
1Schiepatti A, et al. BMJ Open Gastro 2021;8:e000630. doi:10.1136/bmjgast-2021-000630

Enteropathies with villous atrophy but 
negative coeliac serology in adults: 
current issues

Annalisa Schiepatti  ‍ ‍ ,1 Marta Cincotta,1 Federico Biagi,1 David S Sanders  ‍ ‍ 2

To cite: Schiepatti A, 
Cincotta M, Biagi F, et al. 
Enteropathies with villous 
atrophy but negative coeliac 
serology in adults: current 
issues. BMJ Open Gastro 
2021;8:e000630. doi:10.1136/
bmjgast-2021-000630

Received 13 September 2021
Accepted 21 October 2021

1Gastroenterology Unit of Pavia 
Institute, Maugeri Clinical 
Research Institutes IRCCS, 
University of Pavia, Pavia, Italy
2Academic Department of 
Gastroenterology, Royal 
Hallamshire Hospital, Sheffield, 
United Kigdom

Correspondence to
Dr David S Sanders;  
​david.​sanders1@​nhs.​net

Coeliac disease

© Author(s) (or their 
employer(s)) 2021. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published 
by BMJ.

ABSTRACT
Objective  The differential diagnosis and management 
of seronegative enteropathies is challenging due to the 
rarity of these conditions, the overlap of clinical and 
histopathological features and the current lack of an 
international consensus on their nomenclature.
Design  This is a narrative review providing pragmatic 
guide on the investigation and clinical management 
of seronegative enteropathies in adults based on the 
available literature and our clinical experience.
Conclusions  Seronegative coeliac disease is the most 
frequent cause among the heterogeneous group of 
seronegative enteropathies and its diagnosis is confirmed 
by the clinical and histological response to a gluten-free 
diet after the exclusion of other causes of villous atrophy. 
Correct identification and targeted management of 
seronegative enteropathies is mandatory because of the 
variation in terms of clinical outcomes and prognosis.

INTRODUCTION
Villous atrophy (VA) is the histopatholog-
ical hallmark of many chronic enteropa-
thies, which, despite being aetiologically 
heterogeneous, can manifest clinically with 
a malabsorption syndrome. Conventional 
coeliac disease (CD) and its complications 
are the major cause of VA, particularly in the 
Western World.1–4 Diagnosis of CD in adults is 
based on positive specific serology (IgA tissue 
transglutaminase-TTA, endomysial antibod-
ies-EmA, deamidated gliadin peptides-DGP) 
and a certain degree of VA responding to a 
gluten-free diet (GFD).1 2 When VA occurs in 
patients without IgA coeliac specific serology 
(negative IgA EmA/TTA/DGP) the term 
seronegative enteropathy (SNE) is usually 
adopted.3 4 This term refers to a group of 
rare and aetiologically heterogeneous clin-
ical entities, whose common hallmark is 
duodenal VA (table 1).3–11 Differential diag-
nosis and clinical management of SNEs is 
still challenging, because of their rarity, the 
overlapping clinical and histopathological 
features and the lack of a standard consensus 
on the nomenclature and the diagnostic 

criteria for many of these conditions.3 4 We 
specify that patients with total IgA deficiency 
and positive IgG-based coeliac serology (IgG 
EmA/tTG/DGP) should be diagnosed with 
CD associated to IgA deficiency, rather than 
being considered as affected by SNEs.3 4

In this narrative review, we summarise the 
current knowledge on SNEs and provide a 
practical guide on the differential diagnosis 
and clinical management of these enteropa-
thies in adult patients based on the available 
literature and our clinical experience.

EPIDEMIOLOGY OF SNES
Non-coeliac enteropathies (NCEs) are rare 
conditions, although data on the epidemi-
ology are scarce and figures vary according to 
the population under investigation.

When the denominator consists of all the 
patients affected by VA, up to 5.1% of patients 
with VA can have a form of NCE. An Italian 
referral centre study over 15 years revealed 
that the remaining 94.9% of patients with 
VA was due to conventional seropositive CD.8 
Conversely, when the general population is 
considered, the true prevalence of NCEs is 
still unknown.

There is a limited data on the prevalence 
of the different aetiologies of NCEs. When 
the denominator consists of all the patients 
affected by a form of NCEs, it emerges 
that, in adults, seronegative coeliac disease 
(SNCD) is the most common cause of SNEs 
followed by iatrogenic and infectious causes. 
Remarkably, in up to 14% of adult patients, 
a definitive aetiology was not found and a 
final diagnosis of idiopathic VA/undefined 
sprue was made.6–10 While conversely, in chil-
dren, SNCD and iatrogenic causes are virtu-
ally absent and the most common aetiologies 
are inflammatory, infectious and immune-
mediated.12 13

When the setting is the general popula-
tion, there are no data on the prevalence 
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Table 1  Aetiological classification of non-coeliac seronegative enteropathies with villous atrophy

Type of enteropathy
Clinical and laboratory 
features

Histological/molecular 
features on duodenal 
biopsy Diagnostic tests Treatment

Immuno-mediated  �   �   �

Autoimmune enteropathy Severe malabsorption with 
intractable diarrhoea, weight 
loss and electrolyte imbalance 
unresponsive to dietary 
restrictions

IELs can be reduced, 
decreased globet cells, 
lymphoplasmacytic 
infiltrate in lamina propria, 
neutrophilic cryptitis

Positive anti-
enterocyte antibodies

Immunosuppressants (steroids, 
azathioprine, infliximab) and parenteral 
nutritional support

Common variable 
immunodeficiency

Malabsorption of different 
severity, arising after age 2 years, 
poor response to vaccines, 
recurrent infections of upper 
airways

Absence of plasma cells, 
polymorphonuclear infiltrate 
of the lamina propria, 
GVHD-like lesions, Crohn’s 
like lesions

IgG <5 g/L+ low IgA 
or IgM

Steroids, budesonide, immunoglobulin 
replacement therapy

Lymphoproliferative  �   �   �   �

EATL (type 1 and type 2) Severe malabsorption, 
abdominal pain, fever, bleeding, 
obstruction and/or perforation; 
type 1 usually associated to CD, 
unlike type 2

Monoclonal population 
of T cells on IHC or flow 
cytometry

Inflammatory 
markers, abdomen 
CT/PET scan, 
capsule endoscopy

Consult haematologist +chemotherapy

CD4 +indolent lymphomas Severe malabsorption, 
abdominal pain, fever, bleeding, 
obstruction and/or perforation

1.	 Expansion of T-
CD4 +CD3+CD8− 
monomorphic 
lymphocytes of the 
epithelium/lamina 
propria on IHC or flow 
cytometry

2.	 Monoclonal beta/
gamma-TCR

Inflammatory 
markers, abdomen 
CT/PET scan, 
capsule endoscopy

Consult haematologist +chemotherapy

IPSID Malabsorption syndrome of 
different severity

TCR gamma/beta clonality 
on duodenal biopsy
Full thickness intestinal 
biopsy

Heavy chains of 
immunoglobulin

Consult 
haematologist +chemotherapy+antibiotics

Iatrogenic Severe malabsorption and 
suggestive pharmacological 
history

VA undistinguishable form 
CD

Duodenal biopsy and 
drug withdrawal

Drug withdrawal

Angiotensin type 2 receptor 
blockers

Severe malabsorption and 
suggestive pharmacological 
history

VA undistinguishable form 
CD

Duodenal biopsy and 
drug withdrawal

Drug withdrawal

Chemotherapy Severe malabsorption and 
suggestive pharmacological 
history

VA undistinguishable from 
CD, lamina propria fibrosis

Duodenal biopsy Steroids, consult oncologist to evaluate 
alternative regimens

Radiotherapy Severe malabsorption and 
history of radiotherapy

Lamina propria fibrosis Duodenal biopsy Steroids

GVHD Severe malabsorption and 
history of bone marrow 
transplantation

Crypt cell necrosis, loss of 
epithelium

Duodenal biopsy Steroids or budesonide

Infectious  �   �   �   �

Giardiasis Malabsorption syndrome of 
different severity. Consider 
immune-deficiencies as 
predisposing conditions

Identification trophozoites 
on duodenal biopsy

PCR from duodenal 
aspirate, positive 
stool specific 
immunoassay

Metronidazole

HIV enteropathy Known history of AIDS, presence 
of opportunistic infections

Decrease CD4 + T 
lymphocytes, increase in 
CD8 + T lymphocytes

HIV test Antiretroviral therapy, treatment of 
opportunistic infections

Tuberculosis Cough, ascites, night sweats, 
fever

Granulomatous disease Interferon-gamma 
release assay, CT, 
ascetic fluid/sputum 
analysis

Specific anti-TB regimens

Whipple’s disease History of seronegative migratory 
arthritis preceding onset of 
severe malabsorption and 
fever, enlarged lymphnodes, 
neurological symptoms

PAS + macrophagic 
infiltration of the lamina 
propria

►► PAS positive 
macrophages 
on duodenal 
biopsies

►► Positive PCR 
for Tropheryma 
whipplei

Ceftriaxone/meropenem followed by TMP-
SMX/hydroxychloroquine and doxycycline

Continued
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of these enteropathies and it is only possible to make 
an estimation of how common these conditions may 
be. For example, prevalence of olmesartan-associated 
enteropathy, which is certainly the most common form 
of drug-induced SNEs is estimated to vary in between 
1/4000 and 1/5000 case of olmesartan users.3 14 Auto-
immune enteropathy has an estimated incidence of 1/
million person years.15–18 Gastrointestinal involvement in 
common variable immunodeficiency (CVID) is frequent, 
and persistent diarrhoea has been described in up to 
20%–60% of cases.19–23 However, the true prevalence of 
VA in patients affected by CVID is still unknown.3 The 
prevalence of Whipple’s disease can be estimated around 
three cases per million people, according to a paper from 
Northern Italy.24

Finally, as far as SNCD is concerned, although it is the 
most common aetiology for SNEs,3–10 25 the true preva-
lence of SNCD among coeliac patients and in the general 
population still needs to be elucidated. While the first 
papers on SNCD reported a prevalence of SNCD of 
10%–20% of all coeliac patients,26–30 more recent studies 
show a lower prevalence between 2%–6.5%.8 9 31 These 
last figures on the prevalence of SNCD among all the 
coeliac patients are in line with the sensitivity of coeliac 
specific antibody testing.32 It is still unclear, however, if 
the difference between the first and the latest figures may 
be due to a true change in the prevalence of SNCD over 
the years, the higher sensitivity of Ema and TTA, or to the 

different diagnostic criteria adopted for this condition.25 
There are currently no data on the prevalence of SNCD 
in the general population.

LONG-TERM OUTCOMES AND MORTALITY
Only two papers7 8 have evaluated long-term outcomes 
in SNEs showing that these enteropathies are character-
ised by poor prognosis. In the UK paper by Aziz et al7 
patients affected by non-coeliac SNEs and those affected 
by SNCD had a higher mortality than conventional 
seropositive CD. In the Italian paper by Schiepatti et al, 
data about development of complications and mortality 
were provided. 4/260 patients with CD developed 
complications (type 1 refractory CD, abdominal B-cell 
lymphoma, small bowel carcinoma and enteropathy-
associated T-cell lymphoma), compared with 4/14 SNEs 
patients, with a complication rate of 0.2 (95% CI 0.1 to 
0.6) and 6.3 per 100 person years (95% CI 2.4 to 17.0), 
respectively.8

4/260 patients died in the CD group (three of unre-
lated causes and one of enteropathy-associated T-cell 
lymphoma) and 4/14 in the SNEs group, therefore 
corresponding to a mortality rate of 0.2 (95% CI 0.1 to 
0.6) and 6.0 deaths per 100 person years (95% CI 2.2 
to 16), respectively (HR=25.37, 95% CI 6.15 to 104.63, 
p<0.001).8

Type of enteropathy
Clinical and laboratory 
features

Histological/molecular 
features on duodenal 
biopsy Diagnostic tests Treatment

Tropical sprue History of travel to/residency in 
endemic areas, anaemia with 
vitamin B12 and folate deficiency

Increased plasma cells 
and eosinophils in lamina 
propria, changes in 
duodenum, jejunum and 
ileum

Duodenal biopsy, 
VCE, exclusion of 
other causes of VA

Tetracycline or doxycycline +folic acid

Inflammatory  �   �   �   �

Eosinophilic gastro-enteritis History of atopy and allergies Massive eosinophilic 
infiltration on duodenal 
biopsy

Duodenal biopsy 
and peripheral hyper 
eosinophilia

Steroids and dietary therapy

Collagenous sprue Severe malabsorption Villous atrophy and 
subepithelial collagen 
deposition

Duodenal biopsy GFD and immunosuppression (budesonide, 
prednisone, azathioprine)

Crohn’s disease Chronic diarrhoea with blood, 
abdominal pain, fever, weight 
loss

Villous atrophy, granulomas Duodenal biopsy, 
colonoscopy + 
biopsies, abdomen 
CT, entero-MRI

Steroids, antibiotics, azathioprine, 
biological therapy

Idiopathic  �   �   �   �

IVA 1—transient VA likely 
post-infective

Diarrhoea, weight loss, 
dyspepsia

Histology usually 
undistinguishable from CD

Abdominal CT, VCE Spontaneous resolution within 6 months

IVA 2—persistent non-
lymphoproliferative VA

Severe malabsorption Histology usually 
undistinguishable from CD

Abdominal CT, VCE Immunosuppressants

IVA 3—persistent VA with 
lymphoproliferative features

Severe malabsorption, history of 
lymphoproliferative disorders

Histology usually 
undistinguishable from CD, 
monoclonal rearrangement 
for gamma-TCR

Abdominal CT, VCE Immunosuppressants, consider 
haematological consultation

CD, coeliac disease; CT, computed tomography; EATL, enteropathy associated T-cell lymphoma; GFD, gluten-free diet; GVHD, graft versus host disease; IELs, intraepithelial 
lymphocytes; IHC, immunohistochemistry; IPSID, immune-proliferative small intestinal disease; IVA, idiopathic villous atrophy; MEITL, monomorphic epitheliotropic T-cell 
lymphoma; MRI, magnetic resonance imaging; PAS, periodic acid Shiff staining; PET, positron emission tomography; PET, positron emission tomography; TMP-SMX, trimethoprim 
sulfamethoxazole; VA, villous atrophy; VCE, video-capsule endoscopy.

Table 1  Continued
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However, both the Italian and UK study did not 
compare risk of complications and mortality in SNCD 
and in each subtype of NCE to CD.7 8

This is a relevant point, as in our clinical experience 
it is likely that long-term outcomes are slightly different 
within the heterogeneous group of NCEs. In fact, while 
prognosis of SNEs due to an identifiable cause, such as 
drugs and infections, is usually excellent on removal of 
the trigger agent, patients affected by CVID, AE, idio-
pathic VA can develop severe complications worsening 
their prognosis.3 4 7 8 33–41

Patients affected by CVID enteropathy are burdened by 
a high mortality,33 39 mainly due to development of infec-
tious and malignant complications. Also patients with 
AE can develop lymphoproliferative complications,35 40 
and an American study showed an increased mortality in 
patients with AE, comparable to those affected by refrac-
tory CD.41

A recent dual-centre Italian-UK study, on forms VA of 
undetermined origin, also known as idiopathic villous 
atrophy (IVA), showed that these enteropathies can be 
subclassified into three main groups, with distinct clin-
ical phenotypes and prognosis.37 IVA group 1 is charac-
terised by forms of transient self-limiting partial VA, likely 
due to an infectious agent and good prognosis (5-year 
survival 96%). IVA group 2 is characterised by persistent 
non-clonal IVA with peculiar association with HLA 
DQB1*0301 and DQB1*06 and long-term survival (5-year 
survival was 100%). Finally, IVA group 3 is characterised 
by a cluster of enteropathies with lymphoproliferative 
features and poor outcome (5-year survival 27%). Hypo-
albuminaemia and age at diagnosis were major predic-
tors of mortality in IVA.

Finally, although a recent UK paper suggested that a 
more extensive small-bowel disease on capsule endoscopy 
correlated with a higher mortality (p=0.019) in SNEs,42 a 
thorough study of clinical predictors of poor long-term 
outcomes and mortality may be helpful to address the 
clinical follow-up of these patients.

SERONEGATIVE COELIAC DISEASE
A minority of coeliac patients present with VA and nega-
tive serology at diagnosis. These patients are affected by 
SNCD. Diagnosis of SNCD is based on the clinical and 
histological response to a GFD, after the exclusion of 
other NCEs.3 4 25 In the last years, our understanding of 
SNCD has been growing and it is likely that different 
forms of SNCD may exist. According to the literature, 
forms of true SNCD may be found in an early phase 
of the disease with a lesser degree of VA, as well as in 
the late stage of disease (with possible refractory CD or 
lymphoma) and in dermatitis herpetiformis.25 Remark-
ably, up to 30% of patients with biopsy proven dermatitis 
herpetiformis can have a negative serology at diagnosis.43 
Forms of SNCD may also rarely occur in the first degree 
relatives of coeliac patients.44 45 Patients who had already 
been started on a GFD or steroids/immunosuppressive 

therapies prior to serological testing may also present with 
IgA negative TTA/EmA at diagnosis.25 However, when 
immunosuppressants are withdrawn or a GFD re-started a 
positive coeliac serology is found in these patients. There-
fore, they should be considered as affected by conven-
tional seropositive CD and not by SNCD.25

Debates still exist on whether patients affected by total 
IgA deficiency who show positive class IgG TTA or IgG 
EmA and VA should be considered as affected by SNCD. 
Taking into consideration that these patients generate 
an IgG-based serological response, this point may be in 
favour of a diagnosis of conventional seropositive CD 
instead of that of true SNCD.25 However, comparative 
data on the clinical phenotypes and long-term outcomes 
of patients with CD associated with IgA deficiency and 
SNCD are still lacking.

Finally, some authors suggest that SNCD can be found 
in association with CVID.46–49 Although this point is highly 
debated, the histological recovery of VA after gluten with-
drawal is the mainstay for confirming CD in this specific 
setting. Moreover, a negative HLA-DQ2 and DQ8 typing 
is very useful to rule out CD.48 49 On the contrary, coeliac 
antibodies have no role in this diagnostic work-up. In 
fact, class IgG EmA has been found in CVID patients who 
had previously received intravenous immunoglobulin 
replacement therapy and in whom CD was excluded, due 
to the absence of HLA-DQ2 and DQ8 molecules.22 48 49 
Finally, certain histopathological features such as absence 
of plasma cells and the presence of a polymorphonuclear 
infiltrate and graft-versus-host disease like lesions48–50 
were described in patients affected by CVID and duodenal 
VA but not in untreated CD. However, their role is only 
supportive for diagnosis of CVID.

Although the main literature findings suggest that 
patients with SNCD are older at diagnosis and can more 
frequently present with severe malabsorption,7–9 25 29 there 
is a lack of clinical data about the long-term follow-up of 
SNCD.

CLINICAL FEATURES OF PATIENTS WITH SERONEGATIVE 
ENTEROPATHIES
In the vast majority of cases, the clinical picture of 
SNEs is dominated by a severe malabsorption syndrome 
requiring upper GI endoscopy despite the negative 
coeliac serology.3 4 According to the literature, adult 
patients with SNEs (both SNCD and non-CD enteropa-
thies) are older than patients with conventional seropos-
itive CD.3 4 7–9 Therefore, the overlap in presenting symp-
toms between NCEs, SNCD and complications of CD is 
certainly a major challenge in the differential diagnosis 
of these conditions.

Some clinical clues can be useful to guide the differen-
tial diagnosis between seronegative CD and non-coeliac 
SNEs. For example, a thorough pharmacological and 
travel history can guide towards a diagnosis of iatrogenic 
forms of SNEs or tropical sprue, respectively. A personal 
history of primary (such as CVID or IgA deficiency) or 
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secondary immunodeficiency can represent a predis-
posing factor to giardiasis.3–11 A history of recurrent 
upper and lower airways infections in early childhood 
can support the diagnosis of CVID. Finally, for other 
conditions such as Whipple’s disease, tuberculosis and 
HIV, VA and a malabsorption syndrome are usually not 
the typical primary manifestations prompting the diag-
nosis, especially if other more relevant findings unre-
lated to malabsorption are not present. For example, 
Whipple’s disease should be suspected predominantly in 
middle-aged Caucasians men with a long-lasting history 
of seronegative arthritis, lymphadenopathy and fever, 
which anticipates the onset of a severe malabsorption 
syndrome.24 51 A potentially life-threatening neurological 
involvement can complete the clinical picture.

HISTOLOGICAL FEATURES OF SERONEGATIVE 
ENTEROPATHIES
Although VA is the key histological feature for NCEs and 
it is mandatory for the diagnosis, there are currently no 
specific histological markers allowing the differential 
diagnosis between SNCD and other non-coeliac SNEs. 
Some of these histological findings may be supportive 
for a specific aetiology (see table  1), but need always 
to be considered in the whole clinical and biochemical 
scenario. The only two conditions that can be directly 
diagnosed through histology are giardiasis and Whip-
ple’s disease. However, these two conditions usually do 
not pose a problem of differential diagnosis with SNCD 
and other seronegative enteropathies, as VA is not always 
present and the diagnostic tests are very specific. PCR 
on duodenal biopsies aspirate or direct identification 

of Giardia lamblia by the pathologist on formalin-fixed 
paraffin embedded H&E stained small-bowel specimens 
are reliable diagnostic methods for making the diagnosis 
of giardiasis.3 4 Duodenal biopsy showing a  periodic acid 
Shiff staining+diastase resistant macrophagic infiltration 
of the lamina propria is key to the diagnosis of Whipple’s 
disease. PCR for Tropheryma whipplei is highly specific but 
should be reserved for certain sterile sites, such as the 
central nervous system.51

Traditional histology, immunohistochemistry, flow 
cytometry and molecular diagnostics (PCR on duodenal 
specimens for detecting monoclonal rearrangements of 
gamma/beta-TCR genes) remain the key diagnostic tests 
for some kind of rare primary lymphoproliferative disor-
ders of the small bowel that can manifest with VA in the 
uninvolved non-neoplastic mucosa.52 These conditions 
can pose a problem of differential diagnosis with SNCD 
and include enteropathy associated T-cell lymphoma- 
type 1 and type 2, indolent T-cell lymphoproliferative 
disease of gastrointestinal tract, and immune-proliferative 
small intestinal disease. Abdomen CT, positron emission 
tomography (PET)-CT and bone marrow aspiration can 
complete the diagnostic work-up for these disorders.3 4

Some interest was initially dedicated to intestinal 
deposits of IgA tTG2 antibodies that were found in the 
small bowel mucosa of seronegative coeliac patients, 
but not in other NCEs.29 However, their specificity has 
recently been questioned,53 so their relevance for differ-
entiating SNCD from other NCEs in everyday clinical 
practice is still limited.

More recently, it has been suggested that analysis of 
intraepithelial lymphocytes by means of flow cytometry 

Figure 1  Algorithm for the differential diagnosis of duodenal villous atrophy. CVID, common variable immunodeficiency; DGP, 
deamidated gliadin antibodies; EmA, endomysial antibodies; TTA, tissue transglutaminase antibodies.
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allows the distinction of SNCD from non-coeliac SNEs on 
the basis of the so called ‘coeliac lymphogram’.10 54 These 
methods, however, need to be validated on larger sample 
sizes.

SEROLOGICAL MARKERS AND FAECAL TESTS
Enterocyte antibodies (AEA) and dosage of serum 
immunoglobulins are the most relevant blood test in the 
differential diagnosis of SNEs.3 4 AEA detected by means 
of indirect immunofluorescence on monkey jejunum 
slides are the mainstay for serological diagnosis of AE 
in adults.16 18 55 In children, also cases of AE with nega-
tive AEA have been described, particularly in association 
with rare and complex immunodeficiency syndromes.56 
Although standard diagnostic criteria for the detection of 
AEA in indirect immunofluorescence are still lacking, on 
the basis of our clinical experience, we and others suggest 
that in adult patients with VA unresponsive to a GFD, posi-
tive AEA confirm the diagnosis of AE.3 4 16 26 34 35 55 Anti-
goblet cell antibodies were also proposed as a further 
marker for AE.18 However, they are totally non-specific 
and their use should definitely be discouraged for the 
diagnosis of AE.3 4 57

A marked decrease of IgG (at least 2 SD below the mean 
for age) and at least one of either IgM or IgA is required 
to make a diagnosis of CVID. The following diagnostic 

criteria must also be fulfilled: onset of immunodeficiency 
after the age of 2 years; absent isohaemagglutinins and/
or poor response to vaccines; exclusion of secondary 
causes of hypogammaglobulinaemia such as malignan-
cies, drugs, infections and genetic disorders.19

Finally, for giardiasis, identification of cysts or tropho-
zoites in the stool, stool specific Giardia antigens, PCR 
on duodenal biopsies aspirate or direct identification of 
the parasite by the pathologist on formalin-fixed paraffin 
embedded H&E stained small-bowel specimens are reli-
able diagnostic methods.3 4

Conditions that should not be considered in the differential 
diagnosis
It has been reported that also small intestinal bacteria 
overgrowth (SIBO) and Helicobacter pylori may be asso-
ciated with non-coeliac VA.6–8 However, the strength of 
evidence is poor for these two conditions. In patients 
affected by SIBO a wide variety of histological lesions 
have been reported,58–60 but VA is not a key diagnostic 
element. Whereas mild VA seems to occur only in the 
most severe cases of SIBO,6 7 9 in most patients a normal 
villous architecture has been described.58 59 Moreover, in 
patients with VA and absence of any predisposing condi-
tions to SIBO a positive glucose H2 breath test is quite 
likely to be a consequence of the histological lesions 
themselves rather than their cause.60 Few reports suggest 
peptic duodenitis with or without H. pylori infection5 7 61 as 
the cause of SNVA, but there is scarce evidence in favour 
of its causative role in SNVA.

METHODOLOGICAL APPROACH TO DIFFERENTIAL 
DIAGNOSIS OF SERONEGATIVE ENTEROPATHIES
Currently, there is no standardised international 
consensus about the nomenclature and the clinical 
management of SNEs. However, based on our experience 
and the recommendations by the American Gastroenter-
ology Association, and other centres with international 
expertise on SNEs,3–11 we have developed an investi-
gational work-up for the differential diagnosis of SNEs 
(figure 1).

The first step is the assessment of VA on correctly 
duodenal specimens taken from the second duodenal 
portion. It is mandatory to ascertain that investigations 
leading to the diagnosis of VA were conducted while on 
a gluten-containing diet, and if not, additional or repeat 
testing should be performed after gluten-challenge 
(box 1). For patients with a history of VA, a careful review 
of duodenal biopsy slides by an expert gastrointestinal 
pathologist informed about the pharmacological history 
and clinical features of the patient is mandatory. This 
means that patients presenting with increased intraep-
ithelial lymphocyte count only, without VA, cannot be 
considered in this algorithm. Unfortunately, the poor 
orientation of duodenal specimens still account for a 
substantial proportion of the diagnostic errors in SNEs, 

Box 1  Diagnostic panel for differential diagnosis of 
seronegative enteropathies

Laboratory tests
►► HLA typing.
►► Serum IgA, IgG, IgM.
►► IgA and IgG Ema, TTA and DGP.
►► Anti-enterocyte antibodies.
►► HIV testing.
►► Quantiferon.

Stool tests
►► Giardia lamblia and other parasites.
►► Viruses.
►► Helicobacter pylori antigens.
►► Faecal calprotectin.

Duodenal biopsies
►► H&E and PAS staining.
►► PCR for Giardia, tuberculosis and Whipple’s disease.
►► Small bowel aspirate.
►► PCR for beta and gamma-TCR clonality assessment.
►► Flow cytometry for aberrant IELs.

Other examinations
►► Capsule endoscopy.
►► Abdomen CT/PET.
►► Colonoscopy+biopsies.

DGP, deamidated gliadin antibodies; EmA, endomysial antibodies; IELs, 
intraepithelial lymphocytes; PAS, periodic acid Shiff staining; PET, positron 
emission tomography; TCR, T-cell receptor; TTA, tissue transglutaminase 
antibodies.
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leading to overestimation of seronegative CD and unnec-
essary treatment.62

The second key requirement is the synchronous pres-
ence of negative IgA EmA/ttG/DGP.4

Once VA and negative coeliac antibodies are 
confirmed, all the possible aetiologies must be excluded 
before considering the possibility of SNCD or IVA.3 4 25 37 
In this regard, a pertinent pharmacological and clinical 
history, together with specific laboratory and molecular 
tests can guide clinicians to the appropriate diagnosis 
in a substantial number of cases (table 1). HLA typing 
for DQ2.5 (DQA1*05, DQB1*0201), DQ2.2 (DQA1*02, 
DQB1*0202), DQ8 (DQA1*03, DQB1*0302) and DQ7.5 
(DQA1*05, DQB1*0301) should be carefully considered, 
particularly when negative in order to exclude SNCD.3 4 25

CLINICAL MANAGEMENT AND FOLLOW-UP OF 
SERONEGATIVE ENTEROPATHIES
The optimal management of SNEs is still unknown. Data 
from major referral centres have tried to address the 
issue of the differential diagnosis of SNVA, but there is 
still a complete lack of data on the best treatment options 
and timing for clinical and endoscopic follow-up of these 
patients.

Based on our clinical experience, we propose the 
following options for the treatment and follow-up of 
these patients.

Treatment
While for patients affected by SNEs due to a known 
cause, the treatment depends on the underlying aeti-
ology (see table  1), it is still unclear what the best 
approach for patients with SNEs and no identifiable 
cause should be. Although histological response to a 
GFD is the mainstay for diagnosing SNCD, uncertain-
ties still exist about the correct timing for a patient 
affected by SNVA, positive HLA-DQ2/DQ8/DQ7.5 
and negative investigations to be started on a GFD. We 
think that it can be reasonable to take into account 
factors such as ethnicity, HLA typing and severity of 
the clinical picture and length of involved small-bowel 
on capsule endoscopy3 4 7 37 42 to guide the decision 
on whether or not to start a GFD. We suggest that in 
Caucasian patients carrying HLA-DQ2/DQ8 and in 
whom no alternative aetiology has been found, a GFD 
could be started. In patients with these characteristics 
and presenting with severe features of malabsorption 
and age  >50 years corticosteroids followed by oral 
budesonide may be considered to promote mucosal 
recovery. Parenteral nutrition should be considered 
for patients with severe malabsorption and malnu-
trition. In patients with no cause found for VA, mild 
symptoms and absence of laboratory abnormalities 
at diagnosis (IVA 1), it may be reasonable to adopt a 
‘watch and wait’ approach and a histological follow-up, 
as this resulted in histological recovery of VA within 

Figure 2  Flow-chart for the diagnosis and management of seronegative coeliac disease and IVA. CD, coeliac disease; GFD, 
gluten-free diet; IVA, idiopathic villous atrophy; PET, positron emission tomography; VCE, video capsule endoscopy; TCR, T-cell 
receptor.
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12 months from diagnosis.3 7 37 Figure 2 shows a flow 
chart for the diagnosis and management of SNCD and 
idiopathic forms of VA.

Follow-up
Given the risk of poor long-term outcomes in SNEs,3 4 7 8 we 
strongly recommend a strict clinical and endoscopic follow-up 
in these patients, regardless of the underlying cause. While 
it could be debatable whether to perform a follow-up 
duodenal biopsy in patients with SNEs due to an identifiable 
and reversible cause (such as iatrogenic) and in whom a 
complete and satisfactory clinical response to treatment has 
occurred, we believe it is mandatory to document both histo-
logical recovery and extension of the involved small-bowel 
by means of VCE in patients with SNCD, CVID, autoimmune 
enteropathy, IVA, iatrogenic causes and lymphomas.

CONCLUSIONS
Differential diagnosis and clinical management of SNEs in 
adults are still challenging, and in the absence of specific 
international guidelines, pitfalls are still common. In our 
review, we have suggested investigation and management 
strategies based on expert opinion, which we hope can 
nevertheless be helpful and largely pragmatic, despite the 
lack of a true evidence base.

A systematic and algorithmic approach may be useful 
to appropriately categorise these patients and treat them 
accordingly. Assessment of histological response to treat-
ment is the mainstay to make the diagnosis of SNCD, but 
also to guide clinical management and follow-up of the 
other forms of SNEs.

Future research perspectives may include the develop-
ment of standard consensus guidelines for the diagnosis 
and a better definition of natural history of different forms 
of SNEs. Identification of molecular mechanisms beyond 
SNVA will also be precious to develop biomarkers and target 
therapies, particularly for patients at higher risk of poor 
outcomes.
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