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Giardiasis

•  The flagellate protozoan Giardia intestinalis ( G. lamblia or duodenalis), its causative 
agent

•  The most common enteric protozoal 

       infection worldwide 

•  





Infection is more common in children than in adults  & quite often leads to epidemics



Giardiasis

• Also known as beaver fever in layman terms 

• It is most common cause for diarrhea in hikers because mountain streams are 
loaded with Beaver’s feces 

•  Beavers are reservoir for Giardia



Epidemiology

• More than 280 million cases of giardiasis worldwide each year

• Affecting nearly 2% of adults &  8% of children in developed countries

• 33%  of the population in developing countries have been infected

• The largest reported affected  children 0 to 4 years of age

• Peak incidence occurs in late summer & early fall due to outdoor water 
activities







FORMS

❖      Dominant &  active -  trophozoite 

❖      Inactive - cyst

     

       Active Trophozoite  is characterized by pear shape, four pairs of flagella for its motility & 
two nuclei on either side

       Sticks to the intestinal lining using a hook-like ‘sucker’

       Although active, the trophozoite cannot live outside of the human body for long, therefore, 
it confines itself in a hard-shelled cyst

        



FORMS

      Inactive cyst can exist for longer duration outside the body and is responsible for 
contaminating food & water particles

      

     

      

     

      When the contaminated food or water is consumed, the inactive cyst becomes 
active & transforms itself into the disease-causing trophozoite





Causes

• The primary reason for the spread - is the consumption of 

     unsafe food  &  water infected with parasites

• Swimming pools, municipal water supplies & natural water lakes

• Hands are contaminated with fecal matter during a diaper change or improper 
washing of hands



Pathophysiology

• Ventral disk of the trophozoites that they use to adhere to the intestinal 
epithelium  -  responsible for causing the various signs  &  symptoms

• Protozoa disrupt small intestine epithelial cell junctions as well as brush border 
enzymes

•  Affected patients show altered gastrointestinal motility



Symptoms

• Although some people have the parasite in them, they don't show any signs & symptoms 
but can spread the infection onto others

• For people where the trophozoite is active - symptoms  develop 1-2 weeks after getting 
infected by the parasite  &  last for 2-6 weeks

•  Common symptoms :

– Foul-smelling watery diarrhea
– Greasy stools
– Abdominal cramps and bloating
– Loss of appetite
– Headache
– Gas or flatulence
– Fatigue or malaise
– Nausea or vomiting 
– Weight loss
– Dehydration
– Dizziness or confusion



  Symptoms

• Asymptomatic infected people -  exhibit weight loss because Giardia obstructs in fat 
absorption

• Fever & vomiting are unusual symptoms

• Although it is not fatal, with time, especially in children, if left untreated can lead to 
complications such as dehydration, malnutrition & lactose intolerance

•  In children, prolonged giardiasis can impair mental development

• Experience symptoms outside of the gastrointestinal tract, such as itchy skin, hives, and 
swelling of the eyes and joints, although these are less common



Transmission

• Transmitted via the fecal-oral route with the ingestion of cysts

• Primary routes  -  personal contact & contaminated water & food

• Cysts can stay infectious  -  for up to three months in cold water



Life Cycle of Giardia



Risk factors

– People in childcare settings

– Touching contaminated surfaces like bathroom handles

– People who are in close contact with someone who has the disease

– Travelers within areas that have poor sanitation

– Backpackers or campers who drink untreated water from springs, 

       lakes  or rivers

– Swimmers who swallow water from swimming pools, 

– Untreated recreational water from springs, lakes, or rivers

– People with weakened immune systems

– People who have contact with infected animals or animal environments contaminated with feces



Assemblage Distribution

• Giardia  is considered to be a species complex of several assemblages

• Seven genetic assemblages (A-F) 

• Only Assemblages A & B are predominantly associated with human infections







Immunity

 

•  In endemic regions, reinfections can be frequent -  acquired immunity is limited

• Humoral immunity appears to be important for host defense against giardiasis

•  Ig A antibodies are an important humoral response to infection, since trophozoites are localized to the 
intestinal lumen

• Patients with  immunoglobulin deficiencies tend to have more severe disease, perhaps because of 
deficiencies in secretory IgA  & cell-mediated immunity 

• Patients with HIV infection have impaired immune response to the parasite

• Asymptomatic infections occur in the presence of HIV, although with progressive immunosuppression 
the risk of symptomatic infection increases 



CLINICAL MANIFESTATIONS

• Severity of clinical manifestations is variable

– About half of exposed individuals clear the infection in the absence of clinical symptoms

–  approx 15% of individuals shed cysts asymptomatically

– the remaining 35 to 45% of individuals have symptomatic infection

• The nature of clinical manifestations in an individual  depends 
–  virulence of the isolate, the parasite load & the host immune response





Diagnosis

• Microscopic examination of the stool is not preferred due to inconsistent 
shedding of trophozoites  &  cysts in infected hosts

•  Multiple samples over a period of time, typically one week, must be examined

• A trichrome stain of preserved stool is another method used to detect Giardia



• Antigen Detection in stool specimens is the current test of choice  & provides 
increased sensitivity 

• Utilize either an immunofluorescent antibody (IFA) assay or a capture ELISA against 
cyst or trophozoite antigens

• Sensitivity  - 85-98% ;  

• Specificity - 90-100%



• Some commercial EIA tests are available in the microplate format for the 
detection of Giardia antigen in fresh or frozen stool samples  &  also in preserved 
stool 

• Sensitivity  -   94-100% ; Specificity - 100%

• Rapid immunochromatographic assays are available for the combined antigen 
detection of either Cryptosporidium & Giardia or Cryptosporidium, Giardia  &  E. 
histolytica

•  Advantage -  short test time  & multiple results in one reaction device



Entero-Test

•  String test or duodenal parasites test

• Simple convenient method of sampling duodenal contents/gastrointestinal fluid

• Uses a gelatin capsule with an attached thread

•  One end is attached to the inner aspect of the host's cheek, and the capsule is swallowed

•  Following a period of approx 4 hr, the string and any adsorbed gastrointestinal fluid is withdrawn through the mouth

• Shaken in saline to release trophozoites which can be detected with a microscope



Polymerase Chain Reaction 

• PCR techniques may detect giardia in stool samples with parasites conc as low as 
10 parasites / 100 mcL

•  PCR may also be a valuable tool for screening of water supplies

• Excellent specificity  &  sensitivity







Treatment

• Treatment is not always necessary as the infection usually resolves on its own

• Nitroimidazole medication is used 

• WHO  -  recommend metronidazole as first line therapy

• Probiotics, when given in combination with the 

       standard treatment, has been shown to assist with 

      clearance of Giardia





Differential Diagnosis

   Differential diagnosis includes:

• Travelers' diarrhea

• Lactose intolerance

• Inflammatory bowel disease

• Cryptosporidiosis

• Irritable bowel syndrome

• Strongyloidiasis

• Viral gastroenteritis

–  CDC recommends testing all individuals with diarrhea lasting more than three 
days for giardiasis



Prevention

• CDC recommends hand-washing 

• Avoiding  contaminated food & untreated water

• Boiling water -  kills infectious cysts

•  Chemical disinfectants or filters may be used

•  Iodine-based disinfectants are preferred over chlorination as the latter is 
ineffective at destroying cysts



Prognosis

• In people with a good immune system, infection may resolve without medication

• A small portion, however, develop a chronic infection

•  People with an impaired immune system  -  at higher risk of chronic infection

• Children with chronic giardiasis are at risk for failure to thrive as well as  growth stunting

• Up to half of infected people develop a temporary lactose intolerance 

• Some people experience post-infectious irritable bowel syndrome 

• Development of food allergies  due to its effect on intestinal permeability



Applying genome technologies

• Researchers are using advanced genome technologies to study  Giardia 

•  Parasite has a compact genome 

• Making it possible to investigate genes that

      regulate fundamental aspects of parasite 

       biology including: 

– Invasion &  development within the host

– Understanding the genes that control key aspects of parasite biology will underpin approaches 
to detect, treat & control giardiasis
 

 3D structure of multiple proteins important to the life cycle of Giardia.



Vaccine

• There are no vaccines for humans 

• There are several vaccine candidates in development

•  They are targeting: recombinant proteins, DNA vaccine, variant-specific surface 
proteins (VSP), cyst wall proteins (CWP)

• At present, one commercially available vaccine exists – GiardiaVax, made from 

      G. lamblia whole trophozoite lysate

•  Vaccine for veterinary use only in dogs & cats



G. duodenalis in HIV/AIDS patients

❖  Involved in acute/chronic diarrhea & subsequent weight loss  

                                                                                                   
Mahdavi et al, 2021



 A four-year-old boy presented with complaints of chronic diarrhea to an out patient department of 
Pediatrics. Patient was having diarrhea since 2 years of age. Since then the child was on treatment for 
chronic diarrhea. Milestone of the child was normal except for the weight which was 15 kgs. Hematological 
profile was normal. Endoscopy was done. Though the patient showed no abnormality of duodenum on 
endoscopy ; the diagnosis of Giardiasis was confirmed on histological examination.
Histopathology revealed severe degree of inflammation , the surface epithelium showed trophozoites of 
Giardia lamblia.



• A 31-year-old female patient, a physician, was referred to the Outpatient Clinic of the 
Dermatological Department  with a 2.5 month history of skin lesions

• Initially, the patient noted the appearance of 2 painless itching areas

• Examination revealed  lesions (1-4 cm in diameter) with tiny, vesicle-like papules and without 
any signs of inflammation, located on the skin of shoulders, upper parts of the arms and back 



• The mycological examination with potassium hydroxide (direct KOH test) was 
negative

•  Antigens of Giardia intestinalis were detected in the faeces using 
immunoenzymatic test (Elisa Giardia Lamblia Antigen) 

• The histological examination of the skin biopsy specimen showed a normal 
epidermis



• The patient started oral treatment with metronidazole: 250 mg, 3 times a day, 
for 10 days; after a 1-week break, the patient continued treatment with 
metronidazole: 250 mg, 3 times a day, for 3 days; and next took 1 dose of 
tinidazole (2 g)

•  Complete clearance of skin lesions

•  During 3 years  no recurrence of the skin disease was observed





Blastocystis



• Blastocystis is a protozoal, single-celled parasite that inhabits the gastrointestinal   
tracts of humans &  other animals

• Blastocystis infection is  called Blastocystosis



Classification

• Appropriate classification of Blastocystis has only recently been resolved

•  Original description  was as a yeast due to its yeast-like glistening appearance in 
fresh wet mounts & absence of pseudopodia & locomotion

• This was then contradicted by Zierdt, who reclassified it 
under subphylum Sporozoa (later in Sarcodina)

•  Its sensitivity to antiprotozoal drugs

       & its inability to grow on fungal media

      further indicated that it was a protozoan





Epidemiology 

• Global distribution

• Most common human parasites in the world  

• Prevalence in humans often exceeds 5% in industrialized countries

•  In less developed areas, infection rates as high as 100% have been observed

• High rates of infection are found in individuals in developed countries who work 
with animals



Subtypes  & Prevalence

• 24 known subtypes (STs)

• Subtypes identified throughout Asia

• Only 10 have been identified in humans (ST1-ST9 & ST12) 

• Subtypes 1, 2, 3 & 4 are the most common

• ST5 in pigs

• ST10 and ST14 in goats, sheep, and cattle

•  ST6 and ST7 in birds

•  ST1 and ST3 were most common in water samples



Blastocystis spp. in Environmental Sources & Food 

•  

STs 1, 2, 3, 4, 6, 8, 10 have so far been recorded from water samples
Prevalence of ST3 was highest, ST1 was the most widespread subtype

Rauff-Adedotun et al ; 2021





Subtypes identified   -   ST1, ST2, ST3, ST4, ST5, ST6 & ST7



Distribution of Blastocystis spp Subtypes

•  Till now  -   31 Asian countries

• Subtype identification was available for 22 countries

✔ The most widespread subtype  - ST1 







• Although the role of Blastocystis hominis in human disease is often referred to as 
controversial because of  the presence of virulent and non-virulent strains since 
there exists an enormous genetic variation between different strains

• However, Blastocystis has never fulfilled Koch's postulate that infection of a 
healthy individual with Blastocystis leads to disease

• The fact that Blastocystis' infection route is oral-anal indicates that carriers have 
been in contact with faecal contaminated matter



Morphology

• Blastocystis has four morphological forms

–  vacuolar 

–  granular

–  amoeboid

–  cyst 



Vacuolar form

•   Used for the identification of the organism

•  Vary greatly in size, with diameters ranging  2  -  200 µm

• Known as central body form because it has a large central vacuole surrounded 
by a thin band of peripheral cytoplasm 

•  The function of the vacuole is still unclear, however, it has been suggested 
that, it is for storage purposes. 



Granular form

• Morphologically similar to the vacuolar forms except that distinct granules are 
observed in the central vacuole and / or cytoplasm

•  Within the central vacuole, these granules appear in different forms too. Three 
types were suggested – metabolic, lipid & reproductive granules

• It has  been suggested that the granules may be an indication that the cell is 
dying



Amoeboid form

•  Non-motile  & strongly adhesive

•  Produced only in cultures taken from symptomatic individuals

•  Symptoms could be due to the accumulation of the strongly adhesive 
amoeboid forms on the host's intestinal wall



Cyst form

• Resistant form &  is able to survive in harsh conditions

• Smaller in size & has a thick multilayered cyst wall

•  Lacks a central vacuole & few nuclei, multiple vacuoles & food storage deposits 
were observed





Transmission

• Humans contract  infection  -  drinking water or eating food contaminated 
with feces from an infected human or animal

• Infection can be spread from animals to humans, from humans to other humans, 
from humans to animals &  from animals to animals



Life cycle

•  



Risk factors for infection 

• International travel

• Military service

• Consumption of Untreated Water (well water)

• Contaminated Food

• Daycare facilities

• Geography

• Prevalence over Time



Signs and Symptoms

– abdominal pain

– itching, usually anal itching

– constipation

– diarrhea

– watery or loose stools

– weight loss

– fatigue

– flatulence

• Less commonly reported symptoms

– Skin rash

– Joint pain

– Intestinal inflammation



Taxonomy

• For many years, one species of Blastocystis infected humans, while different 
species of Blastocystis infected other animals

•  So they called Blastocystis from humans -  B. hominis 

• gave different species names to Blastocystis from other animals
–  for example B. ratti from rats

•  In recent years,  there is no single species of Blastocystis that infects humans



• In fact, a number of distinct genetic types of Blastocystis can infect humans, 
including those previously called B. ratti

• Because of this, in 2007 scientists proposed discontinuing the use of the term B. 
hominis

• Their proposal was to refer to Blastocystis from humans & animals 
as Blastocystis sp. subtype nn 
– where nn is a number assigned to each group according to the degree of genetic identity of 

the Blastocystis organisms, based on gene sequences, rather than the host that was infected



Variation in severity

• Some species of Blastocystis are more virulent than others

• Protein profiles of isolates associated with chronic & acute infection

• Isolates from symptomatic patients produced large amoeboid forms that were not present 
in isolates from asymptomatic patients



Associations

• Blastocystis colonisation is positively associated with IBS & is a possible risk factor 
for developing IBS

• Significantly increased immune reaction in IBS patients to Blastocystis, even when 
the organism could not be identified in stool samples

• The following reports have linked Blastocystis infection to inflammatory bowel 
disease:

– A study using riboprinting identified specific types of Blastocystis as associated with inflammation

– A case report described IBD in conjunction with Blastocystis infection

– Three research groups have reported experimental infection of mice with Blastocystis produces 
intestinal inflammation



CLINICAL MANIFESTATIONS 

•  An association between Blastocystis spp & urticaria  (acute and chronic)  has also 
been described 

• Symptoms , greater prevalence and pathogenicity have been described in both 
immunocompromised & immunocompetent hosts, including patients with HIV and 
transplant recipients 



• Disseminated infection is rare; two case reports have described identification 
of the organism in synovial fluid and peritoneal fluid

• In another report, a child with appendicitis was found to 
have Blastocystis organisms in the stool, appendix, peritoneal fluid

• Patients with Blastocystis do not have peripheral leukocytosis or eosinophilia

• White cells in stool specimens are usually absent

• If endoscopy is performed, findings usually demonstrate a macroscopically 
normal-appearing mucosa, and histopathology generally does not 
demonstrate intestinal inflammation or mucosal invasion 

• Not all studies exclude patients who have other pathogens found, so results 
can be difficult to interpret



Pathogenesis

• Barrier disruption:  Actin filaments are important in stabilizing tight junctions they in turn 
stabilize the barrier, which is a layer of cells, between the intestinal epithelial cells & the 
intestinal content. Blastocystis has the ability to alter the arrangement of actin in 
intestinal epithelial cells, lead  to the diarrheal symptoms 

• Protease secretion: Blastocystis secretes a protease that breaks up antibodies produced 
and secreted into the gastrointestinal tract lumen

•  Immunoglobulin A (IgA),  make up the immune defense system of human by preventing 
the growth of harmful microorganisms in the body and by neutralizing toxins secreted by 
these microorganisms

•  By breaking up the antibodies, it allows the persistence of Blastocystis in the human gut 



DIAGNOSIS

• Examination of stool specimens - light microscopy of stained smears or wet mounts

• Commonly used microscopic methods include -  permanent stained smears (usually 
trichrome stained)

(A, B) Blastocystis spp cyst-like forms stained in trichrome. Nuclei in the peripheral cytoplasmic rim are , staining purple.
(C, D) Blastocystis spp cyst-like forms in a wet mount stained in iodine
(E)  Blastocystis spp cyst-like form in a wet mount, unstained



• ELISA for detecting serum antibodies -   not routinely used 

• PCR techniques with excellent sensitivity have also been developed

•  However, since Blastocystis spp can often be found in asymptomatic 
individuals  &  its pathogenicity is unclear, the clinical relevance finding a 
positive PCR result is debatable

• Molecular tests to differentiate between strains are limited 





Genome sequence of  Blastocystis 

❖  Whole genome of a human Blastocystis ST7 isolate  (Denoeud et al., 2011)  & 
the draft genome sequence of Blastocystis ST4 (Ivan et al., 2015)

      Direct link to data

• This Whole Genome Shotgun project has been deposited at 
DDBJ/EMBL/GenBank under the 
accession JPUL02000000 (http://www.ncbi.nlm.nih.gov/nuccore/JPUL00000000.
2).

https://www.ncbi.nlm.nih.gov/nuccore/JPUL02000000
http://www.ncbi.nlm.nih.gov/nuccore/JPUL00000000.2
http://www.ncbi.nlm.nih.gov/nuccore/JPUL00000000.2








Among the 24 dead bodies of animals positive for Blastocystis, caecal scrapings were positive in all, while only six duodenal scrapings revealed 
the organism. Fecal smears, stained using trichrome, have been considered ideal clinical specimen for the diagnosis of Blastocystis .The 
present study suggests that, in morbid specimens, in addition to faecal smears, caecal scrapings can be included as potential specimen for the 
diagnosis of the parasite. The field of genotype analyses and phylogeny of Blastocystis is fluid and fast evolving, with data and information 
being frequently updated. It is believed that there are many genotypes (subtypes) that can be shared between humans and other animals. 
Noel et al. (2005) grouped the organism into 7 clades comprising of 12 subtypes

 According to this classification, the poultry isolates belonged to subtypes 1, 6 or 7. Organisms of the subtype 1, 2 or 5 were isolated from 
pigs. Of these, the subtype 1, which is cross-infective between animals and birds, has been frequently isolated from patients exhibiting 
symptoms of irritable bowel syndrome. Subtype 2, which is also the most commonly isolated subtype from monkeys, has also been associated 
with human infection. The presence of Blastocystis in birds and piglets, which are basically meant for human consumption, indicates the 
possibility of feco-oral transmission to humans associated with the husbandry and/or consumption of these animals and birds. With 75% of 
the emerging human infections believed to have animal origins, further studies need to be undertaken to ascertain the prevalence of 
Blastocystis in domestic livestock and elucidate the molecular epidemiology of the organism in food animals in India



Conclusion

• Blastocystis sp. was included in the Water Sanitation & Health programmes of the WHO, 
2008

•  Increasing interest of the scientific & medical community in Blastocystis sp. was coupled 
with new data about epidemiology, pathogeny  &  whole  genome sequencing 

•  Sequencing of genomes from different STs & comparative genomic projects are in 
progress and will be useful to identify specific virulence factors

•  As more information from the genome is gathered there will be more opportunity to 
identify possible genes that transcribe for pathogenicity & treatment resistance



Thank you 


