
Table I. Associated diseases and medications in
patients with histiocytoid Sweet syndrome

Disease/medication No. (%) (N = 218)

Idiopathic 108 (49.5)
Inflammatory disorders 9 (4.1)
Crohn’s disease 3 (1.3)
Relapsing polychondritis 1 (0.4)
Uveitis 1 (0.4)
Rheumatoid arthritis 2 (0.9)
Familial Mediterranean fever 1 (0.4)
Polyarteritis nodosa 1 (0.4)

Upper respiratory tract infections 6 (2.7)
Drugs 7 (3.2)
Bortezomib 3 (1.3)
Trimethoprim/sulfamethoxazole 1 (0.4)
Azacitidine 1 (0.4)
Piperacillin tazobactam 2 (0.9)

Postvaccination 1 (0.4)
Malignancies 87 (40)
Myelodysplastic syndrome 40 (18)
Hematologic malignancies 37 (17)
Lymphoma 4 (1.8)
Lung cancer 1 (0.4)
Renal cancer 1 (0.4)
Bladder cancer 1 (0.4)
Endometrial cancer 1 (0.4)
Breast cancer 2 (0.9)
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Risk of malignancy in histiocytoid
Sweet syndrome: A systematic
review and reappraisal
To the Editor:Histiocytoid Sweet syndrome (HSS) is a
distinct variant of Sweet syndrome (SS) where a
predominance of histiocytoid mononuclear imma-
turemyeloid cells in the infiltrate is seen on histology,
as opposed to the classical neutrophilic infiltrate of SS
(NSS).1,2 Compared with NSS, distinctive demo-
graphic, clinical and prognostic features have been
suggested in HSS, and a higher risk of association
with hematologic malignancies have been proposed
by some authors3 and refuted by others.4 Our goal is
to determine whether HSS is more frequently asso-
ciated with malignancies than NSS.
A systematic literature review was performed in
PubMed/MEDLINE, Embase, and Cochrane
Collaboration databases, searching for all articles
on HSS with no limits on publication date, partici-
pant age, sex, or nationality. Papers published in
English or French were included in this study.
Supplemental Table I (available via Mendeley at
https://doi.org/10.17632/tcmmmpwv6m.1) shows the
stepwise approach for study selection.

Included were 43 articles: 31 case reports, 8 case
series, and 4 retrospective studies (Supplemental
Material 2). There were 218 patients total, with a
mean age at presentation of 52 years (range, 0.4-93
years). The female predominance seen in NSS
( female-to-male ratio, 4:1)2 does not appear to apply
to HSS (1.11:1). Extracutaneous involvement in HSS
is extremely rare. All cases of HSS were confirmed by
histology. Compared with NSS,2,4 11 patients (5%)
had only subcutis involvement, which emphasizes
the importance of a specimen from a deep skin
biopsy for the diagnosis of HSS. Table I summarizes
all reported associated conditions with HSS.

Approximately 40% of patients newly diagnosed
with HSS were subsequently diagnosed or already
diagnosed with a hematologic or solid cancer vs 21%
in NSS.2,5 HSS was more commonly associated with
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Table II. Distinctive features between histiocytoid Sweet syndrome (HSS) associated and not associated with
malignancy

Variable*

HSS associated

with malignancy

HSS not associated

with malignancy P valuey

Patients, No. 87 131
Age at onset, median y 58 48 .00001
Prior urticaria 0 (0) 6 (4.58) .10
Recurrencez 11 (12.64) 1 (0.76) .0001
Fever 69 (79.31) 27 (20.61) \.00001
Musculoskeletal involvement 69 (79.31) 68 (51.90) .00004
Ocular involvement 5 (5.70) 3 (2.29) .18
Neutrophilia 1 (1.14) 2 (1.52) .81
Increased C-reactive protein 0 (0) 3 (2.29) .35
Increased ESR 1 (1.14) 3 (2.29) .53
Anemia 2 (2.29) 1 (0.76) .34
Thrombocytopenia 0 (0) 1 (0.76) .77

ESR, Erythrocyte sedimentation rate.

*Data are presented as the number (%) unless indicated otherwise.
yThe P value is considered significant if\.05.
zRecurrence of HSS is defined by the original authors as the clinical reoccurrence of HSS after remission.
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myelodysplastic syndrome (46% vs 2.5% in NSS) and
hematologic malignancies (42.5% vs 25% in NSS),
and unlike NSS, could be associated with lymphoid
malignancies. Sixty percent of the malignancies were
discovered before and 40% occurred after HSS onset.

As mentioned in Table II, patients with HSS
associated with malignancy had an older age of
onset and a higher risk of systemic symptoms than
those with HSS not associated with malignancy.
Tender erythematous plaques/nodules were the
most frequent clinical presentation in both malig-
nancy- and nonmalignancy-associated HSS, in
contrast to the bullous/ulcerative forms more
commonly observed in NSS associated with malig-
nancy. Thrombocytopenia was not associated with
higher risk of malignancy-associated HSS, as was
reported with NSS.2 The development of HSS does
not appear to have prognostic implications in
patients with an associated hematologic malignancy,
as does leukemia cutis.4 Screening for malignancy
should begin with age-appropriate cancer screening
guidelines and be based on the most commonly
associated malignancies. Continued complete blood
count monitoring is, however, needed because, as
mentioned before, HSS may precede the diagnosis of
malignancy.

In conclusion, HSS is related to a higher risk of
underlying malignancy, particularly of the
hematologic type. Future molecular techniques will
possibly be helpful in truly defining those patients
with HSS who are at genuine risk for the develop-
ment of hematologic and visceral malignancies.
Roger Haber, MD,a Joelle Feghali, MD,b and Maria
El Gemayel, MDc

From the Departments of Dermatologya and Inter-
nal Medicine,b Saint George Hospital University
Medical Center, Beirut, and Faculty of Medicine,
University of Balamand, Beirut, and the Depart-
ment of Internal Medicine, Hotel Dieu de France
University Hospital, Beirut, and Faculty of Med-
icine, Saint Joseph University, Beirut, Lebanon.c

Funding sources: None.

Conflicts of interest: None disclosed.

IRB approval status: Not applicable.

Reprints not available from the authors.

Correspondence to: Roger Haber, MD, Saint George
Hospital University Medical Center, Achrafieh,
Beirut 166 378 Lebanon

E-mail: rnhaber@stgeorgehospital.org
REFERENCES

1. Heymann WR. Histiocytoid Sweet syndrome. J Am Acad

Dermatol. 2009;61:693-694.

2. Cohen PR. Sweet’s syndrome: a comprehensive review of an acute

febrile neutrophilic dermatosis. Orphanet J Rare Dis. 2007;2:34.

3. Nelson CA, Noe MH, McMahon CM, et al. Sweet syndrome in

patients with and without malignancy: a retrospective analysis

of 83 patients from a tertiary academic referral center. J Am

Acad Dermatol. 2018;78:303-309.

4. Bush JW, Wick MR. Cutaneous histiocytoid Sweet syndrome

and its relationship to hematological diseases. J Cutan Pathol.

2016;43:394-399.

mailto:rnhaber@stgeorgehospital.org
http://refhub.elsevier.com/S0190-9622(20)30289-9/sref1
http://refhub.elsevier.com/S0190-9622(20)30289-9/sref1
http://refhub.elsevier.com/S0190-9622(20)30289-9/sref2
http://refhub.elsevier.com/S0190-9622(20)30289-9/sref2
http://refhub.elsevier.com/S0190-9622(20)30289-9/sref3
http://refhub.elsevier.com/S0190-9622(20)30289-9/sref3
http://refhub.elsevier.com/S0190-9622(20)30289-9/sref3
http://refhub.elsevier.com/S0190-9622(20)30289-9/sref3
http://refhub.elsevier.com/S0190-9622(20)30289-9/sref4
http://refhub.elsevier.com/S0190-9622(20)30289-9/sref4
http://refhub.elsevier.com/S0190-9622(20)30289-9/sref4


J AM ACAD DERMATOL

VOLUME 83, NUMBER 2
Research Letters 663
5. Ghoufi L, Ortonne N, Ingen-Housz-Oro S, et al. Histiocytoid

Sweet syndrome is more frequently associated with myelodys-

plastic syndromes than the classical neutrophilic variant: a

comparative series of 62 patients. Medicine (Baltimore). 2016;

95:e3033.

https://doi.org/10.1016/j.jaad.2020.02.048
Primary imputation methods impact
efficacy results in hidradenitis
suppurativa clinical trials
To the Editor: Missing data is a common issue in
clinical trials. Analytic management of missing data
involves including participants who drop out of a
study in an intention-to-treat (ITT) analysis.1

Analyzing only participants who complete a trial
( per protocol [PP]) can eliminate missing data but at
the expense of statistical power and external val-
idity.1 If the participant and disease-associated char-
acteristics of those who completed the trial are
representative of the ITT population, then PP can
be valid. This is particularly important in placebo-
controlled trials, where using PP may decrease the
ability to detect a difference between groups
(because only participants receiving placebo with a
positive response tend to stay in the trial).1

In ITT, management of missing data involves
primary imputation of missing values (Table I).1

Multiple imputation involves complex statistical
modeling and is beyond the scope of this discussion;
the reader is directed to the statistical literature
(Supplemental Materials; available via Mendeley at
https://doi.org/10.17632/h8734gr7bc.1).1 Primary
imputation involves allocating participants a
response based on the reasons/assumptions for
missing data. Data can be classified as missing not
at random (due to treatment-related factors, eg, lack
of efficacy), missing at random (due to other
documented factors such as age/sex that can be
taken into account in multiple imputation), or
missing completely at random (due to other
Table I. Definitions of primary imputation terms

Primary imputation term

Missing equals success (MES) Individuals with m
of interest

Missing equals failure (MEF) Individuals with m
endpoint of int

Nonresponder imputation (NRI) Individuals with m
endpoint of int

Last observation carried forward (LOCF) Individuals with m
observation, ex
endpoints of in
undocumented variables not related to disease/
treatment).1 A sensitivity analysis (comparison of
multiple primary imputation methods) is required to
determine the effect of different analyses on the
outcome(s) of interest.1 This is especially pertinent
given that clinical trial populations are not directly
reflective of the general population.1

In the setting of hidradenitis suppurativa (HS),
the high burden of disease and moderate thera-
peutic response rates may contribute to the high
clinical trial dropout rates. The statistical methods
used in these trials (Table II) vary, making com-
parisons complex. The PIONEER 1 and 2 studies
were the only studies to conduct a sensitivity
analysis,2 conservatively presenting results of
nonresponder imputation analysis. In contrast, the
PIONEER Open Label Extension study3 presented
only PP data from a subset of participants, with last
observation carried forward (LOCF) beyond week
96. This raises concerns regarding data validity,
given that LOCF inflates response rates in long-term
studies and is not recommended.1 The use of ITT/
nonresponder imputation in a randomized
controlled trial of anakinra4 in HS resulted in a
loss of statistical significance. No dropout was seen
in a phase 2a trial of IFX-1,5 with differential
attrition seen between arms of a phase 2 trial of
bermekimab.6 This may explain the apparent
contradictory findings of an increased response
rate in participants for whom antietumor necrosis
factor (TNF) therapy failed (63%) when compared
with anti-TNFenaive participants6 (61%). Given
that all participants who dropped out in the anti-
TNFefailed arm achieved hidradenitis suppurativa
clinical response, this may erroneously conflate the
true efficacy of the drug in this population. In a
cohort study of secukinumab,7 71% of the partici-
pants who dropped out did not achieve HiSCR,
suggesting that LOCF presents a more conservative
estimate of response compared with PP analysis,
although the characteristics of the participants who
Description

issing data are presumed to have achieved the endpoint

issing data are presumed to have not achieved the
erest (equivalent to NRI)
issing data are presumed to have not achieved the
erest (equivalent to MEF)
issing data are presumed to have maintained the last
trapolated forward to all future timepoints including
terest
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