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spreading the virus (19). In support of this, none 
of the reported cases included in our study was 
fully vaccinated.
Important components of te measles and rubella 
surveillance system include routine laboratory 
confirmation of suspected cases and molecular 
epidemiological data (2). By linking measles 
molecular surveillance with appropriate epidemi-
ological information, it is possible to gain insight 
into the global patterns of circulating genotypes 
and monitor the progress of the elimination pro-
gram of the endemic virus (5,20).
Other challenges of effective performance of the 
surveillance system in FB&H include health wor-
kers’ attitude regarding reporting and high patient 
demand, lack of public health staff and their regu-
lar performance of epidemiological investigation, 
lack of training programs, limited available re-
sources and poor infrastructure for the collection, 
storage and shipment of the samples to the referral 
laboratory, implementation of electronic database 
and surveillance system. Studies in different settin-
gs reported similar results in measles surveillance 
systems (21-23). Consequently most of the mea-
sles cases are categorized as clinically compatible, 
not laboratory confirmed or epidemiologically lin-
ked according to the WHO guidelines (24). Our 
review of measles surveillance data showed that 
only 5 cases (31%) were laboratory confirmed. 
Clinical diagnosis of measles alone in the absence 
of serological confirmation is not accurate enough 
for measles elimination. As studies show, the like-
lihood that a probable case, meeting the clinical 
case definition, is actually measles is low without 
other supporting evidence (25).
Efforts should be made to conduct case investiga-
tion for suspected cases of measles and to iden-
tify contacts.
In comparison with previous molecular epidemi-
ological data, in 2018 we firstly documented the 
presence of B3 genotype of measles virus in B&H. 
During the period between February 2014 and 
April 2015, FB&H was faced with two waves of a 
large outbreak of measles. The outbreak involved 
5103 measles cases recorded in six of ten cantons 
of FB&H (26) due to low vaccination coverage. 
During that outbreak, only genotype D8 of mea-
sles virus was identified in FB&H unlike in 2007, 
when genotype D4 was endemic (10). These epi-
demics have resulted in the formation of a critical 

population of actively immunized people, making 
this area largely safe from developing new epide-
mics, at least in the short-term period.  
Despite a small number of samples that enabled 
genotyping of the virus, we identified two different 
lineages circulating in 2018 in FB&H/RS. Howe-
ver, heterogeneity of isolated viruses reflects the 
diverse geographic origins. In the period January-
May 2018 (as of 5 July 2018), within the European 
Region, countries with the highest number of mea-
sles cases, where B3 genotype occurred, were: Ro-
mania (B3: 3053; 85.0%), Russian Federation (B3, 
D8: 1381; 40.0%), Albania (B3: 1046; 49%), Ser-
bia (B3: 938; 61.0%), Italy (B3, D8: 744, 57.0%) 
and the United Kingdom (B3, D8: 726; 25.0%) (6). 
Although the possibility of importation of the 
virus from the neighboring countries (primarily 
Serbia, Kosovo) with a widespread outbreak re-
ported in the investigating period exists by the 
contact of Case 2, an exact sequence match could 
not be confirmed. 
In response to measles outbreaks that were go-
ing on in several countries in Europe and the 
neighbouring countries (6) posing the risk of 
spreading and maintaining transmission of the 
disease in sensitive population areas, the Institute 
for Public Health of FB&H issued a public anno-
uncement on the rise in the number of people 
suffering from measles in the region (27).
A Tailoring Immunization Programmes (TIP) 
project is underway in FB&H, which explores 
drivers and barriers to the vaccination and adopts 
a comprehensive approach to understand factors 
that relate to individual, social, cultural, institu-
tional and structural factors, in order to create a 
long-term strategy to increase vaccination uptake 
and avoid future disease outbreaks (28).
In conclusion, further strengthening of measles 
surveillance system by laboratory confirmation 
or epidemiological linking of all suspected cases, 
expending molecular surveillance, and renewed 
efforts to increase vaccination levels are necessary 
to prevent the disease and for elimination setting. 
Although there were few measles isolates avai-
lable in 2018 for sequence analysis, our findings 
confirmed that viruses from other genetic lineages 
were introduced in Bosnia and Herzegovina in the 
period after the outbreaks in 2014 and 2015. None 
of the viruses isolated in 2018 was a member of 
the genotype associated with the resurgence. 
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