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Introduction 
Giardia, a protozoan pathogen, is a leading cause of acute gastroenteritis worldwide with higher prevalence in developing countries. It is a 

treatable diagnosis that should be considered in any patient presenting with clinical symptoms of abdominal pain, bloating, and diarrhea. It is 
diagnosed with stool microcopy, antigen testing, or immunologic assay. There are few studies on whether Giardia should be considered in the setting 
of elevated fecal calprotectin (FC), a stool biomarker of intestinal inflammation. We present the case of a patient with markedly elevated FC in the 
setting of persistent, severe giardiasis.

Keywords: Giardia lamblia; Giardiasis; Fecal calprotectin

Abbreviations: FC: Fecal Calprotectin

Introduction
Giardiasis is a common treatable cause of acute gastroenteritis 

worldwide, with a prevalence of 2-7% in high income countries 
and a higher prevalence in developing countries [1]. It is caused 
by Giardia lamblia, a flagellated protozoan pathogen that is usually 
transmitted by fecal-oral route. The life cycle of Giardia includes a 
cyst form and a trophozoite form. The cyst form is shed into the 
feces of an infected host and contaminates the environment and 
fomites. Once ingested, the cysts hatch into trophozoites which 
actively multiply and attach to the small intestinal wall, causing 
epithelial inflammation, villous flattening and inhibition of 
disaccharidases [1]. This results in symptoms of chronic diarrhea, 
abdominal pain, and weight loss, although some carriers may also be 
asymptomatic. The gold standard for diagnosing Giardia infection 
is microscopy, however recent studies suggest molecular detection 
or immunologic-based assays help increase sensitivity [1]. Other  

 
biomarkers have also been studied in relation to giardiasis. One 
of these markers is FC, a calcium and zinc binding protein derived 
primarily from neutrophils [2]. Elevated FC is used as an indicator 
of intestinal inflammation as it is released into the intestinal lumen 
during times of leukocyte shedding, cell disturbance, and cell 
death [2]. It is commonly used in the diagnosis and monitoring of 
inflammatory bowel disease, but can also be elevated in the setting 
of polyps and bacterial and viral enteritis [3, 4]. It is still unclear 
whether FC elevation can be associated with parasitic infections 
such as giardiasis. We present a case of markedly elevated FC in 
a pediatric patient with confirmed giardiasis. Informed patient 
consent was obtained for publication of the case details.

Case Presentation
A 6-year-old South Asian female presented to our 

Gastroenterology clinic with nineteen days of non-bloody, frequent 
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diarrhea, nocturnal stooling, daily lower abdominal pain, and a 
two-pound weight loss. The patient’s family also reported two to 
three days of fever and non-bloody, non-bilious emesis at time 
of symptom onset. She developed the symptoms while abroad in 
India and had close contacts with the same symptoms that had self-
resolved. 

On physical exam, the patient was well-nourished and well 
hydrated with unremarkable abdominal and perianal exams. 
Initial laboratory work-up was notable for leukocytosis with WBC 
12.46 K/mall (lab ref 4.27-11.4 K/mcL), mild thrombocytosis with 
platelets of 485 K/mcL (lab ref 199-367 K/mcL), hypokalemia 
with potassium of 2.9 mmol/L (lab ref 3.3-4.7 mmol/L), and mild 
hypoalbuminemia with albumin 3.5 gm/dL (lab ref 3.6-5.3 gm/dL). 
Hemoglobin, hematocrit, erythrocyte sedimentation rate (ESR), 
C-reactive protein (CRP), IgA level, and tissue transglutaminase IgA 
(TTG IgA) levels were all normal. Stool studies were positive for 
giardia and cryptosporidium and FC was elevated at >2,000 mcg/g 
(lab ref for abnormal >120 mcg/g). Giardia cysts were identified 
on microscopic evaluation of the feces. Stool hemoccult, culture, 
norovirus, and fecal elastase were normal.

The patient was prescribed metronidazole for treatment of 
giardia and cryptosporidium, but this was discontinued due to poor 
patient tolerance. She completed a 3-day course of nitazoxanide 
with minimal improvement in her symptoms. At this time, her stool 
was negative for cryptosporidium, but remained positive for giardia 
antigen with continued elevation of her FC >2,000 mcg/g. She 
was then started on a longer, five-day course of nitazoxanide, and 
subsequently experienced improvement in symptoms. Laboratory 
follow-up was completed 3 weeks after treatment completion 
with elevated ESR of 24 mm/hr (lab ref 0-20 mm/hr), continued 
hypoalbuminemia (albumin 3.3 gm/dL). Repeat stool studies 
were obtained over a month after treatment completion and were 
negative for giardia antigen with improved FC of 338.9 mcg/g. At 
her most recent visit, the patient had gained two kg in a month but 
continued to complain of infrequent mild lower abdominal pain.

Discussion
FC is an important biomarker for diagnosis and monitoring of 

inflammatory bowel disease and polyposis, but other diagnoses 
must also be considered in light of its elevation. Previous research 
has demonstrated elevated FC levels in bacterial and viral enteritis 
[4], but there is currently conflicting evidence on its utility in 
parasitic infections such as giardia. A search for giardia and 
calprotectin on PubMed yielded nine studies, seven of which were 
relevant. Four pediatric studies suggested no association between 
giardia and FC elevation [3,5, 6]. FC has also been studied in puppies 
with no significant elevation with parasitic infections, including 
giardia [7].

Conversely, there were also two studies and one case report 
documenting increased FC levels with persistent or severe giardia 

infection [8-10]. Unfortunately, these studies did not include the 
reference range for FC and did not document the FC levels obtained 
specifically in Giardiasis patients. Thus, current research suggests 
that FC may not be significantly elevated in cases of acute, mild 
giardiasis, but may be elevated in persistent or severe giardiasis. 
There is lack of evidence on the degree of elevation of FC, even 
in cases of persistent or severe giardiasis. Interestingly, in our 
patient’s case, her FC was markedly elevated on presentation and 
improved after adequate treatment of persistent giardiasis, which 
could suggest that the elevation of her calprotectin was related to 
the persistent infection. Nonetheless, prolonged patient follow-up 
and more studies are necessary to elaborate this association. In the 
meantime, testing for giardia can be considered in the setting of 
elevated FC in the appropriate clinical context.
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