Table 1. Studies on the occurrence of Giardia and Cryptosporidium in sheep and goats
	
	Number (and breed) of animals investigated: type of study
	Prevalence of Giardia
	Prevalence of Cryptosporidium
	Results of molecular studies (Giardia)
	Results of molecular studies (Cryptosporidium)
	Ref.

	Europe
	
	
	
	
	
	

	Belgium 
(East Flanders)
	137 lambs and 148 goat kids from 10 sheep and 10 goat farms respectively: cross-sectional prevalence survey with molecular characterization
	25.5% sheep and 35.8% goats from 100% and 80% of farms respectively (by IFA)
	13.1% sheep and 9.5% goats from 40% and 60% of farms respectively (by IFA)
	Genotyping at TPI and (- giardin genes: in the sheep samples, assemblage E detected in 4 samples, assemblage A detected in 2 samples, and mixed infection (A and E) detected in 2 samples. 

In the goat samples, assemblage E detected in 17 samples, assemblage A detected in 6 samples, and mixed infection (A and E) detected in 5 samples
	Genotyping at hsp70 and SSU-rRNA genes, and sub-genotyping at gp60: in the sheep samples, C. parvum (sub-genotype IIaA15G2R1) detected in 1 sample and cervine genotype detected in 9 samples. 

In the goat samples, C. parvum detected in 11 samples, 3 with sub-genotype IIaA15G2R1 and 8 with sub-genotype IIdA22G1
	[12]

	Czech Republic
	1 mouflon sheep: molecular characterization study
	Giardia not in study
	Only positive samples in study (not a prevalence study)
	Giardia not in study
	Genotyping at hsp70 and SSU-rRNA genes: cervid genotype
	[17]

	France (Deux-Sèvres, Western France)
	100 adult goats from 10 farms: longitudinal prevalence study, with emphasis on kidding 
	13% (by IFA)
	13% (by IFA)
	Not in study
	Not in study
	[18]

	France (Deux-Sèvres, Western France)
	879 goat kids from 60 herds: cross-sectional prevalence study 
	Giardia not in study
	16.2% (by microscopy of carbol fuschin stained smears)
	Not in study
	Not in study
	[19]

	Italy (Central Italy)
	2 lambs (Sardininian breed): outbreak study (case report)
	Both positive 
	Not detected
	Genotyping at TPI gene: assemblage B, sub-genotype S1
	Cryptosporidium not part of study
	[20]

	Italy (Abruzzo region, Central Italy)
	325 native sheep from 20 farms: cross-sectional prevalence study with molecular characterization
	Not investigated and/or reported
	1.5% of samples (from 2 farms, by microscopy following sucrose flotation)
	Genotyping at GDH and (- giardin genes: all 5 samples were assemblage AI
	Cryptosporidium not part of study
	[21]

	The Netherlands
	2 Giardia-positive sheep samples and 1 Giardia-positive goat sample: molecular characterization study
	Only positive samples in study (not a prevalence study)
	Cryptosporidium not in study
	Genotyping at GDH and SSU-rRNA genes: all 3 samples were assemblage E
	Cryptosporidium not in study
	[22]

	Poland (Poznań district, west central region)
	159 sheep (99 sheep and 60 lambs) and 46 goats (7 Alpine race, 10 Saan race, and 29 cross-bred): cross-sectional prevalence study
	Giardia not in study
	10.1% sheep and 0% goats (by microscopy using Ziehl–Neelsen technique, and by commercial immunoenzyme assay)
	Not in study
	Not in study
	[23]

	Portugal
	2 Cryptosporidium-positive sheep samples: molecular characterization study
	Giardia not in study
	Only positive samples in study (not a prevalence study)
	Giardia not in study
	Genotyping at SSU-rRNA gene and sub-genotyping at gp60: both C.parvum isolates. 1 subtype IIaA15G2R1 and 1 subtype  IIdA21G1 
	[24]

	Spain (Aragón)
	137 Cryptosporidium-positive diarrhoeic lambs and 17 Cryptosporidium-positive goat kids: molecular characterization study
	Giardia not in study
	Only positive samples in study (not a prevalence study)
	Giardia not in study
	Genotyping at SSU-rRNA gene and sub-genotyping at gp60: Only C. parvum in all 154 isolates. 11 different subtypes identified in 131 sheep samples, of which the majority (128; 97.7%) were in the family IIdA, and 3 in the family IIaA.4 different subtypes identified in 17 goat samples, all in the the IIdA family
	[13]

	Spain (Galicia, NW Spain)
	575 healthy adult sheep from 68 herds: cross-sectional prevalence study with molecular characterization
	32.7% (by IFA)
	Not reported
	Genotyping at (-giardin gene: only assemblage E (unclear how many samples analysed)
	Cryptosporidium not part of study
	[25]

	Spain (Galicia, NW Spain)
	446 sheep from 38 herds and 116 goats from 20 herds: cross-sectional prevalence study with molecular characterization
	19.2% sheep and 19.8% goats from, respectively 92.1% and 90% of herds (by IFA)
	5.3% sheep and 7.7% goats from, respectively 34.2% and 30% of herds (by IFA)
	Genotyping at GDH and (- giardin genes: assemblage E detected in 11 sheep samples and 1 goat sample. Assemblage B detected in 1 sheep sample
	Genotyping at SSU-rRNA and hsp70 genes: PCR unsuccessful
	[26]

	Spain (Granada Province)
	1165 sheep samples and 574 goat samples from slaughter animals: cross-sectional prevalence survey
	6.3% sheep and 4.0% goats positive by microscopy (direct and following modified Telemann concentration)
	Not investigated
	Not in study
	Cryptosporidium not part of study
	[27]

	Spain (Gran Canaria, Canary Islands)
	315 goat kids (Majorera milk aptitude breed) from 40 farms: cross-sectional prevalence survey with molecular characterization
	42.2% (by IFA)
	Not reported
	Genotyping at TPI and (-giardin genes: only assemblage E (pooled samples)
	Cryptosporidium not part of study
	[11]

	Spain (Zaragoza, NE Spain)
	583 lambs from 89 sheep farms: cross-sectional prevalence study
	2.7% by microscopy of wet mounts
	59.0% (by microscopy using Ziehl–Neelsen technique)
	Not in study
	Not in study
	[28]

	Switzerland 
	382 lambs and 20 young goats: cross-sectional prevalence survey
	29.8% lambs and 20% goats (by microscopy following flotation).
	Not investigated
	Not in study
	Cryptosporidium not part of study
	[29]

	UK
	90 lamb samples in total: 30 from flock A on 2 occasions (60 samples in total), 30 from flock B: prevalence survey in association with a human outbreak, with molecular characterization
	Not investigated or not reported 
	74.4% (by IFA)
	Giardia not part of study
	Genotyping at COWP, TRAP-C2 and hsp70 genes: 9 C. parvum isolates, 1 ‘novel’ isolate.

(2 goat isolates mentioned in study both C.parvum)
	[30]

	UK
	261 sheep samples from 17 farms, 28 faecal samples from neonatal lambs with clinical cryptosporidiosis submitted to 4 different regional laboratories, 8 samples from 4 lambs at an open farm: cross-sectional prevalence studies with molecular characterization
	Not investigated or not reported
	Of the 261 samples from 17 farms, 36% by IFA. 

All neonatal lambs with clinical cryptosporidiosis.

62.5% of samples from lambs at the open farm.
	Giardia not part of study
	Genotyping at COWP and SSU-rRNA genes: of 27 samples from the 17 farms, 88.9% were C. parvum and 11.1% C.bovis. 
All the isolates from neonatal lambs with clinical cryptosporidiosis (n=28) were C. parvum.

Of the 5 samples from lambs on an open farm, 4 were C. bovis and 1 cervine genotype
	[14]

	UK
	16 Cryptosporidium- positive sheep: molecular characterization study
	Giardia not in study
	Only positive samples in study (not a prevalence study)
	Giardia not in study
	16 samples (genotyping at COWP gene): all C. parvum
	[31]

	UK (eastern England)
	155 pooled pen samples of Suffolk or Texel cross orphaned lambs from 3 flocks at a single open farm (49 samples from flock A, 59 from flock B, and 47 from flock C): longitudinal prevalence study with molecular characterization
	Giardia not in study
	49%, 30.5%, and 29.8% from each flock by IFA.
	Giardia not in study
	Genotyping at SSU-rRNA gene: 16 samples all C. parvum
	[32]

	UK
	86 lambs screened at weekly intervals for 9 weeks: longitudinal prevalence study
	68.6% (at least once) by microscopy with iodine staining following zinc sulphate flotation
	Cryptosporidium not in study
	Not in study
	Not in study
	[33]

	Americas
	
	
	
	
	
	

	Brazil (mountain region of Rio de Janeiro state)
	Goats (105 samples from 6 farms; 56 adults and 49 juveniles): cross-sectional prevalence study
	14.3% positive (by microscopy)
	4.8% positive (by microscopy following sucrose flotation)
	Not in study
	Not in study
	[34]

	Brazil (University of Minas Gerais)
	22 goat kids: fatal outbreak investigation (case report)
	Giardia not in study
	100% infected with high mortality (by microscopy using Ziehl–Neelsen technique)
	Not in study
	Not in study
	[35]

	Canada (Alberta, British Columbia, Nova Scotia, Saskatchewan, Yukon)
	Sheep (89 animals at 6 different locations): cross-sectional prevalence survey
	38% by IFA
	38% by IFA
	Not in study
	Not in study
	[36]

	Canada (southern Alberta)
	Lambs and adult sheep (205 from 6 different farms): cross-sectional prevalence survey
	17.7% by microscopy with following sucrose flotation
	Cryptosporidium not in study
	Not in study
	Not in study
	[37]

	Mexico
	Sheep (1200 samples from 37 farms; 664 ewes and 556 lambs): cross-sectional prevalence survey 
	Giardia not in study
	34.3% (by microscopy using Ziehl–Neelsen technique)
	Giardia not part of study
	Not in study
	[38]

	Trinidad
	Sheep (4 samples): longitudinal prevalence survey
	Giardia not in study
	0% (by microscopy using Ziehl–Neelsen technique)
	Not in study
	Not in study
	[39]

	Trinidad + Tobago
	Lambs (90) and goat kids (20): cross-sectional prevalence study
	Giardia not in study
	20% of lambs and 20% of goat kids (by microscopy using Ziehl–Neelsen technique)
	Not in study
	Not in study
	[40]

	USA (Maryland)
	63 animals (32 sheep and 31 lambs): cross-sectional prevalence survey with molecular characterization
	25.4% (by PCR; 12.7 % by IFA)
	50.8% (by PCR; 20.6 % by IFA)
	Genotyping at SSU-rRNA gene: 22 samples (from 16 animals): assemblage E in 21 samples (95%), assemblage A in 1 animal (5%)
	Genotyping at SSU-rRNA gene: 57 samples (from 32 animals): cervine genotype in 49 samples (86 %), ovine genotype in 6 samples (11%), C. parvum in 2 (4 %)
	[41]

	Australia
	
	
	
	
	
	

	Narrikup, Western Australia
	Sheep (1647 slaughter animals, lambs and adults): cross-sectional prevalence survey with molecular characterization
	44 % (by PCR of 50 samples, 8.7% by microscopy following salt flotation of 1647 samples, analysed in pools of 5)
	26.2 % (by PCR of 50 samples, 2.6 % by microscopy with malachite green staining of 1647 samples, analysed in pools of 5)
	Genotyping at SSU-rRNA gene: of 46 isolates, 33 (71.7%) assemblage E, 11 (23.9%) assemblage A, 2 (4.4%) isolates most similar to assemblage E, but with some differences
	Genotyping at SSU-rRNA and hsp70 genes: of 60 isolates, 33 (55%) cervine genotype, 14 (23.3%) of bovine B genotype (now known as C. bovis species), 4 (6.7%) of marsupial genotype (now known as C. fayerii species), 4 (6.7%) of pig genotype II, 2 (3.3%) of C. suis, 1 (1.7%) of C. hominis, 1 (1.7%) of C. andersoni, 1 (1.7%) novel, unidentified genotype
	[10]

	Asia
	
	
	
	
	
	

	Iraq
	45 sheep and 45 goats: cross-sectional prevalence study
	Giardia not in study
	13.3% sheep and 17.7% goats (by microscopy using Ziehl–Neelsen technique)
	Not in study
	Not in study
	[42]

	Iran
	215 samples from sheep owned by a single group of Nomadic shepherds: cross-sectional prevalence study
	Giardia not in study
	17.2% (by microscopy using modified Ziehl–Neelsen technique)
	Not in study
	Not in study
	[43]

	Sultanate of Oman
	1 farm with between 2000-2200 goats: fatal outbreak report, with 238 goats dying of cryptosporidiosis in the course of 6 months
	Giardia not in study
	Microscopy using modified Ziehl–Neelsen technique: symptomatic goats excreted oocysts. Unclear if asymptomatic goats were infected
	Not in study
	Genotype 1 (C. parvum) identified by PCR (details not provided) 
	[44]

	Sri Lanka
	1020 goats (kids, juveniles and adults) from 24 farms, and of various breeds including native breeds and crosses of Sri Lankan Boer and Kottukachchiya, and Saanan, Jamnapari or Anglo-Nubian: cross-sectional prevalence study
	Giardia not in study
	28.5% (by microscopy using modified Ziehl–Neelsen technique)
	Not in study
	Not in study
	[45]

	Taiwan
	123 goats from 10 farms of different age groups: cross-sectional prevalence study
	Giardia not in study
	35.8% (by microscopy using modified Ziehl–Neelsen technique, IFA, and PCR confirmation)
	Not in study
	Not in study, although supposed to by C. parvum from PCR confirmatory test
	[46]

	Africa
	
	
	
	
	
	

	Egypt (Qalubia Guvernorate)
	120 neonatal lambs: cross-sectional prevalence and diagnostic technique study
	Giardia not in study
	68.3% (by microscopy using Ziehl–Neelsen technique)
	Not in study
	Not in study
	[47]

	Zambia (Central, Southern, and Lusaka Provinces)
	152 lambs (blackheaded dorper) from 18 farms and 105 goat kids (African dwarf) from 13 farms
	Giardia not in study
	12.5% in lambs and 4.8% prevalence in kids (by commercial ELISA technique)
	Not in study
	Genotyping at SSU-rRNA and hsp70 genes of 7 isolates, 6 lambs and 1 kid: 5 lambs and 1 kid (86%) of C. parvum, 1 lamb (14%) of C. suis
	[48]


