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Abstract. Republic of Moldova is an endemic region for human echinococcosis, with the population morbidity of 

4.74/100,000. Most (90%) of the affected are villagers. The frequency of echinococcal disease in men and 

women is equal. The age distribution of the patients reveal that children and young adults are infected more 

often. The infection index is 3-4 times higher in the South climatic-geographical districts of the Western part of 

the Republic as compared to the average for the republic. The most frequent transmission factors of echinococcal 

disease are contacts with dogs and domesticated ungulates. The study of the presence of IgG anti-E. granulosus 

tested through ELISA revealed a positivity rate of 3.0% with a range between 1.2% and 9.2%. There was no 

significant difference in the distribution of seropositivity among men and women. Results evaluation based on 

the activity type showed no relationship with the rate of seropositivity. Positive results were more frequent 

among patients of 30 to 50 years old. 
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Introduction 

 

Echinococcosis/hydatidosis is one of the most 

spread human cestodoses, having deep 

sanitary, economical and social impacts. 

 

The consequences of this disease cause an 

economic damage at the rate of 700 million 

dollars per year. The financial losses from the 

forced slaughter of sick animals are even 

higher (Barabas et al., 2007). 

 

In the structure of parasitic morbidity of the 

Republic of Moldova the human hydatosis is on 

the IVth place, being considered a significant 

problem with a severe impact upon the 

population health. For the moment the 

detection of affected patients remains to be 

passive, generally done at occasional 

instrumental examinations, this being the 

reason of diagnosing the disease at an 

advanced stage, which leads to complications, 

recurrence and as a result – disability. Further 

progress in prevention and control of this 

parasitosis is therefore absolutely required. 

Many patients with hydatid cysts are known to 

be asymptomatic. In such cases the diagnosis 

can be made by using specific immunological 

tests: ELISA and Western Blot that are 

characterized by high sensitivity and specificity 

for asymptomatic carriers as well (Bitkowska 

et al., 1997; Makni et al., 2007; Radonjić et al., 
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2007; Ramos et al., 2001; Zarzosa et al., 1999). 

This problem is very serious for the neighbor 

countries too. 

 

Materials and methods 

 

The reported epidemiological study was 

accomplished on a group of 1547 people 

infected by hydatid cyst during 2000-2007. The 

evidence registers of infected and surgically 

treated people were studied. At the same time 

596 epidemiological questionnaires distributed 

in all the districts of Moldova were analyzed. 

The cases were dispensed according to several 

criteria that influence the spread of the 

parasitosis: locality, age group, type of activity. 

 

Simultaneously 1838 blood serum samples 

collected in 14 districts of the country were 

examined, divided into four groups, depending 

on the echinococcosis morbidity index in the 

last decade: districts from the Dniester left 

bank and Calarasi (0.1-1.0/100,000 

population), Chisinau, Orhei, Anenii-Noi and 

Stefan-Voda (1.1 to 5.0/100,000), Cahul, 

Causeni, Ungheni, Falesti and Riscani (5.1 to 

10.0 / 100,000); districts Telenesti, Cantemir 

and Comrat (10.1 and >), with the average for 

the country of 4.7/100,000 population. All ages 

were considered for the study: 164 (8.9%) 

persons younger than 17 years old; 263 

(14.3%) at the age of 18-30 years; 292 (15.9%) 

of 31-40 years; 421 (22.9%) of 41-50 years, 

444 (21.4%) of 51-60 years and 254 (13.8%) 

older than 60 years. 

 

People’s activity type was also taken into 

account. The study included people with less 

contact with farm animals (medical personnel, 

teachers, laborers and other employees) and 

individuals with direct contact (veterinary and 

medical assistants of veterinarians, workers in 

livestock units, employees from 

slaughterhouses), including agricultural 

livestock owners. 

 

795 men (constituting 43.2%) and 1043 

women (making 56.8%) were examined. 

 

Detection of IgG – Echinococcus granulosus was 

made through ELISA test using diagnostic kits 

Echinococcus granulosus (IgG) – ELISA, Novalis, 

NovaTec Immunodiagnostica, Germany. The 

specificity and sensitivity of the test is higher 

than 95%. Seropositive cases were double-

checked by Western blot confirmatory test, 

using diagnostic kits Echinococcus granulosus 

(IgG) WESTERNBLOT, EUROIMMUN, 

Medizinsche Labordiagnostika AG, 

characterized by a specificity of 100% and 

sensitivity of 86%. 

 

The results were statistically processed; the 

correlation coefficient (r) and significant 

difference (t) were determined. 

 

Results and discussions 

 

In the structure of parasitic morbidity, 

registered during 2000-2007, the human 

hydatosis holds the IVth place, conceding to 

enterobiasis, ascaridosis and tricocefalosis, 

spread in the Republic of Moldova due to 

climatic-geographical features. The minimal 

number of disease development (135 cases) 

was registered in 2006; the maximal (233) was 

achieved in 2003. The average morbidity 

constituted 4.7 for 100,000 inhabitants. The 

distribution of the cases on a district basis 

showed the western zone of the Republic of 

Moldova as the most affected one. 

 

For the majority of cases (92.4%) the 

preventive diagnostics of hydatid cyst was 

established at patient request with the use of 

radiology, USG, and other methods and only in 

0.8% of cases – according to epidemiological 

indication; 26.3% of the patients confirmed the 

diagnosis through serological investigations. 

The frequency of a single disease development 

in the outbreak constituted 97.7%, of two and 

more cases – 2.3%. 

 

88.8% of patients were affected by the primary 

form of hydatidosis, 11.2% of the cases 

relapsed. The majority of patients (89.9%) 

came from rural environment, where the risk 

of contamination by this cestode was obvious. 

 

The distribution by age revealed that children 

and young adults were infected more 

frequently (78.3%), while the older persons 

represented 21.7% of echinococcosis cases. 

Practically each 5 case of disease development 

was recorded in children under 17 years old. 
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In the structure of internal organs incidence 

the first places were held by liver (63.3%) and 

lung (25.8%). Other locations were recorded in 

7.9% of the cases: liver+lung, kidney, spleen, 

abdominal cavity, poly-organ localization. 

 

Invasion usually occurred according to the 

scheme “dog-ovine-dog”, “dog-man”. The 

analysis of the data from Republican 

Veterinary Service concerning the livestock, 

including ovine, established a direct correlation 

(index of correlation r=0.72) between the 

number of domestic animals (including ovine) 

per inhabitant and the morbidity index in the 

given locality. 

 

Moreover, during the last decades the 

proportion between domestic animals from 

collective sector and private sector changed 

drastically in the favor of the latter (Erhan et 

al., 2001). As a consequence the number of 

animal slaughter in domestic conditions 

(usually without veterinary supervision) 

increased, which favored the infection of dogs 

(definitive hosts in this invasion) (table 1). This 

fact was proved by the majority of people 

participating in the survey. The presented data 

allows the assumption of further amplification 

of echinococcosis morbidity in the Republic of 

Мoldova. 

 

Table 1. Parity between domestic animals in private and 

public sectors in the Republic of Moldova during 1990-

2000 (Erhan et al., 2001) 

 

Animal species 1990 1995 2000 

A,% B,% A,% B,% A,% B,% 

Horned cattle 16.20 83.80 49.20 50.80 89,60 10.40 

Pigs 16.03 83.97 46.04 53.96 86,80 13.20 

Sheep, goats 59.03 40.97 83.49 16.51 95,58 4.42 

A – Private sector; B – Public sector. 

 

 

The analysis of epidemiological surveys 

revealed that the disease was recorded in all 

categories of population, regardless of activity 

type: 27.18% of patients were workers and 

clerks, 23.82% - unemployed persons, 21.91% 

- pupils and students, 11.97% - farmers (the 

rate of shepherds and veterinary employees 

was 2.85%), 15.10% were pensioners and 

invalids. 

 

Although the echinococcosis is a medical – 

veterinary problem, only in 55.4% of cases the 

sanitary-veterinary service was involved in 

outbreak surveillance. 

 

Serological survey conducted in 14 districts of 

the country revealed 51 (3.0%±0.4) people 

possessing Ig anti-E. granulosus, with a range 

between 1.2% ± 0.8 in Orhei and 9.2%±2.4 in 

Telenesti (table 2). 

 
Table 2. The results of ELISA investigations on echinococcosis based on location 

 

No. District 
Examined 

persons 

Seropositive 

persons 

Seropositivity 

rate, %, ± m 

1 Calarasi 137 3 2.2 ± 1.2 

2 Comrat 223 7 3.1 ± 1.2 

3 Causeni 138 2 1.5 ± 1.0 

4 Orhei 166 2 1.2 ± 0.8 

5 Anenii Noi 121 2 1.7 ±1.2 

6 Left bank districts of the Dniester River 120 2 1.7 ± 1.2 

7 Riscani 94 2 2.1 ± 1.4 

8 Chisinau 174 5 2.9 ± 1.3 

9 Cahul 25 1 4.0 ± 3.9 

10 Cantemir 64 2 3.1 ± 2.1 

11 Stefan Voda 103 4 3.9 ± 1.9 

12 Telenesti 141 13 9.2 ± 2.4 

13 Ungheni 130 - - 

14 Falesti 202 6 3.0 ± 1.2 

Total  1838 51 3.0 ± 0.4 

 

 

For comparison, during the period 2000-2007, 

the average morbidity rate in Orhei and 

Telenesti was 1.5/100,000 population, and 

11.8/100,000 respectively. 

Comparing seroprevalence in hyperendemic 

districts (Comrat, Cantemir and Telenesti) to 

districts with indexes of morbidity lower than 

average for the country (Orhei, Calarasi and left 
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bank districts), a significant difference between 

these indices (t=2.9, P<0.01) was noted. 

 

Evaluation of the rates of seropositivity with 

morbidity index illustrated a direct correlation 

in the respective regions, with a correlation 

index r of 0.50. 

 

The number of seropositive tests was 

distributed almost equally among men and 

women and constituted 51% and 49% 

respectively (t=0.51, P>0.05). This 

phenomenon was also observed in the 

morbidity structure of men and women, the 

rate being 51.2 and 48.8% respectively 

(P>0.05). 

 

Results evaluation according to activity type 

revealed no dependency between the type of 

activity and seropositiveness rate of the 

subjects (table 3). 

 

 
Table 3. The results of investigations based on the activity type 

 

No. Type of activity Examined 

persons, 

abs 

Seropositive 

persons, abs 

Seropositivity 

rate, %, ± m 

1 Shepherds, veterinarians, slaug slaughterhouse employees 184 4 2.2 ± 1.17 

2 Owners of domestic animals 505 16 3.2 ± 0.61 

3 Medical personnel, teachers 183 6 3.3 ± 1.74 

4 Workers and employees 347 9 3.0 ± 0.84 

5 Pupils and students 177 2 1.1 ± 0.61 

6 Unemployed 235 5 2.1 ±.0.87 

7 Pensioners and disabled 207 9 4.3 ±1.99 

 

 

Thus, people without contact with domestic 

animals (doctors, teachers, laborers and 

employees), recorded virtually the same 

seroprevalence index as people who supported 

or took care of farm animals: shepherds, 

veterinarians, slaughterhouse employees, 

owners of agricultural animals (t=0.11, 

P>0.05). The same phenomenon was also 

observed in the distribution of illness cases 

according to identical criterion. Similar 

examination conducted in other countries 

made it clear that this phenomenon is 

characteristic to the communities with a 

widespread homelessness of dogs that 

causes pollution and intensive traffic of 

etiological agent in the environment (Gutiérrez 

et al., 2003; Logar et al., 2007). 

 

Distribution of cases by age revealed that the 

major share of seropositive cases (38 persons, 

74.5%) fell within the age segment of 18-60 

years. The same distribution criterion used for 

hidatidosis surgery cases showed that the 

mentioned age group assigned for 68.5% of all 

illnesses. Of 51 positive sera made by ELISA, 5 

sera resulted in positivity by WB test. No 

dependence was observed between ELISA titer 

and Western Blot test result. 

 

Conclusions 

 

1. Because of its severe impact upon people 

health and intensive invasion, echinococcosis 

constitutes a high priority public health 

problem for the Republic of Moldova. 

 

2. Hyperendemic districts are the western part 

of the Republic of Moldova (Prut River basin), 

especially the southern climatic–geographical 

zone, which could be explained by the intense 

development of sheep breeding. The majority 

of the patients come from rural environment, 

the contact with dogs and domestic animals 

being the main contagion factors for the 

majority of disease development cases. 

 

3. The most affected age categories are 

children and young people. Men and women 

are infected with almost the same frequency. 

 

4. The average Ig anti-E. granulosus-larvae 

sepopositive samples is 3.0%, the highest 
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indices being recorded in hyperendemic 

echinococcosis districts. There is no significant 

difference in gender distribution, character and 

structure of morbidity phenomenon. Positive 

results are more common in 18-60 years age 

segment, which recorded 68.5% of surgical 

cases of hidatidosis. 

 

5. There is no dependency between the type of 

activity and seroprevalence rate as 

intellectuals recorded virtually the same index 

as people who maintain and take care of farm 

animals. The same situation was observed in 

the distribution of illness cases, using identical 

criterion. This demonstrates the intense 

pollution and environmental traffic of etiologic 

agent facilitated by canine homelessness. 

 

6. This assessment demonstrates that the 

ELISA test is reliable in assessing human 

echinococcosis seroprevalence and can be 

implemented in the system of epidemiological 

surveillance of cystic echinococcosis in 

Moldova. 

 

7. The collaboration between medical and 

sanitary-veterinary services is significant for 

the prevention of the invasion. 
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