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Giardiasis, caused by the parasite Giardia duodenalis,
is a common infection throughout the world. Acute infec-
tions can be asymptomatic, cause mild gastrointestinal
symptoms, or be associated with severe, prolonged di-
arrhea. Most Giardia infections are self-limiting; how-
ever, a subset of symptomatic and asymptomatic per-
sons experience infection-associated chronic conditions
that can affect multiple body systems. Those conditions
include stunting and impaired cognitive function in chil-
dren, irritable bowel syndrome, chronic fatigue, arthritis,
and fibromyalgia, all of which can persist for months or
years. Such conditions can impair daily functioning and
quality of life; however, research has yet to fully eluci-
date underlying mechanisms, describe the prevalence,
identify persons at increased risk, and develop effective
treatment strategies. We synthesized what is known
about giardiasis-associated chronic conditions and ill-
nesses to improve recognition of those complications
and ensure appropriate management that can improve
the well-being of persons affected.

Infection with the parasite Giardia duodenalis, known
as giardjiasis, is reported throughout the world, in-
cluding in the United States (https://www.cdc.gov/
giardia). G. duodenalis infection is endemic in many
regions, and prevalence estimates range from 3%-
10% in high-income countries to 20%-35% in low-
income countries (1,2). In the United States, G. duode-
nalis is the most common intestinal parasitic infection
among humans (3). The pathogen is transmissible
through multiple pathways, including contaminated
water or through the fecal-oral route. Infections are
associated with poor sanitation, human-to-human or
animal-to-human spread, and exposure to untreat-
ed or inadequately treated fresh water by drinking
or swimming (2). Acute giardiasis symptoms vary
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across world regions and include severe, prolonged
diarrhea, mild or intermittent gastrointestinal illness,
and extraintestinal manifestations, whereas some in-
fections can be asymptomatic (2). Asymptomatic in-
fections in children of endemic areas can be a major
contributor to complications later in life (4,5). Most
G. duodenalis infections are self-limiting, but some
symptomatic and asymptomatic persons experience
infection-associated chronic conditions and illnesses
(IACCIs). IACCIs can affect multiple body systems
and persist for months or years, resulting in a disease
burden that greatly reduces daily functioning and
quality of life (2,6,7).

Some IACCIs, such as functional gastrointesti-
nal disorders (FGIDs) and myalgic encephalomyelitis
or chronic fatigue syndrome, may be reported after
infections including, but not limited to, COVID-19,
Lyme disease, campylobacteriosis, and giardiasis (7)
(https:/ /www.cdc.gov/ chronic-symptoms-following-
infections). Data collection for IACCIs remains challeng-
ing, given the multiple pathophysiologic mechanisms,
varied symptomatology, and wide-ranging period of
syndrome onset and duration. Therefore, prevalence
and risk factors for the conditions are not fully under-
stood (7). Giardiasis increases intestinal epithelial per-
meability, resulting in malabsorption and mucus deple-
tion, and may induce intestinal dysbiosis. This intestinal
barrier disruption is believed to be associated with some
IACCIs (2,8). Early diagnosis could mitigate the most
severe disability symptoms and optimize outcomes
among patients (7,9).

We have synthesized what is known about the
clinical manifestations of IACCIs after giardiasis.
We focused on IACCIs most often reported in the lit-
erature, including FGIDs, musculoskeletal and neu-
romuscular syndromes, and pediatric implications
such as stunting and cognitive impairment (Figure).
We then identified knowledge gaps in the epidemi-
ology of IACClIs after giardiasis in the United States,
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Figure. Clinical manifestations of infection-associated chronic conditions and illnesses most often reported after giardiasis. A)
Postinfectious irritable bowel syndrome, postinfectious functional dyspepsia, gastresophageal reflux, bloating, and nausea. B) Cognitive
impairment, failure to thrive, and stunting. C) Myocarditis. D) Treatment-refractory giardiasis. E) Arthridites. F) Fibromyalgia, and myalgic

encephalomyelitits/chronic fatigue syndrome.

including the defining of high-risk populations. We
explored potential approaches to expand our un-
derstanding of these IACCIs through routine analy-
ses of national hospitalization databases, insurance
claims databases, and active surveillance programs.
Our discussion aims to support public health ef-
forts around IACClIs after giardiasis and contribute
to an increased understanding of these conditions
more broadly. Increasing healthcare provider (HCP)
awareness around IACCIs is essential in providing
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timely and targeted treatment and improving pa-
tient outcomes.

Approach to Summarizing the Literature

We reviewed Ovid and Scopus databases in May 2024
to identify studies in English without date restric-
tions. We used Medical Subject Headings terms alone
or in combination to capture complications of giar-
diasis infections in humans, including persistent and
chronic infections, chronic symptoms, postinfectious
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syndromes, and long-term sequelae. We included
articles if the research or report involved human
subjects, were published in peer-reviewed journals,
had a full text or abstract in English, and included
evidence of postgiardiasis chronic sequelae. We ex-
cluded articles if they were written without original
peer-reviewed data, written in languages other than
English, or involved animal models. We identified
duplicates by using the Endnote (https://web.end-
note.com) automated “find duplicates” function, set
preferences to match on title, author, and year, and
removed duplicates from the Endnote library. Of the
3,135 initial records, we removed 1,542 (49%) dupli-
cate results, 842 (27%) publications that excluded
postgiardiasis chronic sequelae, 375 (12%) studies not
written in English, and 194 (6%) animal model stud-
ies, leaving 182 publications. Although the quality of
data among the articles varied, we attempted to in-
clude publications about all proposed IACCIs to de-
scribe the breadth of IACCIs that may be associated
with giardiasis. We also summarized studies and re-
views identified in the search but not included in this
article (Appendix, https://wwwnc.cdc.gov/EID/
article/31/14/24-1793-Appl.pdf).

Postinfectious FGIDs

Chronic gastrointestinal symptoms associated with
giardiasis are most often described in the literature.
Postinfectious FGIDs (PI-FGIDs) involve recurring
or chronic gastrointestinal symptoms without other
known disease processes. They are frequently clas-
sified by using Rome criteria for FGIDs, which do
not necessarily occur after infections (10,11). The
Rome IV criteria consists of 33 adult and 20 pediatric
FGIDs, defined on the basis of the type, duration, and
frequency of gastrointestinal symptoms (https://
theromefoundation.org/rome-iv/rome-iv-criteria).
Two frequently diagnosed giardiasis-associated PI-
FGIDs are postinfectious irritable bowel syndrome,
often clinically indistinguishable from irritable bowel
syndrome (IBS) not associated with infection, and
postinfectious functional dyspepsia (10).

Postinfectious IBS

Postinfectious IBS (PI-IBS) symptoms commonly in-
clude diarrhea or diarrhea alternating with constipa-
tion, bloating, and recurring abdominal discomfort
for >6 months (8,11,12). Reports highlight bloating,
diarrhea, nausea, and abdominal pain as the most
severe symptoms (11,13). In a study of 82 persons
with giardiasis-associated PI-FGIDs (81% of whom
had PI-IBS), symptom exacerbation was related to
specific foods (58% of cases) and physical or mental
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stress (45% of cases) (11). The foods associated with
the most complications included dairy products, veg-
etables, fruit, alcohol, and foods from fermentable oli-
gosaccharides, disaccharides, and monosaccharides
and polyols subgroup polyols (i.e., sugar alcohols)
(14). Other PI-IBS symptoms included gastric hyper-
sensitivity, decreased drinking capacity, and reduced
gastric emptying (15). Regardless of symptoms, many
persons with giardiasis-associated PI-IBS reported a
negative effect on their quality of life associated with
the IBS and fatigue symptoms (6).

Robust evidence supporting the relationship be-
tween giardiasis and PI-IBS comes from studies re-
garding 2 separate drinking water contamination
events in northern Europe. The research demonstrat-
ed an increased risk for IBS symptoms after giardiasis
or cryptosporidiosis, on the basis of Rome criteria, at
3 (adjusted risk ratio [aRR] 3.4; 95% CI 2.9-3.8) (16),
6 (aRR 3.4; 95% C: 2.9-3.9) (17), and 10-year intervals
postinfection (adjusted odds ratio 4.7; 95% CI 3.6-6.2)
(18). Follow-up studies noted a small but significant
decrease in the prevalence of PI-IBS from 3 to 6 years
but no change from 6 to 10 years, indicating that
symptoms may improve for some patients but can
have long-lasting effects for others (17,18). Another
drinking water contamination event further demon-
strated this association; persons who were affected
by giardiasis, campylobacteriosis, or norovirus had a
nearly 3-fold (odds ratio [OR] 2.6; 95% CI 1.4-1.7) in-
crease in the odds of IBS onset 1 year later compared
with persons who were not infected (19).

PI-IBS is the most common PI-FGID, occurring in
an estimated 10%-20% of persons after gastrointes-
tinal infection (8,10-12,20-23). A previously healthy
person recovering from an acute gastrointestinal in-
fection, regardless of pathogen type (e.g., viral, bacte-
rial, or parasitic infection), has a 3- to 4-fold increase
in risk for IBS symptom onset compared with unex-
posed persons (8,24). One study analyzed data from a
commercial insurance database and reported that the
1-year incidence of IBS was higher in persons with
previous giardiasis (37.7/1,000 person-years) com-
pared with persons without a documented G. duode-
nalis infection diagnosis (4.4/1,000 person-years) (23).
After adjusting for anxiety, depression, and health-
care use, the adjusted hazard ratio was 3.9 (95% CI
2.9-5.4) (23). Similar outcomes were observed in a
pooled analysis of several cohort studies, where doc-
umented giardiasis infection increased the odds for
developing IBS >5-fold (OR 5.5; 95% CI 4.2-7.1) com-
pared with uninfected persons (25).

Factors associated with a higher risk for PI-IBS
onset include younger age (8), female sex (8,12,25,26),
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antibiotic exposure (25), severity of initial infection
(8), prior mental health diagnosis (8,12,18,19,25), so-
matization (19), and giardiasis infections that require
>1 treatment course (i.e., treatment-refractory giardi-
asis) (26). Moreover, data suggest protozoal infections
such as giardiasis and blastocystosis carry a higher
risk for PI-IBS onset (16,27) compared with bacterial
and viral gastrointestinal infections (8,21,25).

Postinfectious Functional Dyspepsia
Postinfectious functional dyspepsia (PI-FD) is char-
acterized as an onset of new dyspeptic symptoms
after an acute gastrointestinal infection (10). Symp-
toms can include constipation, epigastric pain, severe
bloating, gastric hypersensitivity, decreased drinking
capacity, and reduced gastric emptying (11,15). Inde-
pendent factors associated with a higher risk for PI-
FD include younger age, somatization (19), and prior
mental health diagnosis (27). Considerable overlap
seems to exist between PI-IBS and PI-FD. Some stud-
ies note that, among participants meeting the Rome
criteria for PI-IBS, a subset (15%-44%) also met crite-
ria for PI-FD (11,13). Likewise, ~85% of participants
with PI-FD also met Rome criteria for PI-IBS in an-
other study (13).

An estimated 10% of persons with gastrointesti-
nal infections might have onset of PI-FD (23). A sys-
tematic review described increased odds of PI-FD on-
set 6 months after a gastrointestinal infection (OR 2.5;
95% CI 1.8-3.7) compared with a control population
(23). Further, some large cohort studies indicated that
~25% of persons with giardiasis had onset of PI-FD
(11,13). Another cohort study examining active-duty
military personnel with prior giardiasis documented
an increased risk for PI-FD (risk ratio 3.2; 95% CI 1.2-
8.9) compared with controls (27).

Other Gastrointestinal Symptoms

Giardiasis is also a risk factor for developing chronic
gastrointestinal symptoms that do not meet PI-IBS
or PI-FD criteria. One cohort study described prior
giardiasis associated with an increased risk (risk ratio
4.0; 95% CI 2.9-5.6) of gastroesophageal reflux (27).
Another study reported an increase in the prevalence
of bloating (aRR 1.8) and nausea (aRR 3.0) compared
with persons without prior giardiasis (13).

Postinfectious Musculoskeletal and
Neuromuscular Syndromes

An estimated 30% of persons with prior giardiasis
experience long-term extraintestinal symptoms (28).
Many of those symptoms are expressed as joint or
fatigue syndromes, but some persons report a wide

S48

Emerging Infectious Diseases *« www.cdc.gov/eid ©

variety of symptoms that often overlap with diag-
nostic criteria for other extraintestinal syndromes.
Frequent manifestations include a decrease in daily
functional status, exertion intolerance, unrelieved fa-
tigue despite rest or sleep, neurocognitive and sen-
sory impairments, and musculoskeletal complaints.
Although some of these symptoms occur in the ab-
sence of gastrointestinal symptoms, many co-occur
with PI-IBS (7,29).

Postinfectious Arthritis

Case reports of postinfectious joint pain and arthritis
were once rare; however, since the 2010s, studies in-
creasingly report arthritides after giardiasis (30-34).
Still, the pathogenesis remains unclear, and no stan-
dardized timeframe is used to diagnose the condi-
tion (30,33). Studies use wide-ranging definitions for
symptom onset, ranging from >4 days to <3 months
after giardiasis and an average duration in joint
symptoms of 3 months; however, symptoms can last
years (33). Postgiardiasis arthritis can manifest in >1
joint, often in the knee, ankle, hip, and wrist (34). Re-
search is sparse on identifying risk factors, although
a higher risk among children has been reported. One
study demonstrated an association between arthritis
and previous G. duodenalis infection among children
0-19 years of age and adults 20-64 years of age (33),
and a systematic review reported that the prevalence
of postgiardiasis arthritis was higher among children
<18 years of age compared with adults (34).

An analysis of healthcare encounters and insur-
ance claims in the United States described the odds
of arthritis or joint pain within 6 months of giardiasis
as 51% higher compared with controls (adjusted odds
ratio 1.5; 95% CI 1.3-1.8) (33). Despite the high preva-
lence of giardiasis globally, postgiardiasis arthritis is
not diagnosed as frequently as arthritis after other gas-
trointestinal infections such as Campylobacter jejuni (30).

Myalgic Encephalomyelitis or

Chronic Fatigue Syndrome

Myalgic encephalomyelitis or chronic fatigue syn-
drome (ME/CFS) is characterized by waxing and
waning physical, cognitive, or emotional exertion
intolerance that is not relieved by sleep or rest (7).
Its pathogenesis remains unclear, and the time to
onset varies, but the trajectory is similar. A prodro-
mal phase progresses to a nadir, with some level of
improvement (35), followed by a chronic phase in
which preillness health and abilities are not regained
(9). Impairments often are associated with extended
leave from work and school (9,26,36). Regardless of
symptoms, persons with giardiasis-associated ME/
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CFS report a negative impact on their quality of life
associated with disabilities and disruptions of activi-
ties of daily living (6).

Giardiasis-associated ME/CFS was first re-
ported after a 1986 California water contamination
event (37). It was again documented after a 2004 wa-
ter contamination event in Norway (31), when 5%
of persons developed ME/CFS-like symptoms after
giardiasis resolution (36). Two years after the event
in Norway, questionnaire respondents reported more
fatigue symptoms than gastrointestinal symptoms
(31). A follow-up study 3 years postexposure vali-
dated the symptoms and identified persons with his-
tory of giardiasis as having an increased risk for ME/
CFS compared with controls (aRR 4.0; 95% CI 3.5-4.5)
(16). At 6 years, the fatigue risk decreased slightly but
remained higher compared with unexposed persons
(aRR 2.9;95% C12.3-3.4) (17).

The severity of the giardiasis and having >1
treatment course are associated with ME/CFS (26).
Chronic fatigue syndrome may also be associated
with overactive bladder in both giardiasis-exposed
and unexposed persons (OR 2.73, 95% CI 1.85-4.02 in
exposed persons; OR 2.79, 95% CI 1.69-4.62 in unex-
posed persons) (38). Throughout follow-up studies,
ME/CFS symptoms are associated with IBS symp-
toms across all age and sex groups (16,17,39).

Fibromyalgia

Evidence of postinfectious fibromyalgia after giardia-
sis is emerging. Symptoms of fibromyalgia include
chronic generalized pain accompanied with chronic
fatigue, disrupted sleep patterns, headache, cognitive
dysfunction, and gastrointestinal symptoms (40).

A study after a drinking water contamination
event in Finland associated with several types of
gastrointestinal infections (including giardiasis) de-
scribed postinfectious complex regional pain syn-
drome and fibromyalgia in 4% of study participants
(32). However, the report did not describe asso-
ciations specifically among persons with giardiasis
(32). A study from a separate outbreak in Norway
detailed a higher prevalence of fibromyalgia (9%)
10 years postgiardiasis compared with persons who
had no prior giardiasis (3%) (29). The report also de-
scribed the odds of fibromyalgia were nearly 3-fold
among case-patients compared with controls (OR
2.9; 95% C11.7-4.9) (29).

At the time of this publication, studies have not
demonstrated sex or age as risk factors for postinfec-
tious fibromyalgia. However, some analyses reveal
that diagnosis often is concomitant with IBS or ME/
CFS status after giardiasis (29).
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Pediatric Implications

Despite the reduction of intestinal infectious diseases
such as giardiasis as leading causes of death in chil-
dren <5 years of age, they remain a leading cause
of disease burden and disability-adjusted life-years
globally (41). Diarrheal illness in early childhood has
been linked not only to impairments in hand-eye
coordination, physical fitness, information process-
ing, and cognitive function (42,43) but also to growth
disorders. A study from Ethiopia of 224 children 2-5
years of age demonstrated increased odds of stunting
among children infected with >1 intestinal parasites
compared with those without (44). Furthermore, re-
search shows that giardiasis, even when asymptom-
atic, is a major contributor to stunting in children
(4,5). Given that a recent study of >11,000 children in
low-resource settings identified G. duodenalis para-
sites in stool samples of 35% of asymptomatic chil-
dren, millions of children worldwide may be at risk
for giardiasis-associated stunting (2).

Although G. duodenalis infections can cause nu-
trient malabsorption and malnutrition in any human
host if not adequately treated, such infections can con-
tribute to IACCls in children who are still growing
and developing (30). Persistent giardiasis within the
first 6 months of life is associated with deficits in both
weight and length at 24 months of age in a large study
of children from several countries (5). Fecal presence
of G. duodenalis parasites in 3-6-month-old infants (p
=0.012) and 9-month-old infants (p = 0.006) was asso-
ciated with a mean difference of 0.3 SD in height-for-
age Z-score at 2 years of age in a study conducted in
Pakistan (45). Any giardiasis before 2 years of age was
a predictor of lower social and intelligence quotients
and poorer growth at 3 years of age compared with
children without giardiasis in a study from southern
India (42). Moreover, giardiasis during a child’s first 2
years is associated with cognitive impairment up to 7
years later, independent of physical growth (43). Fur-
thermore, a longitudinal study in Peru following ~140
children from birth to age 9 years describes lower in-
telligence quotient scores in children with >1 episode
of giardiasis annually, compared with children with
1 or no infection (43). Of note, most studies examin-
ing the association between giardiasis and long-term
pediatric implications including stunting, failure
to thrive, and cognitive impairment are conducted
in low-income or lower middle-income countries,
highlighting an important potential health disparity.
Higher G. duodenalis infection endemicity in lower-
resource settings may be contributing to the higher
prevalence of stunting and other developmental con-
ditions in these areas.
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Other Complications of Giardiasis

We also surveyed research on additional complications
of giardiasis. Those include rarely described complica-
tions (e.g., myocarditis and pancreatic neoplasms) and
treatment-refractory giardiasis (Appendix).

Future Directions

The body of literature on giardiasis-associated
postinfection sequelae is growing. However, this in-
formation largely has been gathered within the con-
text of focal epidemiologic studies or as a follow-up
to outbreak investigations, having limited sample
sizes, varying clinical criteria, and varying meth-
odologic approaches. Several open areas of research
exist to guide giardiasis-associated postinfection se-
quelae strategies and actions at a national level for
the United States.

Of note, a gap exists in research to elucidate the
pathophysiology and establish specific diagnostic cri-
teria for IACClIs after giardiasis. Variation in the defi-
nitions used to characterize IACCIs complicate the
ability to draw definitive conclusions across studies
or generate accurate prevalence estimates. Further-
more, given the differences between adult and pedi-
atric clinical manifestations, characterizing the mech-
anisms of illness at different stages of life may be
useful. From the studies we described, we observed
a high number of reports of IACClIs after giardiasis
based in resource-limited countries. We have an op-
portunity to understand the biology of how underly-
ing health status, including nutritional, chronic stress,
and immunologic profiles, may predispose popula-
tions to IACCIs after giardiasis.

In the United States, national-level epidemiologic
data on IACClIs after giardiasis are lacking. Routine
longitudinal analyses of national hospitalization and
insurance claims databases, such as studies presented
by Nakao et al. (22) and Painter et al. (33), may help to
identify temporal or regional patterns of IACClIs after
giardiasis, including the characterization of high-risk
populations by age, sex, race/ethnicity, and insur-
ance type (22,33). Separately, surveillance activities
such as the Foodborne Diseases Active Surveillance
Network offer opportunities for state health depart-
ments to identify and recruit persons with giardiasis
into a prospective cohort study to detect postinfection
sequelae and understand risk factors in nonoutbreak
settings. As of 2024, however, giardiasis is not among
the 8 enteric diseases included in the system. The
lack of exposure and symptomatologic data within
national surveillance systems contributes to gaps in
epidemiologic knowledge for giardiasis. Increasing
the robustness of this data collection would enhance
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our understanding of disease risk factors and clinical
manifestations, in turn supporting national preven-
tion and mitigation strategies, identifying populations
for targeted outreach, and identifying opportunities
for HCP education (46).

Finally, research describing HCP awareness and
practice regarding IACClIs after giardiasis is lacking,
and studies suggest that limited knowledge of giar-
diasis may be a contributor to illness burden in the
United States. Two studies reported gaps in HCP
knowledge of giardiasis as a source of childhood
diarrhea in the United States (47,48). Another study
found that less than half of surveyed HCPs consid-
ered postinfectious IBS as a diagnosis in patients
with recent gastrointestinal infections (49). With re-
spect to case management, 1 study reported 20% of
persons with giardiasis had not received appropriate
treatment (28), whereas another found that adults of-
ten had >3 visits to an HCP before giardiasis diag-
nosis, were less likely to have a Giardia-specific test,
and were more likely to receive only antibiotics as
treatment (50). Those knowledge gaps among HCPs
suggest IACCIs after giardiasis probably are under-
diagnosed. Resource development to enhance HCP
knowledge and aid diagnosis and treatment strate-
gies may help improve case management of affected
persons, thereby minimizing the burden of IACCls
and enhancing patient outcomes.

Conclusions

G. duodenalis IACClIs negatively affect the health and
quality of life of those in endemic and nonendemic
countries (2,6,7). Some priority areas for future prog-
ress include creating a consensus around clinical cri-
teria and definitions for IACCls after giardiasis and
increasing data collection through surveillance sys-
tems for robust epidemiologic studies. In addition,
research is needed to fully understand the underly-
ing mechanisms, national prevalence, populations at
increased risk, and specific knowledge gaps for HCPs
that may result in delayed diagnosis or misdiagno-
sis of IACCls after giardiasis. Ultimately, increased
epidemiologic knowledge and educational resources
for IACCIs after giardiasis among HCPs may guide
public health efforts and contribute to an increased
understanding of IACCls more broadly.

About the Author

Dr. Miko is a nurse and an epidemiologist in the Division
of Foodborne, Waterborne, and Environmental Diseases,
National Center for Emerging and Zoonotic Infectious
Diseases, Centers for Disease Control and Prevention.
Her research interests include improving public health

Vol. 31, No. 14, Supplement to December 2025



nationally and internationally through the prevention and

control of disease, disability, and death caused by water-

borne and environmental incidents and building capacity

for better health outcomes.

References

1.

10.

11.

12.

13.

Marcenac P, Traoré A, Kim S, Prentice-Mott G, Berendes DM,
Powell H, et al. Giardia detection and codetection with other
enteric pathogens in young children in the vaccine impact on
diarrhea in Africa (VIDA) case-control study: 2015-2018.
Clin Infect Dis. 2023;76(Suppl1):5106-13. https:/ /doi.org/
10.1093/ cid / ciac940

Allain T, Buret AG. Pathogenesis and post-infectious
complications in giardiasis. Adv Parasitol. 2020;107:173-99.
https:/ /doi.org/10.1016/bs.apar.2019.12.001

Collier SA, Deng L, Adam EA, Benedict KM, Beshearse EM,
Blackstock A]J, et al. Estimate of burden and direct healthcare
cost of infectious waterborne disease in the United States.
Emerg Infect Dis. 2021;27:140-9. https:/ /doi.org/10.3201/
€id2701.190676

MAL-ED Network Investigators. Relationship between
growth and illness, enteropathogens and dietary intakes

in the first 2 years of life: findings from the MAL-ED

birth cohort study. BMJ Glob Health. 2017;2:e000370.

https:/ /doi.org/10.1136/bmjgh-2017-000370

Rogawski ET, Bartelt LA, Platts-Mills JA, Seidman ]JC,

Samie A, Havt A, et al.; MAL-ED Network Investigators.
Determinants and impact of Giardia infection in the first 2
years of life in the MAL-ED birth cohort. ] Pediatric Infect
Dis Soc. 2017;6:153-60. https:/ / dx.doi.org/10.1093 /jpids/
piw082

Litleskare S, Rortveit G, Eide GE, Emberland KE,

Hanevik K, Langeland N, et al. Quality of life and its
association with irritable bowel syndrome and fatigue

ten years after giardiasis. Neurogastroenterol Motil.
2019;31:e13559. https:/ /doi.org/10.1111/nmo.13559
Choutka J, Jansari V, Hornig M, Iwasaki A. Unexplained
post-acute infection syndromes. Nat Med. 2022;28:911-23.
https:/ /doi.org/10.1038 /s41591-022-01810-6

Berumen A, Edwinson AL, Grover M. Post-infection irritable
bowel syndrome. Gastroenterol Clin North Am. 2021;50:445-
61. https:/ /doi.org/10.1016/j.gtc.2021.02.007

Stormorken E, Jason LA, Kirkevold M. From good health to
illness with post-infectious fatigue syndrome: a qualitative
study of adults” experiences of the illness trajectory. BMC Fam
Pract. 2017;18:49. https:/ / doi.org/10.1186/s12875-017-0614-4
Mearin F. Postinfectious functional gastrointestinal
disorders. ] Clin Gastroenterol. 2011;45(Suppl):S102-5.
https:/ /doi.org/10.1097 /mcg.0b013e31821fbf58

Hanevik K, Dizdar V, Langeland N, Hausken T.
Development of functional gastrointestinal disorders after
Giardia lamblia infection. BMC Gastroenterol. 2009;9:27.
https:/ /doi.org/10.1186/1471-230x-9-27

Spiller R, Lam C. An update on post-infectious irritable
bowel syndrome: role of genetics, immune activation,
serotonin and altered microbiome. ] Neurogastroenterol
Motil. 2012;18:258-68. https:/ /doi.org/10.5056/
jnm.2012.18.3.258

Wensaas KA, Hanevik K, Hausken T, Eide GE, Langeland N,
Morch K, et al. Postinfectious and sporadic functional
gastrointestinal disorders have different prevalences and
rates of overlap: results from a controlled cohort study

3 years after acute giardiasis. Neurogastroenterol Motil.
2016;28:1561-9. https:/ /doi.org/10.1111/nmo.12856

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 31, No. 14, Supplement to December 2025

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Syndromes and Sequelae after Giardia Infections

Litleskare S, Wensaas KA, Eide GE, Hanevik K, Kahrs GE,
Langeland N, et al. Perceived food intolerance and irritable
bowel syndrome in a population 3 years after a giardiasis-
outbreak: a historical cohort study. BMC Gastroenterol.
2015;15:164. https:/ /doi.org/10.1186/s12876-015-0393-0
Dizdar V, Gilja OH, Hausken T. Increased visceral sensitivity
in Giardia-induced postinfectious irritable bowel syndrome
and functional dyspepsia. Effect of the SHT3-antagonist
ondansetron. Neurogastroenterol Motil. 2007;19:977-82.
https:/ /doi.org/10.1111/j.1365-2982.2007.00988.x

Wensaas KA, Langeland N, Hanevik K, Merch K, Eide GE,
Rortveit G. Irritable bowel syndrome and chronic fatigue

3 years after acute giardiasis: historic cohort study. Gut.
2012;61:214-9. https:/ / doi.org/10.1136/ gutjnl-2011-300220
Hanevik K, Wensaas K-A, Rortveit G, Eide GE, Morch K,
Langeland N. Irritable bowel syndrome and chronic
fatigue 6 years after Giardia infection: a controlled
prospective cohort study. Clin Infect Dis. 2014;59:1394-400.
https:/ /doi.org/10.1093/cid / ciu629

Litleskare S, Rortveit G, Eide GE, Hanevik K, Langeland N,
Wensaas K-A. Prevalence of irritable bowel syndrome

and chronic fatigue 10 years after Giardia infection.

Clin Gastroenterol Hepatol. 2018;16:1064-1072.e4.

https:/ /doi.org/10.1016/j.cgh.2018.01.022

Wouters MM, Van Wanrooij S, Nguyen A, Dooley ],
Aguilera-Lizarraga ], Van Brabant W, et al. Psychological
comorbidity increases the risk for postinfectious IBS partly
by enhanced susceptibility to develop infectious
gastroenteritis. Gut. 2016;65:1279-88. https:/ /dx.doi.org/
10.1136/ gutjnl-2015-309460

Svendsen AT, Bytzer P, Engsbro AL. Systematic review with
meta-analyses: does the pathogen matter in post-infectious
irritable bowel syndrome? Scand ] Gastroenterol. 2019;54:546-
62. https:/ /doi.org/10.1080/00365521.2019.1607897
Espafia-Cueto S, Oliveira-Souto I, Salvador F, Goterris L,
Trevifio B, Sanchez-Montalva A, et al. Post-infectious
irritable bowel syndrome following a diagnosis of traveller’s
diarrhoea: a comprehensive characterization of clinical

and laboratory parameters. ] Travel Med. 2023;30:31.
https:/ /doi.org/10.1093/jtm/taad030

Nakao JH, Collier SA, Gargano JW. Giardiasis and
subsequent irritable bowel syndrome: a longitudinal cohort
study using health insurance data. ] Infect Dis. 2017,215:798-
805. https:/ /doi.org/10.1093/infdis/jiw621

Futagami S, Itoh T, Sakamoto C. Systematic review with
meta-analysis: post-infectious functional dyspepsia.
Aliment Pharmacol Ther. 2015;41:177-88. https:/ / doi.org/
10.1111/apt.13006

Abedi SH, Fazlzadeh A, Mollalo A, Sartip B, Mahjour S,
Bahadory S, et al. The neglected role of Blastocystis sp.

and Giardia lamblia in development of irritable bowel syn-
drome: a systematic review and meta-analysis.

Microb Pathog. 2022;162:105215. https:/ /doi.org/10.1016/
jmicpath.2021.105215

Klem F, Wadhwa A, Prokop L], Sundt WJ, Farrugia G,
Camilleri M, et al. Prevalence, risk factors, and outcomes of
irritable bowel syndrome after infectious enteritis: a systematic
review and meta-analysis. Gastroenterology. 2017;152:1042-
1054.e1. https:/ / doi.org/10.1053/j.gastro.2016.12.039

Mogrch K, Hanevik K, Rortveit G, Wensaas K-A, Eide GE,
Hausken T, et al. Severity of Giardia infection associated
with post-infectious fatigue and abdominal symptoms two
years after. BMC Infect Dis. 2009;9:206. https:/ /doi.org/
10.1186/1471-2334-9-206

Dormond M, Gutierrez RL, Porter CK. Giardia lamblia
infection increases risk of chronic gastrointestinal disorders.

S51



Infection-Associated Chronic Conditions and Ilinesses

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

S52

Trop Dis Travel Med Vaccines. 2016;2:17. https:/ /doi.org/
10.1186/s40794-016-0030-0

Cantey PT, Roy S, Lee B, Cronquist A, Smith K, Liang J,

et al. Study of nonoutbreak giardiasis: novel findings and
implications for research. Am ] Med. 2011;124:1175.e1-8.
https://doi.org/10.1016/j.amjmed.2011.06.012

Hunskar GS, Rortveit G, Litleskare S, Eide GE, Hanevik K,
Langeland N, et al. Prevalence of fibromyalgia 10

years after infection with Giardia lamblia: a controlled
prospective cohort study. Scand ] Pain. 2021;22:348-55.
https:/ /doi.org/10.1515/ sjpain-2021-0122

Halliez MC, Buret AG. Extra-intestinal and long term
consequences of Giardia duodenalis infections. World |
Gastroenterol. 2013;19:8974-85. https:/ /doi.org/10.3748/
wijg.v19.i47.8974

Hanevik K. Long-term consequences of Cryptosporidium and
Giardia gastroenteritis. Curr Trop Med Rep. 2016;3:89-93.
https:/ /doi.org/10.1007 /s40475-016-0078-y

Uotila T, Antonen J, Laine ], Kujansuu E, Haapala A-M,

Lumio J, et al.; Pirkanmaa Waterborne Outbreak Study Group.
Reactive arthritis in a population exposed to an extensive
waterborne gastroenteritis outbreak after sewage contamination
n Pirkanmaa, Finland. Scand ] Rheumatol. 2011;40:358-62.
https:/ /doi.org/10.3109/03009742.2011.562533

Painter JE, Collier SA, Gargano JW. Association between
Giardia and arthritis or joint pain in a large health insurance
cohort: could it be reactive arthritis? Epidemiol Infect.
2017;145:471-7. https:/ /doi.org/10.1017/s0950268816002120
Mahdavi ], Motavallihaghi S, Ghasemikhah R. Evaluation
of clinical and paraclinical findings in patients with reactive
arthritis caused by giardiasis: a systematic review. Semin
Arthritis Rheum. 2022;57:152094. https:/ /doi.org/10.1016/
j.semarthrit.2022.152094

Morch K, Hanevik K, Rivenes AC, Badtker JE, Neess H,
Stubhaug B, et al. Chronic fatigue syndrome 5 years after
giardiasis: differential diagnoses, characteristics and
natural course. BMC Gastroenterol. 2013;13:28.
https://doi.org/10.1186/1471-230X-13-28

Naess H, Nyland M, Hausken T, Follestad I, Nyland HI.
Chronic fatigue syndrome after Giardia enteritis: clinical
characteristics, disability and long-term sickness absence.
BMC Gastroenterol. 2012;12:13. https:/ /doi.org/10.1186/
1471-230X-12-13

Levine PH, Jacobson S, Pocinki AG, Cheney P, Peterson D,
Connelly RR, et al. Clinical, epidemiologic, and virologic
studies in four clusters of the chronic fatigue syndrome.
Arch Intern Med. 1992;152:1611-6. https:/ /doi.org/10.1001/
archinte.1992.00400200049009

Persson R, Wensaas KA, Hanevik K, Eide GE, Langeland N,
Rortveit G. The relationship between irritable bowel
syndrome, functional dyspepsia, chronic fatigue and
overactive bladder syndrome: a controlled study 6 years
after acute gastrointestinal infection. BMC Gastroenterol.
2015;15:66. https:/ / doi.org/10.1186 /s12876-015-0296-0
Morch K, Hanevik K, Rortveit G, Wensaas KA, Langeland N.
High rate of fatigue and abdominal symptoms 2 years

after an outbreak of giardiasis. Trans R Soc Trop Med Hyg.
2009;103:530-2. https:/ /doi.org/10.1016/j.trstmh.2009.01.010
Slim M, Calandre EP, Rico-Villademoros F. An insight into
the gastrointestinal component of fibromyalgia: clinical

42.

43.

44.

45.

46.

47.

48.

49.

50.

manifestations and potential underlying mechanisms.
Rheumatol Int. 2015;35:433-44. https:/ /doi.org/10.1007/
s00296-014-3109-9

GBD 2021 Diseases and Injuries Collaborators. Global
incidence, prevalence, years lived with disability,
disability-adjusted life-years, and healthy life expectancy for
371 diseases and injuries in 204 countries and territories
and 811 subnational locations, 1990-2021: a systematic
analysis for the Global Burden of Disease Study 2021.
Lancet. 2024;403:2133-61. https:/ /doi.org/10.1016/
S0140-6736(24)00757-8

Ajjampur SS, Koshy B, Venkataramani M, Sarkar R,

Joseph AA, Jacob KS, et al. Effect of cryptosporidial and
giardial diarrhoea on social maturity, intelligence and
physical growth in children in a semi-urban slum in south
India. Ann Trop Paediatr. 2011;31:205-12. https:/ /doi.org/
10.1179/1465328111Y.0000000003

Berkman DS, Lescano AG, Gilman RH, Lopez SL, Black MM.
Effects of stunting, diarrhoeal disease, and parasitic infection
during infancy on cognition in late childhood: a follow-up
study. Lancet. 2002;359:564-71. https:/ /doi.org/10.1016/
S0140-6736(02)07744-9

Gizaw Z, Yalew AW, Bitew BD, Lee ], Bisesi M. Stunting
among children aged 24-59 months and associations with
sanitation, enteric infections, and environmental enteric
dysfunction in rural northwest Ethiopia. Sci Rep.
2022;12:19293. https:/ / doi.org/10.1038 /s41598-022-23981-5
Kabir F, Igbal J, Janil Z, Igbal NT, Mallawaarachchi I,

Aziz F, et al. Impact of enteropathogens on faltering growth
in a resource-limited setting. Front Nutr. 2022;9:1081833.
https://doi.org/10.3389/fnut.2022.1081833

Coffey CM, Collier SA, Gleason ME, Yoder JS, Kirk MD,
Richardson AM, et al. Evolving epidemiology of

reported giardiasis cases in the United States, 1995-2016.
Clin Infect Dis. 2021;72:764-70. https:/ /doi.org/10.1093/
cid/ciaal28

Munoz FM, Attias E, Czinn SJ, Black J; Persistent Diarrhea
Working Group. Paediatrician and caregiver awareness

of cryptosporidiosis and giardiasis in children: US survey
responses. Zoonoses Public Health. 2016;63:410-9.
https://doi.org/10.1111/zph.12246

Barry MA, Weatherhead JE, Hotez PJ, Woc-Colburn L.
Childhood parasitic infections endemic to the United
States. Pediatr Clin North Am. 2013;60:471-85.
https://doi.org/10.1016/j.pcl.2012.12.011

Austhof E, Schaefer K, Faulkner J, Bach L, Riddle M,
Pogreba-Brown K. Knowledge and practices of primary
care physicians or general practitioners treating
post-infectious irritable bowel syndrome. BMC
Gastroenterol. 2020;20:159. https:/ /doi.org/10.1186/
s12876-020-01305-z

Beer KD, Collier SA, Du F, Gargano JW. Giardiasis
diagnosis and treatment practices among commercially
insured persons in the United States. Clin Infect Dis.
2017;64:1244-50. https:/ /doi.org/10.1093/cid / cix138

Address for correspondence: Julia C. Haston, Centers for Disease
Control and Prevention, 1600 Clifton Rd NE, Mailstop H24-11,
Atlanta, GA 30329-4018, USA; email: email: qdx2@cdc.gov

Emerging Infectious Diseases « www.cdc.gov/eid * Vol. 31, No. 14, Supplement to December 2025



