Balantidium Coli ColitisRevealing a Common Variable
Immunodeficiency: A Case Report

Abstract:

Balantidium Coliis a large protozoan parasite, measuring up to 150 micrometers,
initiallyidentifiedin 1857 and laterrenamedin 1861-1862. It is an animal parasite,
withitsprimaryreservoirbeingpigs (domesticpigs/wildboars), but it can alsobefound in other
animal speciessuch as dogs, cats, hyenas, buffaloes, camels, monkeys; and others. Humans
are an accidental host, as theyrepresent a dead-end in the parasitic life cycle. Infection by
this parasite istypicallyasymptomatic or presentswithmildsymptoms. It
becomespathogeniconly in cases of primary or secondaryimmunodeficiency,
whereittypicallymanifests as colitis;however, urinary tract involvementisalso possible. In our
case, Balantidium Coli infection presented multiple challenges. It is not a well-known
parasite in ourregion, particularlysincepigfarmingis not practiced in Morocco. The parasite
wasfound in both the urine and stool of the patient, whoexhibitedclearsigns of infection.
This led to the "late” discovery of Common Variable Immunodeficiency (CVID) in the patient,
a primaryimmunodeficiencytypicallydiagnosedbefore the age of 4 and characterized by a
deficiency in immunoglobulin production, particularlyaffecting the IgA and IgG fractions.

Introduction:

Balantidium Coliis a protozoan parasite measuring about 150 micrometers, withpigs as
itsprimaryreservoir. Humans are accidental hosts, and contamination can occurthrough
direct contact by ingesting the parasite'scyst via dirty hands or indirectly by
consumingcontaminatedfood or water. It is the largestpathogenicprotozoan in humans and
isresponsible for azeonasis [1]. It typically causes colitis, first described and identified by
Malmstenin_ 1857 in two patients presentingwithdysentery. It
wasinitiallynamedParamoecium and waslaterrenamedBalantidium by Leuckartin 1861 and
Stein in 1862:{2].

Common Variable Immunodeficiency (CVID) is a primaryimmunodeficiencycharacterized by a
deficiency in the production of immunoglobulin G and immunoglobulin A, leading to
hypogammaglobulinemia. It isusuallydiagnosedbefore the age of 4, followingrecurrent
infections, particularly of the respiratory tract [3]. We report the case of a patientin
whomBalantidium Colicolitisrevealed a Common Variable Immunodeficiency.

ClinicalCase:

The patient was a 23-year-old woman, bornfrom a first-degreeconsanguineousmarriage.
Shehad a history of recurrentrespiratory and digestive infections (more thanthreeepisodes
per year) thatresponded to probabilisticantibiotictherapy (amoxicillin + clavulanicacid)
sinceearlychildhood. Shealsohadchronicirondeficiencyanemiasince the age of 14,



treatedwithironsupplementation (80 mg/day) withoutimprovement in ferritinlevels.
Additionally, shehad a history of Helicobacter pylorigastritisdiagnosed at age 19,
treatedwithamoxicillin 1 g twicedaily, clarithromycin 500 mg twicedaily, in combination
withomeprazole 20 mg twicedaily for 15 days. Shehad an appendectomy at age 12 and
primaryamenorrhea. The patient receivedthree doses of the Sinopharm COVID-19 vaccine.

The illnessbegan six monthsbeforeherhospitalization, with the onset of diffuse abdominal
pain in the colonicregion, associatedwith mucus-bloody diarrhea, occurring 6 to 8 times per
day, all evolving in a febrilecontextwithweightloss of 18 kg over six months. The condition
progressedwith the appearance of vomiting, lumbar pain, hematuria, and frequent
urination, prompting the patient to seek emergency care at the Ibn Sina University Hospital
Center in Rabat.

On clinicalexamination, the patient wasfound to becachecticwithgrowth retardation,
measuring 1.42 meterstall and weighing 27 kg, with a body mass.index of 13.4.
Shewasdehydrated, with a skin foldpersisting for more thantwo seconds. The patient was
somnolent and confused, with a Glasgow Coma Score of 13/15, hypotensive at 91/62 mmHg,
tachycardic at 100 beats per minute, and tachypneic at 27 breathsper minute, with pale
conjunctiva and a temperature of 38.7°C. Pulmonaryexaminationrevealedrhonchi, and
abdominal examinationrevealed a palpable spleen tip with minimal splenomegaly (15 cm
liverspan) and tenderness in the colonicregionwithoutclearguarding or rigidity, with an
appendectomyscar in the right iliacfossa. On rectal examination, the glovewascoveredwith
mucus streakedwithblood.

The patient wasurgentlyhospitalized for an etiologicalworkup and appropriate management.
The patient'slaboratoryworkuprevealedhypochremicmicrocyticanemiawith a
hemoglobinlevel of 6 g/dL, moderateleukocytosis at 11,000/mms3, predominantlyneutrophils
at 8,500/mms3, withmoderateeosinophilia at 620/mm3, and normal lymphocytes at
1,580/mm?3 withmildthrombocytosis at 480,000/mms3. Coagulation tests were normal. The
inflammatoryworkupshowed an elevated C-reactiveprotein (CRP) at 98 mg/L, withfibrinogen
at 5.6 g/L. Procalcitoninwasnegative at 0.11 ng/L. The electrolyte panel
showedhyponatremia at 124 mmol/L and hypokalemia at 2.8 mmol/L.
Ferritinwasseverelydepleted at 3 pg/L, total proteinwasdecreased at 57 g/L, and
hypoalbuminemiawasnoted at 23 g/L, withfastingblood glucose at 0.58 g/L and triglycerides
at0.28 g/L.

The patient thuspresentedwiththree major problems:

o Severedehydration and malnutrition with probable malabsorption.

o A probable digestive and/or urinary infection, given the fever, digestive, and
urinarysymptoms, potentially due to an intracellularbacterium, virus, or parasite
(given the eosinophilia); a combination of the threeisalso possible.

« Animmunosuppressive condition thatcouldexplain the recurrent infections as well
as the profounddeterioration in the general state, such as an acquired or
primaryimmunodeficiency, a chronicinflammatory or autoimmunedisease, an
underlyingneoplastic condition, or a metabolicdisorder like cysticfibrosis.



Our prioritywas to rehydrate the patient and correct the electrolytedisturbances,
alongsideantibiotictherapywithintravenousmetronidazole 500 mg three times a day. The
patient underwent a QuantiFERON test, which came back negative, and a urine
cytobacteriologicalexaminationrevealedleukocyturia at 130,000/mL and hematuria at
24,000/mLwithout acanthocytes, withcysticprotozoapresent in the culture.
Fecalcalprotectinwasstrongly positive at 180 pg/g of stool, and the stool culture wassterile,
whilethreeparasitologicalstoolexaminationsisolatedciliatedprotozoameasuringbetween 80
and 120 um, suggestingBalantidiumcoli. Giventhisunusualfinding in ourcontext, PCR
confirmation wasperformed on urine and stool, which came back positive.

SinceBalantidiumcoliisrarelypathogenic in humans and isthusconsidered an
opportunisticpathogen, an underlying immunosuppressive condition wasinvestigated. HIV 1
and 2 serologywasperformed and wasnegative, whichwasexpectedsince an opportunistic
infection wouldoccur at stages B or C (AIDS), and the patient did not
presentwithlymphopenia. Cysticfibrosiswasinvestigated due to the earlyonset of
recurrentrespiratory and digestive infections, with sweat chloridetestingcoming back normal
at 32 mmol/L, and the search for the CFTR gene mutation wasnegative.
InflammatoryBowelDisease (IBD) wasconsidered, although the patient had no
erythemanodosum, oral or nasal mucosalulcerations, anal fissures, or arthralgias; ANCA and
ASCA testingwasnegative, the enteroscannershowed no abnormalities, upper
gastrointestinal endoscopyrevealed non-specific antrum-fundus gastritiswithHelicobacter
pylori positive withoutulcerations or signs of ‘malignancy,
whilerectosigmoidoscopywasunremarkable, and total.ileocolonoscopywas normal. The
histopathologicalstudy of biopsies revealedchronicinterstitialileitis in acute vasculo-
exudativeflarewithoutspecificity or malignancysigns, and non-
specificinterstitialcolitiswithoutmalignancysigns. The uroscanwasalsounremarkable.

The possibility of primaryimmunodeficiencywasthenconsidered.
Serumproteinelectrophoresisrevealedhypoalbuminemia at 23 g/L and
profoundhypogammaglobulinemia at 2.4 g/L. Lymphocyte immunophenotypingshowed no
abnormalities, and 24-hour proteinuriawasnegative at 0.11 g/24h. Quantitative
measurements of immunoglobulinsrevealedseverelyreduced IgG at 1.86 g/L and IgA at 0.34
g/L, while IgM levelswere normal. The diagnosis of Common Variable Immunodeficiency
(CVID) wasthereforeestablishedaccording to revised international (PAGID) criteriain 2016.
The patient wasplaced on therapeutichumanimmunoglobulin infusion at 0.8 g/kg during the
first course, followed by 0.4/kg/month. For herBalantidiumcoli infection, shewastreatedwith
doxycycline 400 mg/day on the first day, then 200 mg/day for 21 days, with good clinical and
biologicalimprovement.

Discussion:

Our clinical case presentsseveralatypicalfeaturesthat are worthhighlighting. Balantidiumcoliis
a large protozoan parasite, approximately 150 um in size, commonlyfound in tropical
regions, withhigherprevalence in Asia. The typicalreservoirispigs, but it can alsobefound in
otherspeciessuch as dogs, cats, rats, hyenas, and monkeys [1-4]. Humans are an accidental
host, with transmission occurringeitherdirectlythrough ingestion of the parasite cyst or
indirectlythroughconsumption of contaminatedfood or water [1]. The



individualsmostfrequentlyaffected are pigfarmers and those in close contact withthem, as
demonstrated in a studyconducted in Ghana [5].

This brings us to the first atypical aspect in the Moroccancontext:this parasite is not known
to bepresenthere, and we do not have pigfarmingwhere the parasite iscommonlyfound[6-7].
Uponfurther investigation, wediscoveredthat the patient came from the Sekhirateregion,
residing in a small village without running water, whichisknown for the presence of
wildboarsthatcouldpotentially carry the parasite. A review of the
literaturealsorevealedthatcattle can beaffected, as shown in a study on a species of buffalo
in Thailand [8], as well as ostriches [4] and camels [9]. This suggests the need for an
epidemiological investigation to conduct large-scale screening in variouscattle and
camelfarms, screening of wildboar populations, and exploration of the groundwater for
possible contamination.

It is important to note thatdifferent direct examination techniques can beused to
detectBalantidiumcoli, with the best beingLugol’s iodine staining [10]. However, direct
examination has limitations, whichiswhy PCR has demonstratedgreateraccuracy [1, 11].

The second atypical aspectis the presence of the protozoan in the patient’s urine.
Balantidiumcoliisgenerallyasymptomatic or evenharmless to humans, but it can
becomepathogenic in immunocompromised patients, whereittypically causes digestive
symptoms, primarilycolitis [1-12]. However, in our patient, the parasite was not onlyfound in
the urine but alsoshowedsignificantclinical and bielogical impact. This prompted us to search
for similar cases in the literature, wherewefoundtworeports: the first involving a
pregnantwoman in Ethiopia [13], and the second in an Iranian patient withbladder cancer
[14]. Notably, all three cases involvedwomen, eventhough the carriage of Balantidiumcoli
shows a slight male predominanceaccording to the Ghana study [5]. It
appearsthaturinarylocalizationis more common in females.

The thirdatypical aspectis the latediagnosis of Common Variable Immunodeficiency (CVID),
whichis the mostcommonprimaryimmunodeficiencydisorder. This condition is more familiar
to pediatricianssinceitisgenerallydiagnosedbefore the age of four [3]. This delay in diagnosis
can beattributed to the limitedaccess to healthcare, due in part to the significantshortage of
doctors in Morocco, as well as the lack of awareness about CVID amonggeneralpractitioners,
highlighting the-need for specialized training.

Conclusion:

Balantidiumcoliis an animal protozoan parasite, primarilyhosted by pigs but can alsobefound
in otherspecies. Humans serve as an accidental host. This parasite israrelypathogenic in
humans, requiring an immunosuppressive condition to becomeharmful, which classifies it as
an opportunisticpathogen. Whenpathogenic, Balantidiumcolitypically causes colitis but can
also have urological manifestations. The key takeawayisalways to consider an underlying
immunosuppressive condition, whetherprimary or acquired, as thisparasitosismaybe
indicative of such a state.
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