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SUMMARY

Since measles is a highly contagious respiratory infection with significant airborne transmission
risk in hospitals, effective prevention measures are crucial. After a mother accompanying her
child on a paediatric ward lacking a negative pressure room was diagnosed with measles, exposed
persons without evidence of immunity (documentary evidence of receiving two doses of measles-
mumps-rubella vaccine) were treated with vaccination or intravenous immunoglobulin (IVIG).
The interruption of transmission with these treatments was evaluated. There were 44 children and
101 adults exposed to the index patient. Twenty-five children and 88 adults were considered
immune, providing evidence of immunity. Nineteen children and 13 adults were either given
vaccination or IVIG for post-exposure prophylaxis (PEP). There were no additional cases of
measles after 3 weeks follow-up. We conclude that measles is highly preventable by adequate PEP
with vaccination or IVIG in a healthcare setting that lacks the benefit of a negative pressure room.
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INTRODUCTION

Although a marked reduction in incidence of measles
have been observed in the last decade, recently its
re-introduction and outbreaks have re-emerged in
Turkey, as in many other parts of the world [1].
Suboptimal vaccination coverage is thought to be
the main cause of this situation in Europe but in con-
trast, an outbreak of measles occurred despite high
coverage of measles vaccination (over 95%) in Turkey.
There were no more than a few cases anually between
2007 and 2010, but hundreds of cases began to occur

in 2011–2012 and thousands of cases were seen in
2013. Increased incidence of measles after immigra-
tion with cases mostly reported from the south-eastern
part of the country near the border have suggested the
possible influence of refugees from Syria.

Patients in hospitals face the risk of becoming
infected during a measles outbreak in the community.
There were several outbreaks that could not be
controlled which affected hundreds of individuals in
hospitals [2–4]. When an outbreak of measles occurs
in the hospital setting, the consequences can be
severe and the cost substantial [5]. Therefore estab-
lishing a definitive diagnosis, reporting the case, iden-
tifying susceptible individuals and implementing
prevention measures are the cornerstones of preven-
tion [6].
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PATIENTS AND METHODS

Gazi University Hospital is a 15-floor, 1000-bed
tertiary hospital in the capital city of Turkey,
Ankara. Our general paediatric ward is an open,
51-bed ward, with two combined corridors with 25
and 26 beds in each, with physical walls between
some of the bed spaces, and lacking a negative press-
ure room. The mother of a child with methylmalonic
acidaemia presented with fever and generalized macu-
lopapular erythematous rash following non-specific
coryzal symptoms on her child’s third day of hospita-
lization. The ward was on alert status due to the
suspicion of measles. It was learned that the mother
had sustained interaction with all of the parents on
the ward and had spent considerable time in the corri-
dors of the ward before the onset of her rash. She was
quickly masked and taken to an adult infectious
disease service, where she was isolated in a separate
room lacking negative pressure and was discharged
from hospital the following day. Her 5-year-old
child had no clinical finding of measles but had an
unexplained fever, the child was taken to a paediatric
infectious disease service and was isolated in a separ-
ate room lacking negative pressure. The mother
was diagnosed as having measles by confirmatory
serology at the reference laboratory of Refik Saydam
Hifzissiha, Ankara. She was reported immediately
to the local health department. Fortunately, finding
cases who might have been exposed did not require
exhaustive investigation because only parents are
allowed to visit at the child’s bedside in accordance
with hospital policy.

Exposed persons without evidence of immunity [i.e.
no documentary evidence of receiving two doses of
measles-mumps-rubella (MMR) vaccine] were treated

with intravenous immunoglobulin (IVIG) or vacci-
nation. The decision to treat was made according to
the patient’s age, underlying disease, and immune
status. Employees unable to provide documentary
evidence of receiving two doses of MMR vaccine
were vaccinated promptly but could not be excluded
from the workplace. The interruption of transmission
with IVIG and vaccination was evaluated. Follow-up
of the exposed parents and children who were dis-
charged from the hospital was done by telephone.

RESULTS

There were 44 children and 101 adults exposed to the
index patient. Twenty-five children and 88 adults pro-
viding documentary evidence of receiving two doses
of MMR vaccine were considered totally immune.
Nineteen children and 13 adults lacking documentary
evidence of immunity were either given IVIG or
vaccination.

Of the exposed 44 children, nine had received
400 mg/kg IVIG, 10 had been vaccinated with
MMR and 25 fully immunized children did not re-
ceive either. Only the child of the index patient had
serology and measles IgM and IgG were both negative
despite the child receiving one dose of MMR vaccine
at age 1 year. She was given IVIG but not MMR
vaccine for prophylaxis because of her underlying
condition and existence of fever. Her fever resolved
within 3 days. No cause of fever could be established
after a detailed examination. No rash appeared
on her follow-up at 3 weeks. The second dose of
her MMR vaccine was planned to be given after a
5- to 6-month period. Detailed information of chil-
dren receiving post-exposure prophylaxis (PEP) with

Table 1. Characteristics of children who were given IVIG for post-exposure
prophylaxis

Patient
no.

Age
(months) Gender

Previous MMR
vaccine Underlying disease

1 5 Male No Chronic diarrhoea
2 8 Male No Malnurition
3 3.5 Female No Immune deficiency
4 36 Male Yes (1 dose) Propionic acidaemia
5 7 Female No Cystic fibrosis
6 60 Male No Liver txp
7 48 Male No Liver txp
8 18 Female No Liver txp
9 60 Female Yes (1 dose) Methylmalonic acidaemia

IVIG, Intravenous immunoglobulin; MMR, measles-mumps-rubella.
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IVIG is given in Table 1. The vaccination schedule of
the children who received IVIG was planned to be
completed according to their underlying condition.

Four of the 10 children who were vaccinated were
aged between 6 and 9 months and had not been vac-
cinated previously. The other six children who were
vaccinated had received one dose of MMR vaccine.
Thirteen employees unable to provide documentary
evidence of immunity for measles were vaccinated
promptly without screening by serology due to the
outbreak status. None of the parents required vac-
cination as they were able to provide evidence of
immunity. After 21 days follow-up, no subsequent
spread of measles occurred either in children or in
adults who had been exposed.

DISCUSSION

Despite a marked reduction of the related morbidity
and mortality globally, measles continues to circulate
woldwide [7]. Hospital-acquired transmission is an
important mode of transmission and when a case of
measles is suspected in a healthcare facility, minimiz-
ing the potential for transmission requires extensive
investigation. PEP, tracking contacts, exclusion and
case isolation are all indispensable measures of pre-
vention policies. However, when such measures
are unable to be implemented, vaccination can be
the only effective way of preventing the spread of
measles. Several studies have demonstrated that
measles vaccine is effective in preventing the develop-
ment of clinical measles in exposed individuals if
vaccination is performed within 72 h of exposure [8].
The rate of protection varied between 68% and
100% [9, 10]. Timing of vaccination is important
for the rate of protection. Rapid diagnosis and aware-
ness of disease are the important issues at this point.
Vaccination of 10 exposed children and 13 exposed
employees within 24 h provided 100% success rate in
our facility. We vaccinated 13 employees who had
been exposed and were not able to provide documen-
tary evidence of measles immunity promptly instead
of screening with serology; none of these individuals
developed measles. Vaccination should not be delayed
while waiting for serological results during an out-
break.

Exclusion of all susceptible exposed persons from
the workplace is not mandatory, except in a high-risk
setting, if vaccination is administered within 72 h of
exposure; however, current guidelines suggest ex-
clusion [11]. It is recommended that healthcare

personnel without evidence of immunity who have
been exposed should be relieved of direct patient con-
tact from days 5 to 21 after exposure even if they have
received vaccination. We could not exclude vaccinated
employees because of insufficient staff numbers but
observed them closely for the development of prodro-
mal illness consistent with measles. None of these
individuals developed any symptoms after PEP with
MMR vaccine.

Since measles is highly contagious in a healthcare
setting, isolation of potential patients is crucial to con-
trol the outbreak. When a case of measles is suspected
in a healthcare facility, initiation of respiratory iso-
lation is recommended. Private rooms with negative-
pressure air ventilation and the use of masks are
required. However, such private rooms are not always
avaible in many countries. Although strict respiratory
isolation techniques have been demonstrated to de-
crease transmission rates in an outbreak [12] we
were unable to provide respiratory isolation in a nega-
tive pressure room. Both the mother and her child
were only able to be isolated in separate rooms. In
the absence of exclusion of healthcare workers from
the workplace and accurate respiratory isolation, vac-
cination could prevent the spread of measles in our
setting.

It has been shown that nosocomial transmission
of measles primarily affects children and infants, and
young children acquiring measles nosocomially may
have significantly higher complication rates, case-
fatality rates, and longer recovery times compared
to those acquiring the infection in the community
[13, 14]. Because the risk of exposure to measles for
those children who are seriously ill may be higher,
prompt PEP may be a life-saving measure. While
limitations for vaccination is very rare in children,
measles vaccine is the first choice for PEP [15]. The
WHO recommends that the age for administration
of measles vaccine should be lowered to 6 months dur-
ing outbreaks where high attack rates are anticipated.
However, effectiveness of PEP with MMR vaccine
in children aged <1 year, especially in those aged
<9 months, is not well established. We vaccinated
10 of the 44 exposed children, four of whom were
aged between 6 and 9 months without any immune
deficiency. Vaccination was effective in preventing
the spread of measles to these children. For those
infants vaccinated between ages 6 and 9 months, a
second dose was planned to be administered as soon
as possible after 9 months since the second dose
at that time is important, as the serological response

722 A. Tapisiz and others

https://doi.org/10.1017/S0950268814001344 Published online by Cambridge University Press

https://doi.org/10.1017/S0950268814001344


to vaccine given before age 9 months may be signifi-
cantly lower, resulting in lower levels of protection.

Immunoglobulin administration may be preferable
when vaccination is not possible and the risk of
acquiring infection is higher. Nine children in our
facility were given IVIG for PEP and none developed
measles. Three of nine children who received IVIG
(patient nos. 2, 4, 5 in Table 1) in this study can be seen
as being eligible for vaccination because of being older
than 6 months; however, we preferred to administer
IVIG in view of their immune status because of their
underlying condition and the concern of non-
response. The child of the index case also received
IVIG because of her underlying disease, unexplained
fever and negative serology. It is uncertain whether
the administration of IVIG masked the appearance
of rash on her follow-up. Because of the negative sero-
logical results, despite her having received one dose of
MMR vaccine, she was scheduled to receive a second
dose of MMR vaccine. Vaccination schedule of the
other children who had received IVIG and were eli-
gible for vaccination was also planned to be com-
pleted. We had to administer IVIG to nine children
because of their underlying condition and the lack of
hyper-immune measles gamma globulin in Turkey.
Intravenous immunoglobulin was 100% effective for
preventing the spread of measles in our facility.
Although passive immunoprophylaxis can be effective
in certain situations for the prevention of hospital
outbreaks, administration of serum immunoglobu-
lin should not be used for outbreak control in the
community.

Acting wisely before dealing with a case of measles
in a facility is also important for prevention of sus-
tained transmission. It was fortunate that the mother
was diagnosed after an outbreak emerged in the com-
munity that raised suspicion in our hospital. At the
time of the mother’s diagnosis, an electronic database
had been introduced to monitor the threat in the com-
munity, but it has not yet been fully implemented.
There would have been more unvaccinated susceptible
healthcare workers with the inevitable severe conse-
quences if the database had not been introduced.
Thirteen employees lacking documentary evidence of
immunization were those who delayed the serological
testing. These findings suggest the need for a compre-
hensive policy for vaccination of healthcare staff in
our hospital. Proof of immunization or immunity
should be required of all staff before or within the
first few weeks of employment in order to prevent
the introduction of measles into the hospital setting.

Because elimination of the nosocomial transmission
of measles will not be absolutely possible until the
eradication of the disease, certain strategies applicable
to all facilities to minimize nosocomial spread are
needed. Every facility should maximize awareness
in healthcare staff, and prepare its own infection con-
trol recommendations for measles based on its own
resources.

CONCLUSION

Measles is highly preventable by adequate PEP with
IVIG or vaccination in a healthcare setting that
lacks the benefit of a negative pressure room.

DECLARATION OF INTEREST

None.

REFERENCES

1. Centers for Disease Control and Prevention (CDC).
Increased transmission and outbreaks of measles –

European Region, 2011. Morbidity and Mortality
Weekly Report 2011; 60: 1605–1610.

2. Lee SSJ, et al. Nosocomial transmission of undetected,
imported measles in Taiwan, 2008. Infection Control and
Hospital Epidemiology 2009; 30: 1026–1028.

3. Chen SY, et al. Healthcare-associated measles outbreak
in the United States after an importation: challenges
and economic impact. Journal of Infectious Diseases
2011; 203: 1517–1525.

4. Green M, et al. Hospital associated measles outbreak –

Pennsylvania, March–April 2009. Morbidity and Mor-
tality Weekly Report 2012; 61: 30–32.

5. Botelho-Nevers E, et al. Nosocomial transmission
of measles: an updated review. Vaccine 2012; 30:
3996–4001.

6. Maltezou HC, Wicker S. Measles in health-care set-
tings. American Journal of Infection Control 2013; 41:
661–663.

7. Ostroff SM. Measles: going, but not gone. Journal of
Infectious Diseases 2011; 203: 1507–1509.

8. Committee on Infectious Diseases of the American
Academy of Pediatrics. Measles. In: Pickering LK,
eds. Report of the Committee on Infectious Diseases,
29th edn. IL, USA: Elk Grove Village, 2012, pp. 489–
499.

9. Berkovich A, Starr S. Use of live-measles-virus vaccine
to abort an expected outbreak of measles within a closed
population. New England Journal of Medicine 1963;
269: 75–77.

10. Ruuskanen O, Salmi TT, Halonen P. Measles vacci-
nation after exposure to natural measles. Journal of
Pediatrics 1978; 93: 43–45.

11. Bolyard EA, et al. Guidelines for infection control
in health-care personel. Hospital Infection Control

Prevention of measles spread 723

https://doi.org/10.1017/S0950268814001344 Published online by Cambridge University Press

https://doi.org/10.1017/S0950268814001344


Advisory Committee. American Journal of Infection
Control 1998; 26: 289.

12. Raad II, et al. Importance of nosocomial transmission
of measles in the propagation of a community outbreak.
Infection Control and Hospital Epidemiology 1989; 10:
161.

13. Foulon G, et al. Transmission and severity of measles
acquired in medical settings. Journal of the American
Medical Association 1986; 256: 1135–1136.

14. Biellik RJ, Clements CJ. Strategies for minimizing
nosocomial measles transmission. Bulletin of the World
Health Organization 1997; 75: 367–375.

15. Watson JC, et al. Measles, mumps, and rubella – vac-
cine use and strategies for elimination of measles, ru-
bella, and congenital rubella syndrome and control of
mumps: recommendations of the Advisory Committee
on Immunization Practices (ACIP). Morbidity and Mor-
tality Weekly Report 1998; 47: 1.

724 A. Tapisiz and others

https://doi.org/10.1017/S0950268814001344 Published online by Cambridge University Press

https://doi.org/10.1017/S0950268814001344

