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ABSTRACT 

Aim: To analyze the reasons for epidemic outbreaks of measles, mumps and viral hepatitis A and to propose measures 
to prevent them in future. Materials and Methods: Тhe incidence of measles, mumps and hepatitis A in Plovdiv region 
was studied for the period 2006-2010. An analysis of the age structure of the patients was made, while taking into 
account the time for routine immunization performed against measles and mumps (first and second dose). Results: In 
2006-2009 single cases of measles were found occasionally, but in 2010 they were 2787 (incidence 395/100,000). Most 
of them (51%) were for ages 13 months - 12 years, 27%—0 - 13 months and 11%—13 to 18 years. The incidence of 
mumps for 2006-2010 varied widely, and has increased significantly in 2007 (130/100,000) and 2008 (169/100,000). 
The majority of patients (over 34%) during the epidemics were aged 13 months - 12 years, and over 26% of them—13 - 
19 years. For the period 2006-2010 the incidence of hepatitis A ranged from 2.98/100,000 (2009) to 426/100,000 (2006). 
Over 50% of the cases involved children aged up to 9 years. For the three diseases over 80% of patients were 
individuals of Roma origin. Conclusions: 1) Epidemic spread of measles in 2010 was mainly due to shortcomings in 
the routine immunization carried as a prevention of the disease. 2) There are two reasons for the outbreak of mumps: а) 
Failure to administer the second vaccine dose at 12 years in Bulgaria until 2001; b) Shortcomings in routinely 
performed immunization. 3) The extremely high incidence of hepatitis A in 2006 (and in the rest of the years) is due to 
the lack of routine immunization. 4) Essential for the outbreaks in all three diseases are the poor hygienic living 
conditions, the low social status and the lack of health promotion of the population at risk. 5) To prevent future 
outbreaks of the diseases hereby in question, we suggest it is appropriate: а) To introduce compulsory immunization 
against hepatitis A; b) To carry out periodic catch-up vaccination campaigns against measles and mumps. 
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1. Introduction 

Мeasles, mumps and hepatitis A (HAV) are vaccine pre- 
ventable diseases—for the three of them there are elabo- 
rated vaccines with proved effect. The immunizations 
against measles and mumps are routinely implemented in 
many countries in the world during 1970-75. The grant 
of license for the vaccines against HAV and their use in 
the different countries is done during the period 1995-2000. 
Nevertheless for the last 5 - 6 years (2006-2010) in many 
countries epidemic outbreaks for all three diseases have 
been registered. 

Measles: in France during 2008—604 cases [1]; in Ire- 

land from August 2009 to 2010—320 cases [2]; in Ger- 
many from 15.03.2010 to 19.05.2010—71 cases [3]; in 
Poland for 2009—40 cases [4]. In Slovenia 2 cases of 
measles as nosocomial infection have been registered in 
March 2010 [5]. In Greece from January to July 2010 
126 cases have been announced, connected with the epi- 
demic outbreak in Bulgaria [6]. 

Mumps: from June 2009 to July 2010 more than 1500 
cases have been registered in New York and New Jersey 
[7]; from December 2009 to 20.04.2010—172 cases in 
Netherlands [8]; from 01.07. to 31.10.2010 in Bavaria 
(Germany) 105 laboratory confirmed cases with 1 com- 
plication of meningitis and 21 with orchitis were an- 
nounced [9]; from January 2008 to June 2009 in Mace- *Corresponding author. 
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donia 16,352 cases were announced [10]; in Izrael (dis- 
trict Jerusalem) from September 2009 to 07.12.2009— 
173 cases have been revealed [11]. 

HAV: in the Europe Union countries during 2008 there 
were independent epidemic outbreaks in the Czeck Re- 
public, Latvia and Slovakia [12-14]. In France, Belgium 
and Germany in 2008 epidemic outbreaks were also reg-
istered among travelers, who have been on cruise in 
Egypt [15-17]. 

The aim of the study is to analyze the causes for the 
epidemic outbreaks of measles, mumps and HAV in 
Plovdiv region and to give recommendations for their 
prevention in the future. 

2. Materials and Methods 

The incidence rate of measles, mumps and hepatitis A in 
Plovdiv region, Bulgaria has been studied for the period 
2006-2010. The data were taken from the documents of 
the Clinic for Infectious Diseases (Plovdiv) and from the 
Regional Health Inspection (Plovdiv). The diagnosis of 
the diseases was determined in accordance with the stan- 
dards of the World Health Organization for notification 
and case classification of the infectious diseases. The 
serological tests were performed in the Department of 
Microbiology, Virology and Immunology—Medical Uni- 
versity, Plovdiv. An analysis of the age distribution of 
the patients has been done. The age groups among the 
patients with measles and mumps were formed in con-  

cordance with the age of the routine immunizations 
against the diseases (1st and 2nd dose). The age groups 
were as follows: 0 - 15 months (age before the applica- 
tion of the 1st dose); 16 months - 12 years (the period 
between the application of the 1st and the 2nd dose); 13 - 
18 years (children to whom the two doses were applied); 
19 - 35 years (young people, born after the implementa- 
tions of the vaccines against measles and mumps in Bul- 
garia); over 35 years (persons, born before the imple- 
mentation of the immunizations). For the patients with 
hepatitis А the age groups were structured in a different 
manner, because the vaccine against HAV is not imple- 
mented as routine in Bulgaria. 

3. Results 

For the period 2006-2009 isolated cases of measles have 
been found—one in 2006 and one more in 2008. For 
2007 and 2009 there are no reported cases of measles. In 
2010 the incidence increased sharply—emerging diseases 
were 2787 (incidence 395/100,000)—Figure 1. 

The majority of the patients (51%) in 2010 were aged 
from 15 months (the time for immunization—13 months 
and immunity building) up to 12 years (time limit for 
re-immunization). 19% of the cases were infants, and 
13%—adolescents aged 13 - 18 years. A sizable number 
(12%) of the cases were in persons aged 19 - 34 years. 
Cases in the age group > 35 years were comparatively 
small in number (Table 1). 
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Figure 1. Incidence of measles in Plovdiv region, 2006-2010. 
 

Table 1. Age structure of the patients with measles in Plovdiv region, 2006-2010. 

Age Year 2006 2007 2008 2009 2010 

0 - 15 months 0 0 0 0 535 (19.2%) 

16 m. - 12 years 0 0 0 0 1420 (51.0%) 

13 - 18 years 0 0 0 0 410 (14.7%) 

19 - 34 years 1 0 0 0 338 (12.1%) 

≥35 years 0 0 1 0 81 (2.9%) 

Total 1 0 1 0 2784 (100%) 
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The incidence of mumps for 2006-2010 varied widely, 

and was increased significantly in 2007 (130/100,000) 
and 2008 (169/100,000). The number of registered cases 
was as follows: 2006-2; 2007-924; 2008-1201; 2009-158; 
2010-14 (Figure 2). 

The majority of the patients (over 39%) during the 
epidemic years were aged 16 months - 12 years and over 
26% were in the age range 13 - 18 years. The number of 
cases aged 19 - 34 years is considerable—26%. The 
number of patients in the other age groups is relatively 
small (Table 2). 

During the study period, the incidence of HAV ranged 
from 2.98/100,000 (2009) to 426/100,000 (2006)—Fig- 
ure 3. During the epidemic 2006, 44 epidemic out- 
breaks were registered, the broadest of them including 
1004 patients. The low incidence in 2008 and 2009 is the 
result of the immunization campaign in October 2006, 
whereby 86% of children in Roma neighborhoods of the 
city aged 2 - 18 years were immunized. 

Analysis of the age structure of patients with HAV 
found that the highest number (29.89%) of cases were in 
children aged 5 - 9 years, followed by age groups of 0 - 4 
years (19.71%) and 10 - 14 years (13.30%). Compared to 
previous studies, a higher proportion of the cases are in 
older age groups: 20 - 29 years (10.6%); 30 - 39 years  

(7.16%) and 40 - 49 years (5.88%)—Table 3. 
For all three diseases over 80% of patients were per- 

sons of Roma origin. 

4. Discussion 

With the implementation of the vaccine against measles 
as routine in 1972, the incidence rate of the disease in 
Bulgaria was significantly reduced starting from 1977. 
However, epidemic outbreaks were notified in 1981-1982 
and 1992. The last one (in 1992) was implicated for lack 
of a second dose MMR at 12 years of age which was 
introduced in the end of 1992. The latest resurgence of 
measles in Bulgaria began in April 2009. To the end of 
2010 a total of 24,233 cases have been notified with 24 
deaths. Epidemic outbreaks of measles were notified in 
other countries too, but from the notified for 2010 about 
30,000 measles cases in Europe [18] the greatest number 
was from Bulgaria—21,766 (over 70%). 

The analysis of the data shows that the cases of mea- 
sles among children, aged 16 months to 12 years, may be 
explained with the fact that they have not received the 1st 
dose of the vaccine (at 13 months). The cases among 
teenagers from 13 - 18 years are due to the fact that they 
have not been immunized with the 2nd (or both 1st and 2nd) 
dose at 12 years. 
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Figure 2. Incidence of mumps in Plovdiv region, 2006-2010. 
 

Table 2. Age structure of the patients with mumps in Plovdiv region, 2006-2010. 

Age Year 2006 2007 2008 2009 2010 

0 - 15 months 0 3 (0.3%) 7 (0.6%) 8 (5.1%) 1 (1.5%) 

16 m. - 12 years 0 415 (44.9%) 413 (34.4%) 60 (37.9%) 25 (36.8%) 

13 - 18 years 2 247 (26.7%) 316 (26.3%) 35 (22.1%) 19 (27.9%) 

19 - 34 years 0 198 (21.4%) 357 (29.7%) 40 (25.3%) 17 (25.0%) 

≥35 years 0 61 (6.6%) 108 (9.0%) 15 (9.5%) 6 (8.8%) 

Total 2 924 (100%) 1201 (100%) 158 (100%) 68 (100%) 
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Figure 3. Incidence of hepatitis A in Plovdiv region, 2006-2010. 
 

Table 3. Age structure of the patients with HAV in Plovdiv region, 2006-2010. 

Age Year 2006 2007 2008 2009 2010 All 

0 - 4 699 (23.2%) 49 (9.9%) 5 (16.7%) 1 (4.8%) 3 (1.1%) 757 (19.7%) 

5 - 9 1048 (34.8%) 83 (16.9%) 2 (6.7%) 2 (9.5%) 111 (39.2%) 1,148 (29.9%) 

10 - 14 385 (12.8%) 58 (11.8%) 0 (0%) 1 (4.8%) 67 (23.7%) 511 (13.3%) 

15 - 19 212 (7.0%) 63 (12.8%) 4 (13.3%) 1 (4.8%) 25 (8.8%) 305 (7.9%) 

20 - 29 279 (9.2%) 91 (18.5%) 6 (20.0%) 2 (9.5%) 30 (10.6%) 408 (10.6%) 

30 - 39 184 (6.1%) 66 (13.4%) 4 (13.3%) 9 (42.8%) 12 (4.2%) 275 (7.2%) 

40 - 49 156 (5.2%) 48 (9.7%) 6 (20.0%) 4 (19.0%) 12 (4.2%) 226 (5.9%) 

50 - 59 47 (1.5%) 26 (5.3%) 2 (6.7%) 1 (4.8%) 16 (5.6%) 92 (2.4%) 

>60 4 (0.1%) 8 (1.6%) 1 (3.3%) 0 (0%) 7 (2.5%) 20 (0.5%) 

Total 3014 492 30 21 283 3840 

 
The demographic characteristics of the cases shows 

that measles is registered in over 95% among persons of 
Roma origin. While studies from other countries [19] re- 
veal that a considerable part (21%) of the measles cases 
are among foreign visitors or imported from neighbor 
countries [20], in Bulgaria the main risk group is the 
Roma population. The cause is the low vaccination cov- 
erage among them because of the intensive migration and 
the low health culture. 

Similar (as for measles) are the causes for the mumps 
cases in the respective age groups. The difference here is 
that the 2nd dose against mumps (at 12 years) was not 
included in the immunization calendar of Bulgaria until 
2000. The results, obtained during the study, are in cor- 
respondence with these, established from another Bul- 
garian authоr [21]. But the cases of mumps observed by 
us (2125) in 2007-2008 are several times more than the 
cases, described from other authors during epidemic out- 
breaks: Whelan J. et al.—172 [8]; Otto W. et al.—115 

[9]; Stein-Zamir C. et al.—173 [11]. A similar to the 
Bulgarian large outbreak of mumps with 16,352 cases for 
2008-2009 was described only in Macedonia [10]. The 
cases in Bulgaria for 2007-2008 were about 20,000. 
These data show that the immunization coverage in these 
countries is not at a good level. 

The epidemic outbreaks of HAV included predomi- 
nantly patients of Roma origin (this tendency was ob- 
served for measles and mumps too) and affected more 
often the age group 5 - 9 years. The main risk factors for 
the epidemic outbreaks of HAV are the bad hygienic 
conditions of life and overpopulated households. The 
vaccine against hepatitis A is not implemented as routine 
in Bulgaria. This fact, combined with the bad hygienic 
habits and conditions of life of the Roma population, is 
the cause for the high incidence rate of hepatitis A in the 
country. It is from 30 - 40/100,000 to 80 - 90/100,000, as 
in endemic years reaches above 100/100,000. In 2006 the 
incidence rate of hepatitis A in Plovdiv region was 426/ 
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100,000. 

5. Conclusions 

1) Epidemic increase in the incidence of measles in 2010 
was mainly due to gaps in routine immunizations against 
the disease. 2) The reasons for the epidemic of mumps 
are two: а) Failure to apply of the second vaccine dose at 
12 years in Bulgaria until 2001; b) Shortcomings in 
routine immunizations. 3) The extremely high incidence 
of hepatitis A in 2006 (and in the other years) is due to 
lack of routine immunizations. 4) Essential for the oc- 
currence of outbreaks in the three diseases are poor 
hygienic living conditions, low social status and health 
literacy of the population at risk. 5) To prevent future 
outbreaks of the studied diseases, we consider appropriate: 
а) Introduction of compulsory immunization against hepa- 
titis A; b) Carrying out of periodic catch-up immunization 
campaigns against measles and mumps. 
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