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SUMMARY
Adult-onset Still’s disease (AOSD) is a rare systemic 
autoinflammatory disease with a broad spectrum 
of clinical manifestations including fever, skin rash, 
arthralgia and neutrophilic leucocytosis. Small bowel 
inflammation in AOSD has been reported in association 
with Crohn’s disease, coeliac disease and chronic 
intestinal pseudo-obstruction. We have here reported the 
first-time case of AOSD with small bowel involvement, 
presenting with chronic vomiting. Fluorodeoxyglucose 
total-body positron emission tomography/CT showed 
high uptake of the duodenum and first jejunal loop. 
Faecal calprotectin increased. Duodenal histology 
revealed neutrophilic infiltrate among duodenal 
enterocytes and severe chronic lymphoplasmacellular 
infiltrate of the lamina propria. Vomiting disappeared 
when duodenojejunal inflammation was controlled by 
immunomodulatory treatments for AOSD, suggesting 
a possible causal relation between duodenojejunal 
inflammation and the symptom.

BACKGROUND
Adult-onset Still’s disease (AOSD) is a rare systemic 
autoinflammatory disease characterised by intense 
activation of the innate immune cells (macrophages, 
neutrophils) and overproduction of proinflamma-
tory cytokines (interleukin (IL)-1, IL-6, IL-18) 
in response to infections or chemical substances 
leading to tissue damage. The most common clin-
ical manifestations of AOSD are fever, skin rash, 
arthritis and arthralgia. Less common manifes-
tations are odynophagia, myositis and myalgia, 
enlargement of lymph nodes and spleen, myocar-
ditis and pericarditis, pleuritis, hepatitis and coag-
ulation disorders. The most severe cases can evolve 
to life-threatening conditions, such as fulminant 
hepatitis, macrophage activation syndrome, respi-
ratory distress syndrome and disseminated intravas-
cular coagulation. Laboratory investigations usually 
reveal leucocytosis with neutrophilia, raised ferritin, 
elevated C reactive protein (CRP) and erythrocyte 
sedimentation rate.1 Small bowel involvement has 
been reported only in a few cases in association 
with Crohn’s disease, coeliac disease and chronic 
intestinal pseudo-obstruction.2–7

CASE PRESENTATION AND INVESTIGATIONS
A woman in her 60s presented with chronic 
vomiting at our gastroenterology outpatient clinic 
2 years ago. The symptom had been present for 
5 months, not preceded by nausea and occurring in 
the late post-prandial period, 1–2 hours after meals. 
Non-bloody diarrhoea (three bowel movements/

day, Bristol Index 6) and 7 kg weight loss (from 
50 kg down to 43 kg; body mass index 16.5) were 
also reported.

AOSD had been diagnosed 3 years earlier at the 
rheumatology department. The patient had been 
treated first with steroids and methotrexate, then 
with anakinra and finally with low-dose steroids 
and canakinumab (a monoclonal antibody against 
IL-1ß) in the last year. She had also suffered from a 
breast neoplasm 7 years before presentation, treated 
with surgery, radiotherapy and tamoxifen, with 
complete recovery.

At the time of presentation, the patient was on 
therapy with canakinumab 150 mg once a month, 
prednisone 10 mg daily and calcium carbonate 1 g 
for concurrent steroid treatment, ramipril 2.5 mg 
for mild hypertension, trazodone 50 mg for mild 
depression and rabeprazole 20 mg.

Since the onset of vomiting, she had undergone 
several investigations. Laboratory tests showed 
normal white cell count and haemoglobin, raised 
transaminases (two times upper normal limit), 
increased levels of pancreatic enzymes (three times 
upper normal limit) and increased CRP (three times 
upper normal limit). Coeliac disease was excluded 
by the normal values of anti-transglutaminase anti-
bodies; immunoglobulins IgA, IgG and IgM were in 
their normal range. Thyroid function and glycaemia 
were normal. Major and minor hepatotropic viruses 
were absent. Alpha-1-antitrypsin, iron and copper 
metabolism were normal. Hepatic autoantibodies 
were absent. Faecal elastase was slightly decreased.

An upper gastrointestinal endoscopy was 
described as unremarkable, with normal gastric 
biopsies. The Helicobacter pylori antigen was 
absent in the faecal sample. Colonoscopy with 
retrograde ileoscopy including mucosal biopsies 
was normal. Abdominal CT and abdominal MRI 
with contrast media showed only biliary sludge and 
two small pancreatic cysts. Abdominal ultrasound 
performed with a high-frequency probe noted a 
thickened concentric duodenal wall (7 mm), but 
the finding was not confirmed by subsequent endo-
scopic ultrasound.

The patient was treated with domperidone 10 mg 
three times a day and then levosulpiride 25 mg two 
times per day with no clinical improvement.

She was hospitalised in our gastrointestinal unit 
1 month after the first presentation at our outpa-
tient clinic. Laboratory tests showed only an 
elevated white cell count (16 x 109/L) and elevated 
CRP levels (16× upper normal limit). Procalcitonin 
and serum aminotransferases were normal. Stool 
culture and parasitological examinations were nega-
tive. Brain MRI and neurological evaluation were 
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normal. Upper gastrointestinal endoscopy was repeated by an 
experienced endoscopist with a Pentax gastroscope 2990i. The 
examination was evaluated under white light, without magnifica-
tion, chromoendoscopy or narrow-band imaging. The oesopha-
geal and gastric mucosa appeared normal. The duodenal mucosa 
was mildly oedematous, with slight irregularities between the 
folds (figure 1), but no biopsies were performed. An entero CT 
scan showed a normal canalisation and no dilatation or small 
bowel strictures. The patient’s psychiatric evaluation confirmed 
mild depression; the psychiatrist changed trazodone with halo-
peridol on account of a reported association between trazodone 
and vomiting.8

During hospitalisation, the patient was treated with ciproflox-
acin 500 mg two times per day and metronidazole 500 mg three 
times a day on suspicion of an overlapping infectious gastro-
enteritis. Vomiting episodes disappeared and bowel movements 
normalised, so she was discharged and her follow-up continued 
as an outpatient.

One month later, the patient presented at the emergency 
department with worsening vomiting, diarrhoea and further 
2 kg weight loss. She was hospitalised in the internal medicine 
department, where the symptoms were attributed to a side effect 
of canakinumab, which was withdrawn at discharge. However, 
symptoms continued unchanged. On suspicion of an unrecognised 
neoplasia, fluorodeoxyglucose positron emission tomography 
(2-(18FDG)-PET)/CT was prescribed. High-to-moderate uptake 
(SUVmax 29) of radio-labelled glucose analogue was observed 
in the duodenum, the first jejunal loop and in the distal jejunum, 
where areas of fainter uptake suggested the shedding of activated 
neutrophils inside the lumen of the small intestine (figure 2). The 
patient was hospitalised again in our gastrointestinal unit. Labo-
ratory tests showed a raised level of serum aminotransferases 
(5× upper normal limit) and gamma-glutamyl transferase (8× 
upper normal limit), increased lipase (10× upper normal limit), 
reduced faecal elastase (52 µg/g, reference range >200 µg/g) and 
high faecal calprotectin (>1000 mg/kg, reference range <50 mg/
kg). Upper gastrointestinal endoscopy was repeated and multiple 
duodenal biopsies were performed. Histological examination 
revealed moderate-to-severe hypotrophy of villi (villus crypt 
ratio 1:1), neutrophilic infiltrate among duodenal enterocytes, 
with glandular aggression, intraepithelial lymphocytes <25/100, 
enterocytes and severe chronic lymphoplasmacellular infiltrate 
of lamina propria (figures 3–5). Congo red staining was negative. 

Endoscopic ultrasound showed a quite thickened duodenal wall 
(6.1 mm).

DIFFERENTIAL DIAGNOSIS
Absence of erosions, ulcers and H. pylori infection excluded 
peptic disease. Clinical history and investigations ruled out all 
known causes of chronic vomiting9 and microscopic duode-
nitis.10 Mechanical obstruction was excluded by normal CT 
enterography. Any side effect of canakinumab was excluded by 
the lack of clinical improvement after drug withdrawal. Central 
and psychiatric vomiting was excluded by normal brain MRI, 
neurological and psychiatric evaluation. Metabolic (diabetes) 
and endocrine causes (thyroid dysfunction, pregnancy, adrenal 
insufficiency) were excluded by clinical history, laboratory 
tests and physical examination. Coeliac disease was ruled out 
by absent anti-transglutaminase antibodies and normal intraep-
ithelial lymphocytes in duodenal histology. Crohn’s disease 
was excluded by absence of ulcers and of typical histological 
patterns. Also, the histological duodenal features were not 
suggestive of autoimmune enteropathy (plasma cellular infil-
trate below normal range), amyloidosis (Congo red negative) 
and parasitic/infectious diseases (absence of Giardia lamblia and 
other infectious pathogens). CT enterography, endoscopy and 
2-(18FDG)-PET/CT excluded local and distant malignancies.

According to these findings, the duodenojejunal inflammation 
was attributed to unreported enteric involvement by AOSD. To 
support this working hypothesis, we planned for strict follow-up 
of the patient after optimisation of AOSD treatment.

Figure 1  Upper gastrointestinal endoscopy showing oedematous 
duodenal mucosa with slight irregularities between the folds.

Figure 2  Fluorodeoxyglucose total-body positron emission 
tomography (PET)/CT showing intense uptake of duodenum, first jejunal 
loop (SUVmax 29) and distal ileum. Upper panel: three-dimensional 
reconstruction; lower panel: coronal view of CT, PET/CT and PET.
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TREATMENT
Prednisone 50 mg per day was administered over a 4-week period 
followed by tapering and adalimumab 40 mg every 2 weeks after 
a charge dose of 160 mg at week 0 and 80 mg at week 2.

OUTCOME AND FOLLOW-UP
During therapy with high-dose steroids, the vomiting disappeared 
and the patient gained 2 kg weight. After steroid tapering at 20 mg 
dosage per day, the patient reported a new onset of vomiting and 
abdominal pain. Thus, therapy with adalimumab was started and 
followed by persistent remission of vomiting after some weeks. 
Four months after the start of biological therapy, laboratory tests 
showed normal white cell count, a slight increase in transaminases 
and pancreatic enzymes, normal ferritin, normal faecal elastase and 
a striking reduction of faecal calprotectin (182 mg/kg). According 
to these findings, a prominent decrease of radiotracer uptake in the 
aforementioned intestinal sites was also observed (SUVmax 7.8) at 
2-(18FDG)-PET/CT.

Eight months after the start of biological therapy, the patient was 
found asymptomatic, with normal faecal calprotectin, white cell 
count, CRP and transaminases. Duodenal histology results improved, 

with meaningful reduction of inflammatory infiltrate, both neutro-
philic and lymphoplasmacellular, and better villi trophysm (1:2).

The patient is now in maintenance therapy on low-dose 
steroids (prednisone 10 mg daily) and adalimumab 40 mg every 
other week, and she is clinically stable with no more vomiting.

DISCUSSION
To our knowledge, this is the first reported case of chronic 
vomiting caused by duodenojejunal inflammation in a woman 
with AOSD. The duodenojejunal inflammation was revealed 
by the slightly abnormal appearance of the duodenal mucosa at 
upper endoscopy, high uptake of 2-(18F)FDG in the duodenum 
and first jejunal loops at PET/CT scan, strikingly elevated levels 
of faecal calprotectin and neutrophilic infiltrate among the 
enterocytes with glandular aggression at histology.

The presence of small bowel inflammation in patients affected 
by AOSD has previously been reported in a few cases in asso-
ciation with Crohn’s disease, coeliac disease and chronic intes-
tinal pseudo-obstruction.2–7 The association between AOSD and 
raised intraepithelial lymphocytes11 or between juvenile idio-
pathic arthritis (the juvenile counterpart of AOSD) and the pres-
ence of activated natural killer lymphocytes in the bowel wall12 
has also been described. Moreover, a pathogenetic role of the 
gut immune system in spondyloarthropathies has been hypothe-
sised.13 14 However, the primary involvement of the small bowel 
with the characteristics described in our patient has not been 
reported in patients with AOSD until now.

AOSD treatment (high-dose steroids and adalimumab) induced a 
striking improvement of both vomiting and duodenitis (as confirmed 
by the decrease of radiotracer in the duodenum and jejunal loops), 
suggesting a possible causal relationship between the small bowel 
inflammation and the symptom. The possibility that inflammatory 
duodenal infiltrate might alter the gastroduodenal motor function 
has previously been reported in coeliac disease, where the direct 
impairment of the smooth muscle function, as induced by mucosal 
inflammation caused by gluten exposition, has been proposed.15 In 
patients with functional dyspepsia, the duodenal eosinophilic infil-
tration due to food allergen exposition is supposedly involved in the 
activation of duodenogastric reflexes underlying an altered gastrodu-
odenal motor function.16 Our case shows that neutrophilic infiltrate 

Figure 3  Histological examination with H&E stain showing moderate 
hypotrophy of villi (arrows), with inflammatory infiltrate in the lamina 
propria (LP). S, submucosa.

Figure 4  Neutrophilic infiltrate (arrows) among enterocytes (E) and 
glandular epithelium (G).

Figure 5  Immunohistochemistry showing severe chronic infiltrate (T 
and B lymphocytes, plasma cells, macrophages) of the lamina propria 
without prevalence of any single inflammatory cell type. Intraepithelial 
lymphocytes were absent. These characteristics exclude coeliac disease, 
autoimmunity and malignancy. CD3+: T lymphocyte; CD4+: T helper 
lymphocytes; CD8+: T cytotoxic lymphocytes; CD68+: macrophages; 
CD20+: B lymphocytes; MUM1+: plasma cells; granzyme+: activated 
natural killer cells.
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might also impair the gastroduodenal motor function and it suggests 
that duodenal biopsies are potentially useful in case of unexplained 
gastroduodenal motor dysfunction associated with severe dyspepsia 
or chronic vomiting. In this context, a functional imaging tool such 
as 2-(18FDG)-PET/CT potentially supports the clinical suspicion, 
guides biopsy and monitors disease activity.

Other gastrointestinal manifestations of AOSD in our patient 
included diarrhoea, increased transaminases, raised levels of 
pancreatic enzymes and cholestatic indexes, which also improved 
after biological therapy, thus suggesting a possible relationship 
with AOSD activity.

Why vomiting in patients with AOSD has never been previ-
ously reported remains an intriguing question. Whether the 
treatment with canakinumab has possibly played a triggering role 
remains a hypothesis, since vomiting has been mentioned among 
the side effects of the drug.17 18 However, in partial contrast with 
this hypothesis, the symptom did not improve when the treat-
ment was stopped.

In conclusion, this case suggests that faecal calprotectin and 
duodenal biopsies may be useful in patients with AOSD presenting 
with chronic vomiting, in order to assess the presence of any duode-
nojejunal inflammation that possibly causes the symptom and 
resolves after specific anti-inflammatory treatment.

Learning points

	► Adult-onset Still’s disease (AOSD) may involve the small 
bowel, presenting with chronic vomiting associated with 
duodenojejunal inflammation.

	► Duodenal biopsies might reveal inflammatory causes of 
gastroduodenal motor dysfunction.

	► Chronic vomiting in patients with AOSD with duodenojejunal 
inflammation is potentially favourably treated with 
immunomodulant therapies.
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