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Abstract

Description: We aim to provide a consensus statement for theglppsoaches for diagnosis and
management of patients with suspected enteropaittydgative results from serologic tests for
celiac disease (seronegative enteropathy).

Methods: We collected findings from published cohort, casetrol, and cross-sectional studies
of diagnosis and case series and descriptive stodimanagement of patients believed to have
celiac disease or other enteropathies unrelatgtiiten but negative results from serologic tests.
Best Practice Advice: Best practice advice 1: review histologic findivgish experienced
pathologists who specialize in gastroenterolog\stPReactice advice 2: serologic tests are
essential for an accurate diagnosis of celiac desefeor patients with suspected celiac disease
but negative results from serologic tests, totahumoglobulin A (IgA) level should be
measured; patients should also be tested for igatig transglutaminase, IgA against deamidated
gliadin peptide, and endomysial antibody (IgA).i@ats with total IgA levels below the lower
limit of detection and IgG against tissue transghinase or deamidated gliadin peptide, or
endomysial antibody, should be considered to haliacdisease with selective IgA deficiency
rather than seronegative celiac disease. Bestiggaadvice 3: patients’ diets should be carefully
reviewed and duodenal biopsies should be collemtedanalyzed at the time of serologic testing,
to determine exposure to gluten and accuracy ofésslts. Best practice advice 4: thorough
medication histories should be collected from pasewith attention to angiotensin Il receptor
blockers such as olmesartan, along with travebhies to identify potential etiologies of villous
atrophy. This will guide additional testing. Besagtice advice 5: patients should be analyzed
for disease-associated variants in human leukaoyigen genes; results must be carefully

interpreted. Negative results can be used to nuie@iac disease in seronegative patients. Best
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practice advice 6: patients with suspected celiseage who are seronegative but have villous
atrophy and genetic risk factors for celiac diseasst undergo endoscopic evaluation after 1-3
years on a gluten-free diet, to evaluate improvamrvillous atrophy. A diagnosis of
seronegative celiac disease can then be confirbasgd on clinical and histologic markers of
improvement on the gluten-free diet. Best praciideice 7: seronegative patients with an
identified cause for enteropathy should be treatabrdingly; a follow-up biopsy may or may
not be necessary. Best practice advice 8: patveititspersistent signs and symptoms who do not
respond to a gluten-free diet, and for whom nd@gip of enteropathy is ultimately identified,
should be treated with budesonide.

Conclusions: These best practice guidelines will aide in diag®and management of patients

with suspected celiac disease but negative resaltsserologic tests.

KEY WORDS: GFD, coeliac, CeD, tTg

Abbreviations used in this paper: CeD, celiac dise€VID, common variable immunodeficiency; DGP,
deamidated gliadin peptide; EGD, esophagogastrahastopy; EMA, anti-endomysial antibody ; GFD,
gluten-free diet; HIV, human immunodeficiency virtid A, human leukocyte antigen; IELs,
intraepithelial lymphocytes; IgA, immunoglobulin &G, anti-tissue transglutaminase
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Introduction

Seronegative enteropathy, characterized by someeleq villous atrophy and negative tissue
transglutaminase (tTG), deamidated gliadin peiideP and anti-endomysial antibody (EMA), is a
common clinical scenario encountered by gastroelugists. While seronegative celiac disease (GgD)
one etiology and a frequent cause of seronegatitexrapathy [1-3], villous atrophy is not specifar f
CeD. The differential diagnosis for seronegativiespathy is broad and includes immune-mediated,
infectious and iatrogenic causes, among otherspatient characteristics associated with seronegjati
enteropathy are difficult to describe, due to thtehbgeneity of underlying etiologies. An accurate
diagnosis of seronegative enteropathy may be coatpli by challenges such as poorly oriented
duodenal mucosa leading to misinterpretation dbligical findings, the use of immunosuppressive
agents masking serological findings, or inadequatacorrect use of serology testing[4]. Previouskv
detailing the prevalence of seronegative CeD [Blgmosis of seronegative villous atrophy [2, 6] and
management recommendations for seronegative viltaphy are available[1, 7-9]. However, there is
limited evidence to guide clinicians regarding thi@imal serological tests necessary, the role efGRFD
in diagnosis and management, and the role of aaregpthologist in evaluating the diagnosis of
seronegative enteropathy. Furthermore, the progmbsieronegative enteropathy is poor when compared
to patients with other causes of villous atrophghsas those with classic CeD, making accurate degign
and treatment of the utmost importance [3, 5, EQithermore, distinct therapy is available for mafy
the identifiable causes of seronegative enterogdthy, 8], and following an accurate diagnosisthe
treatments are highly effective. The purpose of #aticle is to provide a comprehensive and metabdi
approach for examining the differential diagnodiamd targeted treatment for seronegative entengpat
Since seronegative CeD is a frequent cause of egatie enteropathy here we discuss seronegative Ce
in depth and separately from other etiologies ofrsegative enteropathy. This expert review was
commissioned and approved by the AGA Institute i€dihPractice Updates Committee (CPUC) and the

AGA Governing Board to provide timely guidance otopic of high clinical importance to the AGA
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membership, and underwent internal peer reviewhbyaPUC and external peer review through the

standard procedures of Gastroenterology.
Definition of Seronegative Enteropathy

Seronegative enteropathy is characterized by s@ageed of villous atrophy and negative tissue
transglutaminase (tTG), deamidated gliadin pepid@P) and anti-endomysial antibody (EMA).
Seronegative CeD is a common cause of seroneg&tivenegative CeD is defined as patients with or
without gastrointestinal signs and symptoms of @efhe presence of villous atrophy and compatible
genetics and without IgA tTG, IgA DGP, and IgA EMvho show clinical and histological response to
the GFD and for whom other etiologies have beeminxed. Patients with IgA deficiency, positive IgG
based serology testing (IgG tTG, IgG DGP, and/@& EMA), and villous atrophy should be diagnosed

with IgA deficiency associated with CeD, rathentlsgronegative enteropathy.

Histological Evaluation of Seronegative Enteropathy

A diagnosis of seronegative enteropathy requiressaphagogastroduodenoscopy (EGD) with duodenal
and/or jejunal oriented biopsies showing villousghy. To establish an accurate diagnosis, a ¢6t#i6
biopsy specimens [11] should be submitted fronsdednd portion of the duodenum and the duodenal
bulb [12]. Histological findings should be reviewaith an experienced gastrointestinal pathologist t
confirm that villous atrophy is present and to eaghat the biopsies are optimally oriented foreaton
[13]. Clinicians should consider using the Cora¥#@éanacci classification to describe the histolai
findings in the duodenum [14]. In addition, whilenfirming a diagnosis of seronegative CeD by
identifying tTG-specific, gluten-dependent depositthe duodenal mucosa of patients has been
described, it is not currently available for cliaipurposes [15]. In all cases of seronegativerepéthy,
clinicians should consider having experienced datists consult to confirm proper orientation oé th
duodenal tissue and to look for signs of otheragies of enteropathy (Figure 1). These include the
presence of granulomas, decreased goblet cellssentdreduced plasma cells in the lamina propria,

which may be suggestive of Crohn’s disease, autainenenteropathy or common variable
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immunodeficiency (CVID), respectively [13, 16]. Whpossible, experienced pathologists should review
previous patient biopsies to compare disease @signe or improvement of histological findings. Of

note, patients who present only with increasedaenithelial lymphocytes (IELs) and normal villi s

not be considered to have seronegative CeD omaagative enteropathy, as villous atrophy must be

present [13, 17].
Evaluation for Celiac Disease

Seronegative CeD is the most common etiology afresgative enteropathy. It represents up to ond thir
of cases in Caucasians, and therefore, it shoutnbbsidered early in the diagnostic work up [143,The
definition for seronegative CeD is inconsistenthia literature. Some authors describe patients hy#h
deficiency and positive 1gG-based antibodies asngeseronegative CeD [10], while others do not4,
Confusing the matter further, patients with onlptéeiduodenal findings, rather than villous atropimay
be described as having seronegative CeD [18, &k, Hve define seronegative CeD as patients with or
without gastrointestinal signs and symptoms of @efhe presence of villous atrophy and compatible
human leukocyte antigen (HLA) genetics, and witHgiédt/lgG tTG and IgA/IgG DGP and IgA/IgG

EMA antibodies, who show clinical and histologicasponse to the GFD and for whom other etiologies
have been examined [6]. It comprises approximdtelys % of patients with CeD [4, 5]. Below we
discuss the approach to using serology, HLA geseiindd the GFD in determining whether seronegative

CeD is the underlying etiology of seronegative myathy.
Serology

Serology is a crucial component in the diagnosi€eD. Measuring serum total IgA and IgA tTG is
recommended as the first step for patients suspetteaving CeD, and detection of IgA EMA and/or
IgA DGP may be indicated in specific cases [17, ¥0hile discrepancy between these antibodies is
common clinically, true seronegative CeD requilkfga antibodies to present as negative. It is
important to obtain or review serum total IgA leé patients with possible seronegative CeD as

selective or partial IgA deficiency occurs 10-Ihas more frequently in patients with CeD compaeed t
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healthy controls [21, 22]. If IgA deficiency is idified, patients should undergo serum IgG-basstinig
with IgG tTG and IgG DGP, and IgG EMA [17]. If IgBased testing for CeD is positive and villous
atrophy is present, a diagnosis of selective Igiicimcy associated with CeD, rather than seroriegat
enteropathy, should be made in the appropriatéalisetting inclusive of clinical and histological
response to the GFD. Furthermore, it is essemtidetermine whether a patient has reduced or ai@ih
gluten or is on immunosuppressive therapy for agrotbndition prior to testing, as serology resmoitsy

be falsely negative [6].

HLA Genetics
In cases of suspected seronegative CeD, gendiigtetould be performed to determine whether the

patient carries an HLA genotype (DQ2 or DQ8) tkatompatible with developing CeD. It is well
described that up to 30% of the population mayycane or both of these genes, and yet only 2-3% of
these genetically at-risk individuals will develGeD during their lifetime [23]. Thus, HLA testing i
most helpful for patients if results are negata®this excludes the possibility of seronegativ® @s a
diagnosis. However, compatible genetics infer thatpatient has a risk of developing CeD, but these
results cannot stand alone as a diagnostic criteFlbA genetic testing may be particularly useful i
cases when seronegative enteropathy is presertiatpeostic work-up for CeD is not complete, anel th
patient has already initiated a GFD and reportergesymptoms with gluten exposure [20]. In thisecas
negative result for HLA DQ2 and DQ8 would confirhat CeD is not present. This would prevent the
patient from undergoing a gluten challenge, an cesgary trial of the GFD, and further diagnostickwvo
up for CeD. However, befare confirming that HLA D@&d DQ8 are not present, results should be
carefully interpreted. It is prudent that the gasihterologist or CeD specialist review all allelested and
reported (or obtain the alleles if not reported}uy lab, since commercial and academic labs may no
report all possible alleles associated with Celeré&fore, clinicians should carefully evaluate fdrAd
DQ2.5 (DQA1*0501, DQB1*0201), HLA DQ8(DQA1*03, DQBQ302), HLA DQ 2.2 (DQA1*0201,
DQB1*0202) and HLA DQ7.5 (DQA1*05, DQB1*0301) aneview whether half heterodimers, which

are compatible with CeD, are present before deténgpithat a patient is HLA negative [24]. Therais
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view that in the presence of a family history armbepatible HLA haplotype, mild enteropathy shdrt o
villus atrophy may be a form of CeD even in theesize of serologies [25]. However, given the
uncertainty regarding the necessity of the glutee-fliet in this circumstance and the natural hystb

this condition, the optimal management of seroregaild enteropathy in this context is unknown.

Gluten-Free Diet
Patients must not avoid gluten prior to diagnoststing for CeD and reducing gluten should be

discouraged, since these practices will limit tbeusacy of both serological and histological resuttis
imperative to discuss the amount of gluten in thiept’s diet at the time of testing to determirzetther
the results are reliable. If gluten has been rediocegemoved from the diet, additional or repestitg

should be completed after the patient consumegudarediet that contains 1-3 slices of gluten-conitay

bread daily for 1-3 months to identify clinicallygmningful endpoints [26, 27].

Evaluation of Other Conditions

There is a wide range of other conditions knowoawse villous atrophy (Table 1). A thorough diagicos
work-up including a detailed medical history shobé&lconsidered to evaluate for and guide the
diagnostic work-up of other potential etiologiegy(fre 1). Seronegative enteropathy has been litkked
infectious etiologies such as parasitic infectiand human immunodeficiency virus (HIV) [28],
inflammatory conditions such as Crohn’s diseaseemsihophilic enteritis [2], immune- mediated
etiologies such as autoimmune enteropathy and ¢¥,IR29] and iatrogenic causes such as radiation
enteritis or medications[1, 8, 28]. Clinicians shibpay particular attention to obtaining a thorough
medication history to determine whether a patiemaking an angiotensin Il receptor antagonisth saisc
olmesartan, which has been described as causiagpathy [8]. In some cases, this has led pattertie
incorrectly diagnosed with refractory CeD [1]. Otheedications including azathioprine [30] and
mycophenolate mofetil [31], among others, also Hae@n reported to cause enteropathy, which resolves
with the discontinuation of the medication.

Conducting a detailed travel history is also nemgs® identify risk factors associated with

tropical sprue or Giardia, as these factors wamdditional testing. In addition, assessment ofspms
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such as fever, bloody diarrhea and weight loss snggest Crohn’s disease or a lymphoproliferative
disorder [28], and signs such as a low total Igfa &nd IgM may suggest common variable immune
deficiency (CVID) [6]. In these cases, the roleadtlitional testing such as computed tomography
enterography, capsule endoscopy, and colonoscapydsbe considered. Finally, in some cases no
definitive etiology can be identified. These caskgliopathic villous atrophy may be further categed,
based on clinical, histological and genetic chanastics, as due to transient conditions such fastion,
immune-driven conditions or lymphoproliferative aliders [32]. A complete list of conditions otheath
seronegative CeD and the characteristic histolbfgedures, associated tests and treatments acelokss

in Table 2.
Management and Treatment of Seronegative Enteropathy

Seronegative CeD
Once a diagnosis of seronegative CeD has beemrrmmdj patients should meet with a dietician toriear

about the GFD frequently in the first year to epsilney have an adequate understanding of the GFD.
Thereafter, annual meetings with a dietitian shdn@ddcheduled for follow-up care. Since serological
markers cannot be used for follow-up in the casseodnegative CeD, clinical and histological
improvement on a GFD is required to ultimately @onfthe diagnosis of seronegative CeD. Duodenal
biopsies should be obtained during EGD in the sanaener as described above. Histology should be
reviewed by a gastrointestinal pathologist to complae initial and follow-up biopsies and comment o
whether improvement or resolution has occurred.tirhing of the follow-up biopsy will depend on the
patient’s clinical status and adherence to the GkDit may occur approximately 12 months after
diagnosis [27] or sooner in those with severe dfnd atients should meet with a dietician befaepaat
endoscopy is performed in order to ensure theyadimving the GFD correctly. If seronegative CeD is
suspected, but the patient does not respond @ g clinicians should consider referring the patie

a celiac disease center for consideration, workngbtreatment of refractory CeD [33]. RefractorypCe
may be a complication of CeD or seronegative CellieRts may or may not have positive serology and

therefore whether it is classified as a seronegatiteropathy is dependent on the clinical cafse. |
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refractory type 2 CeD is considered a possibifloy cytometry and T-cell gene rearrangement studie
should be performed [33]. Clinicians should consttie open capsule budesonide protocol, starting at
9mg daily, be used as a first line treatment éfractory CeD [34]. The length of the treatmenirse

will depend on the patient’s symptoms, and budesoshould be tapered slowly over a 9-month period
[34]. Alternative medications to consider includegnisone and azathioprine, among others, penting t

patient’s clinical status and treatment responSg [3
Other Etiologies of Seronegative Enteropathy

Patients who have an identified etiology of seratieg enteropathy should be treated accordinglplgra
2). In cases where an underlying cause was idedtiéi follow-up EGD with biopsy may not be indichte
according to the etiology identified, treatmenty &finical status. In other cases, no underlyingl@gy
may be identified. For example, in a study of 288as of SNVA, Aziz et al. found that they were ueab
to identify an underlying etiology in 18% of ca$8k However, 72% of these idiopathic cases had
resolution of villous atrophy without interventi@months following the initial biopsy suggesting a
transient atrophy [3]. Based on this, for patienit® are stable and for which the etiology of segatiee
enteropathy cannot be determined, repeating arseofy after a period of time without intervention
may be considered. Ultimately, follow-up endoscapy the timing at which they are performed should
be determined in response to the patient’s undweylgtiology, treatment and clinical condition. ner
cases, patients with seronegative enteropathy ischano etiology has been identified may be cliljca
unstable. In these cases, clinicans may considigdmnide, starting at 9mg daily, as a first lieatment
followed by prednisone or azathioprine based orp#t&nt’s clinical status and response to treatmen

[34, 35].
Conclusion

Seronegative enteropathy is a histological findirag may be identified in accordance with a widegea
of etiologies. In cases where seronegative entdgpga suspected, it is of utmost importance that

biopsies are reviewed by an expert pathologiseterthine and confirm whether enteropathy is present
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A thorough medical history with careful attenti@nnbedication and travel history is necessary to
determine possible causes of seronegative entérgpe distinct treatment is available. Seronegativ
CeD is the most common cause of seronegative gratrp However, diagnosis can be complicated by
misinterpretation of histological findings, inswiffent serological testing, IgA deficiency, andimtiton of
the GFD before testing is complete. Confirmatioserfonegative CeD requires compatible HLA
genetics, clinical improvement on a GFD, and aofellp endoscopy with biopsy to ensure mucosal

improvement after sufficient time on a GFD.
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Table 1: Etiologies of Seronegative Villous Atrophy

Immune Mediated

Serongative CeD

Common variable immune deficiency
Autoimmune enteropathy

Intestinal lymphoma

Sarcoidosis

Infectious

Parasitic infections (Giardia lamblia)
Tropical sprue/Environmental enteropathy
Whipple’s disease

Small intestinal bacterial overgrowth
Tuberculosis

HIV enteropathy

latrogenic
Medications

Olmesartan
Azathioprine
Mefenic acid
Methotrexate
Mycophenolate mofetil
Chemotherapy
Graft vs. host disease
Radiation enteritis
Transplanted small intestine

Inflammatory
Crohn’s disease

Collagenous sprue
Eosinophilic enteritis
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Table 2: Conditions, Characteristics and Treatmenbf Potential Etiologies of Seronegative Enteropathy

Condition Pertinent history Histology findings Other Tests Treatment
PCR from duodenal Metronidazole
o Diarrhea, abdominal Identification trophozoites aspirate, positive
Giardiasis [27] pain, weight loss on villi stool specific
immunoassay
. Increased plasma cells and Tetracycline or
. Travel to endemic aress, . e . :
Tropical sprue eosinophilsin LP, changes doxycycline + folic
B12 and folate . . - )
[34] - in duodenum. Jgjunum and acid
deficiency :
ileumn
GFD +/-
Collagenous Diarrhea, abdominal Subepithelial collagen i Imrrgglrj\g:gr[])iron
sprue [10] pain, weight loss deposition orednisone,
azathioprine)
Onset after age 2, poor Budesonide
CVID [9] response to vaccines, Abs(ircrerz‘g: ﬂgf{?gg;“s’ 1gG < 5¢g/L+ low
recurrent infections, pofymorp IgA or IgM
. . infiltrate
persistent diarrhea
Few IELs, Immunosuppression
. , lymphoplasmacytic . (steroids,
er:ttgrlgnrgtjhne[g] Intrmtvﬂegt' ?(r)r;ea and infiltrate in LP, decreased Ant;n??;?)ré)cyte azathioprine,
pathy g goblet cells, neutrophilic y infliximab etc)
cryptitis
Diarrhea, abdomina Inflammatory Hematology
Intestinal pain, fever, weight loss, | Monoclonal population of markers, CT scan, consultation
lymphoma [9] bleeding, signs of T cells capsul e endoscopy,
obstruction, perforation PET scan
abn('?rnmagloi?;al oor Increased IELs and H,-glucose breath Antibiotics
SIBO [27] - » P neutrophils, increased test, duodenal
motility, other lasmacellsin LP irate
predisposing conditions P &P
Crohn’s disease Bloody d_|arrhea, fever, Aphthous ulceration, skip Elevated ESR, CRP Immunos_uppron,
[35] weight loss lesions, granulomas biologic agents
Eosinophilic : N : dietary therapy,
" . : Massive eosinophilic Peripheral hyper o
?;sjtroenterltls Multiple alergies, atopy infiltration eosinophilia glucocorticoids
Decrease CD4+ T Antiretroviral

HIV enteropathy
[36]

Presence of opportunistic
infections

lymphocytes, increasein
CD8 + T lymphocytes

HIV antibody test

therapy

Tuberculosis [35]

Cough, ascites, night
sweats

Granulomatous disease

Interferon-gamma
release assay, CT,
ascitic fluid analysis

Anti-tuberculous
therapy
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Whipple disease
[27]

Joint inflammation,
hyperpigmentation of
sun exposed skin

PAS" macrophagic

infiltration of the lamina

propria

Positive PCR for T.
Whipplei

Ceftriaxone or
penicillin G then
TMP/SMX
hydroxychloroquine
and doxycycline

Radiation
enteropathy [37]

History of radiotherapy

Lamina propriafibrosis

Graft vs. Host
Disease [38]

Diarrhea, abdominal
pain, nausea, vomiting,
anorexia, PMH of bone
marrow transplantation

Crypt cell necrosis, loss of

epithelium

prednisone or
budesonide

Abbreviations: HIV: human immunodeficiency virus, SIBO: small intestinal bacterial overgrowth, CVID: common
variable immune deficiency, |EL: intra-epithelial lymphocytes, LP: lamina propri
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Villous atrophy |

'

Obtain total IgA

tTG negative and
total IgA normal

and IgA tTG
\A ¥ \/

IgA deficient | | tTG positive I
+ Y Y

IgA DGP and IGA
EMA

v

IgG tTG and IgG

DGP (+- IgG EMA)

v

| Celiac disease I

Positive | |

Negative | I

Negative | I

Positive

{

Celiac disease |

b

Review histology
with pathologist

R

Review medical,
travel, and

medication history

'

Clinical and
histologic review
suggest etiology
other than celiac

disease

{

| Celiac disease ‘

v

Yes

v

Consider testing
for CVID, SIBO,
Giardia, HIV, AE

v

No

v

Obtain HLA

A

| Etiology identified ‘

)

v

v

v

Negative I I

Positive

Yes No
Treat Unspecified
enteropathy

}

Treat empirically
with budesonide

!

Treat empirically
with GFD

}

Reassess
symptoms and
repeat biopsy to
assess for
improvement




