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Abstract

Objective: Measles is an acute viral disease transmitted via the respirato-
ry route and characterized by fever, cough, conjunctivitis, and rash. The
attack rate among susceptible individuals is 90%, and infectivity occurs
from 4 days before to 4 days after the onset of rash. High-cost measles
outbreaks have been reported in hospitals. This study aimed to evaluate
the control measures taken and their costs in individuals exposed to an
index measles case who was hospitalized before the onset of rash.

Material and Methods: Measles serology was sent for a 17-month-
old patient who was hospitalized in the general pediatrics ward with
a diagnosis of bronchiolitis after the onset of rash one day following
admission. As there was no negative-pressure room in our hospital, the
patient was isolated in a standard room. Two days later, measles IgM
tested positive. A list was prepared of patients, caregivers, and healthcare
workers who had contact with the patient during his stay in the pediatric
emergency department and the general pediatrics ward. The contacts
were reported to the hospital Infection Control Committee and the
izmir Provincial Health Directorate. Post-exposure prophylaxis (PEP) was
implemented based on the recommendations of the Ministry of Health
Measles Elimination Program and the American Academy of Pediatrics. In
this retrospectively planned study, the number of individuals exposed to
the index case, the type of PEP applied, vaccination or immunoglobulin
doses, and their costs were evaluated.

Results: A total of 125 patient contacts and 58 healthcare workers were
identified. Seventeen of the exposed patients were still hospitalized.

0z

Giris: Kizamik, solunum yoluyla bulasan, ates, oksurik, konjonktivit ve
dokintlyle seyreden akut viral bir hastaliktir. Duyarli bireylerde atak
hizi %90 olup bulastiricilik, dokintl baslangicindan dort glin 6ncesi
ile sonrasi arasinda gergeklesir. Hastanelerde yiiksek maliyetli kizamik
salginlar  bildirilmistir. Bu c¢alismada, dokintli baslamadan 6nce
hastaneye yatirilan bir indeks kizamik olgusuyla temas eden kisilerde
alinan kontrol dnlemleri ve bunlarin maliyetlerinin degerlendirilmesi
amaclanmistir.

Gereg ve Yontemler: Genel pediyatri servisine bronsiolit nedeniyle yati-
rilan 17 aylik hastanin yatisindan bir giin sonra, dokiinttlerin baslamasi
Uzerine kizamik serolojisi gonderilmistir. Hastanemizde negatif basing-
Il oda bulunmadigi icin hasta normal bir odada izole edilmistir. iki giin
sonra kizamik IgM pozitif olarak sonuglanmistir. Hastanin cocuk acil ser-
viste ve genel pediyatri servisinde yatisi siiresince temas ettigi hastalar,
refakatciler ve saglik calisanlarinin listesi hazirlanmistir. Temashilar, hasta-
ne Enfeksiyon Kontrol Komitesine ve izmir il Halk Saghigi Hizmetleri Bas-
kanhgina bildirilmistir. Temas sonrasi profilaksi (TSP) icin Saglik Bakanlig
Kizamik Eliminasyon Programi ve Amerikan Pediyatri Akademisinin 6ne-
rileri temel alinmistir. Retrospektif olarak planlanan bu calismada indeks
kizamik vakasiyla temas eden Kkisilerin sayisi, uygulanan TSP yontemi,
asilama veya immiinoglobulin dozlari ve maliyetleri degerlendirilmistir.

Bulgular: Toplam 125 temasli hasta ve 58 saglik calisani tespit edilmistir.
Temasli hastalardan 17'sinin hastanede yatisi devam etmekteydi. intra-
venoz imminoglobilin (IVIG) li¢ temasli hastaya uygulanmistir. Temasli
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Intravenous immunoglobulin (IVIG) was administered to 3 exposed pa-
tients. The total cost of IVIG administered to exposed patients was calcu-
lated as 94.494 TL (2.999$). Two caregiver mothers received IVIG due to
pregnancy. The total cost of hospitalization and IVIG for caregivers was
calculated as 225.321 TL (7.1539$). Three patients and 9 caregivers were
vaccinated. Measles serology was requested from 47 exposed healthcare
workers, and 37 of them were vaccinated before results were available.
The total cost of serological tests was 1.932 TL (619).

Conclusion: Preventing measles transmission in healthcare facilities
can lead to substantial costs. Patients with suspected measles should be
monitored in negative-pressure isolation rooms. All healthcare workers,
especially those in pediatrics, infectious diseases, and emergency depart-
ments, should be fully immunized against measles and other childhood
infectious diseases.

Keywords: Measles, respiratory isolation, post-exposure prophylaxis,
vaccination, intravenous immunoglobulin

Introduction

Measles is an acute viral disease transmitted via the respira-
tory route and characterised by fever, cough, conjunctivitis,
and rash. The attack rate among exposed susceptible individ-
uals is 90% (1). Infectiousness begins 4 days before the onset
of the rash and continues until 4 days after rash onset (2). In
young children and immunocompromised patients, it may
cause complications such as otitis media, bronchopneumonia,
laryngotracheobronchitis (croup), and diarrhoea, as well as
mortality (1). Severe complications of measles include pneu-
monia and encephalitis. Subacute sclerosing panencephalitis
is a rare, incurable, and fatal neurological complication of mea-
sles (3).

There is no specific antiviral treatment for measles. In re-
source-limited countries, the administration of vitamin A to
children with active measles reduces morbidity and mortal-
ity (4). The World Health Organization (WHO) recommends
administering vitamin A to children with measles (1). The
best way to prevent measles is active immunisation with the
measles vaccine. The measles vaccine may provide protection
against measles if administered within 72 hours of exposure.
Human immunoglobulin administered intramuscularly or in-
travenously within 6 days of exposure may be used to prevent
or attenuate measles in individuals without evidence of im-
munity (5).

In our country, the Measles Elimination Programme, which
aims to eliminate measles and rubella in accordance with the
measles elimination targets established by the WHO Europe-
an Region, has been implemented since 2002. Measles is clas-
sified as a notifiable communicable disease. Within the scope
of the Measles Elimination Programme, routine childhood
vaccination, catch-up vaccination, vaccination of healthcare
workers, the management and isolation of suspected measles
cases in healthcare institutions, and prophylaxis and isolation
measures for persons who have been in contact with measles
are systematically implemented and monitored (6).

hastalara uygulanan IVIG'in toplam maliyeti 94.494 TL (2.999 $) olarak
hesaplanmistir. Refakatcilerden iki anneye gebelikleri nedeniyle IVIG te-
davisi verilmistir. Refakatcilere yonelik yatis ve IVIG tedavilerinin toplam
maliyeti 225.321 TL (7.153 $) olarak hesaplanmistir. Uc hastaya, dokuz
refakatciye asi uygulanmistir. Temasli saghk calisanlarindan 47’sinden ki-
zamik serolojisi istenmis, sonuclar beklenmeden 37 kisiye kizamik asisi
uygulanmistir. Serolojik tetkiklerin toplam maliyeti 1.932 TL (61 $) olarak
belirlenmistir.

Sonug: Saglhk kuruluslarinda kizamik bulasinin énlenmesi yiksek mali-
yetlere yol acabilmektedir. Kizamik stiphesi bulunan hastalar, negatif ba-
singliizolasyon odalarinda izlenmelidir. Basta cocuk saghgi ve hastaliklari,
enfeksiyon hastaliklari ve acil servis calisanlar olmak Gzere tim saglik
calisanlarinin, kizamik gibi cocukluk caginin bulasici hastaliklarina karsi
asilamalari tam olmalidir.

Anahtar Kelimeler: Kizamik, solunum izolasyonu, temas sonrasi profilak-
si, asl, intravendz immiinoglobilin

In recent years, a marked increase in measles cases has
been reported worldwide, particularly in the European Re-
gion. The WHO has stated that more than half of the world’s
countries are at risk of measles outbreaks (7). A study exam-
ining the economic burden of measles outbreaks in the Unit-
ed States reported that the mean total cost per outbreak was
USD 152.308. The mean cost per measles case was estimated
at USD 32.805, while the mean cost per contact was reported
to be USD 223 (8).

This study aimed to retrospectively evaluate the control
measures implemented through a multidisciplinary approach
by the Paediatric Infectious Diseases Clinic, the Infection Con-
trol Committee (ICC), the occupational physician, and the iz-
mir Provincial Directorate of Public Health Services following
exposure to a measles case in the general pediatric ward, as
well as the costs of these measures.

Materials and Methods

Ethical approval for this study was obtained from the
Non-Interventional Clinical Research Ethics Committee of Iz-
mir Bakircay University (Decision No: 2059, Date: 19.02.2025).
izmir Bakircay University Cigli Training and Research Hospital
is a tertiary healthcare institution with a 24-bed paediatric
ward. The pediatric ward has two isolation rooms; however,
these rooms are not equipped with negative-pressure sys-
tems. All paediatric cases requiring hospitalisation are admit-
ted to rooms in the paediatric ward and cohorted according to
their clinical diagnoses. Patient rooms other than the isolation
rooms have a capacity of two beds.

A 17-month-old male patient who presented to the pae-
diatric emergency department with fever and cough and was
admitted to the general paediatrics ward with a diagnosis of
bronchiolitis underwent measles serological testing after mac-
ulopapular rashes beginning on his face were observed one
day after admission. It was learned that the patient was a mi-
grant and had not received childhood vaccinations. Since our
hospital does not have a negative-pressure isolation room, the
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patient was isolated in a standard room. Serological testing
performed two days later revealed positive measles IgM. Dur-
ing the three-day period between admission and confirmation
of the diagnosis, patients, caregivers, and healthcare workers
came into contact with this index measles case in the paediat-
ric emergency department and paediatric ward.

A list was prepared of the patients, caregivers, and health-
care workers who had been in contact with the patient in the
paediatric emergency department and general paediatrics
ward before he was diagnosed with measles three days after
presenting to the hospital. Healthcare workers among the con-
tacts were reported to the hospital Infection Control Commit-
tee (ICC), while patients and caregivers were reported to the
Communicable Diseases Unit of the izmir Provincial Directo-
rate of Public Health Services. The screening and follow-up of
patients discharged from the hospital and their caregivers were
planned by the izmir Provincial Directorate of Public Health
Services. PEP was arranged on the basis of the recommenda-
tions of the Ministry of Health Measles Elimination Programme
and the American Academy of Pediatrics (1,6). The ages, un-
derlying chronic conditions, and vaccination status of contact
patients hospitalised in the ward were evaluated. The patients
were divided into three groups: those aged <6 months, those
aged 6-11 months, and those aged =12 months, and PEP was
administered accordingly. Intravenous immunoglobulin (IVIG)
was planned for infants aged <6 months within the first 6 days;
vaccination within the first 72 hours was planned for unvac-
cinated infants aged 6-11 months, while IVIG (GenlIVIG®, Gen
ilac ve Saglik Uriinleri A.S., Tiirkiye) was planned up to day 6 for
those identified after 72 hours; and vaccination within the first
72 hours was planned for those aged >12 months in the ab-
sence of contraindications.

The ages, pregnancy status, underlying chronic condi-
tions, and vaccination status of the caregivers of patients who
remained hospitalised in the ward were evaluated. The mea-
sles vaccination status of all contacts was checked through
the e-Nabiz and Vaccine Tracking Systems by a physician em-
ployed by the izmir Provincial Directorate of Public Health
Services. Caregivers who could not provide documentation of
having received two doses of the measles vaccine and who
had no contraindications to vaccination were vaccinated
within the first 72 hours following exposure.

The ages, pregnancy status, underlying chronic conditions,
and vaccination status of contact healthcare workers were
evaluated by the ICC and the occupational physician. Health-
care workers who could not provide documentation of having
received two doses of the measles vaccine and who had no
contraindications to vaccination were vaccinated within the
first 72 hours following exposure.

In this study, contacts were considered immune to mea-
sles if they had documentation of having received two doses

of the measles vaccine or laboratory evidence of immunity
to measles [positive anti-measles immuglobulin G (IgG)]. All
vaccines administered to healthcare workers, patients, and
patients’ relatives were combined measles-mumps-rubella
(MMR) vaccines (Serum Institute of India) supplied by the izmir
Provincial Directorate of Public Health Services. Since measles
IgG testing cannot be performed at our hospital, samples are
sent to an external centre when testing is required. At this ex-
ternal centre, measles IgG antibodies are measured using an
ELISA-based test. Since obtaining the results may take longer
than 72 hours, PEP was planned and administered without
awaiting the measles 1gG results. Under the coordination of
the izmir Provincial Directorate of Public Health Services, con-
tacts continued to be monitored for fever and rash for 21 days
(28 days for those who received IVIG).

Ethics approval for this study was obtained from the iz-
mir Bakircay University Non-Interventional Clinical Research
Ethics Committee (Approval number: 2059; Decision date: 19
February 2025).

Results

The index measles case was found to have been in contact
with a total of 125 patients and 58 healthcare workers during
his stay in the paediatric emergency department and general
paediatrics ward. Seventeen of the contact patients were still
hospitalised. Of the contact patients who remained hospital-
ised, 10 were male and 7 were female, and the median age
was 72 months (2 months-17 years). One patient was aged
<6 months, 5 were aged 6-11 months, and 11 were aged =12
months. One 2-month-old patient was found to have stayed
in the same room as the index measles case. This patient re-
ceived IVIG as PEP. When the measles vaccination status of the
5 patients aged 6-11 months was evaluated, no additional
prophylaxis was administered to one 10-month-old patient
because 28 days had not yet elapsed since the most recent
measles vaccination. Measles-mumps-rubella (MMR) vaccine
was administered to the 6-month-old and 11-month-old
contacts. Nine-month-old twin patients who had stayed in
another room in the same corridor as the index measles case
and had not previously received the measles vaccine were
found to have received IVIG because more than 72 hours had
elapsed since their exposure. Of the 11 contacts aged >1 year,
10 were documented as having previously received two doses
of the measles vaccine through examination of their vaccina-
tion cards. A 17-year-old patient was found to have previously
received a single dose of the vaccine and was therefore ad-
ministered the MMR vaccine as PEP. The cost of IVIG treatment
administered to the contact patients was calculated as TRY
94.494 (USD 2.999). Nine patient caregivers who could not pro-
vide documentation of having received two doses of the mea-
sles vaccine were found to have received the measles vaccine.
Two caregivers who were found to be pregnant and whose
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immunity to measles could not be documented received IVIG.
The total cost of hospital accommodation and IVIG treatment
for the caregivers was calculated as TRY 225.321 (USD 7.153).
The total cost of IVIG treatment administered to contact pa-
tients and caregivers for PEP was calculated as TRY 319.815
(USD 10.153).

Of the 58 contact healthcare workers, 18 were paediatric
residents, 16 were specialists, 13 were nurses, 6 were support
staff, 1 was a medical secretary, and 4 were students. No addi-
tional intervention was performed for 11 (18.9%) healthcare
workers who had documented immunity to measles through
vaccination or positive measles IgG. Measles IgG and IgM tests
were requested for 47 healthcare workers who were unaware
of their serological status; 37 received the MMR vaccine with-
out awaiting the results. Vaccination was initially postponed
for the other 10 contact healthcare workers. These workers’
previous immunity status was subsequently documented. The
total cost of the serological tests was calculated as TRY 1.932
(USD 61). A second dose of the MMR vaccine was planned one
month later for 16 (27.5%) individuals whose measles IgG re-
sults were negative.

No adverse events were observed following the adminis-
tration of the MMR vaccine or IVIG as PEP. No measles infec-
tion developed by the end of the 21-day follow-up period for
the contacts or the 28-day follow-up period for those who re-
ceived IVIG.

Discussion

In this study, PEP was effectively implemented for 125 pa-
tients, 58 healthcare workers, and caregivers who had been
exposed to an index case diagnosed with measles. These
measures were carried out through a multidisciplinary ap-
proach by a team comprising a paediatric infectious diseases
specialist, the hospital infection control committee, the occu-
pational physician, and the izmir Provincial Directorate of Pub-
lic Health Services, thereby preventing the occurrence of any
secondary measles cases. However, the IVIG treatments and
serological tests used during this process were found to have
resulted in a total direct cost of TRY 321.747 (USD 10.214), as
well as a substantial additional workforce burden.

Measles is a vaccine-preventable disease. The immune re-
sponse is approximately 95% after a single dose of the vaccine
and increases to as high as 99% after two doses. Two doses
administered at least 28 days apart are required for measles
control and elimination (1). According to the vaccination
schedule in our country, two doses of the MMR vaccine are
administered at 12 and 48 months of age. Owing to the in-
crease in measles cases in recent years, an additional dose of
the MMR vaccine at 9 months of age has been introduced (9).

The successful implementation of the measles elimination
programme in our country resulted in a dramatic decline in
measles cases after 2002. However, a major measles outbreak

occurred in 2013 because of international migration and inad-
equate vaccination rates in neighbouring European countries
(10).

In 2013, when an increase in the number of cases was ob-
served throughout Tirkiye, 44 measles cases were followed
at a tertiary children’s hospital in Ankara. During this period,
hospital-acquired measles infection was reported in two pae-
diatric residents who had received only a single dose of the
measles vaccine and in three children who had presented for
medical examination (11). The study did not indicate whether
any PEP had been administered to the patients or healthcare
workers identified as having been exposed to measles. Never-
theless, these findings support the view that a single dose of
the measles vaccine may not provide sufficient protection for
healthcare workers and that two-dose vaccination is required
to achieve complete immunity. In our study, all healthcare
workers without evidence of immunity to measles received
the measles vaccine within the first 72 hours following expo-
sure, and none developed measles infection.

Even in countries where vaccination programmes are ef-
fectively implemented and measles cases are extremely rare,
hospital-acquired outbreaks involving measles transmission
among both hospitalised patients and healthcare workers
have been reported, particularly following cases imported
from abroad, resulting in substantial costs (12-14). Our index
case was also an unvaccinated migrant child. In a hospital-ac-
quired outbreak reported in the United States, a total of five
secondary measles cases, including one physician, were iden-
tified among individuals who had been present in the same
emergency department as an index case originating from In-
dia (14). In our study, individuals identified as contacts in the
emergency department were contacted by telephone and
monitored for fever and rash under the coordination of the iz-
mir Provincial Directorate of Public Health Services; however,
no cases of measles infection were identified.

Because measles is transmitted via the respiratory route
and has an attack rate of 90%, airborne isolation must be in-
itiated whenever a case of measles is suspected in a health-
care institution, and the patient with suspected measles must
be monitored in a dedicated room with negative-pressure
ventilation. However, such specialised rooms are not always
available in many hospitals. According to a study conduct-
ed by Tapisiz et al. at Gazi University in 2014, a mother ac-
companying her hospitalised child in a general paediatrics
ward without a negative-pressure isolation room was diag-
nosed with measles on the third day of her stay (15). A total
of 44 children and 101 adults were identified as having been
exposed to the index case. As part of PEP, 32 individuals,
comprising 19 children and 13 adults, required vaccination
or IVIG administration, and 9 of these individuals received
IVIG at a dose of 400 mg/kg/dose. No new measles cases
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were detected following appropriate PEP interventions (15).
In our study, the number of contacts was similarly high be-
cause our hospital did not have a negative-pressure room;
nevertheless, no new cases developed following appropriate
PEP interventions.

Nosocomial measles transmission through an unvaccinat-
ed healthcare worker has been reported in the literature (16).
In this case reported from England, an unvaccinated health-
care worker was infected with measles and was found to have
had a total of 110 contacts. Despite the administration of IVIG
to 5 contacts and the measles vaccine to 61 contacts following
contact tracing, measles infection developed in a 10-month-
old patient (16). Although 18.9% of the healthcare workers
employed at our hospital were known to have positive mea-
sles serology, the immunity status of the remaining workers
was initially unknown. Serological investigations revealed
negative measles IgG in 27.5% of the healthcare workers. In
a cross-sectional study investigating measles seroprevalence
among healthcare workers employed in departments with
a high risk of measles exposure at a university hospital in iz-
mir, 79 participants (24.2%) were found to be seronegative.
Although all participants aged >50 years were seropositive,
those aged 20-29 years had the highest seronegativity rate, at
29.4% (17). The seronegativity rates reported in the literature
are similar to those identified at our hospital. Under the Mea-
sles Elimination Programme published on 5 February 2015 by
the Department of Vaccine-Preventable Diseases of the Public
Health Institution of Tlirkiye, Ministry of Health of the Republic
of Turkiye, it is recommended that MMR vaccination be com-
pleted for all healthcare workers, particularly those employed
in paediatrics, infectious diseases, 112 Emergency Medical
Services, and emergency departments (6). This case enabled
deficiencies in the vaccination status of healthcare workers at
our institution to be identified and addressed.

The single-centre and retrospective design of this study
is an important limitation. Only the direct costs of IVIG and
serological tests could be calculated in the cost analysis. The
inability to calculate workforce losses and logistical costs
constitutes another important limitation. Nevertheless, by
systematically describing measles contact management and
PEP practices under real-world conditions using a multidisci-
plinary approach, this study provides a valuable example for
institutions that may encounter similar situations.

Conclusion

Preventing measles transmission in healthcare institutions
entails substantial costs. Patients with suspected measles
should be monitored in negative-pressure isolation rooms.
MMR vaccination should be completed for all healthcare
workers, particularly those working in paediatrics, infectious
diseases, and emergency departments.
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