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Abstract
Digestive tract sarcoidosis (DTS) is rare and case-series are lacking. In this retrospective case–control study, we aimed to compare
the characteristics, outcome, and treatment of patients with DTS, nondigestive tract sarcoidosis (NDTS), and Crohn disease.
We included cases of confirmed sarcoidosis, symptomatic digestive tract involvement, and noncaseating granuloma in any

digestive tract. Each case was compared with 2 controls with sarcoidoisis without digestive tract involvement and 4 with Crohn
disease.
We compared 25 cases of DTS to 50 controls with NDTS and 100 controls with Crohn disease. The major digestive clinical

features were abdominal pain (56%), weight loss (52%), nausea/vomiting (48%), diarrhea (32%), and digestive bleeding (28%).
On endoscopy of DTS, macroscopic lesions were observed in the esophagus (9%), stomach (78%), duodenum (9%), colon,
(25%) and rectum (19%). As compared with NDTS, DTS was associated with weight loss (odds ratio [OR] 5.8; 95% confidence
interval [CI] 1.44–23.3) and the absence of thoracic adenopathy (OR 5.0; 95% CI 1.03–25). As compared with Crohn disease,
DTS was associated with Afro-Caribbean origin (OR 27; 95% CI 3.6–204) and the absence of ileum or colon macroscopic lesions
(OR 62.5; 95% CI 10.3–500). On the last follow-up, patients with DTS showed no need for surgery (versus 31% for patients
with Crohn disease; P=0.0013), and clinical digestive remission was frequent (76% vs. 35% for patients with Crohn disease;
P=0.0002).
The differential diagnosis with Crohn disease could be an issue with DTS. Nevertheless, the 2 diseases often have different clinical

presentation and outcome.

Abbreviations: 95% CI = 95% confidence interval, ACE = angiotensin-converting enzyme, BMI = body mass index, BTNL2 =
butyrophilin-like 2, CRP = C-reactive protein, CT = computed tomography, DTS = digestive tract sarcoidosis, GFR = glomerular
filtration rate, Hg = Hemoglobulin, IBD = inflammatory bowel disease, NDTS = nondigestive tract sarcoidosis, NOD2 = nucleotide-
binding oligomerization domain-containing protein 2, NYHA = New York Heart Association, OR = odds ratio.
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1. Introduction

Sarcoidosis is a rare systemic granulomatosis, with an estimated
prevalence between 4.7 and 64/100000 habitants.[1] The disease
mainly affects the lungs and chest lymph nodes, but can reach
other organs in 30% to 50% of cases.[2] Some of affected sites,
such as the heart and central nervous system, can result in poor
prognosis.[3] Digestive tract involvement is extremely rare,
described in 0.1% to 1.6% of cases.[4,5] Only a few case reports
have described mainly gastric involvement, even if the whole
digestive tract can be involved.[6,7] The symptoms related to
digestive tract involvement are nonspecific and the diagnosis
requires the presence of noncaseating granulomas in the digestive
tract and the exclusion of other causes of granulomatous
digestive disease. Thus, the main alternative diagnosis of
granulomatous digestive disease is Crohn disease,[8] which can
also be associated with extradigestive features such as arthritis,
erythema nodosum, and uveitis.[9]

In this French nationwide study, we aimed to[1] describe the
features, outcome, and treatment of symptomatic digestive tract
sarcoidosis (DTS),[2] determine the factors associated with
digestive tract involvement in sarcoidosis, and[3] compare the
disease with Crohn disease to determine the characteristics that
differentiate these 2 diseases involving the digestive tract.
2. Methods

2.1. Patient selection

We conducted a retrospective French nationwide study of
patients with sarcoidosis and digestive tract impairment in 10
centers (internal medicine units=6, pulmonary unit=2, gastro-
enterology unit=2) between September 1988 and October
2012. Cases were collected through the “Groupe Sarcoïdose
Francophone.” The inclusion criteria were[1] diagnosis of
sarcoidosis[10] based on clinical and radiological features
associated with the presence of noncaseating granulomas in
the absence of other granulomatous disorders; and[2] the
presence of noncaseating granulomas in any digestive tract
segment and digestive clinical symptoms. Ten cases were
excluded because of no noncaseating granulomas on histology
of digestive or extradigestive tissue. For each patient, data
concerning the general characteristics, the clinical, radiological,
biological features, and treatments were recorded considering
each organ usually affected in sarcoidosis.[1]
2.2. Controls

To determine the characteristics of patients with DTS, we
included patients with non-DTS (NDTS) (sarcoidosis without
any digestive clinical symptoms at baseline and during the
outcome and without digestive noncaseating granuloma) from
the Avicenne Hospital pulmonary unit and Jean Verdier Hospital
internal medicine unit. Each patient with DTS was paired to 2
patients with NDTS by age, time of diagnosis, and sex.
In the context of digestive tract granulomatosis, to determine

the features consistent with sarcoidosis, we selected a control
group of patients with Crohn disease selected from the Saint
Antoine Hospital gastroenterology unit. We paired 4 patients
with Crohn disease to each patient with DTS by age, time of
diagnosis, and sex.
In accordance with the French law, a formal approval from an

ethics committee was not required because of the retrospective
design.
2

2.3. Statistical analysis

Continuous values are presented as median (range) and were
compared by Mann–Whitney test. Categorical values are
presented as number (%) and were compared by x2 test or
Fisher exact test. Multivariate analyses were performed with
stepwise logistic regression. Variables with P�0.2 on univariate
analysis were included in the stepwise regression analysis to
compare patients with DTS and NDTS, and to compare patients
with DTS and Crohn disease. P<0.05 was considered statisti-
cally significant. Statview 5.0 was used for statistical analyses.
3. Results

3.1. General characteristics

Overall, 25 patients with median age 36 years (19–65 years) and
female/male sex ratio 2:1 were included in the study. The
diagnosis of sarcoidosis and digestive-tract involvement was
concomitant in 48% cases; the diagnosis of sarcoidosis occurred
before that of digestive tract involvement in 40% of cases
(median time 37.5 months [range 6–332] and after in 12%
(median time 66 months (range 29–264). Seven (28%) patients
received antituberculosis therapy before the diagnosis of
sarcoidosis because of suspected pulmonary tuberculosis. No
mycobacterium was isolated in any of these cases, and the
diagnosis of sarcoidosis was finally made after antituberculosis
treatment failure.
At the time of digestive tract involvement, other sites were

affected, for a median of 3 organs (range 0–7), concerning lungs
(n=16; 64%), lymph nodes (n=14; 56%), liver (n=12; 48%),
joints (n=8; 32%), skin (n=5; 20%), central nervous
system and cranial nerves (n=5; 20%), spleen (n=4; 16%),
heart (n=4; 16%), upper respiratory tract (n=3; 12%), and
kidneys (n=2; 8%).
The most represented ethnicities in our study were African/

Afro-Caribbean (56%) and white ethnicities (24%) (Northern
African in 12% and Asian in 8%). There was no difference in the
extradigestive features of sarcoidosis or in the type of digestive
tract involvement between these ethnicities. Median age in
African/Afro-Caribbean patients was 33.5 (19–65) versus 43
years (30–52] in whites (P=0.23), and 79% of African/Afro-
Caribbean patients were under steroids at diagnosis versus 33%
of whites (P=0.12).
3.2. Digestive tract characteristics

All cases showed clinical symptoms of digestive tract involve-
ment, consisting of abdominal pain (56%), nausea/vomiting
(48%), diarrhea (32%), rectal bleeding (24%), anorexia (12%),
dysphagia (8%), dyspepsia (8%), hematemesis (4%), and
constipation (4%). Weight loss >3kg was present in 52% of
cases, with a median of 4kg (0–21kg) lost and body mass index
(BMI) 21kg/m2 (11.5–48kg/m2).
Abdominal/pelvic computed tomography (CT) was performed

in 12 cases and results were normal in one-quarter. In the
remaining cases, CT showed abdominal adenopathies in 42%,
bowel wall thickening in 25%, fat infiltration in 17%, and ascites
in 8%.
Anemia (hemoglobulin [Hg] level<12g/L) was present in 56%

cases, with median Hg 11.6g/dL (range 5.8–14.7g/dL). C-
reactive protein level >10mg/L was noted in 40% of cases and
hypoalbuminemia <35g/L in 44%. Liver cytolysis and/or
cholestasis were noted in 40% of cases.



Table 1

Frequencies and types of digestive lesions in patients with digestive tract sarcoidosis.

No. (%) Esophagus Stomach Duodenum Ileum Colon Rectum

Inflammation 1 (4%) 13 (57%) 1 (4%) 4 (25%) 3 (18%)
Ulceration 6 (26%) 2 (9%) 3 (19%) 2 (12%)
Atrophy 4 (17%) 1 (4%)
Polyp 4 (17%) 1 (6%)
Bleeding 4 (17%) 1 (4%)
Infiltration 3 (13%)
Hypokinesia 2 (9%) 1 (4%)
Telangiectasia 1 (4%)
Stenosis 1 (4%)
Edema 1 (4%) 2 (12.5%) 1 (6%)
Any macroscopic lesion 2 (9%) 18 (78%) 2 (9%) 4 (25%) 3 (19%)
Non-caseating granuloma on histology 1 (4%) 22 (96%) 3 (13%) 5 (31%) 6 (37.5%) 1 (6%)
Any macroscopic or histological lesion 3 (13%) 23 (100%) 4 (17%) 5 (31%) 6 (37.5%) 4 (25%)
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3.3. Endoscopic characteristics

Upper gastrointestinal endoscopy was performed in 23 cases and
ileocolonoscopy in 16, for digestive symptoms or unexplained
weight loss. Macroscopic lesions were seen in esophagus (9%),
stomach (78%), duodenum (9%), colon (25%) and rectum
(19%), without any macroscopic lesions seen in the ileum
(Table 1). The median number of segments with macroscopic
lesions was 1 (range 0–5).We found only 1 stenosis (involving the
pylorus) and no case of perforation or fistulae.
Noncaseating granulomas were seen in esophagus (4%),

stomach (96%), duodenum (13%), ileum (31%), colon (37.5%),
and rectum (6%). In the absence of any macroscopic lesions,
systematic biopsies showed noncaseating granulomas in 33% of
cases in the esophagus, 100% in the stomach, 18% in the
duodenum, 62% in the ileum, 25% in the colon, and 25% in the
rectum.
Defining an involved digestive segment in the presence of any

macroscopic lesion and/or noncaseating granuloma, the esopha-
gus was affected in 13% of cases, stomach in 100%, duodenum
in 17%, ileum in 31%, colon in 37.5%, and rectum in 25% of
cases. The median number of involved digestive segments was 1
(range 1–6).
3.4. Treatment of DTS

At the time of diagnosis of DTS, 20% of patients were receiving
steroids (median prednisone amount 19mg [5–30mg]) and 8%
of patients were receiving another immunosuppressive drug for
treatment of sarcoidosis. After the diagnosis of digestive tract
involvement, the immunosuppressive treatment consisted of
steroids for 64% of cases (median prednisone amount 40mg
[10–60mg]) and another drug in 32%: azathioprine (n=2; 8%),
sulfasalazine (n=2; 8%), hydroxychloroquine (n=2; 8%),
methotrexate (n=1; 4%), and cyclophosphamide (n=1; 4%).
The treatment was initiated because of digestive symptoms in
24% of patients. A proton pump inhibitor was used in 94% of
cases, red cell transfusions in 12%, and endoscopic treatment in
8% (n=2): 1 pyloric stenosis dilatation and 1 haemostatic
treatment for gastric bleeding linked to telangiectasias.
3.5. Outcome of DTS

After a median of 67 months (range 3–262 months) of follow-up,
24% of cases had persistent digestive tract symptoms consisting
3

of diarrhea, abdominal pain, vomiting, and weight loss. At the
last follow-up, BMI increased from a median of 21kg/m2 at
baseline (range 11.5–46) to 25.4kg/m2 (range 16.8–46.4) (P=
0.03). Persistent extradigestive lesions were noted in 44% of
cases (20% lungs, 16% liver, 8% lymph nodes, 8% heart), with a
median number of affected organs of 0 (range 0–3) versus 3 (0–7)
at baseline (P<0.0001). In 64% of cases, steroids were still used
and were combined with another immunosuppressive drug in
28% of cases (12% methotrexate, 8% hydroxychloroquine, 4%
azathioprine, 4% mycophenolate mofetil). The prednisone
amount was tapered from a median of 40mg/day (range
10–60mg) at baseline to 10mg/day (5–40mg). Only 1 patient
died from postoperative sepsis following ablation of a hepatic
tumor (histology revealed a granulomatous pseudotumor).
3.6. Comparison between patients with DTS and
with NDTS

We included 50 patients with NDTS as controls (median age at
39 years [range 15–62] and sex ratio 2:1) (Table 2).
As compared with patients with NDTS, those with DTS

showed more African/Afro-Caribbean origin (56% vs. 32%; P=
0.03), less Northern Africa origin (12% vs. 37%; P=0.03), more
weight loss >3kg (52% vs. 14%; P=0.0003), less thoracic
adenopathies (60% vs. 92%; P=0.0014), more liver involvement
(44% vs. 22%; P=0.048), more kidney involvement (12% vs.
0%; P=0.03), and more anemia (28% vs. 8%; P=0.04)
(Table 2). On multivariate analyses, DTS was associated with
northern Africa origin (odds ratio [OR] 5; 95% CI 1.01–25),
weight loss >3kg (5.81; 1.44–23.3), and absence of thoracic
adenopathies (5; 1.03–25). At diagnosis, the 2 groups did not
differ in use of steroids (48% vs. 52%; P=0.74) or other
immunosuppressive drugs (16% vs. 14%; P=0.99).
At the last follow-up, the number of affected organs was

greater for patients with NDTS than with DTS, with a median
of 2 (0–5) versus 0 (0–3) organs (P=0.0017) (Table 3). In
particular, pulmonary involvement was more frequent (54% vs.
28%; P=0.033), with higher New York Heart Association
dyspnea score (2 [1–3] vs. 1 [1–2]; P=0.002). The 2 groups did
not differ in use of steroids (56% vs. 64%; P=0.52) and daily
amount of prednisone (median 5mg for both; P=0.38).
Nonetheless, patients with NDTS more frequently received
another associated immunosuppressive drug (54% vs. 28%;
P=0.03).
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Table 2

Characteristics of patients with DTS and with NDTS.

DTS (n=25) NDTS (n=50) P

Age, y 36 (19–65) 39 (15–62) 0.46
Sex, female (%) 17 (68) 34 (68) 0.99
Smoking (%) 7 (33) 12 (34) 0.94
Ethnicity
White (%) 6 (24) 12 (29) 0.64
African/Afro-Caribbean (%) 14 (56) 12 (32) 0.03

∗

Asian (%) 2 (8) 0 (0) 0.14
Northern Africa (%) 3 (12) 15 (37) 0.03

∗

Familial history of sarcoidosis 1 (4) 3 (6) 0.99
Time between onset of

symptoms
and diagnosis, mo

9.7 (0–67) 5 (0–62) 0.1

Löfgren syndrome 0 (0) 7 (14) 0.09
BMI, kg/m2 23.3 (11.5–46.1) 25.9 (18.8–36.4) 0.02

∗

Weight loss >3kg (%) 13 (52) 7 (14) 0.0003
∗

Weight loss, kg 4 (0–21) 0 (0–15) 0.0006
∗

Extradigestive lesions
Lung (%) 22 (88) 35 (70) 0.09
Skin (%) 7 (28) 18 (36) 0.49
Specific lesions (%) 6 (24) 11 (22) 0.84
Erythema nodosum (%) 1 (4) 6 (12) 0.41

Thoracic lymph nodes (%) 15 (60) 37 (92) 0.001
∗

Spleen (%) 5 (20) 6 (12) 0.49
Anemia (%) 7 (28) 4 (8) 0.037

∗

Nervous system (%) 6 (24) 8 (16) 0.42
Cranial nerves (%) 2 (8) 4 (8) 0.99
Central nervous system (%) 5 (20) 3 (6) 0.108

Uveitis (%) 0 (0) 5 (10) 0.162
Ocular sicca (%) 6 (24) 10 (20) 0.69
Heart (%) 2 (8) 2 (4) 0.597
Hypercalcemia (%) 0 (0) 1 (2) 0.99
Kidneys (%) 3 (12) 0 (0) 0.03

∗

Granulomatous interstitial
nephritis (%)

2 (8) 0 (0) 0.11

GFR <60mL/min 3 (12) 0 (0) 0.03
∗

Diabetes insipidus (%) 1 (4) 0 (0) 0.3
Parotid (%) 5 (20) 3 (6) 0.11
Upper respiratory tract (%) 2 (8) 3 (6) 0.99
Mouth sicca (%) 6 (24) 7 (14) 0.28
Joints (%) 8 (32) 14 (28) 0.72
Liver (%) 11 (44) 11 (22) 0.048

∗

No. of injured organs 4 (2–8) 3 (1–6) 0.15
ACE elevation 12 (57) 22 (69) 0.39
Steroids treatment (%) 12 (48) 26 (52) 0.74
Dose, mg/day 0 (0–100) 0 (0–80) 0.89

Immunosuppressor (%) 4 (16) 7 (14) 0.99
Methotrexate 1 (4) 2 (4) 0.99
Hydroxychloroquine 2 (8) 5 (10) 0.99
Azathioprine 1 (4) 0 (0) 0.33
Cyclophosphamid 1 (4) 0 (0) 0.33
Mycophenolate mofetil 1 (4) 0 (0) 0.33

Data are median (range) unless indicated. ACE= angiotensin-converting enzyme, DTS=digestive
tract sarcoidosis, GFR=glomerular filtration rate, NDTS=nondigestive tract sarcoidosis.
∗
p<0.05.

Table 3

Outcome of patients with DTS and with NDTS at last follow-up.

Evolution DTS (n=25) NDTS (n=50) P

Follow-up, mo 67 (3–262) 88 (3–334) 0.16
BMI 25.4 (16.8–46.5) 26.5 (18–55) 0.45
Lungs involvement (%) 7 (28) 26 (54) 0.033

∗

NYHA score 1 (1–2) 2 (1–3) 0.002
∗

Hypoxemia <60mmHg (%) 0 (0) 0 (0) 1
Pulmonary hypertension (%) 0 (0) 0 (0) 1
Long-term oxygen therapy (%) 0 (0) 0 (0) 1

New organ involvement (%) 8 (32) 26 (54) 0.07
No. of new organ involvement 0 (0–2) 1 (0–6) 0.038

∗

Persistent organ involvement (%) 11 (44) 44 (92) <0.0001
∗

No. of persistent organ involvement 0 (0–3) 2 (0–5) 0.0017
∗

ACE elevation (%) 8 (47) 24 (58) 0.42
Hypergammaglobulinemia (%) 5 (62) 9 (45) 0.68
CRP >10mg/L (%) 4 (27) 2 (14) 0.65
Steroids (%) 16 (64) 27 (56) 0.52
Dose 5 (0–40) 5 (0–50) 0.38

Other immunosupressor on
last follow-up (%)

7 (28) 26 (54) 0.03
∗

No. of immunosupressors
lines during follow-up

1 (0–6) 1 (0–5) 0.92

Methotrexate (%) 8 (32) 19 (40) 0.52
Hydroxychloroquine (%) 6 (24) 17 (35) 0.32
Azathioprine (%) 2 (8) 7 (15) 0.71
Cyclophosphamide (%) 6 (24) 1 (2) 0.0055

∗

Mycophenolate mofetil (%) 4 (16) 2 (4) 0.17
Sulfasalazine (%) 2 (8) 0 (0) 0.11
Cyclosporin A (%) 1 (4) 0 (0) 0.34
Leflunomide (%) 0 (0) 5 (10) 0.16
TNF-a antagonist (%) 0 (0) 3 (6) 0.55
Rituximab (%) 0 (0) 1 (2) 1
Thalidomide (%) 1 (4) 1 (2) 1
Death (%) 1 (4) 0 (0) 0.34

Data are median (range) unless indicated. ACE= angiotensin-converting enzyme, BMI=body mass
index, CRP=C-reactive protein, DTS=digestive tract sarcoidosis, NDTS=nondigestive tract
sarcoidosis, NYHA=New York Heart Association, TNF= tumor necrosis factor.
∗
p<0.05.
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3.7. Comparison with Crohn disease controls

We included 100 patients with Crohn disease as controls (median
age 35.5 years [range 15–62] and sex ratio 2.1) (Table 4).
As compared with Crohn disease patients, those with DTS

showed less history of inflammatory bowel disease (0% vs. 17%;
P=0.022), less smoking (33% vs. 63%; P=0.01), less white
origin (24% vs. 73%; P=0.0001), less ileal or colonic
involvement (25% vs. 95%; P=0.0001), anal or perianal lesions
4

(0% vs. 17%; P=0.023), but more often were of African/Afro-
Caribbean origin (56% vs. 4%; P=0.0001) and Asian origin
(8% vs. 0%; P=0.04) and had more upper digestive tract
involvement (78% vs. 6%; P=0.0001). On multivariate
analyses, DTS was associated with African/Afro-Caribbean
origin (OR 27.2; 95% CI 3.6–203.9) and absence of ileal or
colonic involvement (OR 62.5; 95% CI 10.3–500).
At the last follow-up (Table 5), persistent clinical digestive

involvement was more frequent in patients with Crohn disease
than DTS (65% vs. 24%; P=0.0002), as was stenosis (26% vs.
4%; P=0.015), perforations (17% vs. 0%; P=0.02), and
surgical interventions (31% vs. 0%; P=0.0013). BMI was higher
in DTS group (25.4 [16.8–46.5]) versus 21.9 [16.6–39.2]; P=
0.032). Patients with DTS more frequently used steroids at the
last visit (64% vs. 23%; P<0.0001), but other immunosuppres-
sive drugs were more frequent for patients with Crohn disease
(55% vs. 28%; P=0.02).
4. Discussion

We describe the largest series of digestive tract involvement in
sarcoidosis. This rare manifestation of sarcoidosis must be sought
in the presence of weight loss and especially with digestive
symptoms. Sarcoidosis may affect every segment of the digestive
tract, but the stomach is the preferred disease location. Although
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Table 4

Characteristics of patients with DTS and Crohn disease.

DTS
(n=25)

Crohn disease
(n=100) P

Age, y 36 (19–65) 35.5 (15–62) 0.5
Sex, female (%) 17 (68) 68 (68) 0.99
Familial history of IBD (%) 0 (0) 17 (17) 0.02

∗

Smoking (%) 7 (33) 63 (63) 0.01
∗

Ethnicity
White (%) 6 (24) 69 (73) 0.0001

∗

African/Afro-Caribbean (%) 14 (56) 4 (4) 0.0001
∗

Asian (%) 2 (8) 0 (0) 0.04
∗

Northern Africa (%) 3 (12) 14 (15) 0.52
Time between onset of

symptoms and diagnosis, mo
8 (0–266) 3 (0–250) 0.21

Extradigestive involvements
Skin (%) 5 (20) 10 (10) 0.18
Oral ulcers (%) 1 (4) 5 (5) 0.99
Joints (%) 7 (28) 20 (20) 0.38
Uveitis/scleritis (%) 0 (0) 3 (3) 0.99

Digestive tract macroscopic lesions
Upper digestive tract (%) 18 (78) 6 (6) 0.0001

∗

Ileum (%) 0 (0) 67 (67) 0.0001
∗

Colon (%) 4 (25) 55 (55) 0.03
∗

Ileum or colon (%) 4 (25) 95 (95) 0.0001
∗

Rectum (%) 3 (19) 32 (32) 0.38
Anus (%) 0 (0) 17 (17) 0.02

∗

Treatment
Endoscopic treatment (%) 2 (8) Not determined
Surgery (%) 0 (0) 4 (4) 0.58
Steroids (%) 16 (64) 49 (49) 0.21

Data are median (range) unless indicated. DTS=digestive tract sarcoidosis, IBD= inflammatory bowel
disease.
∗
p<0.05.

Table 5

Outcome of DTS and Crohn disease at last follow-up.

Evolution
DTS

(n=25)
Crohn disease

(n=100) P

Follow-up in months,
median (range)

67 (3–262) 92.5 (0–366) 0.23

BMI, median (range) 25.4 (16.8–46.5) 21.9 (16.6–39.2) 0.032
∗

Persistent clinical
digestive activity (%)

6 (24) 65 (65) 0.0002
∗

Stenosis 1 (4) 26 (26) 0.015
∗

Perforation 0 (0) 17 (17) 0.02
∗

Digestive cancer 0 (0) 0 (0) 0.99
Endoscopic treatment
during follow-up (%)

3 (12) 2 (2) 0.054

Surgery during follow-up (%) 0 (0) 31 (31) 0.0013
∗

No. of surgeries 0 (0–0) 0 (0–3) 0.0015
∗

Steroids at last follow-up (%) 16 (64) 23 (23) <0.0001
∗

Other immunosupressor at
last follow-up (%)

7 (28) 55 (55) 0.02
∗

No. of immunosupressor lines
during follow-up,
median (range)

1 (0–6) 1 (0–2) 0.15

Methotrexate (%) 8 (32) 9 (9) 0.003
∗

Hydroxychloroquine (%) 6 (24) 0 (0) <0.0001
∗

Cyclophosphamide (%) 6 (24) 0 (0) <0.0001
∗

Mycophenolate Mofetil (%) 4 (16) 0 (0) 0.001
∗

Sulfasalazine (%) 2 (8) 0 (0) 0.039
∗

Cyclosporine A (%) 1 (4) 0 (0) 0.2
Thalidomide (%) 1 (4) 0 (0) 0.2
Azathioprine (%) 2 (8) 50 (50) <0.0001

∗

TNF-a antagonist (%) 0 (0) 30 (30) 0.0005
∗

Deaths (%) 1 (4) 0 (0) 0.2

BMI=body mass index, DTS=digestive tract sarcoidosis, TNF= tumor necrosis factor.
∗
p<0.05.
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Crohn disease is the major differential diagnosis, the 2 diseases
have important differences. Indeed, patients with sarcoidosis
often have multivisceral granulomatous involvement. Moreover,
sarcoidosis is associated with a low prevalence of ileal or colonic
macroscopic involvement, with no anal lesions, and better
digestive outcome than Crohn disease.
Digestive tract involvement is rare in sarcoidosis, and only case

reports and 2 series of 5[5] and 4[11] patients have been described.
Considering the cases with our inclusion criteria, 43 cases were
reported since 1972.[5,11–43] This low prevalence may be
underestimated because retrospective reports concerned only
symptomatic patients, and only systematic endoscopy could
reveal the prevalence of DTS. Furthermore, the issue of the
differential diagnosis of sarcoidosis is particularly important with
digestive tract involvement, especially when this is the first
manifestation of the disease, as for 12% of our patients.
Tuberculosis and Crohn disease are usually the main alternative
diagnoses. The digestive tract is a rare localization of tuberculo-
sis,[44] which may be fatal if the diagnosis is missed and
immunosuppressive drugs are introduced.[45]

EvenAfrican/Afro-Caribbean patients seem to havemore severe
disease, we did not found any significant differences concerning
digestive tract involvement according to the ethnicity in our
study.[46,10] On the contrary, when comparing with Crohn disease
patients, patients with digestive sarcoidosis were more frequently
African/Afro-caribbeans, with significant association of this
involvement with this ethnicity (OR 27.2; 95% CI 3.6–203.9).
In our patients, the 5 more frequent digestive symptoms were

abdominal pain (56%), weight loss (52%), nausea/vomiting
(48%), diarrhea (32%), and digestive bleeding (28%). These data
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are similar to features reported in the literature :
abdominal pain (70%), weight loss (39%), nausea/vomiting
(23%), diarrhea (16%), and digestive bleeding (12%). In our case
series, endoscopy usually revealed macroscopic lesions, most
often in the stomach (78% cases), but 16% of our cases had no
macroscopic lesions, and systematic biopsies revealed granulo-
mas in 100% for the stomach to 18% for the duodenum and
31% for the ileum. In the literature, the stomach is the most-often
involved segment (58% cases reported), but any segment may be
affected, from the esophagus to rectum.[5,11–43] In our series,
every patient had stomach involvement, and each segment could
be affected with a frequency similar to previous reports.[5,11–43]

As compared with patients with NDTS, those with DTS less
often had thoracic adenopathies (60% vs. 92%; P=0.0014), but
more often liver involvement (44% vs. 22%; P=0.048). Anemia
was more frequent in DTS cases (28% vs. 8%; P=0.04) and may
be caused by iron deficiency linked to chronic digestive bleeding,
malabsorption of iron, folates or cobalamin,[37,47] but in this
retrospective study, the precise mechanism of anemia was not
examined. Patients with than without DTS more often had
significant weight loss (52% vs. 14%; P=0.0003). Weight loss,
reported in 28% of patients with sarcoidosis,[48] was indepen-
dently associated with DTS in our case series (OR 5.8, 95% CI
1.44–23.3). During follow-up, BMI normalized and became
similar to that for patients with NDTS (median 25.4 vs. 26.5kg/
m2; P=0.45).
Despite similarities between Crohn disease and sarcoidosis,

many differences are noted. Indeed, both diseases do not affect
the same population because we found African and Afro-
Caribbean ethnicity independently associated with sarcoidosis

http://www.md-journal.com
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(OR 27.2; 95% CI 3.6–203.9). Moreover, our patients with DTS
often had multivisceral lesions not usually seen in Crohn disease
(interstitial lung disease, adenopathy, granulomatous hepatitis,
hypercalcemia, central nervous system or heart involvement).
The digestive manifestations also clearly differ. Sarcoidosis more
often involved the superior digestive tract (78% vs. 6%; P=
0.0001), especially the stomach. Patients with Crohn disease
more often had macroscopic ileal or colonic involvement (95%
vs. 25%; P=0.0001), whereas the ileum or colon were involved
in 30% of sarcoidosis cases in previous reports.[5,11–43] We found
the absence of ileal or colonic involvement independently
associated with DTS in our study (OR 62.5, 95% CI
10.3–500). Thus, the absence of ileal or colonic involvement
in a patient with a granulomatous digestive tract disease,
especially with an African or Afro-Caribbean origin, must
encourage considering the diagnosis of sarcoidosis.
The outcomes of Crohn disease and DTS also differ because

Crohn disease patients have more severe digestive outcomes.
Indeed, in our series, less DTS than Crohn disease patients had
persistent digestive clinical activity at last follow-up (24% vs.
65%; P=0.0002). Only a few surgical digestive complications
were noted in sarcoidosis, both in our series (4% of stenosis, no
perforation, fistulae, occlusion or surgery) and in the literature
(7% stenosis, 2% perforation, 5% occlusion),[5,11–43] whereas
31%of patients with Crohn disease had surgical complications in
our series.
Crohn disease and sarcoidosis have different susceptibility

factors, as reflected in our study by the differences in frequency of
smoking, familial history of inflammatory bowel disease and
ethnic origin. Very few similarities exist between these 2 chronic
granulomatosis. Both have a common North-South epidemio-
logic gradient.[49,50] Nucleotide-binding oligomerization do-
main-containing protein 2 (NOD2) polymorphisms in leucine-
rich repeat domains are associated with Crohn disease,[51] and
NOD2 mutations are present in Blau disease, a juvenile form of
sarcoidosis.[52,53,54] Similar single-nucleotide polymorphisms in
several genes were identified in sarcoidosis and Crohn dis-
ease[55,56,57,58,59,60,61]: butyrophilin-like 2 (BTNL2), rs1398024,
interleukin-23 receptor, and HERC2. No other association was
found between the diseases, which seem to have a different
pathophysiology, which agrees with the differences in clinical
presentation. The association between Crohn disease and
sarcoidosis in the same patient is exceptional,[62] but cannot
be excluded in our patients. Nonetheless, the evolution of disease
in our patients does not advocate for an association with Crohn
disease.
The diagnosis of DTS required endoscopic evaluation in all

patients in our study. In the absence of digestive symptoms or
middle complaints, the value of imaging methods could be
discussed. Entero-CT and entero-MRI are used in Crohn disease,
but few data about the value of these imagings are available in
DTS.[63,64] PET/CT is often used in sarcoidosis, with few cases
reported for DTS, but the value of PET/CT for digestive
involvement could be limited because of frequent digestive
uptakes.[65] Considering the treatment of digestive tract involve-
ment, recent studies demonstrated the value of tumor necrosis
factor (TNF)-a antagonists in pulmonary and neurological
involvements.[66,67] TNF-a antagonists could be interesting to
consider for DTS, especially they are widely used and effective in
Crohn disease.
Some limitations exist in this retrospective study. Since the

patient selection was from the “Groupe Sarcoïdose Franco-
phone,” only noticeable cases were probably proposed, by
6

secondary or tertiary centers. Therefore, the described manifes-
tations of sarcoidosis could be less important in the general
population. This bias was partially corrected by the selection of
controls from the same secondary centers. Furthermore, we could
not precisely evaluate the efficiency of treatment on digestive tract
involvement because the treatment was sometimes initiated for
other organ involvement. Moreover, because symptomatic
patients were selected, we cannot extrapolate our results to
asymptomatic forms, which frequency could not be evaluated
from this article.
In conclusion, DTS, a rare manifestation of sarcoidosis, must

be sought in the presence of weight loss and digestive symptoms.
Sarcoidosis must be considered in every patient with digestive
granulomatosis, especially in the absence of macroscopic ileal or
colonic lesions. The digestive tract outcome seems to be less
severe with sarcoidosis than Crohn disease.
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