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Abstract

Background and Aims. Sweet syndrome [SS] is a dermatological condition associated with both 
inflammatory bowel disease [IBD] and azathioprine use. We performed a systematic review to 
better delineate clinical characteristics and outcomes of SS in IBD patients.
Methods. Peer-reviewed, full-text journal publications from inception to April 2020 in English 
language and adult subjects with IBD were included. Skin biopsy was required as SS gold-standard 
diagnosis. Azathioprine-associated SS required recent azathioprine introduction or recurrence of 
SS after azathioprine re-challenge.
Results. We included 89 publications with 95 patients [mean age of SS diagnosis: 44 years; 
59% female; 20 with azathioprine-associated SS and 75 without]. SS was diagnosed prior to 
IBD in 5.3%, at time of IBD diagnosis in 29.5% and after diagnosis in 64.2%. In total, 91% 
of patients with SS had known colonic involvement and the majority [76%] had active IBD 
at diagnosis; 22% had additional extra-intestinal manifestations. Successful therapies for SS 
included corticosteroids [90.5%], anti-tumour necrosis factor [TNF]-α inhibitor therapy [14.8%] 
and azathioprine [11.6%]. Azathioprine-associated SS was distinct, with 85% male patients, 
mean age of SS diagnosis of 50 years and a lower likelihood to be prescribed corticosteroids 
for treatment [75% vs 94.7% of non-azathioprine-associated SS, p = 0.008]. All patients with 
azathioprine-associated SS improved with medication cessation and developed recurrence 
after re-challenge.
Conclusions. SS may precede or occur with IBD diagnosis in almost one-third of cases. Azathioprine 
and IBD-associated SS present and behave distinctly, especially with regard to gender, age at 
diagnosis and recurrence risk. Corticosteroids and TNF-α inhibitors have demonstrated efficacy in 
treating SS in IBD.
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1.  Introduction

Patients with inflammatory bowel disease [IBD] may develop 
various chronic inflammatory conditions in organs outside of the 
gastrointestinal tract. These so-called extra-intestinal manifestations 
[EIMs] have been reported to occur in between 6% and 47% in both 
Crohn’s disease [CD] and ulcerative colitis [UC] patients and most 
frequently involve the eyes, skin and joints.1–8 Among cutaneous 
EIMs, pyoderma gangrenosum and erythema nodosum are the most 
common.9

Sweet syndrome [SS], or acute febrile neutrophilic derma-
tosis, is one of the less common skin manifestations of IBD, and 
as such has not been included in the large IBD studies focusing on 
EIM phenotypes and outcomes.1,2,7–11 It presents as an abrupt onset 
of painful erythematous plaques or nodules, often with fever and 
elevated inflammatory markers, with histopathological evidence 
of neutrophil-rich infiltrates without vasculitis.12,13 SS is diagnosed 
at a rate of three per 10  000 dermatological visits in the general 
population.14 Within IBD cohorts, its occurrence may range between 
0.07% and 0.21%.15,16 IBD-associated SS is seen as a sub-group of 
classical-type SS, and SS cohorts have historically included patients 
with IBD as rates ranging from 0% to 20% [Supplementary Table 
1].13–47 Non-classical SS types otherwise include those related to ma-
lignancy or induction by certain drug exposures.48 Curiously, while 
being used as an IBD therapy itself, azathioprine [AZA] is one of 
the most commonly reported inciting agents in patients with drug-
induced SS.49–53

Only a limited number of papers describing the pattern of SS in 
IBD patients have been published. It is, however, clinically useful 
to understand if different demographics, clinical characteristics and 
treatment responses exist among SS populations with CD or UC, 
as well as among IBD patients with AZA-associated and non-AZA-
associated SS. Here we aimed to describe the demographic, clinical 
features and treatment outcomes in IBD-related SS using a system-
atic review approach.

2.  Methods

This systematic review was conducted in accordance with the 
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines.54

2.1.  Information sources and search strategy
A literature search was performed on Ovid MEDLINE, Cochrane 
Central Register of Controlled Trials [CENTRAL], EMBASE and 
Web of Science from inception to April 2020. A  combination of 
Medical Subject Headings [MeSH], other controlled vocabulary 
and keywords were used to search for ‘Sweet syndrome’, ‘acute 
neutrophilic dermatosis’, ‘inflammatory bowel disease’, ‘ulcerative 
colitis’ and ‘Crohn disease’. In addition, reference lists of relevant 
articles from title/abstract screening were manually searched for 
citations not identified by the electronic searches. A  detailed de-
scription of each search strategy is provided in the Supplementary 
Material.

After removing duplicate citations, titles and abstracts of articles 
were independently screened by two reviewers [J.S.  and A.A.H.]. 
The full texts of relevant articles were obtained and analysed in-
dependently by J.S. and A.A.H according to predefined inclusion/
exclusion criteria. Disagreements were resolved by mutual discus-
sion between J.S. and A.A.H. and if necessary arbitrated by a third 
author, F.R.

2.2.  Eligibility criteria
Inclusion criteria consisted of original articles on SS in adults with 
IBD, a confirmed diagnosis by biopsy, cases of neutrophilic derma-
tosis of the dorsal hands [NDDH] and SS in patients with IBD 
linked to AZA drug exposure. AZA exposure was defined as AZA 
newly introduced within 1 month prior to SS development or in 
cases when skin lesions disappeared upon AZA interruption and 
recurred with re-challenge by AZA. Three patients had long-term 
exposure to AZA prior to developing SS that was managed without 
mentioning the possibility of AZA-induced SS; those were included 
in the non-AZA group. Because of the limited number of larger 
studies, case series, case reports, case illustrations, vignettes, let-
ters to editors, correspondences and brief communications were 
included, if it was possible to obtain enough information to per-
form a risk-factor analysis. Patients less than 18 years of age, diag-
nosis of SS made without a skin biopsy, articles describing a case 
with unclear diagnosis and articles reporting AZA hypersensitivity 
rather than AZA-associated SS, international publications with 
non-English content, meeting abstracts, animal studies and review 
articles were excluded.

2.3.  Data collection process
Data from eligible studies were independently extracted by two re-
viewers [J.S.  and A.A.H.]. Discrepancies were rectified by the ar-
bitrator, F.R. When articles included patients from a previously 
published study and added additional patients, only the latter were 
considered for this analysis. In the case of mixed cohorts, only data 
regarding patients with IBD and SS were included. Attention was 
paid to describe subgroups based on recent AZA exposure linked to 
SS eruption [AZA and non-AZA groups], as well as to the type of 
IBD linked to SS eruption [CD or UC groups]. IBD was considered 
active at the time of SS diagnosis if indicated by the authors either by 
specifically mentioning clinical activity, by reporting active IBD flare 
symptoms [abdominal pain, diarrhoea and/or blood per rectum], by 
recent need to increase IBD medication due to uncontrolled disease 
or by endoscopic assessment with verified endoscopic activity. Data 
extracted from each primary study are shown in Supplementary 
Table 2.

2.4.  Statistical analysis
Descriptive statistics were used. Differences between the subgroups 
were analysed by using the Chi-square test, Fisher’s exact test or 
Mann–Whitney U test as appropriate. A 5% alpha level was con-
sidered significant.

2.5.  Data quality metrics
Given that all retrieved articles were either case reports, illustrations, 
vignettes or case series, and no standardized published methods 
for quality assessment of such articles is available, we referred to 
published guidelines for writing case reports [CARE guideline] and 
case series and used them as a reference to create our own method 
for quality assessment.55,56 We examined both CARE guidelines [28 
items] and the case series checklist [20 items] and eliminated items 
that would not be applicable to SS particularly. Examples include 
question 8-B in CARE guidelines requesting identification of diag-
nostic challenges [financial, language] or 10-b requesting informa-
tion on follow-up tests, which would not be needed in SS. For CARE 
guidelines specifically, the total score varied based on the type of 
article because letters to editors and communications, for example, 
did not require abstracts [items 3a-b-c] or keywords [item 2 on the 

http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab079#supplementary-data
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checklist] and this would lower the score due to journal format re-
quirements. For every question in both checklists, we assigned one 
point, if a criterion was fulfilled, 0 points if it was absent and elimin-
ated the criteria if it was not applicable. Study quality was considered 
high if it received ≥2/3 of potential total score, and low for ≤1/3 of 
total score. For case series, total score was 13, and quality scoring 
was divided into low [0–4], medium [5–9] and high [10–13]. A de-
tailed method of quality assessment is included in Supplementary 
Table 3.

3.  Results

3.1.  Characteristics of included studies and 
data quality
After literature search and review of titles and abstracts, 89 articles 
met our pre-defined inclusion criteria and were included for analysis 
[Supplementary Figure 1 and Table 2].57–145 A total of 95 individual 
cases were identified, with the majority of full-text articles being case 
reports or case series [Table 1]. The majority of cases [53/95, 55.8%] 
were reported within the past 10 years [Supplementary Figure 2].

Of the included articles, 71 of 89 [79.7%] were considered high 
quality based on CARE or case series guidelines, with the remainder 
being medium quality [Table 1]. Case series were most consistent in 
reporting the aim of the study, describing the characteristics of the 
patients and reporting the intervention of interest [average scores 
0.92, 0.92 and 0.92 over 1 for each question], but did not score 
well on multicentre data collection [0.08], having homogenous 
cases at a similar point in the disease [0.38], and on reporting ad-
verse events [0.23] and authors conflicts of interests [0.08]. For all 
other article types, the most consistently well-scored sections were 
case presentation details [criteria 5b and 6 = 1], reporting of diag-
nostic methodology [8a = 1] and types of intervention used [9a = 1]. 
Articles were inconsistent in reporting all important time points of 
cases [7 = 0.56], and in reporting changes in therapy, adverse events 
of therapies used [10 c/d = 0.35/0.4], and patient perspectives or 
informed consent processes [12/13  =  0.03/0.45] [Supplementary 
Table 3].

3.2.  Baseline demographics of the cohort
3.2.1. Overall cohort
Table 2 summarizes demographic findings of SS in patients with 
IBD. In our SS-IBD cohort, 56 of 95 patients [58.9%] were female, 
and most with identifiable race [68/75, 90.7%] were white. Median 
age at SS diagnosis was 44 years (N = 95, interquartile range [IQR] 
32–53  years), and at IBD diagnosis was 38  years [N  =  77, IQR 
29–47 years]. SS occurred at a median of 8.4 months [N = 77, IQR 
0–6 years] after IBD diagnosis [Supplementary Figure 3]. Eighteen 
cases did not report the age of IBD diagnosis and were not accounted 
for in this median calculation. Overall, the majority of SS cases 
[61/95, 64.2%] occurred more than 3 months after IBD diagnosis. 
Only five [5.3%] cases occurred prior to IBD diagnosis. Interestingly, 
IBD and SS were diagnosed concurrently [within 3 months of each 
other] in 29.5% of cases [28/95], with SS being the first to occur 
in three of 28 of such cases [10.7%]. Overall, 48 [45.3%] patients 
had CD and 43 [50.5%] had UC; four [4.2%] patients had IBD un-
determined. In patients whose IBD activity was known at the time 
of SS diagnosis, SS ensued while IBD was active in 53 of 69 cases 
[76.8%]. Most patients [58/95, 61.1%] were on at least one IBD 
therapy at the time of SS diagnosis. Medications used for IBD at 
the time of SS diagnosis were most commonly oral 5-aminosalicylic Ta
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acid [5-ASA] [25/95, 26.3%], systemic steroids [25/95, 26.3%] and 
AZA [23/95, 24.2%]. IBD-related symptoms during SS eruption in-
cluded abdominal pain [45.3%], rectal bleeding [62.3%] and loose 
stools [88.7%]. Twenty-one patients [22.1%] overall had additional 
EIMs, which involved the skin (13.7%, including five for each of 
pyoderma gangrenosum [PG] and erythema nodosum, and four for 
oral aphthous ulcers), joints [11.6%, 11 with peripheral arthropathy 
and two with spondylitis/sacroiliitis] and/or eyes [3.2%, three with 
uveitis or episcleritis].

3.2.2. Comparison of AZA vs non-AZA
Among 95 patients, 20 were noted to have AZA-associated SS 
and 75 had non-AZA-associated SS. Of the 20 cases of AZA-
associated SS, 19 occurred within 28  days of starting AZA, and 
one patient was diagnosed based on recurrence of SS after AZA 
re-challenge. There were no racial differences among the AZA and 
non-AZA SS cohorts, but patients with AZA exposure were sig-
nificantly older [50 vs 41 years-old, p = 0.009] and predominantly 
male [85% vs 29.3%, p  <  0.00001] compared to those without 
exposure. Interestingly, although not statistically significant, sec-
ondary conditions linked to SS were exclusively described in the 
non-AZA cohort: 21 of 75 [28%] patients had conditions other 
than IBD that could be linked to SS development, including recent 
infection [5.3%], pregnancy [3.2%] and other autoimmune dis-
orders [3.2%]. In contrast, none of the IBD patients diagnosed with 
AZA-associated SS had another condition that could be linked to 
SS. Patients in the AZA group were more likely to be on systemic 
steroids [60% vs 17.3%, p < 0.0001] compared to the non-AZA 
group. The AZA group only had one patient [1/20, 5%] with an-
other EIM [PG], while 20 of the 75 patients [26.7%] in the non-
AZA cohort had other EIMs.

3.2.3. Comparison of CD vs UC
When comparing 43 patients with CD and 48 with UC, no age dif-
ference was detected, but UC patients were more likely to be male 
[55.8% vs 27.1%, p  =  0.005] and SS cases in the Asian popula-
tion were strictly in the UC population [15.8% vs 0%, p = 0.02]. 
Patients with UC were less likely to have a concurrent diagnosis of 
IBD and SS diagnosis than CD patients [19% vs 37.5%, p = 0.004]. 
No significant differences in distribution were noted among other 
conditions associated with SS. Patients with UC and CD had similar 
rates of IBD activity at SS diagnosis, but the UC group was more 
likely to be on systemic steroids [39.5% vs 14.6%, p = 0.007] and 
oral 5-ASA [37.2% vs 16.7%, p = 0.026]. PG was exclusive to UC 
patients [11.6% vs 0%, p = 0.0028], and no difference among IBD 
cohorts was noted for the occurrence of other EIMs. Thirty-five of 
the 48 patients with CD had descriptions of their CD location avail-
able. Colonic disease location was predominant [32/35, 91.4%], 
with ten of those patients [31.4%] having ileocolonic disease. One 
had jejunal CD [1/35, 2.9%], six had perianal disease [6/35, 17.1%] 
and two upper gastrointestinal [GI] disease [2/35, 5.7%]. CD pheno-
type was described in 32 patients, of which non-stricturing, non-
penetrating presentation was the most common [23/32, 71.9%], 
followed by internal penetrating [6/32, 18.8%] and stricturing 
[2/32, 6.3%] disease. Perianal disease occurred in seven patients 
[21.9%]. Twenty-three patients with UC had a description of the ex-
tent of their disease available, which was primarily extensive [10/23, 
43.5%], followed by left-sided and sigmoid equally [6/23, 26.1% 
each], and rectal only in one case. Perianal disease was described in 
two cases [8.7%].

3.3.  Clinical features of SS in the cohort
3.3.1. Overall cohort
Table 3 summarizes clinical features of SS in the IBD cohort. The 
vast majority of IBD patients presented with a clinical picture that 
is characteristic of SS in general, including fever [83%], arthralgias 
[43.6%], myalgias [7.4%] and headache [4.3%]. A polymorphic ery-
thematous rash occurring as multiple lesions was found in 94.6% 
of cases, with most lesions being painful [59.6%] but not neces-
sarily pruritic [only 6.4% reported pruritis]. The morphology of SS 
skin lesions was described as plaques [56%], maculopapular rash 
[46.2%] and nodules [20.9%]. Lesions occurred most commonly on 
the upper [67%] and lower [61.7%] limbs, followed by trunk, head 
and neck, oral mucosa and dorsum of the hands. The genital area 
was rarely involved [1.1%], but it is difficult to know if this was due 
to reporting bias. No description of a peri-ostomy rash was men-
tioned in the five patients with stomas. Elevated erythrocyte sedi-
mentation rate [ESR] [94.9%, median 79.5 mm/h, IQR 55.5–86.5], 
C-reactive protein [CRP] [100%, median 16.6 mg/dL, IQR 10.6–23] 
and neutrophilia [94.9%, median 11.2  ×  109 cells/L, IQR 9.36–
14.58] were the most common laboratory abnormalities at presen-
tation, followed by anaemia [58.3%] and thrombocytosis [5.9%]. 
Anti-nuclear antibodies [ANA] and anti-neutrophil cytoplasmic 
antibodies [ANCA] were evaluated in 14 and five patients, respect-
ively, and were each positive in only one case. Biopsies were done 
within a median of 6 days [range: 1–1500 days] from the start of SS 
symptoms. Histopathology of lesional skin revealed neutrophil-rich 
inflammatory infiltrates [96.6%], admixed with eosinophils, his-
tiocytes and lymphocytes in 7.5%, 9.7% and 12.9%, respectively. 
The most common pathological variants were classical neutrophil-
rich type in 83 of 93 [89.2%, seven of which were NDDH] cases, 
followed by histiocytoid [5.4%], subcutaneous and bullous [both 
<5%].

3.3.2. Comparison of AZA vs non-AZA
Both AZA and non-AZA cohorts had similar skin findings in terms 
of type of skin eruption, lesion frequency and distribution, except 
that trunk predominance was noted in the AZA group [85% vs 
50%, p = 0.005]. There were no different distributions of histopath-
ology among the subgroups.

3.3.3. Comparison of CD vs UC
There were no differences in clinical SS lesion characteristics, nor la-
boratory or histopathology variations across the subgroups of IBD.

3.4.  Treatment strategies and recurrence rate
SS was successfully controlled within a median of 7  days [range: 
2–46 days] of therapy initiation. Steroids were the most commonly 
used therapy [86/95, 90.5%] for SS, which was systemic [oral or 
intravenous] in 93.7% of cases and only topical in the rest. Biologic 
therapy was the second most common choice [14/95, 14.8%], ei-
ther combined with steroid use [7/14, 50%], after failure of steroid 
therapy [4/14, 29%] or individually when steroids use was not ap-
propriate [3/14, 21%]. Biologics included infliximab in nine cases
,90,105,106,111,119,121,125,130,133 an unspecified anti-tumour necrosis factor 
[TNF]-α in another case,138 and one case for each of vedolizumab,68 
ustekinumab82 and golimumab.70 Of these 14 cases, only nine had 
active IBD at the time of diagnosis of SS. Other SS treatments in-
cluded non-steroidal anti-inflammatory drugs [NSAIDs], dapsone, 
colchicine, cyclosporine and methotrexate, each used in <5% of 
cases. Interestingly, AZA itself was an SS treatment choice in 11 of 
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95 [11.6%] cases, ten of which were in the non-AZA group, and in 
one case in the AZA group [dose was actually increased]. One pa-
tient received ten sessions of leukocytopheresis alongside steroids.135 
Treatment delays occurred in 22/95 cases [23.2%] due to initial mis-
diagnosis [mainly cellulitis] and treatment with antibiotics, antivirals 
or antifungals before histopathological results. In seven other cases, 
however, antibiotics were used after SS diagnosis alongside steroids; 
antibiotics included fluoroquinolone, nitroimidazole [i.e. metro-
nidazole] and penicillin classes. Antibiotics were added to steroid 
therapy due to either severe illness of the patient or for complicated 
IBD [fistula, abscess or perianal disease]. Among subgroups, steroids 
were less commonly used in the AZA group compared to the non-
AZA group [75% vs 94.7%, p = 0.008], and antibiotics were more 
likely to be used for patients with CD than UC [14.6% vs 0.0%, 
p = 0.013].

SS recurred in 22 patients overall [23.2%]. In the AZA group, all 
four cases in which AZA was discontinued and then restarted had a 
recurrence of SS skin eruptions. SS recurred within 90 days [range: 
17–1460 days] in the general population and 30 days [3–30 days] in 
the AZA group. Recurrence coincided with steroid taper in six cases, 
with recurrence of IBD flare in nine, AZA use in four cases and an-
other SS-associated condition in one case.

4.  Discussion

SS is a cutaneous eruption that has been associated with both IBD 
and AZA exposure.48,146 The present systematic review describes, to 
date, the largest cohort of patients with IBD and SS, and thus is able 
to shed light on important clinical aspects in this particular popula-
tion including IBD subtype and potential inciting medications such 
as AZA. We found that: [1] SS occurs most commonly in middle-
aged white female patients with IBD, with no specific predilection to 
CD or UC; [2] colonic involvement is notable in patients with IBD 
and SS, especially the CD population; and [3] SS may be an early 
EIM in the natural course of IBD, often occurring alongside IBD 
diagnosis and occasionally occurring in parallel with IBD disease 
activity.

Overall, our cohort is generally middle-aged with a female 
and white predominance, similar to other non-IBD SS cohorts, 
where the range of female patients was 40–60%.146 However, we 
found a male predominance in the AZA group, as well as older 
age than non-AZA group, which is consistent with a previous re-
port.52 On the other hand, studies of IBD patients with other cu-
taneous EIMs show a female predominance, even in UC, whereas 
CD had more female predominance than UC in our study.9 It is 
also worth noting that the CD and UC groups also had a differ-
ence in timing between IBD diagnosis and SS occurrence, as well as 
Asian race occurring solely in the UC cohort. Although reporting 
bias is the more likely explanation, should these findings be true, 
they do draw attention to potential risk factors that allow SS to 
occur under different circumstances in patients with different IBD 
subtypes.

In comparison to IBD cohorts where EIMs other than SS were 
studied, our cohort was slightly older at EIM diagnosis,8,9 which may 
reflect the characteristic median age of SS presentation.146 For ex-
ample, studies describing patients with younger age of CD [31 years] 
and UC onset [36.6 years], with similar IBD phenotypes to our co-
hort, showed no SS cases.11,147 A study in IBD focused on cutaneous 
EIMs found no SS in a cohort of 195 IBD patients with mean age of 
39.5 years.148 SS may thus be a rare cutaneous EIM mostly of con-
cern in the older IBD population.
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SS occurred at a short median duration from diagnosis of IBD 
[0.7 years, IQR 0–6 years], and this timeframe is shorter compared 
to other non-cutaneous EIM occurrences in relation to IBD.8,9 In 
fact, a study of 480 patients with IBD showed that cutaneous EIMs 
typically occur earlier than other EIMs, the majority of them in the 
first 2 years of IBD diagnosis, which further supports our findings.1 
A striking characteristic is that IBD and SS were diagnosed concur-
rently in 28/95 [29.5%] cases. Thus, suspicion for IBD should be 
high when patients present [probably to non-gastroenterologists] 
with SS, especially if they complain of GI symptoms. Another clue 
is the very high percentage of colonic involvement of our CD pa-
tients1,9,10,149 accompanied by a non-complicated [no internal pene-
trating disease and no strictures] phenotype: overall, more patients 
had non-stricturing, non-penetrating disease compared to other IBD 
cohorts describing EIMs.9 This further suggests that SS, should it 
occur, is one of the earlier EIMs in the clinical course of IBD.

We saw an equal distribution of EIMs among CD and UC co-
horts, except for PG. Although our study is too small to draw con-
clusions on EIMs other than SS, it is not consistent with other studies 
where CD is overall more associated with EIMs than UC, and where 
PG is more common in CD.1,2,9 The patients in the AZA group had 
fewer EIMs [although not statistically significant] than non-AZA 
patients. SS occurrence in the non-AZA cohort is probably more 
closely linked to IBD as an EIM than a drug eruption, and IBD pa-
tients are more likely to develop other EIMs once they had a first 
EIM.1,10 In contrast, SS in the AZA group may not predict a risk 
of other EIMs. This becomes important because we have seen that 
AZA and non-AZA groups clinically present in the same manner. 
Should a patient with IBD develop SS, it is important to consider 
AZA-induced disease as opposed to IBD-associated disease, espe-
cially if it occurred within 28 days of AZA initiation and with no 
other condition known to precipitate SS; otherwise, IBD activity and 
EIM history may assist in diagnosing the latter.

The occurrence of EIMs in relation to the activity of IBD is al-
ways a point of interest.1,8,149 A recent review noted that SS prob-
ably parallels IBD activity,150 and data from this systematic review 
strengthen that notion by three observations. First, most cases of SS 
occurred with underlying active IBD [76.8%], and this was higher, 
understandably, in the AZA cohort, as it was probably an added 
medication due to uncontrolled IBD. Second, multiple case reports 
described the SS occurrence as a heralding sign to new IBD diagnosis, 
as the patient was experiencing GI symptoms that later were diag-
nosed as a first IBD flare event.76,97,102 There was a total of 29.5% of 
cases where IBD and SS diagnosis were only 3 months apart. Third, 
we see a significant rate of recurrence being related to either steroid 
tapering or recurrence of IBD flare. Further prospective, multicentre 
studies can help solidify this assumption of correlation between IBD 
activity and SS occurrence.

AZA-associated SS always presented with multiple lesions, most 
commonly on the trunk [p = 0.005], invariably had neutrophilia, and 
almost always presented as the classical subtype of SS on histopath-
ology. This is in contrast with another review of AZA-associated SS 
where lower extremities were more commonly involved.151 Patients 
in this cohort were not treated for SS with steroids as frequently as 
the non-ASA group; this may be due to more patients in this co-
hort being on steroids at SS onset for active IBD management, which 
aligns with other studies.152 All four patients re-challenged with 
AZA developed SS recurrence, a phenomenon that supports drug-
induced SS, particularly with AZA.151 Still, an interesting finding in 
our data is that AZA itself could be used to treat SS in the non-AZA 
group, and was in fact increased in one case of AZA-associated SS 

with clearance of the eruptions and better control of IBD. Again, the 
ability to differentiate between IBD-related SS and AZA-associated 
SS perhaps plays the most important role in making the decision of 
stopping AZA or changing its dose. In the literature, AZA-associated 
SS is within the spectrum of AZA hypersensitivity reactions, whereby 
half could present without skin manifestations, the majority of which 
were neutrophilic dermatoses.152 Since IBD is the most common 
disease state linked with AZA-associated SS,152 this may suggest a 
particular tendency for AZA reactions to present as a neutrophilic 
dermatosis in the IBD host. Thiopurine methyltransferase [TPMT] 
has been assessed as a tool for differentiation of AZA-associated dis-
ease, and has not been deemed useful152 because the AZA-associated 
hypersensitivity reactions are dose-independent and thus occur re-
gardless of TPMT level.

The mechanisms underlying IBD-associated SS or AZA-associated 
SS are not fully known. SS is considered part of the spectrum of 
neutrophilic dermatoses which include PG, another condition that is 
associated with IBD.153 Many immunological components suspected 
to play a role in SS are also involved in IBD pathogenesis.153–157 
However, AZA-associated SS may not be easily explained by these 
mechanisms. The variety of conditions that are associated with SS, 
such as IBD and medications such as AZA, have suggesting that SS is 
a hypersensitivity reaction to antigens from drugs, pathogens or host 
cells.153 This would certainly fit well with reports describing AZA-
associated SS as a spectrum of AZA hypersensitivity syndrome,152 
yet we do not have evidence showing immune-complexes, immuno-
globulins or changes in complement to fully support this notion. 
Still, the fact that SS is treated with corticosteroids, with stopping the 
offending drug, or sometimes with treating underlying infections or 
malignancies with antibiotics or chemotherapy, adds to the theory of 
a hypersensitivity reaction. Our study also reinforces the idea that SS 
probably occurs with active IBD, as explained above, and that AZA-
associated SS recurred consistently with AZA re-challenge, which 
fits with this theory. Some studies have involved photoinduction of 
SS and its association with pro-inflammatory signals that activate 
neutrophils in the skin, such as TNF-α and interleukin-8.158,159 This 
could explain why limbs are more frequent locations for SS, but 
also could be interesting for future studies on the impact of these 
agents on SS occurrence in IBD cohorts with or without anti-TNF-α 
therapy.160–163

This study’s strength lies in a clearly defined comprehensive 
search and case definition using precise selection and exclusion cri-
teria, especially requiring appropriate histopathological findings for 
diagnosis. This may have led to reduced misclassification of cases. 
This review also included cases from many countries, which allowed 
us to explore several treatment strategies. However, our data are 
limited by reporting bias, owing to the articles being purely case re-
ports or case series. For example, AZA-associated SS seems to occur 
without any other conditions associated with SS compared to non-
AZA SS, which may be a reporting bias. We did attempt to address 
this issue by evaluating the quality of the case reports, and found that 
most reports had appropriate descriptions of case presentations, the 
relevant intervention and clinical response. Roughly half the cases 
had enough clinical information on the course of IBD itself beyond 
the medications the patients were on at the time of SS occurrence.

5.  Conclusion

SS is an EIM that can occur in both CD and UC. Its occurrence 
can signal an IBD diagnosis early, with the majority of cases cor-
relating with active yet non-advanced IBD. Evaluation for IBD is 
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thus recommended when SS ensues, especially with evidence of GI 
symptoms. Similarly, re-evaluation for disease activity in known 
IBD is warranted once SS occurs. In this largest and best-defined 
IBD-associated SS cohort to date, we found that patients with IBD 
who develop SS after recent exposure to AZA may behave differ-
ently than other IBD cohorts, and can rapidly respond to AZA 
de-escalation. Corticosteroids are the mainstay of SS treatment, but 
biological therapy can be equally effective for controlling SS and 
IBD, if both are active simultaneously. Diagnosing SS as secondary 
to IBD or AZA exposure is important, as the decision to continue 
or re-challenge AZA becomes highly relevant with high recurrence 
rates in the latter. We could not determine particular risk factors for 
need for treatment with biologics or for recurrence; larger studies are 
needed for such analysis to be significant.

Funding
This work was supported by the National Institute of Health [NIDDK 
K08DK110415 and R01DK123233 to F.R.].

Conflict of Interest
F.R.  is consultant to Agomab, Allergan, AbbVie, Boehringer Ingelheim, 
Celgene, Cowen, Falk Pharma, Genentech, Gilead, Gossamer, Guidepoint, 
Helmsley, Index Pharma, Jannsen, Koutif, Mestag, Metacrine, Morphic, Origo, 
Pfizer, Pliant, Prometheus, Receptos, RedX, Roche, Samsung, Takeda, Techlab, 
Theravance, Thetis, UCB and received funding from the National Institute of 
Health, Helmsley Charitable Trust, Crohn’s and Colitis Foundation, Rainin 
Foundation, UCB, Boehringer-Ingelheim, Pliant, Morphic, BMS, 89Bio. 
B.H.C.  is a consultant to Takeda, TARGET-RWE and serves on speakers 
bureau for Takeda. B.L.C. receives the following financial support: Advisory 
Boards and Consultant for Abbvie, Celgene-Bristol Myers Squibb, Pfizer, 
Sublimity Therapeutics, TARGET RWE; CME Companies: Cornerstones, 
Vindico; Speaking fees: Abbvie. A.F.P is a consultant to AbbVie, Novartis, 
Mallinckrodt and Alexion, serves on speaker bureau for AbbVie, Novartis 
and Mallinckrodt, and receives research funding from Corbus, Pfizer, AbbVie, 
Novartis and Mallinckrodt. J.S., A.A.H., K.F., M.S. and U.K. have no conflicts 
of interest to disclose.

Authors Contributions
All authors made substantial contributions to all of the following: [1] the con-
ception and design of the study, or acquisition of data, or analysis and inter-
pretation of data, [2] drafting the article or revising it critically for important 
intellectual content, [3] final approval of the version to be submitted. J.S., F.R., 
M.S. and A.A.H. contributed in the conception and design of the study, ac-
quisition of data, analysis and interpretation of data, as well as drafting the 
article. B.C., K.F., B.C., U.K., A.F. and F.R. contributed in the conception and 
design of the study and interpretation of data, as well as revising the article 
critically for important intellectual content. The authors had no writing assist-
ance while drafting the article. The manuscript, including related data, figures 
and tables has not been previously published and the manuscript is not under 
consideration elsewhere.

Conference Presentation
American College of Gastroenterology Conference, October 2020, Nashville 
TN, USA.

Data Availability Statement
The data underlying this article are available in the article and in its online 
supplementary material.

Acknowledgments
None.

Supplementary Data
Supplementary data are available at ECCO-JCC online.

References
 1. Veloso  FT. Extraintestinal manifestations of inflammatory bowel dis-

ease: do they influence treatment and outcome? World J Gastroenterol 
2011;17:2702–7.

 2. Bernstein  CN, Blanchard  JF, Rawsthorne  P, Yu  N. The prevalence of 
extraintestinal diseases in inflammatory bowel disease: a population-based 
study. Am J Gastroenterol 2001;96:1116–22.

 3. Bernstein CN, Wajda A, Blanchard JF. The clustering of other chronic in-
flammatory diseases in inflammatory bowel disease: a population-based 
study. Gastroenterology 2005;129:827–36.

 4. Ricart E, Panaccione R, Loftus EV Jr, et al. Autoimmune disorders and 
extraintestinal manifestations in first-degree familial and sporadic in-
flammatory bowel disease: a case-control study. Inflamm Bowel Dis 
2004;10:207–14.

 5. Rankin GB, Watts HD, Melnyk CS, Kelley ML Jr. National Cooperative 
Crohn’s Disease Study: extraintestinal manifestations and perianal compli-
cations. Gastroenterology 1979;77:914–20.

 6. Su CG, Judge TA, Lichtenstein GR. Extraintestinal manifestations of in-
flammatory bowel disease. Gastroenterol Clin North Am 2002;31:307–27.

 7. Veloso FT, Carvalho J, Magro F. Immune-related systemic manifestations 
of inflammatory bowel disease. A prospective study of 792 patients. J Clin 
Gastroenterol 1996;23:29–34.

 8. Vavricka  SR, Brun  L, Ballabeni  P, et  al. Frequency and risk factors for 
extraintestinal manifestations in the Swiss inflammatory bowel disease co-
hort. Am J Gastroenterol 2011;106:110–9.

 9. Lakatos  L, Pandur  T, David  G, et  al. Association of extraintestinal 
manifestations of inflammatory bowel disease in a province of western 
Hungary with disease phenotype: results of a 25-year follow-up study. 
World J Gastroenterol 2003;9:2300–7.

 10. Greenstein AJ, Janowitz HD, Sachar DB. The extra-intestinal complica-
tions of Crohn’s disease and ulcerative colitis: a study of 700 patients. 
Medicine (Baltimore) 1976;55:401–12.

 11. Jumani L, Kataria D, Ahmed MU, et al. The spectrum of extra-intestinal 
manifestation of crohn’s disease. Cureus 2020;12:e6928.

 12. Su  WP, Liu  HN. Diagnostic criteria for Sweet’s syndrome. Cutis 
1986;37:167–74.

 13. von den Driesch P. Sweet’s syndrome (acute febrile neutrophilic derma-
tosis). J Am Acad Dermatol 1994;31:535–56.

 14. Zamanian A, Ameri A. Acute febrile neutrophilic dermatosis (Sweet’s syn-
drome): a study of 15 cases in Iran. Int J Dermatol 2007;46:571–4.

 15. Cleynen  I, Van Moerkercke W, Billiet T, et  al. Characteristics of skin 
lesions associated with anti-tumor necrosis factor therapy in patients 
with inflammatory bowel disease: a cohort study. Ann Intern Med 
2016;164:10–22.

 16. Ko JS, Uberti G, Napekoski K, Patil DT, Billings SD. Cutaneous manifest-
ations in inflammatory bowel disease: a single institutional study of non-
neoplastic biopsies over 13 years. J Cutan Pathol 2016;43:946–55.

 17. Abbas O, Kibbi AG, Rubeiz N. Sweet’s syndrome: retrospective study of 
clinical and histologic features of 44 cases from a tertiary care center. Int J 
Dermatol 2010;49:1244–9.

 18. Amouri  M, Masmoudi  A, Ammar  M, et  al. Sweet’s syndrome: a retro-
spective study of 90 cases from a tertiary care center. Int J Dermatol 
2016;55:1033–9.

 19. Borges da Costa J, Silva R, Soares de Almeida L, Filipe P, Marques Gomes M. 
Sweet’s syndrome: a retrospective study of 42 admitted patients in a portu-
guese hospital. Int J Dermatol 2009;48:953–5.

 20. Bourke JF, Keohane S, Long CC, et al. Sweet’s syndrome and malignancy 
in the U.K. Br J Dermatol 1997;137:609–13.



1874 J. Sleiman et al.

 21. Casarin  Costa  JR, Virgens  AR, de  Oliveira  Mestre  L, et  al. Sweet syn-
drome: clinical features, histopathology, and associations of 83 cases. J 
Cutan Med Surg 2017;21:211–6.

 22. Chan HL, Lee YS, Kuo TT. Sweet’s syndrome: clinicopathologic study of 
eleven cases. Int J Dermatol 1994;33:425–32.

 23. Clemmensen OJ, Menné T, Brandrup F, Thomsen K, Lange Wantzin G. 
Acute febrile neutrophilic dermatosis–a marker of malignancy? Acta 
Derm Venereol 1989;69:52–8.

 24. Corazza M, Lauriola MM, Borghi A, Marzola A, Virgili A. Sweet’s syn-
drome: a retrospective clinical, histopathological and immunohistochemical 
analysis of 11 cases. Acta Derm Venereol 2008;88:601–6.

 25. Delabie J, De Wolf-Peeters C, Mooren M, Karien K, Roskams T, Desmet V. 
Histiocytes in Sweet’s syndrome. Br J Dermatol 1991;124:348–53.

 26. Eleuterio IA, Tiussi RM, Delmaestro D, Diniz LM, Lucas EA. Sweet’s syn-
drome: clinicopathological features of patients treated from 1997 to 2009 
at Cassiano Antonio Moraes University Hospital - Vitoria (Espirito Santo). 
An Bras Dermatol 2012;87:450–5.

 27. Fett DL, Gibson LE, Su WP. Sweet’s syndrome: systemic signs and symp-
toms and associated disorders. Mayo Clin Proc 1995;70:234–40.

 28. Ghoufi L, Ortonne N, Ingen-Housz-Oro S, et al. Histiocytoid Sweet syn-
drome is more frequently associated with myelodysplastic syndromes 
than the classical neutrophilic variant: a comparative series of 62 patients. 
Medicine 2016;95:e3033.

 29. Ginarte M, García Doval  I, Toribio J. [Sweet’s syndrome: a study of 16 
cases]. Med Clin 1997;109:588–91.

 30. Gunawardena DA, Gunawardena KA, Ratnayaka RM, Vasanthanathan NS. 
The clinical spectrum of Sweet’s syndrome (acute febrile neutrophilic 
dermatosis)–a report of eighteen cases. Br J Dermatol 1975;92:363–73.

 31. Hommel L, Harms M, Saurat JH. The incidence of Sweet’s syndrome in 
Geneva. A retrospective study of 29 cases. Dermatology 1993;187:303–5.

 32. Jeanfils  S, Joly P, Young P, Le Corvaisier-Pieto C, Thomine E, Lauret P. 
Indomethacin treatment of eighteen patients with Sweet’s syndrome. J Am 
Acad Dermatol 1997;36:436–9.

 33. Jordaan  HF. Acute febrile neutrophilic dermatosis. A  histopathological 
study of 37 patients and a review of the literature. Am J Dermatopathol 
1989;11:99–111.

 34. Kemmett D, Hunter JA. Sweet’s syndrome: a clinicopathologic review of 
twenty-nine cases. J Am Acad Dermatol 1990;23:503–7.

 35. Mahajan VK, Sharma NL, Sharma RC. Sweet’s syndrome from an Indian 
perspective: a report of four cases and review of the literature. Int J 
Dermatol 2006;45:702–8.

 36. Maillard  H, Leclech  C, Peria  P, Avenel-Audran  M, Verret  JL. 
Colchicine for Sweet’s syndrome. A study of 20 cases. Br J Dermatol 
1999;140:565–6.

 37. Marcoval J, Martín-Callizo C, Valentí-Medina F, Bonfill-Ortí M, Martínez-
Molina L. Sweet syndrome: long-term follow-up of 138 patients. Clin Exp 
Dermatol 2016;41:741–6.

 38. Masmoudi A, Chaaben H, Hamdouni K, et al. [Sweet syndrome: retro-
spective study of 54 cases]. Presse Med 2007;36:419–24.

 39. Neoh CY, Tan AW, Ng SK. Sweet’s syndrome: a spectrum of unusual clin-
ical presentations and associations. Br J Dermatol 2007;156:480–5.

 40. Ratzinger G, Burgdorf W, Zelger BG, Zelger B. Acute febrile neutrophilic 
dermatosis: a histopathologic study of 31 cases with review of literature. 
Am J Dermatopathol 2007;29:125–33.

 41. Rochael  MC, Pantaleão  L, Vilar  EA, et  al. Sweet’s syndrome: study of 
73 cases, emphasizing histopathological findings. An Bras Dermatol 
2011;86:702–7.

 42. Rochet NM, Chavan RN, Cappel MA, Wada DA, Gibson LE. Sweet syn-
drome: clinical presentation, associations, and response to treatment in 77 
patients. J Am Acad Dermatol 2013;69:557–64.

 43. Sitjas D, Puig L, Cuatrecasas M, De Moragas JM. Acute febrile neutro-
philic dermatosis (Sweet’s syndrome). Int J Dermatol 1993;32:261–8.

 44. Smolle  J, Kresbach  H. [Acute febrile neutrophilic dermatosis (Sweet 
syndrome). A  retrospective clinical and histological analysis]. Hautarzt 
1990;41:549–56.

 45. Wojcik AS, Nishimori FS, Santamaría JR. Sweet’s syndrome: a study of 23 
cases. An Bras Dermatol 2011;86:265–71.

 46. Zamora  Martínez  E, Martín  Moreno  L, de  Castro  Torres  A, 
Barat Cascante A. [Sweet’s syndrome. A study of 10 cases and review of 
the literature]. Rev Clin Esp 1990;186:264–9.

 47. Zheng S, Li S, Tang S, et al. Insights into the characteristics of sweet syn-
drome in patients with and without hematologic malignancy. Front Med 
2020;7:20.

 48. Walker DC, Cohen PR. Trimethoprim-sulfamethoxazole-associated acute 
febrile neutrophilic dermatosis: case report and review of drug-induced 
Sweet’s syndrome. J Am Acad Dermatol 1996;34:918–23.

 49. Patel AV, Jotwani PM, Sultan KS. Azathioprine-induced Sweet syndrome 
treated with infliximab. Am J Ther 2019;26:e616–7.

 50. McNally  A, Ibbetson  J, Sidhu  S. Azathioprine-induced Sweet’s syn-
drome: a case series and review of the literature. Australas J Dermatol 
2017;58:53–7.

 51. Ben Salem C, Salem CB, Larif S, et al. A rare case of azathioprine-induced sweet’s 
syndrome in a patient with Crohn’s disease. Curr Drug Saf 2015;10:266–8.

 52. Choonhakarn C, Chaowattanapanit S. Azathioprine-induced Sweet’s syn-
drome and published work review. J Dermatol 2013;40:267–71.

 53. Treton X, Joly F, Alves A, Panis Y, Bouhnik Y. Azathioprine-induced Sweet’s 
syndrome in Crohn’s disease. Inflamm Bowel Dis 2008;14:1757–8.

 54. Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. Preferred 
reporting items for systematic reviews and meta-analyses: the PRISMA 
statement. Ann Intern Med 2009;151:264–9, W64.

 55. Guo  B, Moga  C, Harstall  C, Schopflocher  D. A principal component 
analysis is conducted for a case series quality appraisal checklist. J Clin 
Epidemiol 2016;69:199–207.e2.

 56. Riley DS, Barber MS, Kienle GS, et al. CARE guidelines for case reports: 
explanation and elaboration document. J Clin Epidemiol 2017;89:218–35.

 57. Actis GC, Lagget M, Ciancio A, et al. Recurrent Sweet’s syndrome in re-
activated Crohn’s disease. J Clin Gastroenterol 1995;21:317–9.

 58. Adam DJ, Nawroz I, Petrie PW. Pyoderma gangrenosum severely affecting 
both hands. J Hand Surg Br 1996;21:792–4.

 59. Ajili F, Souissi A, Bougrine F, et al. Coexistence of pyoderma gangrenosum 
and sweet’s syndrome in a patient with ulcerative colitis. Pan Afr Med J 
2015;21:151.

 60. Ali M, Duerksen DR. Ulcerative colitis and Sweet’s syndrome: a case re-
port and review of the literature. Can J Gastroenterol 2008;22:296–8.

 61. Anwar S, Hishamuddin A, Khairul AJ, et al. Sweet’s syndrome in Crohn’s 
colitis. BMJ Case Rep 2009. doi:10.1136/bcr.01.2009.1438. Epub 2009 
May 8.

 62. Bancu LA, Ureche C, Crăciun NM, Marian D. A case of Sweet’s syndrome 
associated with uveitis in a young male with ulcerative colitis. Rom J 
Morphol Embryol 2016;57:1145–7.

 63. Banet DE, McClave SA, Callen JP. Oral metronidazole, an effective treat-
ment for Sweet’s syndrome in a patient with associated inflammatory 
bowel disease. J Rheumatol 1994;21:1766–8.

 64. Banse C, Sobocinski V, Savoye G, Avenel G, Vittecoq O. Occurrence of 
Sweet syndrome under anti-TNF. Clin Rheumatol 2015;34:1993–4.

 65. Bassi  A, Hyde  J, Foster  P. Image of the month. Sweet’s syndrome. 
Gastroenterology 2003;124:287.

 66. Becuwe  C, Delaporte  E, Colombel  JF, Piette  F, Cortot  A, Bergoend  H. 
Sweet’s syndrome associated with Crohn’s disease. Acta Derm Venereol 
1989;69:444–5.

 67. Beitner  H, Nakatani  T, Hammar  H. A case report of acute febril neu-
trophilic dermatosis (Sweet’s syndrome) and Crohn’s disease. Acta Derm 
Venereol 1991;71:360–3.

 68. Belvis  Jimenez  M, Maldonado  Perez  B, Arguelles-Arias  F. Using 
vedolizumab to treat severe sweet’s syndrome in a patient with ulcerative 
colitis. J Crohns Colitis 2018;19:19.

 69. Ben Salem C. A rare case of azathioprine-induced sweet’s syndrome in a 
patient with Crohn’s disease. Curr Drug Saf 2016;11:109.

 70. Bento-Miranda M, Perdigoto DN, Mendes S, Portela F. Sweet’s syndrome 
as manifestation of active ulcerative colitis. GE Port J Gastroenterol 
2020;27:138–40.

 71. Benton EC, Rutherford D, Hunter  JA. Sweet’s syndrome and pyoderma 
gangrenosum associated with ulcerative colitis. Acta Derm Venereol 
1985;65:77–80.

https://doi.org/10.1136/bcr.01.2009.1438


Sweet Syndrome in Inflammatory Bowel Disease 1875

 72. Best  J, Dechene A, Esser  S, Gerken G, Canbay A. Pregnancy-associated 
Sweet’s syndrome in an acute episode of ulcerative colitis. Z Gastroenterol 
2009;47:753–7.

 73. Bhat  YJ, Hassan  I, Sajad  P, Akhtar  S, Sheikh  S. Sweet’s syndrome: an 
evidence-based report. J Coll Physicians Surg Pak 2015;25:525–7.

 74. Bruscino N, Grandi V, Gunnella S, Maio V. Sweet’s syndrome in a patient 
affected by ankylosing spondylitis and ulcerative colitis under treatment 
with adalimumab. J Eur Acad Dermatol Venereol 2016;30:195–6.

 75. Burrows NP. Sweet’s syndrome in association with Crohn’s disease. Clin 
Exp Dermatol 1995;20:279–80.

 76. Cacola RL, Soares M, Cardoso C, Furtado A. Sweet’s syndrome compli-
cating ulcerative colitis: a rare association. BMJ Case Rep 2016;2016 [no 
pagination].

 77. Carpels W, Mattelaer C, Geboes K, Coremans G, Tack J. Sweet’s syndrome 
in a patient with Crohn’s disease. Acta Gastroenterol Belg 1999;62:372–4.

 78. Castro-Fernandez M, Sanchez-Munoz D, Ruiz-Granados E, Merchante N, 
Corzo J. Coexistence of pyoderma gangrenosum and sweet’s syndrome in 
a patient with ulcerative colitis. Am J Gastroenterol 2007;102:2865–6.

 79. Catalan I, Martin L, Navarro L, et al. Sweet’s syndrome and Crohn’s dis-
ease: an uncommon association. Scand J Gastroenterol 2010;45:80.

 80. Choonhakarn C, Chaowattanapanit S. Azathioprine-induced Sweet’s syn-
drome and published work review. J Dermatol 2013;40:267–71.

 81. Darvay A. Sweet’s syndrome preceding inflammatory bowel disease. Clin 
Exp Dermatol 1996;21:175.

 82. de  Risi-Pugliese  T, Seksik  P, Bouaziz  JD, et  al.; Ustekinumab–Crohn’s 
Disease–Neutrophilic Dermatosis Study Group. Ustekinumab treatment 
for neutrophilic dermatoses associated with Crohn’s disease: a multicenter 
retrospective study. J Am Acad Dermatol 2019;80:781–4.

 83. Décisier M, Duhalde V, Faure P, et al. Rapid-onset febrile dermatosis. Gut 
2009;58:67, 125.

 84. Díaz-Peromingo JA, García-Suárez F, Sánchez-Leira J, Saborido-Froján J. 
Sweet’s syndrome in a patient with acute ulcerative colitis: presentation of 
a case and review of the literature. Yale J Biol Med 2001;74:165–8.

 85. Disney BR, Cooper SC, Ishaq S. Ulcerative colitis flare with a sweet ending. 
J Crohns Colitis 2015;9:517.

 86. El-Azhary RA, Brunner KL, Gibson LE. Sweet syndrome as a manifest-
ation of azathioprine hypersensitivity. Mayo Clin Proc 2008;83:1026–30.

 87. Esposito I, Fossati B, Peris K, De Simone C. A rare case of bullous Sweet’s 
syndrome in a patient with inactive ulcerative colitis. J Eur Acad Dermatol 
Venereol 2019;13:13.

 88. Estévez-Boullosa P, Fernández-Fernández N, Pineda-Mariño JR, Martínez-
Cadilla J, Posada-García C, Rodríguez-Prada JI. Sweet’s syndrome: an un-
usual extraintestinal manifestation of inflammatory bowel disease. Am J 
Gastroenterol 2017;112:1363.

 89. Ferlic  DC. Pyoderma gangrenosum presenting as an acute suppurative 
hand infection–a case report. J Hand Surg Am 1983;8:573–5.

 90. Foster  EN, Nguyen  KK, Sheikh  RA, Prindiville  TP. Crohn’s disease as-
sociated with Sweet’s syndrome and Sjögren’s syndrome treated with 
infliximab. Clin Dev Immunol 2005;12:145–9.

 91. Garlo KG, Perros N, Smith R, Linskey K. New rash and fever in a woman 
with inflammatory bowel disease. Consultant 2016;56:823.

 92. Gonzalez  A, Vaziri  S, Brandt  JC, Steffes  W, Perbtani  Y. Neutrophilic 
dermatosis of the dorsal hands in an elderly man. Dermatol Online J 
2016;22:17.

 93. Gottlieb  CC, Mishra  A, Belliveau  D, Green  P, Heathcote  JG. Ocular 
involvement in acute febrile neutrophilic dermatosis (Sweet syndrome): 
new cases and review of the literature. Surv Ophthalmol 2008;53: 
219–26.

 94. Grelle JL, Halloush RA, Khasawneh FA. Azathioprine-induced acute fe-
brile neutrophilic dermatosis (sweet’s syndrome). BMJ Case Rep 2013 [no 
pagination].

 95. Hawryluk  EB, Linskey  KR, Duncan  LM, Nazarian  RM. Broad range 
of adverse cutaneous eruptions in patients on TNF-alpha antagonists. J 
Cutan Pathol 2012;39:481–92.

 96. Hiari  N, Borland  C. A 47-year-old man with neuro-Sweet syndrome 
in association with Crohn’s disease: a case report. J Med Case Rep 
2009;3:8997.

 97. Huish SB, de La Paz EM, Ellis PR 3rd, Stern PJ. Pyoderma gangrenosum 
of the hand: a case series and review of the literature. J Hand Surg Am 
2001;26:679–85.

 98. Imhof L, Meier B, Frei P, et al. Severe Sweet’s syndrome with elevated 
cutaneous interleukin-1β after azathioprine exposure: case report and 
review of the literature. Dermatology 2015;230:293–8.

 99. Kang  W, Hao  C, Nie  Q. Clinical challenges and images in GI. Sweet 
syndrome in association with ulcerative colitis. Gastroenterology 
2009;136:1507, 1846.

 100. Kemmett D, Hunter JA. Sweet’s syndrome: a clinicopathologic review of 
twenty-nine cases. J Am Acad Dermatol 1990;23:503–7.

 101. Kemmett D, Gawkrodger DJ, Wilson G, Hunter JA. Sweet’s syndrome in 
Crohn’s disease. BMJ 1988;297:1513–4.

 102. Lacey BW, You D, Speziale A. Pustular skin eruption in a patient with 
ulcerative colitis. Clin Gastroenterol Hepatol 2011;9:e43–4.

 103. Leecy  T, Anderson  A, Von  Nida  J, Harvey  N, Wood  B. Neutrophilic 
dermatosis of the dorsal hands: an often under recognised and mistreated 
entity. Pathology 2013;45:198–200.

 104. Lima  CD, Pinto  RDB, Goes  HFD, Salles  SDN, Vilar  EAG. Sweet’s 
syndrome associated with Crohn’s disease. An Bras Dermatol 
2017;92:260–2.

 105. Malheiros AP, Teixeira MG, Takahashi MD, de Almeida MG, Kiss DR, 
Cecconello I. Sweet syndrome associated with ulcerative colitis. Inflamm 
Bowel Dis 2007;13:1583–4.

 106. Marquez  CM, Perez  BM, Laria  LC. Infliximab as rescue treatment in 
Sweet’s syndrome related to corticodependent ulcerative colitis. J Crohns 
Colitis 2018;12:755–6.

 107. Maxwell  G, Archibald  N, Turnbull  D. Neuro-Sweet’s disease. Pract 
Neurol 2012;12:126–30.

 108. Meinhardt  C, Büning  J, Fellermann  K, Lehnert  H, Schmidt  KJ. 
Cyclophosphamide therapy in Sweet’s syndrome complicating refractory 
Crohn’s disease − efficacy and mechanism of action. J Crohns Colitis 
2011;5:633–7.

 109. Mendoza  JL, García-Paredes  J, Peña  AS, Cruz-Santamaría  DM, 
Iglesias C, Díaz Rubio M. A continuous spectrum of neutrophilic derma-
toses in Crohn’s disease. Rev Esp Enferm Dig 2003;95:233–6, 229–32.

 110. Monaghan  TM, Thomas  JD, Goddard  W. A painful rash. BMJ 
2009;339:b2293.

 111. Mustafa NM, Lavizzo M. Sweet’s syndrome in a patient with Crohn’s 
disease: a case report. J Med Case Rep 2008;2:221.

 112. Nasa M, Sharma Z, Lipi L, Sud R. Sweet’s syndrome in a case of ulcera-
tive colitis-case report and review of literature. J Assoc Physicians India 
2019;67:84–5.

 113. Natour  M, Chowers  Y, Solomon  M, et  al. Sweet’s syndrome in asso-
ciation with ulcerative colitis and dyserythropoietic anemia. Digestion 
2007;75:142–3.

 114. Nestor  LA, Tobin  AM. Oral sweet’s syndrome occurring in ulcerative 
colitis. BMJ Case Rep 2017;15:15.

 115. Ortega-Alonso  A, López-Navarro  N, Gallego  E, Lara  C, Alcaín-
Martínez  G. Crohn’s disease and Sweet’s syndrome: a debut together. 
Rev Esp Enferm Dig 2015;107:765–6.

 116. Ozdemir D, Korkmaz U, Sahin I, et al. Ofloxacin induced Sweet’s syn-
drome in a patient with Crohn’s disease. J Infect 2006;52:e155–7.

 117. Palioura  S, Piris  A, Chodosh  J. Conjunctivitis, fever, and tender skin 
nodules. JAMA Ophthalmol 2013;131:791, 792–3.

 118. Paoluzi OA, Crispino P, Amantea A, et al. Diffuse febrile dermatosis in 
a patient with active ulcerative colitis under treatment with steroids and 
azathioprine: a case of Sweet’s syndrome. Case report and review of lit-
erature. Dig Liver Dis 2004;36:361–6.

 119. Patel AV, Jotwani PM, Sultan KS. Azathioprine-induced Sweet syndrome 
treated with infliximab. Am J Ther 2019;26:e616–7.

 120. Petermann A, Tebbe B, Distler A, Sieper J, Braun J. Sweet’s syndrome in a 
patient with acute Crohn’s colitis and longstanding ankylosing spondyl-
itis. Clin Exp Rheumatol 1999;17:607–10.

 121. Rahier JF, Lion L, Dewit O, Lambert M. Regression of Sweet’s syndrome 
associated with Crohn’s disease after anti-tumour necrosis factor therapy. 
Acta Gastroenterol Belg 2005;68:376–9.



1876 J. Sleiman et al.

 122. Ranpara MP, Yesudian PD. A perplexing rash. BMJ Case Rep 2015;2015 
[no pagination].

 123. Rappaport A, Shaked M, Landau M, Dolev E. Sweet’s syndrome in asso-
ciation with Crohn’s disease: report of a case and review of the literature. 
Dis Colon Rectum 2001;44:1526–9.

 124. Salmon P, Rademaker M, Edwards L. A continuum of neutrophilic dis-
ease occurring in a patient with ulcerative colitis. Australas J Dermatol 
1998;39:116–8.

 125. Shabtaie SA, Tan NY, Parikh RS, Papadakis KA. Concurrent sweet’s syn-
drome and myopericarditis following mesalamine therapy. BMJ Case 
Rep 2018;23:23.

 126. Shin OR, Lee YH, Bak SH, Cho YS. Gastroenterology: Sweet’s syndrome 
in a patient with acutely exacerbated ulcerative colitis. J Gastroenterol 
Hepatol 2015;30:965.

 127. Siedlikowski  ST, Lacroix  JD. Sweet’s syndrome and fistulizing 
Crohn’s disease: a case report. SAGE Open Med Case Rep 
2019;7:2050313X19850968.

 128. Silfvast-Kaiser A, Napoli E, Stockton L, Bautista I, Lopez L, Mirkes C. 
Sweet’s syndrome in a patient with Crohn’s disease. Proc (Bayl Univ Med 
Cent) 2018;31:460–1.

 129. Skok  P, Skok  K. Acute febrile neutrophilic dermatosis in a patient 
with Crohn’s disease: case report and review of the literature. Acta 
Dermatovenerol Alp Pannonica Adriat 2018;27:161–3.

 130. Smith  SE, Gillon  JT, Ferguson  SB. Targetoid palmoplantar Sweet syn-
drome as presenting sign of severe Crohn’s disease. J Am Acad Dermatol 
2013;69:e199–200.

 131. Smolovic BD, Gajic-Veljic MD, Nikolic MM, Muhovic DF. Pregnancy-
induced Sweet’s syndrome treated with infliximab. Med Princ Pract 
2019;28:196–8.

 132. Spencer  B, Nanavati  A, Greene  J, Butler  DF. Dapsone-responsive 
histiocytoid Sweet’s syndrome associated with Crohn’s disease. J Am 
Acad Dermatol 2008;59:S58–60.

 133. Stevenson R, Hannay J. Sweet’s syndrome: a rare extraintestinal mani-
festation of ulcerative colitis. BMJ Case Rep 2016;11:11.

 134. Sweet  RD. An acute febrile neutrophilic dermatosis. Br J Dermatol 
1964;76:349–56.

 135. Terai T, Sugimoto M, Osawa S, et al. Successful treatment of ulcerative 
colitis complicated by Sweet’s syndrome by corticosteroid therapy and 
leukocytapheresis. Clin J Gastroenterol 2011;4:151–6.

 136. Tien V, Jones AD, Aronowitz PB. Drug-induced Sweet’s syndrome. J Gen 
Intern Med 2017;32:953–4.

 137. Travis S, Innes N, Davies MG, Daneshmend T, Hughes S. Sweet’s syn-
drome: an unusual cutaneous feature of Crohn’s disease or ulcerative 
colitis. The South West Gastroenterology Group. Eur J Gastroenterol 
Hepatol 1997;9:715–20.

 138. Treton  X, Joly  F, Alves  A, Panis  Y, Bouhnik  Y. Azathioprine-
induced Sweet’s syndrome in Crohn’s disease. Inflamm Bowel Dis 
2008;14:1757–8.

 139. Umapathy  C, Seth  N, Ganesh  S. A rare cause of painful skin rash in 
Crohn’s disease. Gastroenterology 2017;152:29–30.

 140. Vaz  A, Kramer  K, Kalish  RA. Sweet’s syndrome in association with 
Crohn’s disease. Postgrad Med J 2000;76:713–4.

 141. Walling HW, Snipes CJ, Gerami P, Piette WW. The relationship between 
neutrophilic dermatosis of the dorsal hands and sweet syndrome: report 
of 9 cases and comparison to atypical pyoderma gangrenosum. Arch 
Dermatol 2006;142:57–63.

 142. Waltz KM, Long D, Marks JG Jr, Billingsley EM. Sweet’s syndrome and 
erythema nodosum: the simultaneous occurrence of 2 reactive derma-
toses. Arch Dermatol 1999;135:62–6.

 143. Wells MM, Stecho W, Wehrli B, Khanna N. Sweet syndrome secondary to 
inflammatory bowel disease. Can J Gastroenterol 2013;27:124–5.

 144. Yiasemides  E, Thom  G. Azathioprine hypersensitivity presenting as 
a neutrophilic dermatosis in a man with ulcerative colitis. Australas J 
Dermatol 2009;50:48–51.

 145. Ytting  H, Vind  I, Bang  D, Munkholm  P. Sweet’s syndrome–an 
extraintestinal manifestation in inflammatory bowel disease. Digestion 
2005;72:195–200.

 146. Cohen PR. Sweet’s syndrome–a comprehensive review of an acute febrile 
neutrophilic dermatosis. Orphanet J Rare Dis 2007;2:34.

 147. Ozdil S, Akyüz F, Pinarbasi B, et al. Ulcerative colitis: analyses of 116 
cases (do extraintestinal manifestations effect the time to catch remis-
sion?). Hepatogastroenterology 2004;51:768–70.

 148. Mebazaa A, Aounallah A, Naija N, et al. Dermatologic manifestations in 
inflammatory bowel disease in Tunisia. Tunis Med 2012;90:252–7.

 149. Monsén U, Sorstad  J, Hellers G, Johansson C. Extracolonic diagnoses 
in ulcerative colitis: an epidemiological study. Am J Gastroenterol 
1990;85:711–6.

 150. Garber A, Regueiro M. Extraintestinal manifestations of inflammatory 
bowel disease: epidemiology, etiopathogenesis, and management. Curr 
Gastroenterol Rep 2019;21:31.

 151. Cyrus N, Stavert R, Mason AR, Ko CJ, Choi JN. Neutrophilic dermatosis 
after azathioprine exposure. JAMA Dermatol 2013;149:592–7.

 152. Bidinger JJ, Sky K, Battafarano DF, Henning JS. The cutaneous and sys-
temic manifestations of azathioprine hypersensitivity syndrome. J Am 
Acad Dermatol 2011;65:184–91.

 153. Heath MS, Ortega-Loayza AG. Insights into the pathogenesis of Sweet’s 
syndrome. Front Immunol 2019;10:414.

 154. Belvis  Jiménez  M, Maldonado  Pérez  B, Argüelles-Arias  F. Using 
vedolizumab to treat severe Sweet’s syndrome in a patient with ulcerative 
colitis. J Crohns Colitis 2018;12:1134–5.

 155. Bourke  JF, Berth-Jones  J, Graham-Brown  RA. Sweet’s syndrome re-
sponding to cyclosporin. Br J Dermatol 1992;127:36–8.

 156. Fiehn C, Wermann M, Pezzutto A, Hüfner M, Heilig B. [Plasma GM-CSF 
concentrations in rheumatoid arthritis, systemic lupus erythematosus 
and spondyloarthropathy]. Z Rheumatol 1992;51:121–6.

 157. Kawakami  T, Ohashi  S, Kawa  Y, et  al. Elevated serum granulocyte 
colony-stimulating factor levels in patients with active phase of sweet 
syndrome and patients with active behcet disease: implication in neutro-
phil apoptosis dysfunction. Arch Dermatol 2004;140:570–4.

 158. Strickland  I, Rhodes  LE, Flanagan  BF, Friedmann  PS. TNF-alpha and 
IL-8 are upregulated in the epidermis of normal human skin after UVB 
exposure: correlation with neutrophil accumulation and E-selectin ex-
pression. J Invest Dermatol 1997;108:763–8.

 159. Belhadjali H, Marguery MC, Lamant L, Giordano-Labadie F, Bazex  J. 
Photosensitivity in Sweet’s syndrome: two cases that were photoinduced 
and photoaggravated. Br J Dermatol 2003;149:675–7.

 160. Agarwal A, Barrow W, Selim MA, Nicholas MW. Refractory subcuta-
neous sweet syndrome treated with adalimumab. JAMA Dermatol 
2016;152:842–4.

 161. Foster EN, Nguyen KK, Sheikh RA, Prindiville TP. Crohn’s disease as-
sociated with Sweet’s syndrome and Sjögren’s syndrome treated with 
infliximab. Clin Dev Immunol 2005;12:145–9.

 162. Rahier JF, Lion L, Dewit O, Lambert M. Regression of Sweet’s syndrome 
associated with Crohn’s disease after anti-tumour necrosis factor therapy. 
Acta Gastroenterol Belg 2005;68:376–9.

 163. Moreno Márquez C, Maldonado Pérez B, Castro Laria L. Infliximab as 
rescue treatment in Sweet’s syndrome related to corticodependent ulcera-
tive colitis. J Crohns Colitis 2018;12:755–6.


