Patient Oriented Problem Solving (POPS) Case Report

Recurrent diarrhea in a 26-year-old man
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ABSTRACT

This is a case report of a 26-year-old healthy man with chronic diarrhea for 2 years. He was initially believed to have irritable
bowel syndrome by his primary care physician after all stool studies yielded negative results. His symptoms persisted, which
prompted a referral to a gastroenterology specialist. The patient’s esophagogastroduodenoscopy revealed variable villous
blunting and a paucity of CD 138 plasma cells, which helped reveal the final diagnosis. This cases illustrates a unique
presentation of a common primary immunodeficiency that allergy/immunology specialists, along with primary care specialists,

will likely encounter.

(Allergy Asthma Proc 32:482-485, 2011; doi: 10.2500/aap.2011.32.3471)

CASE PRESTENTATION

Chief Complaint
Chronic diarrhea for 2 years.

History of Present Illness

A 26 year-old white male military aviator presented
with a 2-year history of progressively worsening, non-
bloody diarrhea. He denied any nausea, vomiting, ab-
dominal pain, fever, chills, sweats, fatigue, or weight
loss and had not traveled outside the United States in
the previous year. His initial workup by his primary
care physician included stool studies (bacterial culture,
intestinal parasites, and occult blood), a complete met-
abolic panel, and a complete blood count. All initial
studies were normal with the exception of a mildly
decreased serum total protein level. The patient was
subsequently given a diagnosis of irritable bowel syn-
drome. On follow-up, he continued to be symptomatic
and was referred to a gastroenterology specialist for
additional evaluation.

Medical History

The patient had a history of recurrent otitis media in
childhood that required bilateral myringotomy with
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pressure equalization tube placement. He also had a
history of recurrent pharyngitis resulting in tonsillec-
tomy but denied any history of additional upper or
lower respiratory tract infections. He denied any med-
ication use and all age-appropriate vaccinations were
up to date and verified by shot records. His family
history was negative for any primary immunodeficien-
cies, unexplained early deaths, or consanguinity.

Physical Examination

This patient was a well-nourished, normal appearing
adult man in no acute distress with normal vital signs.
Head, eyes, nose, throat, and lymph nodes were unre-
markable. Bilateral tympanosclerosis was noted. His
cardiac and pulmonary exams were normal. His ab-
dominal exam revealed no organomegaly, masses, or
tenderness to palpation. Skin exam was normal.

QUESTION 1

Based on the history, what is the differential diagno-

sis for this patient with chronic diarrhea?

a. Irritable bowel syndrome

b. Inflammatory bowel disease (i.e., Crohn’s disease or
ulcerative colitis)

c. Malabsorption syndrome (ie., celiac disease or
chronic pancreatitis)

d. Chronic bacterial or parasitic infections (i.e., Campy-
lobacter, Giardia, or Cryptosporidium)

e. Primary or secondary immunodeficiency

Laboratory and Other Diagnostic Findings

A limited vitamin evaluation was performed that
revealed normal vitamin B12 and folate levels. Screen-
ing antibodies for celiac disease to include antien-
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Table 1 Laboratory results

Result Reference
Range
Complete blood count
WBC 6.1 4.8-12 k/ L
Hgb 14.7 14-18 g/dL
Hct 439 39-50%
Plts 201 140-340 k/ L
Neutrophil (%) 62.5 35-71%
Lymphocyte (%) 28.6 25-45%
Monocyte (%) 7.5 0-10%
Eosinophil (%) 1.1 0-6%
Neutrophil, absolute 3.8 1.8-7.0 k/uL
Lymphocyte, absolute 1.7 1-4.8k/uL
Eosinophil, absolute 0.1 0-0.5k/uL
Quantitative immunoglobulins
IeG 124 649-1634 mg/dL
IgA <5 73-358 mg/dL
IeM 7 53-2512 mg/dL
Flow cytometry
WBC 6.1 4.8-12 k/ L
Lymphocytes (%) 28.6 17-44%
Total lymphocytes 1.74 1.04.8 k/uL
CD3" (%) 80.5 55-82%
Total CD3™ 140 0.70-2.10 k/ L
CD4" (%) 18.3 28-57%
Total CD4™ 0.32+ 0.56-2.70 k/puL
CD8" (%) 59.4 12-35%
Total CD8™ 1.04 0.10-0.44 k/pL
CD4/CD8 0.31 0.9-3.9
CD19" (%) 9.9 9-29%
Total CD19™ 0.17  0.10-0.50 k/puL
CD56™ 8.8 5-22%

Hct = hematocrit; Hgb = hemoglobin; Plts = platelets;
WBC = white blood cell count.

domysial IgA and antitissue transglutaminase IgA
were negative (Table 1). Amylase and lipase levels
were normal. Serum protein electrophoresis was or-
dered and revealed low serum total protein, albumin,
and y-globulin levels. Quantitative immunoglobulins
were subsequently obtained and showed low IgG and
IgM levels with an undetectable IgA level. A 24-hour
urine protein level was normal but the patient was
found to have an elevated stool a-1-antitrypsin level.

Further review of the patient’s medical record re-
vealed that on accession into the military and before
the patient’s initial presentation, routine vaccine titers
had been performed. At that time, his titers were pro-
tective for rubeola but negative for rubella, varicella,
hepatitis B, and mumps, despite confirmed prior vac-
cination and/or natural disease. Additional vaccine
titers were subsequently drawn and showed undetect-
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able levels against tetanus and Streptococcus pneumoniae
(patient had no prior history of pneumococcal vaccina-
tion). Antidiphtheria IgG levels were obtained and
found to be protective.

Concurrent with the aforementioned laboratory eval-
uation, esophagogastroduodenoscopy was performed
and showed prominent duodenal nodularity with his-
topathological examination showing marked villous
blunting, increased intraepithelial lymphocytosis, scat-
tered active inflammation, and a paucity of plasma
cells. A colonoscopy was also performed and showed
scattered nodularity with histopathological examina-
tion showing reactive lymphoid hyperplasia and a
paucity of plasma cells. Repeat stool and biopsy stud-
ies were negative for infectious organisms.

QUESTION 2

Based on the information obtained from additional
laboratory and endoscopy evaluation, what is the dif-
ferential diagnosis for this patient with chronic diar-
rhea, diffuse intestinal nodularity, marked villous
blunting, a paucity of plasma cells, and hypogam-
maglobulinemia?

a. Malabsorption syndromes (i.e., celiac disease and
chronic pancreatitis)

b. Primary or secondary immunodeficiency

c. Gastrointestinal lymphoma

d. Protein losing enteropathy

QUESTION 3

What additional laboratory data or investigations

would be helpful in obtaining the diagnosis?

a. Repeat endoscopy with biopsy after a gluten-free
diet

b. Small bowel biopsies looking for malignancy

¢. Human immunodeficiency virus (HIV) DNA poly-
merase chain reaction

d. Specific antibody production after vaccine chal-
lenge

Additional Diagnostic Evaluation

An initial diagnosis of celiac disease was considered
given this patient’s presentation with chronic diarrhea.
After the initial endoscopy, he was placed on a gluten-
free diet for 6 weeks after which he was reevaluated by
esophagogastroduodenoscopy and colonoscopy. Addi-
tionally, antitissue transglutaminase IgG was per-
formed and found to be negative. His repeat endo-
scopic exam and histopathological findings remained
unchanged, making the diagnosis of celiac disease un-
likely (see Figs. 1 and 2). Repeat histopathological eval-
uation was also negative for malignancy and infectious
organisms, further helping to narrow the differential
diagnosis. Initial evaluation of celiac disease generally
begins with serological evaluation for antitissue trans-
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tine mucosa with normal villi and lamina propria. Membranes of
the plasma cells stain brown (black arrows).

K e & W o . ey “ae8S"
Figure 2. Photomicrograph of the subject case at 200X magnifi-
cation showing variable villous blunting and lack of plasma cells in
lamina propria (no brown staining). Staining materials are the
same as mentioned in Fig. 1.

glutaminase IgA and antiendomysial IgA antibodies.
These assays each have sensitivities and specificities
exceeding 90%." However, patients with concomitant
celiac disease and IgA deficiency can be missed using
IgA-specific tests. In such patients, testing for antitissue
transglutaminase IgG antibodies, antiendomysial IgG
antibodies, and/or antigliadin IgG antibodies should be
performed and if positive, confirmed with small bowel
biopsies.

HIV infection was also considered as an etiology of
this patient’s symptoms. The patient is an active duty
military member where periodic HIV screening is re-
quired. Before symptom onset, he had two negative
HIV screening tests using enzyme immunoassay. Al-
though symptomatic, a third HIV enzyme immunoassay
was obtained and was negative. Given his profound hy-
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pogammaglobulinemia, HIV DNA polymerase chain re-
action was subsequently ordered and was likewise neg-
ative.

The patient was also given Pneumovax (Merck
Sharp and Dohme Corp., Whitehouse Station, NJ) to
assess his polysaccharide antigen responsiveness.
Postvaccination titers obtained 4 weeks after vacci-
nation showed undetectable titers to-all serotypes
tested. Serum isohemagglutinin studies would be
noncontributory because of the patient’s AB blood
type.

Immunization with bacteriophage phiX174 was
not performed but has also been used as a tool to
both diagnose and monitor various primary and sec-
ondary immunodeficiencies. Patients with T-cell or
T/B-cell interaction deficiencies (i.e., adenosine
deaminase deficiency and HIV disease) characteris-
tically have diminished or absent amplification of
antibody titers and limited antibody isotype switch-
ing from IgM to IgG after repeated immunizations
with bacteriophage phiX174.> Computed tomogra-
phy scans of his sinuses and chest were normal, and
he continued to have no evidence of infection during
his workup. Pulmonary function tests were normal.

Final Diagnosis

The patient’s clinical presentation of chronic diarrhea
with associated low total serum protein; hypogam-
maglobulinemia; impaired production of specific anti-
bodies; and gastrointestinal findings of diffuse nodular-
ity, marked villous blunting, increased intraepithelial
lymphocytosis, reactive lymphoid hyperplasia, and pau-
city of plasma cells supports the diagnosis of common
variable immune deficiency (CVID).

Clinical Course

The patient was started on monthly i.v. immuno-
globulin (IVIG) replacement. Despite proper IVIG dos-
ing, his serum total IgG trough level remained very
low. In addition, a repeat stool a-l-antitrypsin level
continued to be elevated. Although his hypogammaglobu-
linemia persisted, his diarrhea fully resolved and he
remained infection free and otherwise completely
asymptomatic. Quantitative immunoglobulins drawn
2 weeks after an IVIG infusion were found to be pro-
tective. Ongoing loss of immunoglobulins was as-
sumed to be a function of CVID enteropathy. Current
consultation with a gastroenterology specialist for con-
sideration of treatment options for CVID-associated
protein losing enteropathy is ongoing. In addition, the
options of IVIG replacement every 2 weeks or a trial of
subcutaneous immunoglobulin replacement were con-
sidered. The patient was recently started on weekly
subcutaneous immunoglobulin replacement with
planned follow-up of his IgG levels to monitor efficacy.
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DISCUSSION

CVID, first described by Janeway and collegues,” is
the most common symptomatic primary antibody de-
ficiency that physicians will encounter. CVID is a het-
erogeneous disorder of atypical B-cell maturation and
occasionally T-helper lymphocyte dysfunction, result-
ing in impaired plasma cell differentiation and anti-
body production. Because of its variable (and some-
times subclinical) manifestation, the true incidence of
CVID is unknown but is estimated to affect between
1/25,000 to 1/50,000 white subjects.4 It is most often
diagnosed between the ages of 20 and 40 years but can
be found in all age groups.”

Immunologic evaluation characteristically shows
low serum IgG with low IgA and/or IgM.%” Confirma-
tion of impaired antibody production showed by poor
responses to protein and/or polysaccharide vaccine
challenges is also an essential part of the diagnosis.*
Protein vaccine responses are usually assessed with
tetanus or diphtheria toxoids; haemophilus conjugate;
and/or measles, mumps, and rubella vaccines while
polysaccharide response can be assessed with the ad-
ministration of either pneumococcal polysaccharide
vaccine or meningococcal polysaccharide vaccine.

Several rare, recessive gene mutations have been im-
plicated in a handful of patients with CVID including
inducible costimulator,® CD19,” the receptor of B-cell ac-
tivation factor,'® and CD20 and CD81 mutations.!"'? In-
terestingly, mutations in the gene encoding TACL'? a
transmembrane activator and calcium-modulating ligand
interactor (TNFRSF13B) expressed on. mature B cells,
have been found in ~8-10% of patients."*

Up to 10% of CVID patients have no history of serious
or recurrent inféctions” with ~20% manifesting gastroin-
testinal symptoms without an infectious cause.'” The
main gastrointestinal manifestation of CVID is transient
or persistent diarrhea, which can be found in up to 57% of
patients.* Symptoms of CVID enteropathy include diar-
rhea, malabsorption, and weight loss with some patients
presenting with frequent watery stools without any other
systemic effects.

Villous blunting in the small intestine is a common
manifestation of CVID and appears to be an immune-
mediated/inflammatory phenomenon resembling what
is seen in celiac disease. The villous blunting can lead to
diarrhea, protein losing enteropathy, and weight loss.
Several features can help distinguish the villous blunting
seen in celiac disease from that seen in CVID. Plasma cells
are absent or decreased in patients with CVID whereas in
classic celiac disease they are typically increased. In ad-
dition, removal of gluten from the diet typically causes no
clinical or histopathological improvement if the underly-
ing cause is CVID. Inflammation of the small and large
intestine can also be seen in up to 13% of patients with
CVID. The management of inflammatory bowel disease
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occurring in patients with CVID is generally the same as
for immunocompetent patients, although gastrointestinal
inflammation in patients with CVID can be more difficult
to control.'

CONCLUSIONS

This case illustrates one of the varied and less common
presentations of CVID. Although patients with CVID
frequently report a history of recurrent sinopulmonary
infections, physicians should also consider CVID in indi-
viduals presenting with isolated gastrointestinal manifes-
tations and hypogammaglobulinemia, in particular in pa-
tients who have findings. consistent with celiac disease
who do not respond to a gluten-free diet and have biopsy
findings showing a paucity of plasma cells.
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