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The Duodenal Bulb Comes of Age in the Diagnosis of
Celiac Disease

See “Clinical and immunologic features of ultra-
short celiac disease,” by Mooney PD, Kurien M,
Evans KE, et al, on page 1125.

In this issue of Gastroenterology, Mooney et al1 report
the importance of taking biopsies from the duodenal

bulb (D1) in the diagnosis of celiac disease (CD). Their
results not only continue to challenge the notion that this
site should be avoided, but also add to the understanding of
the natural history of the condition.

The demonstration in the 1950s of abnormalities in
small intestinal mucosa of patients with CD2 and discovery
that gluten was the offending agent3 revolutionized the
diagnosis and management and allowed more precise defi-
nition. CD is now regarded as a disorder characterized by
immune mediated damage to the small bowel mucosa trig-
gered in genetically susceptible individuals by gluten, a
protein complex in wheat, rye, and barley cereals.4 Mucosal
damage covers a spectrum of change from mild to severe
lesions as shown by the pioneering work of Marsh.5

When biopsies were obtained by capsule, the distal
duodenal or the proximal jejunum were targeted. With the
advent of an endoscopic technique biopsies are taken more
proximally from the second part of the duodenum (D2) or
just beyond. Taking specimens from the D1 was avoided in
the belief that the presence of Brunner’s glands, peptic
duodenitis, gastric metaplasia, and gastric heterotopia
distort villi making interpretation difficult or impossible in
the context of the diagnosis of CD. Other factors are stiffness
of bulb tissue making the mucosa difficult to grasp by small
endoscopic forceps and the presence of infective agents
such as Giardia lamblia and Helicobacter pylori.6 When it
was shown that biopsies from D1 could be used to diagnose
CD, just as those from D2, this position became untenable.7,8

Further evidence from a number of small series summarized
in Table 11 indicates that biopsies from D1 can be inter-
preted accurately and this area is the only site of villous
atrophy in some newly diagnosed patients with CD. In
7 studies of adults between 2001 and 2014, only 25 such
cases were identified with a prevalence ranging between
1% and 11%. In 7 series of children, 52 cases were found
with a prevalence between 3% and 16%. This entity was
termed ultrashort CD (USCD).

The aim of the current study1 was to establish the
prevalence of USCD in a large, unselected series of patients
attending for routine upper gastrointestinal endoscopy and
duodenal biopsy and to assess the best site for bulb biopsy,
the optimum number of biopsies, and the histologic and
clinical features. From a single endoscopy list, 1378 patients
were recruited consecutively and 268 new cases of CD

identified. Of these, 26 had villous atrophy confined to D1.
All had HLA markers compatible with CD and 24 were
serologically positive for endomysial or transglutaminase
antibodies. Other causes for villous atrophy were not found
in the 2 who were serologically negative.

Quadrantic biopsies from D1 at 12, 3, 6, and 9 o’clock
with patients in the left lateral position were taken from
171 individuals who were considered at high risk of CD.
Taking a single biopsy from any site in D1 increased the
detection rate of CD by 9.3% to 10.8%. Peptic duodenitis
was only seen in 4.1% of samples from D1 compared with
1.4% for D2. Interference from Brunner’s glands was
observed in 1.2% and 0.3% of sites. Thus, it was shown that
biopsies taken from D1 can be interpreted accurately and
are of value in making the diagnosis of CD. Because only 1
biopsy is required from this area to increase the diagnostic
yield by 9.7%, it will not add significantly to costs or time
taken for endoscopy.

Patients with USCD were younger than those with con-
ventional CD and in both groups there was a female pre-
ponderance (Table 1). On multivariate analysis, unlike those
with conventional CD, USCD patients did not differ from
controls with regard to the presence of anemia, diarrhea, a
family history of CD, lethargy, and osteoporosis. Those with
USCD had lower tissue transglutaminase antibody (tTG)
titers (median, 4.8� vs 20.0� upper limit of normal
[ULN]; P ¼ .02), less ferritin deficiency (13.6% abnormal vs
31.5%; P ¼ .007), and folate deficiency (3.8% abnormal vs
18.0%; P ¼ .003) than those with conventional CD, but data
for osteopenia and osteoporosis were similar. Results of
staining intraepithelial lymphocytes from the two sites with
CD3, CD4, and CD8 were indistinguishable (Table 1).

Follow-up information was available on 24 of 26
patients with USCD. After a median of 16 months on a
gluten-free diet (GFD), tTG levels decreased (P ¼ .006) and
calcium levels increased (P ¼ .03). No changes in other
indices were observed, including hemoglobin, ferritin, and
folate. These results contrasted with those for patients with
conventional CD who, as well as showing a decrease in tTG
(P < .0001), experienced significant increases in vitamin B12

(P < .0001), ferritin (P < .0001), and folate (P ¼ .001), and a
significant decrease in alanine aminotransferase (P ¼ .004).
Those with USCD adhered slightly less well to GFD than
those with conventional CD, with all but 1 patient reporting
an improvement in symptoms. No difference between the
median symptom improvement score was found for the
2 groups.

These patients have been labelled as having USCD, but is
this true for all the patients? It is certainly true for 7 of 26
cases (26.9%), because D2 biopsies from these were
completely normal. Of the other 19, 18 (69.2%) had
Marsh 1 an 1 (3.8%) Marsh 2 lesions in D2. The authors
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regard these changes in D2 as nonspecific, as indeed some
may be, but it is also possible that, because Marsh 3 lesions
have been found in D1 and most patients have positive
celiac serology, they represent milder histologic changes
owing to CD further down the bowel. Milder lesions do fall
within the celiac histologic spectrum.5 It is not known in
these patients how far down the bowel these changes
extend. If it is true that the lesions are more extensive in
some cases, it would help to explain the clinical features
observed, for a paradox that the authors acknowledge if CD
is confined to D1, a very small area, why should patients
have symptoms and nutritional deficiencies. It is possible
that, because lesions are patchy, more distal abnormalities
were undetected. What is clear is that D1 biopsies clinch
the diagnosis in these cases.

A hypothesis the authors suggest that should be
emphasized is that, in this series of patients, we are seeing
the evolution of CD. First, histologic changes are confined to
D1 as found in 7 of 26 patients (26.9%) in the USCD group.
Then, as the disorder progresses changes develop in D2,
Marsh 1 (18/26, 69.2%) and Marsh 2 (1/26, 3.8%) lesions.
Then, as in conventional CD, Marsh 3 abnormalities develop
in D2. It is likely that, at an earlier stage, milder lesions were
present in D1. This progression was shown to occur in a
study from Finland when patients with Marsh 1 or 2
changes in the distal duodenum deteriorated histologically if
a gluten-containing diet was continued.9 That those with
USCD have an early form of CD is supported by the earlier
age at diagnosis compared with conventional CD, lower level
of tTG antibodies, milder clinical features, and fewer
nutrient deficiencies (Table 1).

Because patients have milder symptoms and fewer
deficiencies than those with conventional CD, should they be
offered a GFD? There is no doubt that they should; a mild
clinical phenotype does not necessarily equate to a satis-
factory quality of life. It is evident that some patients with
CD only recognize that they were suffering from ill health
after experiencing the benefits conferred by a GFD. As the
authors point out, treatment at this stage with GFD may well

prevent more extensive and severe disease developing later
in life, possibly with complications such as osteoporosis and
malignancy.10

The importance attached to taking biopsies from D1 for
the diagnosis of CD is reflected in recent guidelines4,11–13

and the practice is becoming more common. In an American
pediatric center, 5 times more D1 biopsies were carried out
between 2008 and 2010 (25%) than between 2000 and
2003 (5%).14 Independent predictors for obtaining a D1
biopsy were older age at biopsy and gross abnormal find-
ings in the gastric antrum and the duodenum.

Although assessing D1 histology in the diagnosis of CD is
gaining ground,15 an investigation from Finland has thrown
a spanner in the works.6 Twenty-two children with CD and
22 controls were studied with regard to the usefulness of
D1 biopsies. It was found that 20 mucosal specimens (45%)
were unsatisfactory for diagnosis because they were small,
superficial, or fragmented. In addition, marked crypt
hyperplasia occurred in 10 of 13 controls up to a flat lesion
although in this group, 3 had G lamblia, 1 Entamoeba
histolytica, and 1 H pylori infection. In the control
group, 14 of 17 patients (82%) carried the alleles HLA-DQ2
or -DQ8. Thus, some of the control children had character-
istics and organisms present that would affect the structure
of the mucosa in D1 calling into question the composition of
and the results in this group. Other authors have not
reported major problems in taking biopsies from D1 in
children15–17or adults.1,18 If the procedure is carried out
carefully with attention to detail, such as making sure
forceps pick up a generous piece of mucosa rather than only
scratching the surface, there is no reason why good biopsies
should not be retrieved.

In conclusion, evidence indicates that a biopsy from D1
showing Marsh 3 changes may clinch the diagnosis of CD
when D2 shows lesser degrees of abnormality or is normal.
Guidelines recommend taking biopsies from D1, but this has
not yet been adopted widely in clinical practice. It should be,
to maximize the chance of diagnosing this eminently treat-
able condition. The lowly D1 has come of age.

GEOFFREY HOLMES
Emeritus Consultant Gastroenterologist
The Royal Derby Hospital
Derbyshire, UK
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Entering the GOLDEN Age for Therapies in NASH

See “Elafibranor, an agonist of the peroxisome
proliferatorLactivated receptorLa and Ld,
induces resolution of nonalcoholic
steatohepatitis without fibrosis worsening,” by
Ratziu V, Harrison SA, Francque S, et al, on
page 1147.

The burden from nonalcoholic fatty liver disease
(NAFLD) is increasing rapidly,1 as reflected in re-

ferrals to hospital specialists as well as consideration for
liver transplantation,2 and yet there are no licensed thera-
pies for this condition. In this edition of Gastroenterology,
Ratziu et al3 report on the efficacy of GFT505, a dual
peroxisome proliferator-activated receptor (PPAR)-a and -d
agonist, in a well-conducted phase II study in patients with
nonalcoholic steatohepatitis (NASH). GFT505 has been
shown previously to have potent activity in preclinical
models of NAFLD, reducing hepatic lipid accumulation as
well as decreasing expression of proinflammatory and
profibrotic genes.4 The PPAR-a receptor is highly expressed

in rodent hepatocytes where, after agonism, it prevents
accumulation of triglycerides through an induction of genes
involved in mitochondrial and peroxisomal fatty acid
b-oxidation.5 However, GFT505 was still able to decrease
steatosis and liver inflammation in a PPARa knockout
mouse fed a Western diet and with a more pronounced
antifibrotic effect.4 The latter suggests that PPAR-d agonism
may mediate much of the antifibrotic effect of GFT505,
which is supported by the high levels of PPAR-d expression
in hepatic stellate cells, which are known to increase further
during hepatic stellate cell activation and liver fibrosis.6 The
effects of PPAR-d agonism on steatosis and inflammation
can also be explained by its ability to stimulate hepatic fatty
acid b-oxidation6 and its induction of macrophages to adopt
an alternative antiinflammatory M2 phenotype.7 Early phase
clinical studies supported the efficacy of GFT505 as
demonstrated by an improvement in liver biochemistry
when administered to patients with type 2 diabetes. These
studies also provided important insights on the mechanism
of action of GFT505, demonstrating improvements in
peripheral and hepatic insulin sensitivity with associated
decreases in plasma free fatty acid levels.8
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