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Capsule endoscopy in suspected small bowel
Crohn’s disease — Is it worth repeating a
negative study?

Dear Editor,

Crohn’s disease (CD) affects the small bowel (SB) in a significant
proportion of patients, with approximately 20% having exclusively
SB disease [1,2]. Therefore, various modalities have been employed
to allow a less invasive assessment/diagnosis when conventional
endoscopy has failed. Capsule endoscopy (CE) has a high diagnos-
tic yield (DY) for SB inflammation when compared with alternative
SB investigations [3,4]. Therefore, in patients with known CD, the
use of CE can positively affect management [5]. However, less infor-
mation is available for those with ongoing clinical concern of SB CD
when the initial CE is negative or inconclusive. Due to patient accep-
tance and ease of use, repeating CE remains a plausible option. In
small series, a repeat CE following an initially negative CE for occult
gastrointestinal bleeding (OGIB) has been shown to increase DY,
and change management in as many as 39% of patients [6]. During
an acute episode, back-to-back CE has also been shown to increase
the DY in OGIB [7].

Between March 2005 and March 2018, 2276 SB CE studies
were performed at our tertiary centre. During this time period
the method of CE video review remained unchanged; CEs were
reported based on clinical impression without use of a standard-
ised tool (e.g. Lewis score (LS) or Capsule Endoscopy Crohn’s
Disease Activity Index (CECDAI)) by one or more of four experi-
enced/experts CE readers. Our prospectively maintained database
of CE examinations was used to identify patients undergoing repeat
CE for suspected SB CD. Any initial CEs which lead to a diagno-
sis of CD and those repeated because of incomplete or inadequate
recording were excluded. Eventually, a case series of 18 patients
was compiled with the aim of assessing the DY of repeating a CE
in patients with ongoing clinical suspicion of SB CD and an ini-
tial complete negative or inconclusive study. Further clinical data
was extracted from the internal hospital records system TrakCare
(©Intersystems, Cambridge, MA). The median time between CEs
was 598 (48–3123) days and the second CE was carried out with a
different capsule model in 12/18 (66.7%) patients. Where the initial
capsule video was available this was reviewed prior to writing this
letter with a LS assigned retrospectively.

The cohort consisted of 15 women and 3 men, with a median age
of 44.4 (15.8–64.0) years at baseline CE. All of these patients had at
least one faecal calprotectin (FC) result recorded, with between 1
and 10 (median of 2.5) samples analysed; overall median FC 142.5
(0–1045) �g/g. For the purpose of analysis, FC < 20 �g/g, which is
the lower limit of detection by the laboratory (Launch Diagnostic
Systems, Longfield, UK), were recorded as 0 �g/g. Median FC results
are presented in Table 1 and the FC levels are compared to the CE
outcome in Fig. 1.

1. Repeat CE when initial CE is normal or reveals non-IBD
diagnosis

Of the five patients with a ‘normal’ initial CE none had repeat CE
suggestive of SB CD (DY: 0%). The median time interval between CEs
was 462 (91–1984) days. 4/5 (80%) of the repeats were normal, with
1/5 (20%) showing non-specific SB appearances suggestive of portal
hypertensive enteropathy (PHE). The median FC value in this group
was 270 (0–667) �g/g. Baseline CE was re-reviewed in 2 of these
cases and LS was calculated (both LS = 0); supporting the clinical
report for ‘normal’ issued at the time. Patients with positive ini-
tial CE, but non-IBD findings (n = 5), i.e. NSAIDs enteropathy (n = 1;
LS = 112), angioectasia (n = 1; LS = 196), appearances suggestive of
lymphoproliferative disease (n = 1; LS = 3593) and gastritis (n = 1),
had similar findings on repeat CE and one patient with a duodenal
ulcer had a normal repeat 3123 days (8.6 years) later; summarised
in Table 1. Overall, these patients as a group with a complete initial
CE showing no evidence of SB CD had a DY of 0/10 (0%) for SB CD
on repeating the CE.

2. Initial CE showing non-specific inflammation

The initial CEs showing inflammation were divided into those
which were, on balance felt suggested CD (n = 2), and those which
likely did not (n = 6). Of the 2 patients with findings initially sug-
gestive but not specific for SB CD, 1 of the subsequent CEs was
again suggestive of CD while the other again only showed non-
specific inflammation. They had a median FC of 35 (0–320) �g/g
and LSs of 4464 and 1104 on initial CE. These scores would fall in the
moderate to severe inflammation category, supporting the clinical
impression reported [8]. Six patients had non-specific inflamma-
tion, less associated with CD on initial CE. 2/6 (33%) of the repeat
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Table 1
Summary of CE findings in patients undergoing repeated capsule endoscopy.

Pt M/F Age (years) Initial CE findings Repeat CE
findings

Interval between
CEs (days)

Median FC result
(�g/g)

1 F 28 Normal Normal 183 300
2 F 55 Normal Normal 725 270
3 F 62 Normal (poor prep) Normal 462 439
4 F 59 Normal ?PHE 1984 115
5 F 29 Normal Normal 91 150
6 F 64 ?lymphoproliferative disorder ?inflammatory/infiltrative disorder 377 212
7 F 41 Gastritis Gastritis 685 135
8 F 36 Duodenal ulcer Normal 3123 155
9 M 44 NSAID enteropathy ?NSAID ulcer 1063 0
10 F 61 Angioectasia Angioectasia 538 360
11 M 30 Non-specific (NS) inflammation Normal 2269 50
12 F 23 NS inflammation ?CD 2066 249
13 F 54 NS inflammation ?CD ?Coeliac 421 105
14 F 57 NS inflammation NS inflammation 659 395
15 F 15 NS inflammation Normal 285 27
16 M 53 Mild inflammation at IC valve Normal 1560 115
17 F 24 ?CD NS inflammation 454 50
18 F 44 ?CD ?Gastric CD 48 20

0

100

200

300

400

500

600

700

Normal Non-specific Inflamma�on Alterna�ve diagnosis Sugges�ve of Crohn's
disease

M
ed

ia
n

fa
ec

al
 c

al
pr

ot
ec

�n
 le

ve
l (

ug
/g

)

Median faecal Calprotec�n levels

Fig. 1. Median faecal calprotectin level.

CEs were suggestive of SB CD, 3/6 (50%) were normal and 1/6 (17%)
again showed non-specific inflammation. One patient with mild
terminal ileal (TI) inflammation (LS = 112) on initial capsule had a
normal repeat. This group had a median FC of 110 (0–395) �g/g.
The 2 patients with findings suggestive of CD on their repeat CE
had higher median FC results (117 vs. 82.5) �g/g.

3. Conclusions

In our series, the overall DY of repeating CE in patients with
suspected SB CD was 16.7% (3/18). However, in patients with no
SB inflammation on the initial CE, none of the repeat CEs showed
changes suggestive of CD (DY = 0). In patients with non-specific
inflammation, not felt to be suggestive of CD on initial CE, the DY of
a repeat CE was 33%. Moreover, patients who had higher FC results
were more likely to have evidence supportive of a diagnosis of CD
on their repeat CE.

We recognise the small sample of our series. Moreover, the data
has been retrospectively drawn and remains heterogenous, with

initial capsule video only available for some, so LS could not be cal-
culated for cases. Despite these caveats, our findings would support
the hypothesis that repeat CE is useful in equivocal and inconclu-
sive studies where there is clinical suspicion of SB CD. Conversely,
in patients whose initial CE showed no evidence or suggestion of
SB inflammation, repeating the procedure seems to add little.

Conflict of interest
None declared.

Funding

No funding accepted.

References

[1] Crohn BB, Ginzburg L, Oppenheimer GD. Regional ileitis: a pathologic and clinical
entity. J Am Med Assoc 1932;99(16):1323–9.

[2] Molinié F, Gower-Rousseau C, Yzet T, Merle V, Grandbastien B, Marti R, et al.
Opposite evolution in incidence of Crohn’s disease and ulcerative colitis in North-
ern France (1988–1999). Gut 2004;53(6):843–8.



176 Correspondence / Digestive and Liver Disease 51 (2019) 170–179

[3] Dionisio PM, Gurudu SR, Leighton JA, Leontiadis GI, Fleischer DE, Hara AK, et al.
Capsule endoscopy has a significantly higher diagnostic yield in patients with
suspected and established small-bowel Crohn’s disease: a meta-analysis. Am J
Gastroenterol 2010;105(6):1240–8.

[4] Kopylov U, Yung DE, Engel T, Vijayan S, Har-Noy O, Katz L, et al. Diagnostic yield
of capsule endoscopy versus magnetic resonance enterography and small bowel
contrast ultrasound in the evaluation of small bowel Crohn’s disease: systematic
review and meta-analysis. Dig Liver Dis 2017;49(8).

[5] Dussault C, Gower-Rousseau C, Salleron J, Vernier-Massouille G, Branche J,
Frédéric Colombel J, et al. Small bowel capsule endoscopy for management of
Crohn’s disease: a retrospective tertiary care centre experience. Dig Liver Dis
2013;45(7):558–61.

[6] Svarta S, Segal B, Law J, Sandhar A, Kwok R, Jacques A, et al. Diagnostic yield of
repeat capsule endoscopy and the effect on subsequent patient management.
Can J Gastroenterol 2010;24(7):441–4.

[7] Min BH, Chang DK, Kim BJ, Lee IS, Choi MG. Does back-to-back capsule endoscopy
increase the diagnostic yield over a single examination in patients with obscure
gastrointestinal bleeding? Gut Liver 2010;4(1):54–9.

[8] Gralnek IM, Defranchis R, Seidman E, Leighton JA, Legnani P, Lewis BS.
Development of a capsule endoscopy scoring index for small bowel mucosal
inflammatory change. Aliment Pharmacol Ther 2008;27(2):146–54.

A.R. Robertson ∗

D.E. Yung
Department of Gastroenterology, Royal Infirmary of

Edinburgh, Edinburgh, EH16 4SA, United Kingdom

I.D. Arnott
Department of Gastroenterology, Western General

Hospital, Edinburgh, EH4 2XU, United Kingdom

J.N. Plevris
A. Koulaouzidis

Department of Gastroenterology, Royal Infirmary of
Edinburgh, Edinburgh, EH16 4SA, United Kingdom

∗ Corresponding author at: Department of
Gastroenterology, Royal Infirmary of Edinburgh, 51

Little France Crescent, Edinburgh, EH16 4SA,
Scotland, United Kingdom.

E-mail addresses:
alexander.robertson@nhslothian.scot.nhs.uk

(A.R. Robertson),
diana.yung@nhslothian.scot.nhs.uk (D.E. Yung),
ian.arnott@nhslothian.scot.nhs.uk (I.D. Arnott),

j.plevris@ed.ac.uk (J.N. Plevris),
Tassos.Koulaouzidis@nhslothian.scot.nhs.uk

(A. Koulaouzidis).

29 September 2018
https://doi.org/10.1016/j.dld.2018.10.007

Not all NAFLD patients are the same: We need to
find a personalized therapeutic approach

Dear Editor,

In the clinical practice, any decision should include consider-
ations regarding the clinical and physical circumstances of any
patient, in order to establish what is wrong and what treat-
ment options are available and adequate [1]. In addition, these
clinical decisions should be strengthened by research evidence
regarding the efficacy, effectiveness, and efficiency of the thera-
peutic approaches [1]. Lastly, clinical expertise is required to carry
any consideration jointly and recommend the treatment that the
patient is well-disposed to accept [1].

To date, although there are no approved pharmacological treat-
ments for NAFLD (and its advanced forms), the NAFLD management
essentially focuses on four key goals: (a) lifestyle change in order to

effect weight loss and reduce obesity, (b) control of the main car-
diometabolic risk factors, theoretically using agents with potential
beneficial liver effects; (c) correction of all modifiable factors that
lead the development and progression of liver fibrosis, given that
hepatic fibrosis seems to be the strongest predictor of poor long-
term outcomes; and (d) prevention of hepatic and extra-hepatic
complications [2–4]. Of these, interventions addressing obesity and
the features of metabolic syndrome (such as dyslipidemia, hyper-
tension, and impaired fasting glucose) may exert advantageous
effects on the risk of NAFLD-related complications, including car-
diovascular disease [2–4]. However, by way of illustration, it is
important to remember that, once cardiac dysfunction has pro-
gressed to clinically symptomatic heart failure (e.g., NYHA class
III and IV), a paradoxical relationship between body mass index
and survival outcomes occurs [5]; in other words, patients with
advanced heart failure and higher body mass index tend to have
better risk adjusted survival when compared to those with lower
body mass index [5]. Such paradox may indirectly suggest that cau-
tion should be applied when trying to effect weight loss in patients
with advanced cardiac dysfunction [3].

Extending the clinical meaning of this paradox to other car-
diometabolic risk factors, it is possible to speculate that carefulness
may be exerted when we comply with the achievement of stringent
cardiometabolic goals in NAFLD patients with serious complica-
tions. On the basis of this background, although there are no specific
studies and most experts [4,6–8] suggest the need for obtaining
tight cardiometabolic targets in (all) NAFLD patients, I believe that,
for instance, a blood pressure <130/80 mmHg and a glycemic target
with a hemoglobin A1c <48 mmol/mol [4,6] (as it is often sug-
gested) may be not adequate for all NAFLD patients, in particular
for those with important and serious comorbidities. A stringent
target range of systolic blood pressure (i.e., 110–130 mmHg) or
a less stringent range (i.e., 120–140 mmHg) may be preferred in
NAFLD patients according to the presence or absence of several rel-
evant factors, including hepatic, macrovascular and microvascular
complications, postural hypotension, falls risk, cognitive impair-
ment, polypharmacy, presence of resources and support systems.
Similar considerations may be adopted for glucose (i.e., HbA1c
<48 mmol/mol as stringent target and <58 mmol/mol as less strin-
gent goal) or lipid (i.e., LDL-cholesterol <70 mg/dl as stringent target
and <100 mg/dl as less stringent goal) targets, with the only dif-
ference that for these goals we would presumably consider target
levels rather than target ranges. Despite the fact that the inclusion
of the aforementioned factors is mostly based on clinical experi-
ence of each physician, they may, however, represent an important
early starting point, waiting for an improvement in our knowledge
based on future clinical studies. Since NAFLD is a multi-systemic
disease and NAFLD patients are at a high risk of developing several
hepatic and extra-hepatic complications [2,3,6–9], a careful car-
diometabolic evaluation should be always implemented in these
patients before submitting them to any (vigorous) therapeutic
efforts or achieving any stringent clinical goals. In a forthcoming
personalized medicine era, any cardiometabolic target should be
individualized and customized on the basis of the clinical history
and the comorbidities of patients, always keeping in mind the con-
cept that the heterogeneity of NAFLD and its complications may
display variability in exposure to metabolic stress, differences in fat
accumulation in the liver and other vital organs and alterations in
repair mechanisms [10,11]. In this context, interestingly, emerging
evidence seems to suggest a potential use of several novel indi-
vidual non-invasive biomarkers (such as inflammation-associated
proteome, lipidome, and metabolome) for accurately distinguish-
ing NAFLD groups with high and low levels of myocardial,
epicardial, pericardial, and liver fat depots in order to better dif-
ferentiate their cardiometabolic risk [11,12]. Doubtless, these new
and emerging data (essentially based on molecular diagnostics and
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