4eHUI0 Pacrpo-
cTpaHeHuss COVID-19. CnegyeT OTMETUTb, Y4TO HapyLUEeHUe BaKLUMHaLmMK, cBsi3aHHoe ¢ naHgemuern COVID-19, nocne oTMeHbI caHUTap-
HO-3MUAEMMOIOrMYECKMX OrPaHUYEHMI MOXKET MPUBECTH K MOBbLILIEHHUIO 3a60/1€BaeMOCTH U Pa3BUTUIO BCbILLEK KOPY BO BbeTHame
M Apyrux BOBIEYEHHbIX B NaHAEMUIO CTpaHax. CnegoBatesibHO, AN NpeAoTBpaLleHus 6yaylymx BCrbILWEK NOTpebyeTcs ycuneHne mep
HaA30pa M KOHTPOJISi KOPU ANs1 JOCTUIKEHUS €€ SIMMUHALIUN.

KnioyeBble cnoBa: HOxHbIVi BbeTHaM, Kopb, BO3pacTHbIe rpynnbl, Tepputopuu, naHaemms, COVID-19, anummuHaums
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Abstract

The paper presents data on measles cases identified in 18 provinces of South Vietnam (SV) in 2020, during the active phase
of the pandemic of the new coronavirus SARS-CoV2. The measles virus actively circulated in SV in the first months of 2020:
the average measles incidence rate was 1.27 per 100,000 population. Children under 5 years of age dominated in the age
structure (71%). The vast majority of cases are people who have not been vaccinated against measles, as well as people who do
not have information about vaccinations; in total, their share was 97.4%, but there were vaccinated and revaccinated individuals
among the sick. Significantly more often, IgM-measles antibodies were recorded in samples obtained from the city of Can Tho,
(n=57) where the infectious diseases hospital is located, receiving patients from neighboring regions of the SV. The largest number
of measles cases were also recorded in the provinces of Dong Thap (n=57), Hao Glang (n=62) and Ho Chi Minh City (n=15). That
is, residents of large cities, industrial and the medical centers were primarily involved in the measles epidemic process. A sharp
decrease in the incidence of measles has been shown since April 2020, when measures to limit the spread of COVID-19 were
introduced in SV. It should be noted that violations of vaccination associated with the COVID-19 pandemic, after the lifting of sanitary
and epidemiological restrictions, may lead to increased morbidity and the development of measles outbreaks in Vietnam and other
countries involved in the pandemic. Therefore, preventing future outbreaks will require strengthening measles surveillance and
control measures to achieve its elimination.
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Introduction

Measles is an acute and highly contagious disease
that is caused by the measles virus (MeV), a sin-
gle-strand and negative-sense RNA virus belonging
to the Morbillivirus genus of the Paramyxoviridae fam-
ily [1.2]. It is an airborne virus transmitted through
respiratory droplets or direct contact with the body
fluids of the infected individual [3]. The estimated
reproduction of MeV is 12-18, which is highest
among various respiratory viruses, while the SARS-
CoV-2, the cause of the COVD-19 pandemic, has
a reproduction number of approximately 1.4-2.5
[4.5]. Patients infected by MeV normally develop ery-
thematous and maculopapular rash symptoms, and
most of the cases quickly recover within a week [2].
In particular, the early syndromes include acute fever,
cough, running nose (coryza), red eyes (conjunctivitis)
that usually appear from 7 to 14 days after the ex-
posure to the virus. Thereafter, patients may develop
small white spots, also called the Koplik spots, in-
side the mouth. From 3-5 days following the first
symptoms, the final syndrome is a rash (flat red dots)
that begins to erupt on the face, then spreads down
to arms and legs. The most severe complications
of measles are meningitis, encephalitis, pneumonia,
otitis media, diarrhea in children under the age of five
while in adults over the age of thirty-five and mis-
carriage, fetal death, induced abortion in pregnant
women may occur. In addition, MeV infection can lead
to intense immunosuppression that makes patients
more prone to a secondary infection and thus results
in high mortality of children [6].

The incidence of measles in America was reported
to range between 0.08 (95% ClI, 0.05-0.12) in 2004
and 2.06 (95% Cl, 1.99-2.22) in 2014. Notably,
from 2001 to 2015, infants aged 6 to 11 months
had the highest incidence compared with different
age groups [7]. Fortunately, starting from the 1960s,
the development and introduction of measles vac-
cines have made a tremendous impact on eradicating
measles. A rapid decline of measles - related deaths
was observed in which the global number of cas-
es fell from 2.6 million deaths in 1980 to merely
254,928 cases in 2015 [8,9]. This information em-
phasizes the importance of vaccination to reduce
mortality and prevent the future outbreak of mea-
sles. As measles vaccines are safe, affordable, and
widely available; the World Health Organization (WHO)
has set the goal to eliminate measles in all regions
by 2020. Suddenly, many countries have reported
the occurrence of measles outbreaks in recent years.
In particular, measles cases surged 556% from

132,490 in 2016 to 869,770 in 2019, the highest
since 1996 [10]; and resulted in more than a two-
fold increase of measles mortality rate within just
four years [11]. Of note, the delay of the childhood
immunization programme due to COVID-19 pan-
demic has provoked a recurrence of other public-
health concerns, including measles. A recent study
from Pakistan has reported a 30% increase in mea-
sles incidence in children under five years after
COVID-19 appearance [9]. In the Lancet, Gignoux
and colleagues emphasized that global mobilization
is needed to combat the waves of measles infection
in post-COVID-19 era [12].

Vietnam is a country in the Western Pacific Region,
with the national surveillance system for infectious
diseases divided into four main parts at the north,
south, the center and the highland areas. Its ac-
tivities are supervised by four preventive health in-
stitutes including National Institute of Hygiene and
Epidemiology, Pasteur Institute in Ho Chi Minh City,
Pasteur Institute of Nha Trang and the Highland
Institute of Hygiene and Epidemiology, respective-
ly. Suspected measles patients are normally de-
tected by the local Center for Disease Control and
Prevention, then their samples and data are collected
and transferred to the corresponding institute for fur-
ther examination.

The implementation of measles vaccines into na-
tional routine immunization started early in the 1980s
that helped to lessen the incidence of measles
to 93 cases per million citizens in the 2008-2010 pe-
riod [13]. From 2010 to 2016, we had achieved over
95% vaccination coverage with the first dose of mea-
sles-containing vaccine (MCV1), with an exception
in 2014 (94%); while the immunization program with
the second dose of measles vaccine (MCV2) achieved
83% — 98% in this same period [14].

Unfortunately, Vietnam was not an excep-
tion in a global recurrence of measles outbreaks.
Particularly, our number of measles patients in-
creased at least two-fold from 2017 to 2018, in which
more than 30% of the cases were children under four
years. Remarkably, most patients were unvaccinated
[15]. As we had to delay vaccination in the COVID-19
epoch, measles is predicted to rise again in our popu-
lation. It requires urgent actions to suppress the de-
velopment of this catastrophe beforehand.

In 2020, a report from the European measles
surveillance network had underlined an unexpected
break in the dynamic of measles outbreak, show-
ing a sharp decline of measles cases during the cir-
culation of SARS-CoV-2 [1]. We studied the spread
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of measles in South Vietnam during the COVID-19
pandemic. Our brief report describes the incidence
of measles in Southern Vietham under the outbreak
of SARS-CoV-2. We also reveal the future challenges
and propose actionable advice towards measles elim-
ination in the post- COVID-19 era.

Materials and methods
Case definitions

Measles surveillance is mandatory in Vietnam, fol-
lowing the instruction of the Ministry of Health. The cri-
teria for defining measles patients are the presence
of acute fever and rash in combination with at least
one of the following syndromes: cough, running nose,
red eyes, lymphadenopathy, and joint pain. Notably,
it is possible to collect specimens from all sporadic
cases, and only 80% of patients in a measles cluster.

The sera and investigation forms (personal in-
formation, a history of vaccination, clinical infor-
mation) were collected from all suspected measles
cases in provinces in Southern Vietham from Jan-
2020 to Dec-2020 (Table 1) and sent to the labora-
tory of respiratory viruses at Pasteur Institute of Ho
Chi Minh City for laboratory testing.

We used measles infection cases confirmed
by laboratory testing (see below) for data analysis.
All statistical analyses were performed using SPSS
(Version 25, IBM, USA).

Ethical approval

This study was approved by The Institutional Ethics
Committee Biomedical research — Pasteur Institute
in Ho Chi Minh City (06/GCN-PAS) on March 02,
2020.

Specimen collection and the measurement
of measles IgM response

Samples of blood serum were collected within 3
to 28" day from rash onset day, stored at 2-8 °C
(no more than 72 hours after collection), and sent
to the laboratory on ice pack. The samples were
stored for a long time at a temperature of -20 °C and
below.

Measles-specific IgM antibodies in sera were de-
tected using SERION ELISA classic Measles Virus IgM
kit (SERION Immunologics, Wiirzburg, Germany) fol-
lowing the manufacturer’s instructions.

Population sizes were taken from the website
of the General Statistics Office (Vietnam) (https://
www.gso.gov.vn/en/homepage/). Data  analysis
based on SPSS software (Version 25, IBM, USA).

Results

In 2020, 469 measles cases were detected
in Southern Vietnam. The age of patients was 1 month
to 48 year old (mean 6.1 years). The rate of females
and males were 43.92% and 56.08%, respectively
(Table 1).

The crude incidence rate per 100,000 population
was 1.27 (95% Cl, 1.15-1.38), in which the high-
est incidence was in the youngest group (<5 years)
with 11.97 (95% CI, 10.72-13.23) while the lowest
incidence was observed in the group of 15-19 years
(0.04 [95% CI, -0.04-0.12]) (Table 1). In the <5 years
group, approximately 59% were infants and toddlers
aged 1 to 24 months. Measles infection started to de-
cline from the age of 3, and the frequency was main-
tained less or roughly 1% when the patients were
older than ten years. Remarkably, a large number

Table 1. Crude measles incidence rate (IR) and vaccination status of measles cases by age group in Vietnam (2020)
Ta6bnuya 1. Moka3aresb 3a60s1€Ba€MOCTH N NPUBUBOYHbIN CTaTyC 3a00J1eBLUNX KOPbIO JINL, Pa3HbIX BO3PAaCTHbIX FPyMn

BO BoeTHame (2020)

Crude incidence Vaccination status
rate per BakuuHHbIN cTaTyC
ofN r:':::i;s 100,000 population
Age group, cases (95% CI)
B years Yucno 6noxa3a1'em= Vaccinated Re-vaccinated | Un-vaccinated Unkherh
OSpacuics cny4yaes 2 H‘;"fggi:gc.m BakuuHu- Pe-BakuuHun- He BakuuHupo- T
KopM Hacenenus (95% poOBaHbl pOBaHbI BaHbl
Cl)
<5 350 11.97 (10.72-13.23) 9 2 271 68
5-9 70 2.21(1.70-2.73) 0 0 42 28
10-14 21 0.77 (0.44-1.10) 0 1 10 10
15-19 1 0.04 (-0.04-0.12) 0 0 0 1
20-29 11 0.19(0.08-0.30) 0 0 6 5
30-39 13 0.21 (0.10-0.33) 0 0 6 7
40-49 3 0.06 (-0.01-0.13) 0 0 2 1
> 50 0 0(0-0) 0 0 0 0
Total 469 1.27 (1.15-1.38) 9 3 337 120
Bcero ’ ' ’
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Figure 1. The number of measles cases in Provinces of Southern Vietnam
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of cases were unvaccinated (71.8%) or of unknown
vaccination status (25.6%) (Table 1).

Out of 469 measles cases, there were 128 pa-
tients (27.3%) with pneumonia symptoms, 46 pa-
tients (9.8%) with diarrhea, one patient (0.2%) with
otitis media, and 38 patients (8.1%) who suffered
of both pneumonia and diarrhea.

In 18/20 provinces in southern Vietnam where
measles cases were reported, Can Tho province has
the highest number of patients that accounted for
33.3% of total cases while there was only one con-
firmed patient at Ca Mau province (Figure 1). Hau
Giang and Dong Thap provinces were also at the top
of the chart (13.2% and 12.2%); followed by Kien
Giang, Soc Trang, and Vinh Long areas, respectively
(Figure 1). There were ten provinces with the number
of patients less than 10 cases including Ba Ria —
Vung Tau, An Giang, Bac Lieu, Tien Giang, Long An,

Long An, Tra Vinh, Dong Nai, Lam Dong, Ben Tre, and
Ca Mau (Figure 1). In addition, one case was also de-
tected at Dak Lak, the area not belong to the South
of Vietnam, as the patient was in close contact with
one case from Dong Nai province.

Most cases were detected within the first three
months of 2020, whereas a drastic decline was ob-
served in the following months (Figure 2). Of note, no
measles case was reported in the last four months
of 2020.

Discussions

By the end of 2020, the goal of measles elimina-
tion in all six WHO regions has not been achieved.
Moreover, the disruption of immunization activities
in which more than hundreds of vaccination cam-
paigns have been suspended in 56 countries dur-
ing the first six months of the COVID-19 pandemic
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Figure 2: The distribution of measles cases overtime
in Southern Vietnam in 2020.
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strongly anticipated the surge of measles outbreaks
in the next few years [11]. Collective data from recent
decades have shown that vaccines are our power-
ful weapon in the combat against the measles pan-
demic. Thus, the delay of the vaccination program is
predicted to affect over 117 million children around
the world [16]. Notably, this number does not in-
clude the infants who are expected to receive their
first dose of measles vaccine in this period. Although
the COVID-19 pandemic is taking the world’s atten-
tion, we should not neglect the looming danger of this
ancient killer.

Vietnam is a country with a high level of circulating
measles. We have been running a routine vaccination
program for children up to 18 months and several
additional campaigns for an adolescent to decrease
our number of patients [17,18]. Those attempts were
rewarded with a high coverage rate of measles vac-
cine around 90%-95% between 2014 and 2018.
However, our population was still hit by a large-scale
measles scourge [19], which underlines much works

Figure 3. M C incr

remain to be done in achieving the goal of measles
elimination in Vietnam.

In this work, we present for the first time the data
of measles morbidity detected in 18 provinces
of Southern Vietnam in 2020. The average measles
incidence rate per 100,000 population was 1.27
(1.15-1.38), quite similar to the data reported by Do
and colleagues [20]. We also found a higher percent-
age of male than female patients (56.08% versus
43.92%), which seemed a bit greater than was men-
tioned in other works [13,21]. In a study through-
out the country during 2005 — 2009, Nmor’s group
demonstrated that the unvaccinated subjects have
accounted for 63.4% of all measles cases while its
number exceeded 71% in our study [21]. Besides, Can
Tho province was likely more affected by measles in-
fection than other investigated regions. Finally, our re-
sults have shown a drastic decrease in measles cases
from April 2020, coincidentally with the COVID-19
pandemic started waving globally.

As mentioned above, several researchers have re-
ported that the epidemiology of measles was influ-
enced by the COVID-19 pandemic [9]. Particularly,
in Japan and Europe, a remarkable reduction
of the number of infected patients was observed,
the first time in a decade for Europe, in the normal
season of measles [1,22]. On the contrary, Rana
and colleagues described a 3-fold increase of con-
firmed measles cases within the first four months
of 2020 in Pakistan, highlighing an emergency state
of measles outbreak in the entire country [9]. Some
factors have been associated with the discrepancy
of these data, with the following reasons that may
explain the decrease of measles cases number.
First, MeV and SARS-CoV-2 viruses are transmitted
in a similar route [23]; thus any actions to prevent
the spreading of the COVID-19 pandemic may also in-
fluence the incidence of measles. For instance, wear-
ing the mask was reported to reduce significantly
the transmission of positive droplets from symptomat-
ic individuals who are infected with various respiratory

in infants aged from 1 to 9 months in 2020.
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viruses [24]. Enhanced hygiene, such as handwash-
ing, is also believed to inhibit viral infection. Second,
social-distancing and stay-at-home orders have made
an enormous impact on diminishing the direct contact
among the population that consequently minimize
the transmission of measles through its shedding
droplets. Indeed, intensive interaction at schools and
resident in metropolitan areas are the factors cor-
related to a higher risk of measles infection [25].
Close-contact avoidance of both children from school
and their parents from the workplace obviously re-
sults in a smaller number of affected patients. Also,
the travel ban has aided the prevention of import-
ed measles cases from foreign visitors. Finally, we
can not exclude misdiagnosed and underreported
patients as it was mentioned before in some par-
ticular contexts [26]. The overburden of healthcare

system brought by COVID-19 pandemic has widened
the gap of loss information from traditional surveil-
lance networks.

Conclusions

The article presents data from a study
of the spread of measles in Vietnam during the cir-
culation of the new SARS-CoV2 virus. Restrictive
measures against COVID-19 have also limited
the spread of measles. In 2020, the incidence
of measles decreased. However, a vaccination vi-
olation associated with the COVID-19 pandemic
may lead to the development of measles outbreaks
in the future. Consequently, a deeper understand-
ing of the transmission of the virus and the epide-
miology of measles is required to prevent future
outbreaks.
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