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Abstract. Intestinal parasitic infections cause significant morbidity and mortality all across the world, straining 

health care systems both in developed and developing countries. One of the most common intestinal parasites, 

Giardia duodenalis, is responsible for more than 280 million symptomatic cases of diarrheal disease worldwide. 

Multiple routes of transmission (water and foodborne transmission, human to human transmission, zoonotic 

transmission, sexual transmission), the resistance of the cysts in the external environment and the low infective 

dose offer an explanation to the frequency of this infection and the existence of outbreaks. Human to human 

transmission of Giardia is just one way through which people become infected and recent studies have shown 

that specific Giardia genotypes found in animals exhibit zoonotic potential. In order to provide a big picture view 

of the epidemiology of this disease in Romania, we looked at giardiasis from a trifold perspective: infection in 

humans, infection in animals and environmental contamination. Future studies and rigorous and systematic 

reporting of new cases are necessary to continually assess the epidemiology of this disease. 
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Contextul epidemiologic al giardiazei în România: ce noutăți există? 

 

Rezumat. Infecțiile intestinale produse de paraziți sunt responsabile de o morbiditate si mortalitate importantă la 

nivel global, atât în țările dezvoltate cât și în țările în curs de dezvoltare. Giardia duodenalis este unul dintre cei mai 

frecvenți paraziți intestinali, provocând peste 280 milioane de cazuri simptomatice cu sindrom diareic la nivel 

mondial. Rutele multiple de transmisie (prin alimente sau apă contaminate, prin contact direct interuman, prin contact 

cu animale, prin calea sexuală), rezistența chistelor în mediul extern și doza infectantă mică, oferă o explicație asupra 

frecvenței crescute a acestei infecții și asupra existenței epidemiilor cauzate de acest parazit. Transmiterea 

interumană este doar una din multiplele căi de infectare, iar multiple studii recente au arătat potențialul de transmisie 

zoonotică a unor genotipuri de Giardia prezente la animale. Pentru a prezenta o privire de ansamblu a epidemiologiei 
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acestei infecții in România, am analizat această patologie din trei perspective: infecții cauzate în rândul oamenilor, 

infecții la animale și contaminarea mediului înconjurător. Studii ulterioare și o raportare riguroasă și sistematică a 

cazurilor noi sunt esențiale pentru a evalua corect epidemiologia acestei patologii. 
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Background, parasite and disease 
 
Parasitic infections are known since ancient 
times and cause a high burden of disease for 
health care systems around the world. These 
infections cause significant morbidity and 
mortality and according to the WHO (World 
Health Organisation) over 3 billion people 
around the world are infected with one or 
more parasites (Bahk et al., 2018). 
 
Giardia intestinalis (formerly Giardia lamblia, 
Giardia duodenalis) is one of the most common 
parasites to infect both humans and other 
mammals. Human infections with Giardia are 
estimated at 280 million symptomatic cases of 
diarrheal disease worldwide. Giardia infection 
in farm animals have significant economic 
repercussions. Furthermore, animal infections 
can be a source of infection for humans as 
Giardia is considered a potential zoonotic 
pathogen (Ankarklev et al., 2010). 
 
Giardia infections can be found all around the 
world, but they are more common in 
developing countries than in developed ones. 
Estimated prevalence of giardiasis in 
developed countries ranges from 1-7% while 
developing countries present a high burden of 
disease with an estimated prevalence of 4-43% 
(Waldram et al., 2017). 
 
Because of the high burden of disease in 
developing parts of the world, Giardia along 
with Cryptosporidium have been included in 
the WHO Neglected Disease Initiative since 
2004. The spread and infections caused by 
both of these pathogens are directly related to 
poverty and safety of drinking water in 
developing countries (Savioli et al., 2006). 
 
Giardia intestinalis is one of the most important 
agents to cause diarrheal disease worldwide 
preceded only by infections with rotavirus and 

Cryptosporidium parvum and Cryptosporidium 
hominis. The most vulnerable patient group for 
this type of diseases is comprised of children 
under 5 years of age (Lanata et al., 2013). 
 
Giardia is an enteric flagellated protozoan with 
a simple life cycle that requires no 
intermediate hosts and is divided between 2 
morphologic forms: trophozoite and cyst. The 
cysts are eliminated through faeces from 
infected hosts and provide the necessary 
resistance to the external environment. The life 
cycle of this parasite is completed mainly 
through a faecal-oral route of transmission. 
After the ingestion of infective cysts symptoms 
typically appear after 7-12 days. Typical 
manifestations may range from asymptomatic 
to mild disease or even chronic disease. Giardia 
is the causative agent of giardiasis. The most 
common symptoms are diarrhoea, vomiting, 
nausea and weight loss, with or without a 
malabsorption syndrome. Chronic infections 
are possible and can lead to a number of 
complications like chronic fatigue syndrome, 
food allergies and irritable bowel syndrome 
(IBS). Treatment is usually done with 
metronidazole (Einarsson et al., 2016). 
 
The diagnosis of giardiasis has been 
traditionally done using light microscopy from 
unstained or stained faecal samples. In 
addition to the direct examination, other 
methods are available: fluorescence 
microscopy and the direct fluorescence 
antibody test, the detection of Giardia antigens 
in faecal samples with enzyme linked 
immunoassays or immune-chromatographic 
tests. Nucleic acid coupled methods are also 
available for diagnosis (Koehler et al., 2014). 
 
Multiple routes of transmission exist for the 
spread of giardiasis such as water- and 
foodborne transmission (ingestion of 
contaminated water and food), human to 
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human transmission (direct contact with 
infected persons) or zoonotic transmission 
(direct contact with infected animals) (Squire 
and Ryan, 2017). Sexual transmission involving 
the oral-anal route is also possible and often 
neglected (Escobedo et al., 2014). 
 
Giardia infections are also common in wild 
animals (goats, elks, deer, beavers etc.), farm 
animals (pigs, cattle, sheep and other 
ruminants) but also pets (dogs, cats) with 
varying degrees of prevalence presented 
between studies. Giardiasis is established as a 
zoonotic disease but eh genotype and subtype 
adaptation to each host decreases the chance of 
zoonotic transmission significantly. Eight 
major genetic groups of Giardia have been 
identified (noted A-H). Of these eight groups, A 
and B are considered to have zoonotic 
potential, infecting both humans and animals 
while the rest of the groups are considered to 
be adapted only to animals hosts (Ryan and 
Cacciò, 2013). The data is not yet entirely clear 
on the zoonotic potential of groups C-H and in 
isolated cases parasites from assemblages C, D, 
E, F have been recovered from human hosts 
(Feng and Xiao, 2011). It remains unclear if this 
groups (C-F) can actually cause disease in 
humans (Sprong et al., 2009). 
 
Giardiasis transmission and outbreaks are 
favoured by the low infectious dose of under 
10 cysts (Ortega and Adam, 1997) and the 
resilience of the cysts in the external 
environment. Giardia cysts can survive for 
months in water and show a moderate 
resistance to chlorine based chemical 
disinfection (Adeyemo et al., 2019). 
 
Giardia outbreaks are common around the 
world in different settings. During the years 
1971-2011, the CDC reported 242 outbreaks in 
the United States that affected roughly 41000 
persons. These outbreaks resulted from 
various transmission routes: waterborne 
transmission (74.8%), foodborne transmission 
(15.7%), person-to-person transmission 
(2.5%) and animal contact (1.2%). The 
majority of waterborne outbreaks were 
associated with drinking water (74.6%), while 
only a small number of outbreaks were linked 
to recreational water (18.2%) (Adam et al., 
2016). 

Although waterborne outbreaks are the most 
common, foodborne outbreaks of Giardia must 
also be taken into consideration. The role that 
contaminated food plays in the spread of 
Giardia infections is not completely 
understood. The World Health Organisation 
reported 28.2 million cases of foodborne 
disease caused by Giardia in 2010. For the 
United States, it is estimated that 7-15% of 
giardiasis cases are related to foodborne 
transmission and 38 foodborne outbreaks have 
been reported thus far in the US. In many of 
these instances the source of the outbreak 
could not be identified. In the outbreaks that 
identified the cause of transmission, fresh 
produce was the most incriminated food type 
and infected food handlers were the most 
common source. Giardia is a frequently 
underreported intestinal parasite, especially in 
developing countries where outbreaks are not 
clearly researched (Ryan et al., 2019). 
 
The aim of this study is to provide an overview 
of giardiasis while focusing on the 
epidemiology of this disease in Romania from 
three perspectives: infection in humans, 
infection in animals and environmental 
contamination. 
 
Epidemiology of giardiasis in Romania 
 
Taking into account the various routes of 
transmission for Giardia, multiple aspects of 
epidemiology must be investigated in order to 
get a big picture view of this infection. Human 
infection is just one piece of the puzzle in 
giardiasis; animal infection and environment 
contamination with Giardia must also be taken 
into consideration. 
 
Human infection  
 
The most comprehensive overview of Giardia 
infections in the EU is published by the ECDC in 
the form of Annual Epidemiological reports. 
According to this data in the timeframe 2013 – 
2017 the total number of reported giardiasis 
cases in Romania was the following: 328 cases 
for 2013, 796 cases for 2014, 959 cases for 
2015, 892 cases for 2016, 1060 cases for 2017. 
Of the total number of cases in the EU/EEA, 
these numbers represent: 328 out of 16539 
total cases for 2013, 796 cases out of 17274 
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total cases for 2014, 959 cases out of 17978 
total cases for 2015, 892 cases out of 19159 
total cases for 2016 and 1060 cases out of 
19437 total cases. 
 
For the EU/EAA the notification rate was 5.5 
cases per 100,000 population with the highest 
notification rates being observed in Belgium, 
Estonia and Sweden. Regarding the age group, 
the highest notification rate was observed in 
the age group 0-4 years, with a distribution 
according to sex of 17.6 for males and 14.9 for 
females. This notification rate applies to the 
data as a whole and was not calculated for 
Romania and Spain, because the national 
surveillance systems of this countries do not 
cover the whole population. The annual 
number of cases has seen a steady increase in 
the EU/EAA in the timeframe 2013-2017, but 
the notification rate has remained stable. 
 
For 2017 the majority of the total 19437 
confirmed cases of giardiasis were reported as 
domestically acquired (60.1%). As an 
exception three Nordic countries (Norway, 
Iceland and Sweden) reported that 71-83% of 
their cases were travel acquired. 
 
In 2017 a clear seasonal pattern could not be 
observed, although more cases were reported 
in the months August-October, peaking in 
September. 
 
The distribution of cases according to gender 
shows a male-to-female ratio of 1.3:1, 
corresponding to 56% males and 44% females. 
It is noteworthy that only 18329 cases 
reported in 2017 out of the total 19437 had 
information regarding gender (European 
Centre for Disease Prevention and Control, 
2019). 
 
Few studies have been published in Romania 
concerning the epidemiology of Giardia 
infections and most of them analyse only a 
specific county or hospital. 
 
In a study published in 2011, Neghina et al. 
investigated the historical and epidemiological 
aspects of parasitic diseases in Romania in a 
chronological order and observed a higher 
prevalence of giardiasis in children compared 
to adults. In a sample of 1390 children the 

reported distribution of Giardia infection was 
most frequent in the age group 3-4 years. A 
report from a major hospital revealed that 
56.2% positive samples were represented by 
Giardia infections, with a distribution of 68.1% 
in children. The positive rate of infection in 
children collectivities ranged from 15-77%. A 
surveillance of 187 positive samples for 
parasitic diseases revealed 19.25% cases of 
Giardia (Neghina et al., 2011). 
 
A long-term retrospective study analysed 
hospitalised patients in Caras Severin County. 
The study included all positive cases of 
nematode infections in the timeframe 1996-
2008 from two infectious disease hospitals. 
The total number of patients with nematode 
infections was 269. Although the main goal of 
the study was to analyse nematode infections, 
the authors also described 21 coinfection cases 
with Giardia. The clinical diagnosis was 
confirmed with a direct stool examination with 
iodine staining. Of the 21 Giardia cases, 15 
were coinfections with Trichinella spiralis and 
6 were coinfections with geohelminths (Ascaris 
lumbricoides or Trichiuris trichiura) (Neghina 
et al., 2010). 
 
Another long-term retrospective study looked 
at the epidemiology of the three most common 
parasite infections in Romania: ascariasis, 
enterobiasis and giardiasis. The study took 
data into account from a western Romanian 
County (Timis) in a timeframe of 14 years, 
between 1993-2006. In the analysed period, 
the mean annual incidence for giardiasis was 
1076 cases per 100,000 inhabitants (95%CI, 
767-1385) with a general upward trend that 
was statistically significant. Urban inhabitants 
had a higher annual incidence compared to 
rural inhabitants. Regarding the distribution of 
cases according to age, the highest incidence 
was reported in children (age 0-14). Between 
the years 2006-2008 Romania reported 90.8% 
of the total cases of giardiasis in the European 
Union (Neghina et al., 2013). 
 
One of the largest prospective studies was 
recently published and analysed the 
epidemiology of Giardia infections in all 
admitted patients in a tertiary care hospital in 
western Romania. During the 14 year study 
period (2004-2017), 54623 admitted patients 
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were screened for Giardia infection, whether 
symptomatic or not. The prevalence of 
giardiasis was reported as 4.47% (2441 
positive cases out of 54623). The main method 
for diagnosis employed in this study was the 
Willis floatation method. The reported 
prevalence showed a decreasing trend from 
the start of the study until the end, with 
variations in prevalence ranging from 16.36% 
to 0.60%. Distribution of the positive cases 
favoured females over men with a female-to-
male ratio of 1.5:1 (61% female and 39% 
male). According to the distribution of the 
positive cases according to age, the study states 
that over 60% of patients were in the age 
group 15-54 years (66.86%). The lowest 
incidence according to age groups was 0.66% 
in the age group under one year and 0.16% in 
the age group over 85. The positive giardiasis 
cases presented a seasonal fluctuation, with the 
highest incidence reported in summer months 
(June 10.20%, July 10.65% and August 
10.49%) and the lowest incidence in autumn/ 
winter months (October 6.96%, November 
6.31% and December 6.80%). Regarding the 
clinical manifestations, the main symptoms 
presented by the patients were abdominal pain 
(69.07%), loss of appetite (71.24%), abdominal 
sensitivity to palpation (45.69%) and 
hepatomegaly (46.17%) (Codrean et al., 2020). 
 
Animal infection 
 
Infections with Giardia in animals are of a 
twofold importance: first of all, animal 
infections present significant economic 
repercussions in farm animals and second of 
all, infected animals could be a source of 
contamination for the human populace. 
 
Multiple studies have been published in 
Romania, that analyse the epidemiological 
importance of Giardia infections in both 
domestic (farm animals and pets) and wild 
animals. 
 
A 2011 study looked at the epidemiology of 
Giardia species of household cats. The study 
included 183 household cats and the 
determined the presence of Giardia cysts in 
faecal samples with an ELISA method. The 
resulted prevalence determined by the authors 
was 27.9% (51 out of 181 faecal samples). The 

cats included in the study were from 12 
different counties, both urban and rural areas, 
both with an entirely indoor lifestyle and with 
outdoor access. The genotypes of the infected 
cats could not be determined in this study 
(Mircean et al., 2011). 
 
Another study published in 2015 analysed the 
zoonotic assemblages in red foxes from 
Romania. Faecal samples from 273 red foxes 
were included in the study with a prevalence of 
2.8% for Giardia cysts. The authors identified 
two zoonotic assemblages, genotype A and 
genotype B that have the potential to infect 
humans (Onac et al., 2015). 
 
A recent study examined the Giardia duodenalis 
genotypes in both domestic and wild animals. 
Sixty isolates were included in the study, 
corresponding to 49 domestic animals and 11 
wild animals from a wide variety of species 
(dogs, cats, deers, wolves, racoon dog and 
muskrat). The study identified three genetic 
assemblages C, D and E with varying 
prevalence (76.9% group D, 23.1% group C and 
2.6% group E) (Györke et al., 2016). 
 
Another study looked at the occurrence of 
Giardia duodenalis genotypes in farmed long 
tailed chinchillas. A total of 341 faecal samples 
were collected from 5 different farms. The 
resulted prevalence of Giardia infection was 
55.7% (190/341). Three assemblages were 
found, with varying prevalence (group B 
151/190, group D 33/190 and group E 
6/190). The authors concluded that infection 
with Giardia spp. has a high prevalence in 
farmed chinchillas and that the discovered 
genotypes have zoonotic potential (Gherman 
et al., 2018). 
 
Environmental contamination  
 
The presence of Giardia cysts in the 
environment poses a significant health risk for 
the population because the most frequent 
outbreaks related to Giardia involve the 
waterborne transmission of this parasite. 
 
A recent study looked at the occurrence of 
Giardia and Cryptosporidium in different water 
sources. Samples were taken and analysed 
from 76 water sources in four western counties 



Sci Parasitol 21(1-2):25-31, April 2020 
ISSN 1582-1366 

REVIEW ARTICLE 

 

 

30 

(11 effluents of wastewater treatment plants, 
19 brooks, 8 irrigation channels, 16 lakes and 
22 ponds). Positive samples for Giardia were 
identified by immunofluorescence microscopy 
(IF) and evaluated though a PCR based 
technique for the gdh gene. Giardia was found 
in all tested water types. The prevalence of 
contamination was 90.1% in wastewaters, 
26.3% in brooks, 37.5% in irrigation channels, 
31.2% in lakes and 36.4% in ponds. All tested 
water bodies were found positive for the 
contamination with Giardia duodenalis AII 
subassemblage with the exception of ponds 
(Imre et al., 2017). 
 
Concluding remarks 
 
Due to the high occurrence, ease of 
transmission and potential for food and 
waterborne outbreaks, Giardia remains a 
significant threat for public health systems 
across the globe. 
 
The burden of disease is not as evident in 
developed countries, as it is in developing ones 
like Romania.  
 
To mitigate the risk and number of infections a 
multifactorial approach is deemed necessary 
that includes improvements of the surveillance 
systems and control of the animal and 
environmental reservoir of this parasite. 
 
Future studies are required to continually 
assess the burden of this disease in Romania 
and provide strategies to decrease the 
occurrence of this infection in both human and 
animal populations. 
 

 
References 
 
Adam E., Yoder J., Gould L., Hlasa M., Gargano J. 

2016. Giardiasis outbreaks in the United States, 
1971–2011. Epidemiol. Infect. 144(13):2790-
2801. 

Adeyemo F., Singh G., Reddy P., Bux F., Stenström T. 
2019. Efficiency of chlorine and UV in the 
inactivation of Cryptosporidium and Giardia in 
wastewater. PLOS ONE. 14(5):e0216040. 

Ankarklev J., Jerlström-Hultqvist J., Ringqvist E., 
Troell K., Svärd S. 2010. Behind the smile: cell 
biology and disease mechanisms of Giardia 
species. Nat. Rev. Microbiol. 8(6):413-422. 

Bahk Y., Shin E., Cho S., Ju J., Chai J., Kim T. 2018. 
Prevention and Control Strategies for 
Parasitic Infections in the Korea Centers for 
Disease Control and Prevention. Korean J. 
Parasitol. 56(5):401-408. 

Codrean A., Dumitrascu D., Codrean V., Tit D., 
Bungau S., Aleya S. 2020. Epidemiology of 
human giardiasis in Romania: A 14 years 
survey. Sci. Total Environ. 705:135784. 

Einarsson E., Ma’ayeh S., Svärd S. 2016. An up-
date on Giardia and giardiasis. Curr. Opin. 
Microbiol. 34:47-52. 

Escobedo A., Almirall P., Alfonso M., Cimerman S., 
Chacín-Bonilla L. 2014. Sexual transmission of 
giardiasis: A neglected route of spread? Acta 
Trop. 132:106-111. 

European Centre for Disease Prevention and 
Control. 2019. Giardiasis (lambliasis) – 
Annual Epidemiological Report for 2017. 
Surveillance report [cited 26 January 2020]. 
Available from: 
https://www.ecdc.europa.eu/en/publications
-data/giardiasis-lambliasis-annual-
epidemiological-report-2017#no-link 

Feng Y., Xiao L. 2011. Zoonotic Potential and 
Molecular Epidemiology of Giardia Species 
and Giardiasis. Clin. Microbiol. Reviews. 
24(1):110-140. 

Gherman C., Kalmár Z., Györke A., Mircean V. 
2018. Occurrence of Giardia duodenalis 
assemblages in farmed long-tailed chinchillas 
Chinchilla lanigera (Rodentia) from Romania. 
Parasite Vectors 11(1). 

Györke A., Kalmár Z., Dumitrache M.D., Gherman 
C.M., Mircean V. 2016. Giardia duodenalis 
genotypes in domestic and wild animals from 
Romania identified by PCR-RFLP targeting the 
gdh gene. Vet. Parasitol. 217:71-75. 

Imre K., Morar A., Ilie M., Plutzer J., Imre M., Emil 
T. Herbei M.V., Dărăbuș G. 2017. Survey of the 
Occurrence and Human Infective Potential of 
Giardia duodenalis and Cryptosporidium spp. 
in Wastewater and Different Surface Water 
Sources of Western Romania. Vector Borne 
Zoonotic Dis. 17(10):685-691. 

Koehler A., Jex A., Haydon S., Stevens M., Gasser R. 
2014. Giardia/giardiasis — A perspective on 
diagnostic and analytical tools. Biotechnol. 
Adv. 32(2):280-289. 

Lanata C., Fischer-Walker C., Olascoaga A., Torres 
C., Aryee M., Black R. 2013. Global Causes of 
Diarrheal Disease Mortality in Children <5 
Years of Age: A Systematic Review. PLoS ONE. 
8(9):e72788. 

Mircean V., Györke A., Jarca A., Cozma V. 2011. 
Prevalence of Giardia species in stool samples 
by ELISA in household cats from Romania and 
risk factors. J. Feline Med. Surg. 13(6):479-
482. 



Sci Parasitol 21(1-2):25-31, April 2020 
ISSN 1582-1366 

REVIEW ARTICLE 

 

 

31 

Neghina R., Neghina A., Marincu I., Moldovan R., 
Iacobiciu I. 2010. Foodborne Nematodal 
Infections in Hospitalized Patients from a 
Southwestern Romanian County. Foodborne 
Pathog. Dis. 7(8):975-980. 

Neghina R., Neghina A., Marincu I., Iacobiciu I. 2011. 
Epidemiology and history of human parasitic 
diseases in Romania. Parasitol. Res. 
108(6):1333-1346. 

Neghina R., Dumitrascu V., Neghina A.M., Vlad D.C., 
Petrica L., Vermesan D., Tirnea L., Mazilu O., 
Olariu T.R., 2013. Epidemiology of ascariasis, 
enterobiasis and giardiasis in Romanian 
western county (Timis), 1993-2006. Acta Trop. 
125:98-101. 

Onac D., Oltean M., Mircean V., Jarca A., Cozma V. 
2015. Occurrence of Giardia duodenalis zoonotic 
assemblages in red foxes from Romania. Sci. 
Parasitol. 16:177-180. 

Ortega Y., Adam R. 1997. Giardia: Overview and 
Update. Clin. Infect. Dis. 25(3):545-549. 

Ryan U., Cacciò S. 2013. Zoonotic potential of 
Giardia. Int. J. Parasitol. 43(12-13):943-956. 

Ryan U., Hijjawi N., Feng Y., Xiao L. 2019. Giardia: an 
under-reported foodborne parasite. Int. J. 
Parasitol. 49(1):1-11. 

Savioli L., Smith H., Thompson A. 2006. Giardia and 
Cryptosporidium join the ‘Neglected Diseases 
Initiative’. Trends Parasitol. 22(5):203-208. 

Sprong H., Cacciò S., van der Giessen J. 2009. 
Identification of Zoonotic Genotypes of Giardia 
duodenalis. PLoS Neglect. Trop. D. 3(12):e558. 

Squire S., Ryan U. 2017. Cryptosporidium and 
Giardia in Africa: current and future 
challenges. Parasite Vectors 10(1). 

Waldram A., Vivancos R., Hartley C., Lamden K. 
2017. Prevalence of Giardia infection in 
households of Giardia cases and risk factors for 
household transmission. BMC Infect. Dis. 
17(1). 


