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A rubella outbreak has been ongoing in Salaj, Romania 
since September 2011 involving 1,840 probable and 
confirmed cases among mainly unvaccinated ado-
lescents. The index case had onset of illness on 6 
September 2011. The highest number of cases was 
recorded among 10–14-year-olds and 15–19-year-olds. 
Complications were recorded for 11 cases and included 
meningitis and arthritis. Although the peak has 
passed, surveillance is being maintained in the region.

An outbreak of rubella with more than 1,800 cases 
was identified in Salaj, north-western Romania, a dis-
trict with 241,014 inhabitants according to 2010 data 
(Figure 1).

The European Union (EU) case definition [1] was used 
in the outbreak investigation and of the 1,873 possi-
ble cases, 69 (3.6%) were classified as laboratory-con-
firmed, 1,771 (94.6%) as probable, defined according 
to clinical criteria and epidemiological links with a 

confirmed case, and 33 (1.8%) were discarded. Of the 
69 laboratory-confirmed cases, two were pregnant 
women but no case of congenital rubella infection (CRI) 
has been reported so far.

Background
Rubella is a statutorily notifiable disease in Romania 
since 1978 [2]. Until 2010, data were reported in aggre-
gated format by age group. In 2010, a case-based 
reporting with mandatory laboratory confirmation was 
introduced.

Since December 2002, as part of the measles surveil-
lance system, clusters of febrile rash are investigated 
by the local public health authorities and, in order to 
confirm the clinical diagnosis, it is recommended to 
take samples from five to ten cases in each cluster for 
serological testing for measles and, if the results are 
negative, for rubella. If rubella transmission is con-
firmed, pregnant women who are epidemiologically 
linked to a laboratory-confirmed case or who meet 
the clinical criteria are given priority for testing and 
are informed about the potential risks of congenital 
rubella syndrome (CRS) to the foetus. Although rubella 
is usually a mild febrile rash illness, infection during 
pregnancy can lead to miscarriage, stillbirth, and birth 
defects associated with CRS such as heart disease, 
blindness, deafness and mental retardation.

A national surveillance system for CRS was initiated in 
Romania in 2000. Newborns of rubella positive moth-
ers have a rubella-specific IgM blood test tested for CRI 
and are reported in the CRI/CRS surveillance system 
according to the methodology in place [3].
Rubella is a vaccine preventable disease targeted for 
elimination in the WHO European Region by 2015 along 
with measles. Countries in the region have also com-
mitted to the prevention of CRS by the same year [4].

Figure 1
District of Salaj, Romania
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A rubella-containing vaccine was first available in 
Romania in 1998 (bivalent measles-rubella) and it was 
offered to girls aged between 15 and 18 years (birth 
cohorts 1980–1983) as part of a mass vaccination 
campaign following a nation-wide measles outbreak 
[5]. After a large rubella outbreak in 2002 to 2003, a 
rubella-containing vaccine was offered to girls aged 
between 13 and 14 years until 2008 (birth cohort 1994). 
In 2004, the measles-mumps-rubella (MMR) vaccine 
was introduced in the national immunisation schedule 
for children aged 12–15 months. Since 2004, MMR vac-
cination has also been offered to children aged seven 
years.

In 2002 to 2003, a large rubella outbreak occurred 
in Romania, with more than 115,000 cases reported 
nationwide and the highest incidence was reported in 
children of school age (2,564 per 100,000 population 
aged 5–9 years and 2,446 per 100,000 population aged 
10–14 years [6]. By 2010, rubella incidence dropped to 
1.6 per 100,000 population (2009: 2.9/100,000; 2008: 
8.1/100,000) [7,8].

Outbreak description
The index case (laboratory-confirmed) was reported on 
6 September 2011 to Salaj Public Health Authority in 
an unvaccinated 16-year-old student attending a local 
high school. Between 1 September 2011 and 23 January 
2012, 1,840 confirmed and probable rubella cases were 
reported by Salaj Public Health Authority (Figure 2).

Of the 1,840 cases 1,069 were male and 771 were 
female, showing a male:female ratio of 1.4:1. The 

highest number of cases was recorded in people aged 
between10 and 19 years (n=1,693). Of these, 1,206 
cases were registered among 15–19-year-olds (58.6% 
male and 41.4% female) with a male:female ratio of 
1.4:1. The rest of 487 cases were registered among 
10–14-year-olds (55.4% male and 44.6% female) with 
a male:female ratio of 1.2:1.Taking into account the 
fertile age, we registered 1,341 cases in people aged 
between 15 and 44 years with a male:female ratio of 
1.3:1. Among these 1,341 cases 59.1% were male and 
40.9% were female giving a male:female ratio of 1.3:1. 
Of all outbreak cases 23.3% (428/1,840) were regis-
tered among children born in 1996.

The incidence of rubella in Salaj was 763 per 100,000 
population with the highest incidence among high 
school teenagers aged between 15 and 19 years (9,555 
per 100,000 population for males and 7,067 for females) 
followed by 10–14 year-olds (3,854 per 100,000 popu-
lation for males, 3,281 per 100,000 population for 
females).The third most affected age group was the age 
group of 20–24 year-olds with an incidence of 647 per 
100,000 population among males and 154 per 100,000 
population among females (Table).

Complications included meningitis (n=2 cases) and 
arthritis (n=9 cases). Thirty-five cases required hospi-
talisation and the median length of hospital stay was 
four days (minimum 1, maximum 9).

A total of 98 samples were tested for rubella IgM anti-
bodies and 69 of these were confirmed as positive. 

Figure 2
Distribution of probable and confirmed rubella cases by date of symptom onset, Salaj, Romania, 1 September 2011–23 
January 2012 (n=1,840)
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In clinical specimens from two cases rubella virus gen-
otype 2B was identified.

Vaccination coverage among the reported cases was 
low: 38 (2.1%) of the total number of cases were vac-
cinated with one dose of rubella-containing vaccine. 
Taking into account the eligible birth cohorts for vac-
cination against rubella and the number of rubella 
cases reported during the outbreak, we calculated the 
proportion of rubella cases occurring in birth cohorts 
from 1989 to 2002. The highest proportion of cases 
was registered among people born from 1994 to 1997 
(Figure 3).

We looked at the rubella vaccination coverage for 
Romania and Salaj district in the eligible birth cohorts 
for MMR vaccination at 12–15 months (birth cohort 
2004–2008), for MMR vaccination at seven years (birth 
cohort 1998–2002) and the rubella dose administered 
only to girls in birth cohort 1989–2003. The rubella 
vaccination coverage of the 13 to 14 year-old females in 

Salaj District during 2003 to 2008 is higher with 3.8% 
on average than the coverage in the whole country for 
the same period. For 2005 to 2009, the MMR vaccina-
tion coverage in Salaj was below the country average, 
except for seven-year-old children vaccinated with 
MMR in 2008 and 2010 when the district coverage was 
higher than the country average (Figure 4).

Table
Number of probable and confirmed cases (n=1,840) and 
incidence of rubella by sex and age group, Salaj, Romania, 
1 September 2011–23 January 2012

Age group 
(years)

Male Female

Number 
of cases 

Incidence 
per 100,000 
population

Number 
of cases 

Incidence 
per 100,000 
population

0-4 4 62 4 64
5-9 3 46 2 31
10-14 270 3,854 217 3,281
15-19 707 9,555 499 7,067
20-24 64 647 14 154
25-29 10 112 3 36
30-34 4 42 12 139
35-39 4 42 11 124
40-44 3 31 9 100
Total 1,069 1,429 771 1,097

Figure 3
Proportion of rubella cases by birth cohort, Salaj, 
Romania, 1 September 2011–23 January 2012 
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Figure 4
Coverage of (A) MMR vaccination at 12–15 months 
(2005–2009), (B) MMR vaccination at seven years (2005–
2010) and (C) rubella-containing vaccine in girls aged 
13–14 years (2003–2008), Romania and Salaj district

2005  2006  2007  2008  2009  

A

80

82

84

86

88

90

92

94

96

98

100

     2003 2004 2005 2006 2007 2008  

C

Salaj District Romania
 

80

82

84

86

88

90

92

94

96

98

100

     2005 2006 2007 2008 2009 2010 

B

80

82

84

86

88

90

92

94

96

98

100

Va
cc

in
at

io
n 

co
ve

ra
ge

 (%
)

Va
cc

in
at

io
n 

co
ve

ra
ge

 (%
)

Va
cc

in
at

io
n 

co
ve

ra
ge

 (%
)



4 www.eurosurveillance.org

Control measures
Since the identification of the outbreak, several control 
measures have been implemented by the local health 
authorities. The most important one was the initiation 
of a MMR vaccination campaign in the district of Salaj 
targeting all children and adolescents aged between 10 
and 19 years, irrespective of their vaccination status. 
The MMR vaccine is supplied by the Ministry of Health 
and is offered free of charge through routine immu-
nisation services (family physicians) and special out-
reach teams. As a result of this special campaign, 210 
persons were vaccinated until 31 December 2011 but 
many parents still refused to have their children vac-
cinated. Local healthcare workers (doctors and nurses) 
were recommended to get vaccinated and to try to 
inform and increase awareness among their patients 
on the risk of this disease, especially among women of 
childbearing age.

Additionally, the local public health authorities have 
initiated rubella screening among pregnant women 
epidemiologically linked to a probable or a confirmed 
case. While the general recommendations for MMR 
vaccination are maintained at national level, some dis-
tricts bordering Salaj (Alba, Bihor and Cluj) – which 
were also affected by rubella but to a lesser extent 
– have issued vaccination recommendations among 
teenagers to avoid other potential outbreaks.

Discussion and conclusions
The results of the investigation revealed that of the 
total number of rubella described above, 98% had 
never been vaccinated against rubella infection. The 
index case was an unvaccinated teenager and 1,206 of 
the rubella cases (65.5%) occurred among teenagers 
aged between 15 and 19 years (born between 1992 and 
1996). Taking into account the historical MMR vaccina-
tion schedule in Romania, 770 children born between 
1995 and 1996 (15-16-year-olds in 2011) were not eligi-
ble for rubella vaccination and represent 41.8% of all 
cases. In the birth cohort 1992–1994 only girls were 
eligible of rubella vaccine at the age of 14 years.

Measures such as catch up campaigns are important to 
close existing gaps in vaccination and prevent further 
spread of the outbreak. Educating the general public 
on modes of rubella transmission and stressing the 
need for rubella vaccination is the most important way 
to prevent further spread of the disease in other dis-
tricts and to prevent congenital infection.

Although the outbreak has passed its peak and is sub-
siding, surveillance for rubella will be maintained for a 
least two incubation periods (46 days) following onset 
of rash of the last case [9]. Moreover, active surveil-
lance for infants with CRS will be carried out until the 
age of nine months after the last reported rubella case 
[10]. 
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