








Downloaded from http://bmjopengastro.bmj.com/ on February 24, 2018 - Published by group.bmj.com

8 Open Access

Table 3 Modified Marsh Classification of histological findings (Oberhuber) in patients with concomitant CD and patients with

CD alone at baseline and after GFD

Marsh modified

(Oberhuber) Group
P value
P value between
Concomitant NAFLD and before P value concomitant
CD versus after CD before versus NAFLD and CD and
Class n=101 GFD n=30 after GFD CD alone
Before After
Before GFD After GFD GFD GFD
N (%) N (%) N (%) N (%)
Type O 0 13 (12.871) <0.0001** 0 42 (84) <0.0001** Before GFD: 1.000
After GFD: 0.0306
Type 1 0 79 (78.217) <0.0001** 0 8 (16) <0.0001** Before GFD: 1.000
After GFD:<0.0001
Type 2 1 (0.99) 2 (1.98) 0.4448 310) 0 <0.0001** Before GFD: 0.3830
After GFD:<0.0001
Type 3a 63 (62.376) 7 (6.93) <0.0001** 12(40) O <0.0001** Before GFD: 0.2654
After GFD:<0.0001
Type 3b 23 (22.772) 0. <0.0001** 9 (30) 0 <0.0001** Before GFD: 0.2094
After GFD:<0.0001
Type 3c 14(13.861) O <0.0001** 6 (20) 0 <0.0001** Before GFD: 0.3991
After GFD: 1.0000
Complete histological 23 (22.772) 42 (84) p<0.0001
improvement (n (%))
Partial histological 69 (68.316) 8 (16) p<0.0001
improvement (n (%))
No improvement (n (%)) 9 (8.91) 0 p<0.0001

Histological classification is according to Modified Marsh Classification of histological findings in CDceliac disease (Oberhuber).*? The
classification depends on assessment of four indicators: IEL/100 (intraepithelial lymphocytes) enterocytes jejunum, IEL/100 enterocytes

duodenum, crypts hyperplasis and villi.
Classification:

type 0: normal mucosa; type 1: seen in patients on GFD (suggesting minimal amounts of gluten or gliadin are being ingested); patients with
dermatitis herpetiformis; family members of patients with CD, not specific, may be seen in infections; type 2: seen occasionally in dermatitis

herpetiformis; type 3: spectrum of changes seen in symptomatic CD.

The same classification system was used to assess the endoscopic appearance before GFD and 1year after beginning the GFD; the
endoscopist who performed the follow-up gastroscopy was unaware of the baseline endoscopic appearance. Complete histological
improvement is defined as resolution of villous atrophy associated with the absence of crypt hyperplasia and <40/100 intraepithelial
lymphocytes. Partial histological recovery is defined as improvement of at least one grade on the Marsh classification compared with the

initial histology.
**Significant at p<0.05.

CD, coeliac disease; GFD, gluten-free diet; NAFLD, nonalcoholic fatty liver disease.

to investigate the frequency of CD among adult patients
with NAFLD and investigate the clinical, histological
and immunological features as well as the management
of these patients.

In the currentstudy, CD was diagnosed by TTGA/EMA
IgA or DPG and intestinal biopsy in 7.2% of our patients
with NAFLD, which is within the range of 2%-14% that
was reported in previous studies.”™ ** Although
two-thirds of patients with concomitant NAFLD and
CD had gastrointestinal symptoms of varying intensity,
CD was neither diagnosed or suspected prior enrol-
ment in the study due to either low awareness of celiac
disease or the unavailability and high costs of CD diag-
nostics. In the current study, undiagnosed recurrent

bloating, repeated diarrhoea with or without angular
stomatitis or dermatitis herpetiformis or suboptimal
BMI (<24) or refractory anaemia, nutritional (vitamin
B12, vitamin D and folic acid) in patients with NAFLD
deficiencies were associated with high likelihood of CD
and represented important warning signs raising the
clinical suspicion of CD in patients with NAFLD and
warranting screening.

The advanced intestinal inflammation and villous
atrophy and higher levels of proinflammatory cyto-
kines observed in our patients with concomitant
NAFLD and CD suggest advanced intestinal injury in
such patients compared with those with sole CD. Also,
patients with concomitant NAFLD and CD had higher
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Figure 2 Baseline cytokines in the three groups. (A) Baseline TTGA, TNF-q, IL-15 and IL-17 and (B) IL-6, IL-10 and TGF-B
and YKL-40 in patients of the three groups. Group A: concomitant NAFLD and coeliac disease (n=182); group B: NAFLD
(n=100); group C: coeliac disease (n=50). In the box plot, the black centre line represents the median for each dataset. The first
and third quartiles (IQR) are located at the edges of the box. The points represent outliers. *Significant. **Highly significant. IL,
interleukin; NAFLD, non-alcoholic fatty liver disease; TNF-a, tumour necrosis factor-alpha; TGF-f, transforming growth factor
beta; TTGA, tissue transglutaminase antibody; YKL-40: chitinase-3-like-1 human cartilage glycoprotein-39.

levels of hepatic steatosis, LS, hepatic fibrosis progres-
sion rates and profibrotic mediators compared with
those with either NAFLD or CD alone. Such differ-
ences in severity of intestinal and hepatic damage may
have several potential explanations. The previous diag-
nosis of coeliac enteropathy in several patients with
sole CD and the initiation of GFD at some time point
(despite lack of GFD strict compliance in the majority
of patients) may have reduced intestinal lesions to
some extent. In contrast, none of our patients with
NAFLD was previously diagnosed with coeliac so

patients pursued consuming typical Egyptian gluten-
rich diet resulting in ongoing enteropathy, signifi-
cant intestinal damage with release of proinflamatory
cytokines, increased intestinal permeability and gut
bacteria dislocation.” *® The intestinal microbiome
may increase influx of fatty acids intestinally derived
toll-like receptor 4 and toll-like receptor 9 agonists
into the efflux of the liver through the portal circu-
lation which, in turn, activate hepatic TNF-o. medi-
ating the pathogenesis of NAFLD and its progression
to NASH.” Another explanation may be that patients
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Figure 3 Correlation between individual cytokines and Modified Marsh classification for coeliac disease that assesses the
intraepithelial lymphocytes per 100 enterocytes (IEL/100 enterocytes), crypt hyperplasis and villi.*? IL, interleukin; TNF-a,
tumour necrosis factor-alpha; TTGA, tissue transglutaminase antibody.

with concomitant NAFLD and CD initially developed
hepatic steatosis (due various risk factors), which
represented the primary hit and CD gut-derived endo-
toxaemia represented the second hit that accelerated
progression of NAFLD.*7 %4

Initiation and compliance to a GFD has been a real
challenge in the current study. Gluten-containing
foods are the cornerstone of the typical Egyptian
diet characterised by inclusion of wheat and bread in
almost all Egyptian meals. GFDs are rarely available in
the Egyptian market, and if found they are extremely
expensive and beyond the reach of the majority of
patients. In the current study, it was mandatory to
provide patients with detailed nutritional consulta-
tion and recipes of affordable GFDs from corn and
rice flour. In the current study, CD patients with or
without NAFLD showed significant clinical improve-
ment after adherance to GFD. However, complete
histological recovery was less or delayed in patients
with concomitant NAFLD and CD. This might be due
to consumption of minimal amounts of gluten or

due to potential cross-contamination while preparing
food or due to the more baseline advanced intestinal
damage in patients with concomitant NAFLD and CD.

To date, histology of intestinal biopsy is the gold
standard for the diagnosis of CD and confirming
complete response to GFD in many regions because
other diagnostic procedures maybe unavailable.”
However, upper endoscopy is an invasive, expensive
procedure, and repeating endoscopy for follow-up
of the response of patients to GFD is inconvenient
to many patients. Thus, we investigated the clin-
ical utility of other potential non-invasive methods
for screening, diagnosis and follow-up of CD. The
current study showed that anti-TTGA was a good
screening test with reasonable sensitivity, specificity,
PPV and NPV; however, EMA IgA may be beneficial
in confirming CD in anti-TTGA positive cases partic-
ularly in patients with concomitant NAFLD/NAASH.
Some studies showed false-positive TTGA results in
patients with connective tissue disorders, inflamma-
tory bowel diseases and in chronic liver disease of
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Figure 4 Baseline and follow-up transient elastography (TE) in patients with concomitant NAFLD and coeliac disease (n=182;
group A), patients with NAFLD (n=100; group B) and patients with coeliac disease alone (n=50; group C). NAFLD, NAFLD, non-

alcoholic fatty liver disease.

identified a set of clinical warning signs and non-in-
vasive biomarkers that increase the identification of
CD in patients with NAFLD and monitoring of both
diseases. Concomitant NAFLD and CD may have
advanced intestinal damage and more advanced forms
of NAFLD suggesting that both disorders have negative
impact on each other. Thus, current study highlighted
the importance of early detection and management of
CD in patients with NAFLD to improve the outcome
and reduce complications of both disorders.
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