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Abstract

Introduction: Celiac disease (CD) is a chronic, immune-mediated disorder that affects the small intestinal mucosa. The prevlence
of CD has steadily increased with a higher ratio in females compared to males. There is a lower prevalence in the afro-caribbean
population relative to people originating in Europe who have a higher genetic predisposition. Diagnosis of CD is made with endoscopic
visualization, histopathology, serology and genetic testing; histopathology being the gold standard including endoscopic visualization
of villous mucosa changes and erythematous mucosa. Histopathology biopsy findings may include intraepithelial lymphocytosis, crypt
hyperplasia and villous changes. Our study was designed to report on associations between endoscopy and histopathology within
patients from a single, small community hospital. Patients were screened and samples were collected from December 2020 until March
2023. Method: We performed a randomized, prospective study consisting of seventy-eight patients with persistent clinical symptoms
and medical history suspicious for celiac disease. We followed strict IRB protocol guidelines for inclusion and exclusion of patients.
Patients reporting clinical symptoms of CD or who met the criteria for screening were included in the study. Patients were excluded if
they were not willing to give consent, who are going for an emergent therapeutic Upper endoscopy, or were previously diagnosed with
CD. Multiple logistic regression was used to find predictors of villous atrophy. The covariate showing the closest statistically significant
to 0.05 were included in the multivariable model and analysis was performed using Stata/BE 17.0. P-values for categorical comparisons
were calculated with Pearson’s chi-squared test. Multiple logistic regressions were performed to identify independent predictors of
persistent villous atrophy were performed using Stata Release 13. Results: Our study examined seventy-eight patients, of which 64%
were female and 36% were male. Patients were selected for study based on presenting symptoms and suspicion for CD. Amongst our
study population the most common presenting symptoms were abdominal pain, fatigue, weight loss, and bloating. Approximately 38%
of patients reported abdominal pain, followed by fatigue (19%) and weight loss (15%). Of the patients, 50% were African-American
or Hispanic, 14% were Central American/Puerto Rican, and 8% were white/Caucasian. Blunting of villi visualized via endoscopy was
associated with an increased likelihood of histopathologic changes indicative of CD, however; a p-value of 0.919 on univariate analysis
was seen. In addition, villous blunting seen on endoscopy was found to be correlated with erythematous duodenitis (p-value = 0.224).
Conclusion: Our study showed a comparatively lower prevalence of CD and did not show any statistically significant relationship between
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endoscopic macroscopic and histopathological microscopic villous
atrophy. Our study was inconclusive and did not find a statistically
significant relationship between the severity of endoscopic mucosa
and alterations in histopathology.

Introduction

Celiac disease (CD) is a chronic systemic, autoimmune
disorder in genetically predisposed individuals triggered by
exposure to dietary gluten. People originating in Europe, including
people in North America and Australia are most genetically
predisposed to CD [1,2]. It is rarely seen in people from an Afro-
Caribbean background [2]. CD is an increasingly diagnosed
enteropathy with a prevalence of 1-1.4% and seen more in females
[1,2]. The best-characterized genetic risk factor for celiac disease,
accounting for 35% of the total genetic risk is the presence of
HLA-DQ2 and HLA-DQS8 T-cell genetic molecules [3-6].

CD differs from food allergies (including wheat allergy),
which are mediated by immunoglobulin (Ig) E or IgG. Gliadin,
which is not fully broken down by the intestine, may pass through
the intestinal mucosa in patients with gluten intolerance, producing
an immune response by activating class I human leukocyte antigen
HLA-DQ2 and HLA-DQ8 T-cell genetic molecules, leading to
mucosal inflammation, crypt hyperplasia and villous atrophy [7].
It has been recently shown that drug absorption may be impaired in
CD patients who require oral medications for comorbid conditions.
Other clues to celiac disease include dermatitis herpetiformis,
migraine, family history of first- or second-degree relatives with
CD, HLA DQ2/8 risk genotype, type 1 diabetes, osteoporosis, or
chronic liver disease [1,7,8]. Some have proposed milk-feeding
type and the duration of breast-feeding as risk factors because they
can influence the intestinal microenvironment [8].

Mucosal damage leads to nutritional deficiencies of the fat-
soluble vitamins A, D, E, K, and B vitamins as well as diminishes
the absorption of iron, calcium, and folic acid. Most patients are
refractory to oral iron supplementation, and diminished calcium

and vitamin D absorption can lead to osteoporosis and osteopenia
[7]. Nutritional deficiencies and chronic inflammation may also
cause reproductive abnormalities [9]. Malabsorption, steatorrhea,
weight loss, anemia and vitamin deficiencies are some of the clues
that lead to diagnosis of CD. However, most patients are present
with nonspecific GI discomfort or extra-intestinal symptoms,
which can cause a delay in diagnosing CD or misdiagnosis [10].

The appropriate treatment is a lifelong gluten-free diet to
mitigate the associated mucosal inflammation and prevent future
adverse complications, which may include intestinal malignancies
such as intestinal T-cell lymphomas, small-bowel adenocarcinoma,
esophagealcancer,andB-andT-cellnon-Hodgkinlymphomas[1,11].
For most children and adults, the best way to test for celiac disease
is with the Tissue Transglutaminase IgA antibody (tTG-IgA) by
enzyme-linked immunosorbent assay (ELISA). IgA antibody is
also checked in order to ensure that the patient generates enough
of this antibody to render the celiac disease test accurate. These
antibodies (tTG-IgA) show a sensitivity up to 97%, a specificity
around 96%, and an accuracy of 98%, whereas IgA anti-endomysial
(IgA EMA) antibodies are employed as a confirmatory test in
tTGA positive cases due to their higher specificity [12] (Table 1).

Genetic predisposition with HLA-DQ2 and HLA-DQ8 alleles in first-
and second-degree relatives

Neurodevelopmental disorders (Down syndrome, Turner syndrome,
Williams syndrome)

Autoimmune conditions (Type 1 Diabetes, autoimmune thyroid
disease, IgA deficiency, autoimmune hepatitis)

Other gastroenterological diseases (Crohn’s disease, ulcerative colitis,
colorectal cancer)

Female sex

Viral infections (Rotavirus)

Table 1: Risk factors/Triggers of Celiac Disease.
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Allowed

Fruits and vegetables

Beans, seeds, legumes and nuts in their natural, unprocessed forms
Eggs

Lean, non-processed meats, fish and poultry

Most low-fat dairy products

Grains, starches or flours that can be part of a gluten-free diet include:

Amaranth

Arrowroot

Buckwheat

Corn — cornmeal, grits and polenta labeled gluten-free
Flax

Gluten-free flours — rice, soy, corn, potato and bean flours
Hominy (corn)

Millet

Quinoa

Rice, including wild rice

Sorghum

Soy

Tapioca (cassava root)
Teff

Grains not allowed

Avoid all foods and drinks containing the following:
Wheat

Barley

Rye

Triticale — a cross between wheat and rye

Oats, in some cases

There are different varieties of wheat, all of which contain wheat gluten:
Durum

Einkorn

Emmer

Kamut

Spelt

All of the following flours have gluten:

Enriched flour with added vitamins and minerals
Farina, milled wheat usually used in hot cereals
Graham flour, a course whole-wheat flour
Self-rising flour, also called phosphate flour

Semolina, the part of milled wheat used in pasta and couscous

Table 2: Dietary restrictions.
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Prevalence of Celiac Disease

Celiac disease has become the most common genetic disease
that may result either from gluten rich foods or genetic involvement.
Originally found to be prevalent amongst the white Europeans, it
is now widely known to be distributed in other countries as well
[13,14]. A meta-analysis study conducted in 2018 by a group of
researchers reviewed 96 studies from Asia, Europe, Africa, South
America, North America, and Australia and estimated the global
prevalence of celiac disease. They found out the prevalence of
celiac disease to be 1.4%. based on blood tests results (anti—tissue
transglutaminase and/or anti-endomysial antibodies) and 0.7%
prevalence by biopsy results. The prevalence of celiac disease was
found to be lowest at 0.4% in South America, 0.5% in Africa and
North America, 0.6% in Asia, and highest at 0.8% in Europe and
Oceania. Demographically, the prevalence was found to be higher
in females than males and significantly greater in children than
adults [15,16]. While in our present study, patients in the middle
age group were found to have celiac disease as compared to the
younger age group. The pooled data from the above meta-analysis
study also stated the fact that the prevalence of celiac disease
increases over time [16].

In the present study, a similar distribution of females with
celiac disease is seen to be more than 50% than males. Also, the
majority of patients were found to be between 50-59 years followed
by the 40-49 years age bracket. The average age of the patients in
the present study was recorded to be 56.15 years. The majority
distribution of celiac disease was noted to be more amongst African
Americans followed by Hispanic/latino group of patients. Some of
the patients with anemia, osteopenia, type 2 diabetes, autoimmune
or genetic disorders, and some skin disorders are more prone to
having celiac disease [17]. In conclusion, the prevalence of celiac
disease varies with age, race, diet followed, gender and genetic
predisposition.

Clinical Features of Celiac Disease

In our present study, the most common symptoms with which
patients with celiac disease presented to us was atypical abdominal
pain mostly situated in the epigastrium 38.46% (30/78) followed
by fatigue 19.23% (15/78) and weight loss 15.38% (12/78). Other
symptoms noted were bloating 8.97% (7/78), GERD (gastro-
esophageal reflux disease) and diarrhea both 5.13% (4/78) each,
dyspepsia, dysphagia, and nausea 3.85% (3/78) each, constipation,
changes in bowel habit other constipation, lethargy, deranged liver
function tests, vomiting, dizziness, and PICA 1.28% (1/78) each.

On endoscopy, 84.62% (66/78) patients were found to have
no intestinal changes. While only 7.69% (6/78) patients were
found to have villous changes in their intestines including mucosal

flattening in the second portion of the duodenum, mucosal flattening
in the duodenal bulb, 1st and 2nd parts of the duodenum, scarring
of the duodenal bulb was seen with narrowing of the entrance into
the 1st part of the duodenum, flattening was found in the second
portion of the duodenum, endoscopic villous atrophy, mild villous
atrophy, villous atrophy. 7.69% (6/78) patients were found to have
other changes on endoscopy such as diffusely mildly erythematous
mucosa without active bleeding without stigmata of bleeding in
the duodenal bulb and in the second portion of the duodenum,
thickened fold in the duodenum, erythematous duodenopathy,
mild duodenitis, negative for villous atrophy, diffuse moderately
erythematous, inflamed mucosa without active bleeding and with
no stigmata of bleeding in the duodenal bulb and in the first portion
of the duodenum, duodenal bulb diffuse atrophic mucosa, 2 mm
(about 0.08 in) sessile polyp in 2nd portion of duodenum.

On histopathology, celiac disease changes such as very mild
villous enlargement by lymphocytic aggregates, small intestine
mucosa with mild chronic inactive duodenitis with villous flattening
and intraepithelial lymphocytosis, nonspecific chronic duodenitis
with mild villous attenuation, mild to moderate chronic active
inflammation with villous atrophy were noted in only 5.13% (4/78)
patients. 10.26% (8/78) patients were found to have other changes
such as benign small bowel mucosa with focal gastric oxyntic
heterotopia, normal for villous atrophy, but findings are suggestive
for autoimmune atrophic gastritis, no other significant pathologic
changes, duodenal mucosa with mild nonspecific chronic inactive
inflammation, no acute inflammation, villous blunting or increased
intraepithelial lymphocytes identified, duodenal mucosa with
focal hyperplasia, duodenal mucosa with focal Brunner’s gland
overgrowth and increased inflammatory cells in the lamina propria
suggestive of peptic duodenitis, duodenal mucosa w/ mild non-
specific chronic inactive inflammation; no acute inflammation,
no villous atrophy, or increased intraepithelial lymphocytes
seen, duodenal mucosa with mild nonspecific chronic inactive
inflammation, no acute inflammation, villous blunting or increased
intraepithelial lymphocytes identified. On the other hand, 84.62%
(66/78) patients did not show any histopathological changes as per
celiac disease.

Celiac disease has been known to be associated with HLA
genes as well as MHC and non-MHC complexes, the main one
being HLA-DQ genes encoding DQ2 or DQS in the HLA complex
on the 6p21 chromosome [17]. However, it is not always only the
genetic or the environmental factor associated with celiac disease
development. The possibility of having celiac disease can also be
a combination of the above factors as well as the patient’s immune
system [17] leading to classical, non-classical or no symptoms at
all or only endoscopic or histopathological changes.
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Classical Symptoms

Non-classical symptoms

Chronic Diarrhea

Abdominal distension and bloating
Iron-deficiency Anemia
Constipation

Fatigue

Joint pain

Weight loss

Steatorrhea

Growth failure

Peripheral neuropathy
Abdominal pain
Ataxia

Alopecia
Osteoporosis
Headache / migraine
Depression

Psoriasis

Epilepsy

Decline in cognition
Changes in menstruation
Skin rashes

Sometime no clinical symptoms are appreciated

Conditions associated with Celiac disease

IgA deficiency

Hypo/Hyperthyroidism/Autoimmune thyroiditis/Grave’s disease
Diabetes Mellitus

Autoimmune Hepatitis

Sjogren Syndrome

Addison Disease

Rheumatoid arthritis

Down syndrome

Turner syndrome

Congenital heart defects

Other Autoimmune disorders

Table 3: Classical and Non-classical Features of Celiac Disease and its association with other disorders [17,18].
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Methods

We performed a prospective study of all identified patients
with persistent clinical symptoms and suspicion of celiac disease.
Patients who reported gastrointestinal symptoms such as epigastric
pain, weight loss, fatigue, bloating, etc. without any obvious
cause were included in our study. Patients who met the criteria
for screening were included. Patients were excluded if they
were not willing to give consent and in Emergency therapeutic
Endoscopies. Patients who already had a duodenal biopsy in the
past and who were already diagnosed with celiac disease were also
excluded. IRB protocol of the study was submitted and approved.
All patients going for Esophagogastroduodenoscopy (EGD)
gave consent before participating in the study. The included
patients underwent an EGD with a biopsy of the duodenum. The
manuscripts comprise the analysis of 78 patients who underwent
the procedure and biopsies performed by experienced endoscopists
under sedation. Cold forceps biopsies from the second part of the
duodenum were taken. Patient details including symptoms and
demographic data were summarized and tabulated using mean,
median, percentages, and proportions. The primary outcome of
the endoscopic appearance of villous structure (blunting of villi
etc.) and appearance on histopathology (Villous atrophy etc.) was
compared. The primary outcome was also compared between
various presenting symptoms.

We calculated P values using the Fischer’s exact test. We used
multiple logistic regression to find predictors of villous atrophy.
The covariate with the closest statistically significant to 0.05 we
included in the multivariable model. All statistical analysis was
performed using Stata/BE 17.0 (Stata Corp LLC). All authors had
access to the results and reviewed it prior to publication.

P-values for categorical comparisons were calculated
using Pearson’s chi-squared test. We performed multiple logistic
regressions to identify independent predictors of persistent villous
atrophy. All covariates found to be statistically significant on
univariable analysis were included in the multivariable model.
Supplementary analyses included logistic regression modeling
severe persistent villous atrophy, and linear regression modeling
VH: CD as a continuous outcome. All statistical analyses were
performed using Stata Release 13 (Stata Corp; College Station,
TX). This study was approved by the institutional review board of
Columbia University Medical Center. All authors had access to the
data, reviewed and approved the final manuscript.

Results
Patient characteristics

Seventy-eight patients were included in the study. Fifty
patients (64%) were female and twenty-eight (36%) were male.
The mean age of the population was 56. Twenty-three patients
(29.49%) were African Americans followed by twenty patients

(26.93%) who were Hispanic. The most common presenting
complaint was abdominal/epigastric pain seen in thirty patients
(38.46%). Fatigue, weight loss, bloating, reflux symptoms, and
diarrhea were the other presenting symptoms. Twelve patients
(15.3%) had endoscopy changes visualized. Twelve patients
(15.3%) had changes in histopathology noted. Figure 1 shows the
demographics and patients characteristics in the study.

[Demographics N (%)
IN 78
Female Sex 50 (64)
lAge in years, mean (S.D.) 56.15 (16.2)
18-29 4(5.13)
30-39 7 (8.97)
40-49 17 (21.79)
50-59 19 (24.36)
60—69 12 (15.38)
70-79 12 (15.38
>80 7 (8.97)
Race

African American 23 (29.49)
Central American/Puerto Rican 11 (14.09)
Central/South American | 8(10.26)
Chinese | 1(1.28)
Hispanic/Latino 21 (26.93)
Mexican/Mexican American 1(1.28)
INon-Hispanic/Latino Caucasian 3(3.84)
'White/Caucasian 7 (7.84)
Symptoms

labdominal pain/Epigastric pain 30 (38.46)
fatigue 15(19.23)
weight loss 12 (15.38)
bloating 7(8.97)
reflux/GERD 4(5.13)
diarrhea 4(5.13)
dyspepsia 3(3.89)
dysphagia 3(3.89)
INausea 3(3.89)
constipation 1(1.28)
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bowel habit changes 1(1.28)
lethargy 1(1.28)
elevated LFTs 1(1.28)
vomiting 1(1.28)
dizziness 1(1.28)
PICA 1(1.28)
[Endoscopic changes
0 66 (84.62)
1 Other change noted on endoscopy 6 (7.69)
2 villous changes of celiac disease 6 (7.69)
Histopathological changes
0 66 (84.62)
1 Other change noted on histopathology 8(10.26)
2 Celiac disease changes on histopathology 4(5.13)
Correlation between celiac changes noted
on endoscopy with celiac changes noted on 2 (2.6)
histopathology

Correlation between celiac changes noted on
histopathology with celiac changes noted on| 2 (2.6)
endoscopy

Table 4: Characteristics of patient’s who had symptoms and
underwent duodenal biopsy.

Blunting of villi was seen on endoscopy in 6 (7.69) patients.
Two patients were male and four were female. Celiac changes were
noted in histopathology in 4 (5.13) patients. Two patients were
male and two were female. Celiac changes noted on endoscopy
in these patients were Mucosal flattening and Villous Atrophy.
Symptoms of Anemia, chronic fatigue, abdominal pain, dyspepsia
and weight loss were associated with villous atrophy changes on
histopathology. Blunting of villi on endoscopy was associated
with a higher likelihood of celiac changes on histopathology with
a p-value of 0.919 on univariate analysis. Blunting of villi on
endoscopy correlated with any histopathological changes such as
erythematous duodenitis with a p-value of 0.224.

In two patients’ positive endoscopic changes were
associated with positive celiac changes on histopathology. The
endoscopic changes visualized in these patients were erythematous
duodenopathy and diffuse atrophic appearance of duodenal bulb
mucosa. One patient was presented with abdominal pain and the
other with anemia. In two patients’ celiac changes on endoscopy
were associated with positive histopathological changes such as
autoimmune atrophic gastritis or chronic inactive inflammation of
duodenal mucosa. One patient was presented with abdominal pain,

weight loss, and anemia, and the other patient with dyspepsia.

On multivariate logistic regression, gender and age were nota
determinant factor for identifying celiac changes on histopathology
p values 0.5 and 0.23 respectively. Dyspepsia, lethargy, and nausea
were the complaints with a p-value of 0.143, 0.343, and 0.23
associated with celiac disease histopathological changes in patients
with blunting of villi. Other presenting complaints were less likely
to be related to endoscopic and histopathological findings.

Celiac changes noted on endoscopy

Mucosal flattening in the second portion of the duodenum,
Mucosal flattening in the duodenal bulb, 1st and 2nd parts of the
duodenum, scarring of the duodenal bulb was seen with narrowing
of the entrance into the 1st part of the duodenum, Flattening was
found in the second portion of the duodenum, Endoscopic villous
atrophy, Mild villous atrophy, Villous Atrophy

Other changes noted on endoscopy

Diffusely mildly erythematous mucosa without active
bleeding without stigmata of bleeding was found in the duodenal
bulb and in the second portion of the duodenum, Thickened fold
in the duodenum, Erythematous duodenopathy, Mild duodenitis,
negative for villous atrophy, Diffuse moderately erythematous,
inflamed mucosa without active bleeding and with no stigmata of
bleeding was found in the duodenal bulb and in the first portion
of the duodenum, Duodenal bulb diffuse atrophic mucosa, 2 mm
(about 0.08 in) sessile polyp in 2nd portion of duodenum

Celiac disease changes on histopathology

Very mild villus enlargement by lymphocytic aggregates,
small intestine mucosa with mild chronic inactive duodenitis with
villous flattening and intraepithelial lymphocytosis, Nonspecific
chronic duodenitis with mild villous attenuation, Mild to moderate
chronic active inflammation with villous atrophy.

Other changes noted on histopathology

Benign small bowel mucosa with focal gastric oxyntic
heterotopia, normal for villous atrophy, but findings are suggestive
for autoimmune atrophic gastritis, Findings suggestive of
autoimmune atrophic gastritis, no other significant pathologic
changes, Duodenal mucosa with mild nonspecific chronic inactive
inflammation, no acute inflammation, villous blunting or increased
intraepithelial lymphocytes identified, Duodenal mucosa with
focal hyperplasia, Duodenal mucosa with focal Brunner’s gland
overgrowth and increased inflammatory cells in the lamina propria
suggestive of peptic duodenitis, Duodenal mucosa w/ mild non-
specific chronic inactive inflammation; no acute inflammation,
no villous atrophy, or increased intraepithelial lymphocytes
seen, Duodenal mucosa with mild nonspecific chronic inactive
inflammation, no acute inflammation, villous blunting or increased
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intraepithelial lymphocytes identified
Approach to diagnosis

The diagnostic approach is based on the risk for celiac
disease and whether the patient is on a gluten-containing diet.
All testing for celiac disease should ideally be performed while
patients are on a gluten-containing diet [18].

The diagnosis of Celiac disease is confirmed via
histopathologic evaluation of duodenal biopsy specimens. It
would comprise evidence of small intestinal villous atrophy in the
presence of celiac autoantibodies and/or an equivocal response
to a gluten-free diet. If symptoms and serological tests suggest
Celiac disease, biopsy of the small bowel, a favorable response
in addition to a clinical response is considered sufficient to have a
clear-cut diagnosis.

In 2013, The American College of Gastroenterology (ACQG)
issued clinical guidelines regarding the diagnosis and treatment of
celiac disease [19]:

- Patients should be tested prior to being placed on a gluten-free
diet.

- Antibody testing, especially immunoglobulin A anti-tissue
transglutaminase antibody (IgA TTG), is the best first test
although biopsies are needed for confirmation.

- Patients diagnosed with celiac disease should be examined for
deficiencies including low bone density (BMD)

- Patients already on a gluten-free diet without prior testing
need to be evaluated to assess the likelihood that celiac
disease is present; genetic testing and a gluten challenge are
most helpful

- Patients in whom celiac disease is highly likely despite
absence of prior testing should be treated as though they have
the disease.

- Although most patients get better on a gluten-free diet, a
systematic evaluation is needed for those who do not

Serology

Serological tests are used to recognize patients that require a
diagnostic endoscopic biopsy and also to monitor compliance and
response to gluten free diet

The most sensitive and specific antibodies to aid
with confirming the diagnosis of Celiac disease are tissue
transglutaminase (tigA), endomysial IgA, and reticulin IgA and
they typically correspond with the amount of mucosal damage.
Total IGA serum level should be determined as there is a higher
incidence of Selective IgA deficiency amongst patients with Celiac
disease [19].

Genetic testing

Almost all individuals with Celiac disease have HLA DQ
gene, About 90-95% of patients with Celiac disease are positive
for DQ2 and those who are negative for HLA-DQ?2 usually carry
DQ8, the absence of both subtypes almost always excludes the
diagnosis of Celiac disecase [18.19].

Histology

The histology of the proximal small intestinal mucosa is
considered the diagnostic gold standard and must be carried out.
Celiac disease essentially involves the mucosa and spares the
submucosa, muscularis and serosa.

Celiac disease is characterized by a triad of histological features:
- Intraepithelial lymphocytes

- Lamina Propria

- Villous atrophy

In accordance with the modified Marsh Classification;
normal mucosa is classifies Marsh 0, Intraepithelial lymphocytosis
as Marsh I, intraepithelial lymphocytosis and crypt hyperplasia as
Marsh 11, and intraepithelial lymphocytosis, crypt hyperplasia and
villous hypertrophy as Marsh III. Biopsy is still considered the
gold standard for diagnosis [19].

Management

As celiac disease is an immunological disorder, the best
management includes avoiding the antigen, gluten. Patients need
to be educated about the spectrum of foods to be avoided, and
how to select and manage the diet. Regular dietician consultations
will benefit with planning and management of diet. To monitor the
response to gluten-free diet, IgA anti tissue transglutaminase (tTG)
or IgA (or IgG) deamidated gliadin peptide (DGP) levels to be
monitored at the beginning of therapy, then 6 and 12 months after
the initial diagnosis of celiac disease and annually thereafter [19].
Patients who are exposed to gluten in advertently, can improve
their symptoms with Larazotide acetate. Larazotide is an oral
peptide that modulates intestinal tight junctions, and may reduce
symptoms [20]. In refractory celiac disease, immunosuppression
is attained through glucocorticoids. The dose of glucocorticoids
depends on response. In severely ill patients, it is started with
hydrocortisone (100 mg IV 6 hourly). Oral dosing (such as 40
to 60 mg of prednisolone daily) can be used in patients who are
tolerating an oral diet. After a few weeks, the dose can be reduced
by 5 to 10 mg per day in responding patients and subsequently
tapered to the lowest dose that keeps the patient in remission.

In patients with type 2 refractory sprue, we begin with
prednisolone (15 to 20 mg daily) and an immunomodulator. We
treat patients with normal thiopurine methyltransferase genotype
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and phenotype with azathioprine or 6-mercaptopurine (2 mg/
kg/day). We treat patients who cannot tolerate azathioprine or
mercaptopurine with mycophenolate mofetil commencing at 500
mg twice daily to avoid side effects, then increasing the dose to
1 g twice daily with careful monitoring. In patients who respond
to treatment, we gradually taper prednisolone over eight weeks
and continue azathioprine/6-MP/mycophenolate mofetil as
maintenance therapy [21].

Experimental Monoclonal Antibody: As with many other
immunological disorders, monoclonal antibodies as treatment
modality for celiac disease is currently in developmental trials. To
reduce the celiac disease induced inflammation of the intestine,
the target of monoclonal therapy is to reduce the inflammatory
inducing interleukins. One of the key cytokines released in celiac
disease that causes inflammation and damages is interleukin-15
(IL-15). Ordesekimab (PRV-015) is a monoclonal antibody that is
in experimental trials, is an anti-interleukin-15 antibody. It acts by
blocking IL-15 and its effects on the intestine [22,23].

Discussion

CD is an immune mediated disorder that is triggered by
exposure to gluten. CD has been increasing in prevalence and
is more commonly seen in females. Genetic predisposition is
highest for CD in North American and Australian populations,
this predisposition was rarely observed in the Afro-Caribbean
population [24,25].

Our study examined seventy-eight patients, of which
64% were female and 36% were male, from a small community
hospital in New York. Patients were selected for study based on
presenting symptoms and suspicion for CD. Exclusion criteria
included patients not willing to give consent, emergent therapeutic
procedures and patients with previous diagnosis of CD. Amongst
our study population the most common presenting symptoms were:
abdominal pain, fatigue, weight loss, and bloating. Approximately
38% of patients reported abdominal pain, followed by fatigue
(19%) and weight loss (15%). Of the patients, 50% were African-
American or Hispanic, 14% were Central American/Puerto Rican,
and 8% were white/Caucasian.

The study was designed to analyze for a relationship
between endoscopic findings and histopathology in CD patients.
Endoscopic mucosal changes and histopathologic villous changes
were studied amongst these patients and were noted to be found
in a small percentage of the sample. Blunting of villi visualized
via endoscopy was associated with an increased likelihood of
histopathologic changes indicative of CD, however; a p-value of
0.919 on univariate analysis was seen. In addition, villous blunting
seen on endoscopy was found to be correlated with erythematous
duodenitis (p-value = 0.224). When the relationship between
celiac changes and gender and age was analyzed, p-values of 0.5

and 0.23 were observed, respectively. Our study was inconclusive
and did not find a statistically significant relationship between the
severity of endoscopic mucosa and alterations in histopathology.

A study by Bonatto et al, analyzed the relationship of
endoscopic findings against histopathological findings of the
duodenal mucosa. This study enrolled 85 patients and the sample
population was limited in that patients were from a single center
located in Brazil. The authors developed their own endoscopic
classification system that focused on the mosaic patterns that
were present on the duodenum which represented moderately
advanced forms of atrophy. A significant association was observed
when changes in endoscopic visualization were compared with
histopathologic changes; it ultimately demonstrated that those
classified as higher on their proposed classification system were
noted to have a higher Marsh histopathologic classification, with
a p-value of 0.002 [26]. Although the sample size was similar to
our study however, the results were in contrast with our study
population.

Expert review by author Husby et al, states that serology
for celiac disease has a guarded role in the detection of continued
intestinal injury, in particular as to sensitivity, however negative
serology in a patient already on treatment or completion of
treatment does not guarantee a healed intestinal mucosa. But if
the serology is persistently positive, it would indicate ongoing
intestinal damage due to existing triggers. The review advices for
a follow up serology to be performed at 6 and 12 months after the
diagnosis is made and followed by yearly serology there after.

In case of patients with persistent or relapsing CD endoscopic
biopsy is advised despite a negative TG2-IgA antibody presence in
order to monitor healing progress.

Conclusion

Our study showed a comparatively lower prevalence of CD
and did not show any statistically significant relationship between
endoscopic (macroscopic) and histopathological (microscopic)
villous atrophy. Our study was inconclusive and did not find
a statistically significant relationship between the severity of
endoscopic mucosa and alterations in histopathology. The results
mainly depend upon the geographical location of the study
population and the diet that is consumed. The results may vary due
to above said factors and may be individualized as well. Further
research may be required with a bigger sample size covering a
said population to monitor the progress of CD keeping in view the
dietary factor mainly consumed by such a population.
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