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A B S T R A C T

Japan has maintained measles elimination status since 2015. However, sporadic outbreaks of measles
have been continuously reported. Here, we report a case of a measles-infected postpartum mother and
infant in Japan. A 28-year-old Japanese woman, who had previously received a dose of the measles
vaccination, experienced fever 5 days postpartum. Subsequently, a maculopapular rash appeared, and
she was diagnosed with measles. Moreover, her baby developed a fever and maculopapular rash on the
13th day of life, 2 days after postexposure prophylaxis with intravenous immunoglobulin, and was also
diagnosed with measles. Both showed full recovery. This case suggests that measles can still be a threat in
a measles-eliminated country, and the administration of two doses of measles vaccination to women
prior to childbearing age is crucial to protect newborns from measles.
© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Measles is a highly contagious viral disease that has been
targeted for eradication through vaccination programs. Globally,
the vast majority of cases occur in countries with weak healthcare
systems, and measles remains the leading cause of mortality
among young children [1]. In 2015, the Measles Regional
Verification Commission in the Western Pacific Region verified
that Japan had eliminated measles [2]. However, cases have been
continuously reported in Japan, with 1377 reported measles cases
from 2016 through 2019 [3].

We report two related measles cases: a woman with only a
single-dose measles vaccination history who developed measles 5
days postpartum and her newborn who developed measles despite
subsequent postexposure prophylaxis with immunoglobulin.

Case report

A 28-year-old woman with no significant medical history gave
birth via Caesarean section at a maternity hospital 10 days prior to
admission to our hospital. She was discharged from the maternity
hospital after 5 days. Eventually, she began to develop a persistent

fever with subsequent cough, nasal discharge, and sore throat. She
noticed a facial rash and visited the emergency department of our
hospital. Her vital signs on admission were as follows: blood
pressure, 118/70 mmHg; heart rate, 115 beats per minute;
respiratory rate, 28 breaths per minute; oxygen saturation on
room air, 97 %; and temperature, 39.4 �C. Physical examination
revealed Koplik spots on her buccal mucosa and a maculopapular
rash that spread across her face, trunk, and extremities (Fig. 1).
Chest X-ray did not show any sign of pneumonia. She had been
tested for rubella but not for measles during pregnancy. Measles
was suspected on the basis of her symptoms and characteristic skin
rash, and she was admitted to the negative pressure room at our
hospital. Polymerase chain reaction (PCR) tests results from a
throat swab and urine and blood specimens were positive for
measles. The genotype of measles virus was determined as B3.
Serological tests for measles using enzyme immunoassay were also
conducted on hospital day 2, and IgM (titer 8.03; positive � 1.21)
and IgG (titer 12.0; positive � 4.0) antibodies against measles were
detected. Additional history obtained by the infectious diseases
team revealed that until just before the birth, she had frequently
visited a hospital where a measles outbreak had occurred. Her
fever and rash gradually improved after admission. She showed full
recovery and was discharged on hospital day 7.

As postexposure prophylaxis, we administered a measles
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vaccine to her husband on hospital day 3 as his measles vaccination
history was unknown. In addition, we administered intravenous
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owever, 2 days later, the infant developed a fever as well as a rash
hat spread from her face to the trunk of her body (Fig. 2).
ubsequently, she was diagnosed with neonatal measles after
ositive confirmation by PCR analysis of her throat swab and urine
nd blood specimens. Her chest X-ray showed signs of pneumonia.
he developed respiratory distress and was transferred to another
ospital for further treatment. Eventually, she showed complete

had contact with the index patient. No secondary measles case was
identified during the follow-up period.

Discussion

This case demonstrates the importance of two doses of measles
vaccine for women of childbearing age and the need for all

Fig. 1. A. Maculopapular rashes on the patient’s skin; B. Koplik spots on her buccal mucosa.

Fig. 2. Maculopapular rashes all over the infant.
ecovery and was discharged without any further complications
fter 10 days of inpatient treatment. We also offered measles
accine or serologic testing to 10 members of the hospital staff and
ve patients who were exposed to the index patient in the ER. The
ocal health department followed up approximately 150 people,
ncluding some newborns and pregnant women who might have
2

healthcare providers to have measles immunity even in a measles-
eliminated country.

One should be cautious about measles even in a measles-
eliminated country because cases arriving from other countries
may easily cause outbreaks. Measles elimination is defined by the
World Health Organization as the absence of endemic measles
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virus transmission in a defined geographic area (e.g., region or
country) for at least 12 months in the presence of a verified well-
performing surveillance system [4]. In Japan, a case of the endemic
measles virus genotype D5 has not been reported since May 2010
and has been verified as “eliminated” in 2015 [5]. The genotype of
the measles virus in our case was B3, which used to be endemic
only to the sub-Saharan African countries in the past but has
recently been associated with outbreaks in all six WHO regions [6].

Although a single dose of the measles vaccination can prevent
approximately 92 % of infections [7], two doses can prevent >99 %
[8], which illustrates the insufficiency of a single-dose measles
vaccination. The measles vaccine is a live vaccine and should not be
administered to pregnant women; thus, women of childbearing
age should be assessed for measles immunity. Moreover, pregnant
women with measles are at increased risk of morbidity and
mortality [9]. In Japan, a two-dose measles vaccination schedule
for children at 1 and 5–6 years of age has been implemented since
2006, and a 5-year second-dose catch-up program was initiated for
children 13–16-years-old in April 2008 [10]. Therefore, the
majority of people born before 1990, such as our patient, do not
have the opportunity to receive the second dose. Catch-up
vaccination should be offered to people in this age group.

In this case, the baby’s rash developed on the 13th day of life, so
it did not fulfill the classical definition of congenital measles, which
is defined by the appearance of a skin rash within 10 days of birth8.
However, the shortest time between the appearance of a rash in the
index measles patient and that in the exposed person is now
considered to be 7 days [11]. In the present case, the time of
appearance of a rash between the mother and the baby was only 4
days, which theoretically suggests congenital measles rather than
postnatally acquired measles.

Despite the large number of exposed individuals, the fact that no
secondary infections occurred other than the neonate may be related
to the single dose of measles vaccine that the index patient had
previously receivedandthe appropriate postexposureprophylaxis.A
previousreportshowedthatpatients withmeasleswhohadreceived
a single measlesvaccinationdosewere approximately fourtimes less
infectious than unvaccinated patients with measles [12].

In conclusion, we encountered cases of postpartum and
neonatal measles despite postexposure prophylaxis. Administer-
ing two doses of measles vaccination in advance to women of
childbearing age is crucial to protect newborns from measles.
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