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S U M M A R Y

The ongoing spread of measles is a major concern for public health. Optimal vaccination
coverage amongst health care professionals (HCP) is essential for individual protection.
This is illustrated by our two cases of measles infection in HCP during the 2018 outbreak in
Europe.
We developed a questionnaire to assess protection against measles amongst HCP

working in acute care of a tertiary hospital in The Netherlands. In total, 29% of these
professionals were not protected against measles. During current worldwide measles
outbreaks, it is paramount for employee health protection, patient protection and disease
control to register and optimize employees’ immunity.

ª 2020 The Authors. Published by Elsevier Ltd
on behalf of The Healthcare Infection Society. This is an open access article

under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Introduction

The ongoing spread of measles throughout Europe in 2018
[1] and the outbreak in Rockland County [2] are major concerns
for public health. The suboptimal vaccination coverage enables
outbreaks and further spread. Health care settings are poten-
tial transmission sites and may pose health care professionals
at risk. Instant recognition of measles is paramount to institute
adequate (airborne) isolation. Optimal vaccination coverage
amongst HCP is essential for HCP and patient protection.

We present two cases of measles in HCP during the 2018
outbreak in Europe and discuss protection rates amongst HCP in
acute care.
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Cases

A 50-year old woman presented to the emergency depart-
ment of hospital A with clinical signs and symptoms of measles.
She was a nurse at the acute admission department of hospital
B, a tertiary care hospital. She thought she had had measles as
a child. During her childhood, measles vaccination was not yet
included in the national vaccination program.

Within 24 hours after admission, she developed respira-
tory failure. CT imaging of the thorax showed interstitial
pulmonary infiltrates (Figure 1). Measles pneumonia was
confirmed by positive PCR in bronchial fluid and positive
serum IgM. Eight days later she was discharged from the
intensive care unit but it took several months before she fully
recovered.

Retrospective questioning revealed that the patient had
nursed a female patient from Turkey with laboratory confirmed
measles one week before the start of her complaints.
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Figure 1. CT imaging of the thorax of patient 1 showing inter-
stitial pulmonary infiltrates.

Figure 2. Maculopapular rash on the back of patient 2.
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Despite appropriate airborne isolation measures from the
first moment this index patient had entered the hospital, she
must have been the source of infection.

The second case was a 41-year-old female surgeon from
Italy who presented herself at the emergency department of
hospital B with fever, a new maculopapular rash (Figure 2)
and Koplik spots on the buccal mucosa. She had just arrived
in the Netherlands for a holiday. She had not been vaccinated
for measles because this was not included in the national
vaccination program during her childhood, and she was not
aware of any contact with the virus. Our suspicion of measles
was confirmed by anti-measles IgM antibodies and a positive
PCR in plasma and nasopharyngeal swab. The patient was
sent home and fully recovered after a total disease period of
21 days.
Methods

In response to the first case, a questionnaire was
developed in hospital B to assess protection against mea-
sles in HCP at risk to first encounter a patient with mea-
sles (doctors and nurses from the departments of
emergency medicine, acute ward of internal medicine and
ICU). Protection against measles was defined by a) born
before 1965 [3], or b) twice vaccinated [4,5], or c) anti-
body titer >16.50 AU/ml.
Results

The questionnaire was sent to 377 HCP of which 269 (71%)
returned the questionnaire. Of these 269 responders, 42 (16%)
were protected since they were born before 1965. One hundred
and forty-eight (55%) HCP were protected since they had
received two vaccinations (117 persons) or they were sero-
positive (20 persons) or had been through a measles infection
before (11 persons). In total, 71% were protected against
measles infection.
Discussion

These two cases of HCP with measles infections emphasize
the risk of nosocomial transmission of measles infection. The
patient of the first case was even infected while proper iso-
lation had been performed on the index patient.

Our survey demonstrates that still a considerable number of
HCP are not protected against measles infection. This is in
accordance with previously published data that show that a
significant number (6.5e36%) of HCP in different areas of the
world lack immunity against measles [6,7]. This may put HCP at
risk during local outbreaks or when patients or professionals fly
in from regions were measles transmission is present, as illus-
trated by our second case.

In our setting, we used different criteria for measles pro-
tection. Criterium A is based on the evidence that before the
introduction of vaccination almost every child in The Nether-
lands was infected with measles before their fifth year [8].
People born before 1965 are therefore assumed to be immune.
Criteria B was used because after two vaccinations, more than
99% of children develop immunity [4]. Criteria C, an antibody
titer >16.50 AU/ml, is the most accurate criterium but is not
known in every participant.

Our study has two limitations. First, only 71% of the per-
sonnel responded to the questionnaire. However, character-
istics of responders and non-responders were comparable.
Secondly, 20% of the responders did not know their own vac-
cination status and of those, only 25% participated in analysing
their immune status. The main reason for not participating was
that people had forgotten or were too busy. Therefore, of 40
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responders the immune status is unknown and could be pos-
itive. This means that the protection coverage of 71% is possibly
underestimated.

Suboptimal measles immunity in health care settings is
an ongoing problem and interventions are necessary to
prevent infection and transmission. Key components are
awareness and registration of immunity of personnel at the
time of employment and offering vaccination. In many
places around the world, measles immunity is not routinely
monitored and vaccination against measles is not offered
to HCP [9]. These precautions would help to prevent
healthcare-associated spread like the cases mentioned
above and to minimize hospital outbreak-response costs
[10].
Conclusion

As illustrated by the two cases, health care professionals are
at risk of measles infection. Current protection rate in our
hospital is estimated at 71%. It is paramount for employee and
patient health protection and for disease control to have an
accurate registration of employee immunity and interventions
to improve this immunity.

This article including the images was published with per-
mission of both patients.
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