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ABSTRACT

Background: Adjuvant treatments are often employed in pemphigus vulgaris (PV) to reduce
dependence on corticosteroids. When first-line adjuvants are ineffective, considering
alternative adjuvant therapies may be necessary. Dapsone and sulfasalazine represent two

options.

Objective: To evaluate the use of dapsone and sulfasalazine in the treatment of PV.
Methods: A PubMed search identified patients with PV treated with dapsone or
sulfasalazine. We included all studies with =3 patients published in English between 1980
and December 2022. Clinical improvement was defined as disease control or complete
remission (when adjuvant therapy was initiated in uncontrolled disease) and as a reduction of
corticosteroids to <7.5 mg per day (when adjuvant therapy was initiated in controlled

disease).

Results: Eleven studies were identified representing 75 patients treated with dapsone and 66
patients treated with sulfasalazine. Six patients received dapsone monotherapy, and all had
clinical improvement. Sixty-nine received adjuvant dapsone, leading to clinical improvement
in 40 (58%). Fifty-seven patients received sulfasalazine as an adjuvant to intravenous
corticosteroids, leading to clinical improvement in 49 (86%). The remaining 9 patients
received sulfasalazine following rituximab, and all had clinical improvement.

Conclusions: Dapsone and sulfasalazine have evidence supporting their efficacy and can be
considered when first-line adjuvant therapies are unsuccessful.

INTRODUCTION

Pemphigus vulgaris (PV) is life-threatening
autoimmune disease characterized by flaccid
bullae and erosions affecting the skin and
mucosal surfaces, often presenting between
the ages of 50 and 60.12 Broadly, PV
management involves controlling disease
activity and then decreasing medication dose
if possible.34 While systemic corticosteroids
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remain a cornerstone of treatment in
controlling initial disease activity, they have
many potential side-effects® and
discontinuation of therapy is not always
possible. In some studies, less than half of
patients are able to completely discontinue
corticosteroids even after three years on
treatment.”®

To reduce dependency of corticosteroids,
other medications are frequently used in
conjunction. Azathioprine, mycophenolate,
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and rituximab are the most used adjuvants.®#*
However, they are not always effective, and
each has contraindications and potential side
effects.®'!  When first-line  adjuvant
medications are ineffective or not viable
options, clinicians may need to choose an
alternative agent. Two potential options with
evidence supporting their efficacy are
dapsone, first reported as a treatment of PV
in 1960,'2 and sulfasalazine. The purpose of
this review is to systematically evaluate the
literature for recent evidence of dapsone and
sulfasalazine in the management of PV.

METHODS

A PubMed search was conducted for all-peer
reviewed articles in English from 1980 to
December 2022 using the terms:
“pemphigus,” ‘pemphigus vulgaris,”
‘pemphigus treatment,” “dapsone,” and
“sulfasalazine.” We included studies of all
designs with =3 patients. For inclusion, the
diagnosis of PV required at least two of the
following: clinical, histopathologic, or
immunofluorescent evidence. KN and TN
conducted an independent review of titles
and abstracts. Any disagreement was settled
by SW.

Data extracted by KN and TN included age,
extent of disease, previously failed therapies,
dapsone and sulfasalazine dosing, and
whether patients had clinical improvement.
When adjuvant therapy was started in
uncontrolled disease or at an unclear pointin
the disease course, clinical improvement was
defined as either disease control or complete
remission (on or off therapy). Based on
consensus guidelines, disease control is the
point at which new lesions cease to form and
existing lesions begin to heal. Complete
remission is the absence of new or
established lesions for at least 2 months.?
Descriptions such as “clearance,”
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“cessation,” or “control” were considered
clinical improvement. In contrast, ongoing or
non-specific decreases in lesion formation
and partial remission were not included in our
definition of clinical improvement. When
dapsone was initiated in the setting of
controlled but steroid dependent disease,
clinical improvement was defined as a
reduction of corticosteroids to <7.5 mg per
day.

RESULTS

Our initial search yielded 264 non-duplicate
articles  (Figure 1). After applying
inclusion/exclusion criteria, 237 articles were
excluded during title/abstract screening and
15 were excluded during full-text screening.
One additional article was excluded during
data extraction because we were unable to
delineate which patients received dapsone
versus standard therapy. Ultimately, 11
studies representing 141 patients were
included, 75 patients treated with dapsone (8
studies), and 66 patients treated
sulfasalazine (3 studies).

Dapsone as Monotherapy

Monotherapy dapsone was reported in 6
patients with uncontrolled disease.'*'> Two
had pemphigus vegetans,'* and three had
PV affecting <10% body surface area
(BSA).1> Al cases had clinical
improvement,'415> but authors of one study
recommended against using dapsone as
first-line therapy due to a high failure rate in
unpublished cases.'®

Dapsone as Adjuvant Therapy

Dapsone as adjuvant therapy was reported in
69 patients (Table 1).152! When reported,
dapsone was initiated between 1 to 49
months after PV diagnosis.16-18.20-21
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264 non-duplicate articles

( Identification of studies via PubMed J
2 275 articles published between
g 1980-2022 corresponding with
'g search terms
W
=
___J Y

Inclusion/Exclusion 237 articles excluded
criteria applied through title/abstract screening
o v
§ 27 articles retrieved
5
v
15 articles excluded
Inclusion/Exclusion
after full text screening
criteria applied
1 article excluded
during data extraction
e
= 11 articles included
C]
=

Figure 1. Diagram of the screening and selection of articles in the literature review.

Previously administered adjuvants were

azathioprine, cyclophosphamide,
doxycycline, gold, intravenous
immunoglobulin, methotrexate, and

mycophenolate mofetil.}61821 At dapsone
initiation, mean prednisone doses ranged
from <7 to 45 mg per day.'>17 1921 The
maximum dapsone dose ranged from 50 to
200 mg per day'>?! with reported durations
of treatment ranging from 4 months to 3
years.16-19
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There were 22 patients that received
dapsone in the setting of uncontrolled
disease, leading to clinical improvementin 11
(50%).14151° Seven were from a prospective
study that selected for patients with newly
diagnosed PV limited to the oral mucosa.?®
The other 4 had relapsing disease: two had
disease affecting <10% BSA,® and the other
two started cyclophosphamide concurrent to
dapsone.'®
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Table 1. Evidence supporting dapsone as monotherapy and adjuvant therapy.

Surfaces
involved
(patient no.)

Patient
characteristi
cs

Time from
diagnosis

to
dapsone

Previous
adjuvant
therapy
(patient
no.)

Mean
[range]
prednison
e dose at
dapsone
initiation
(mg/day)

Range of
maximum
dapsone
dose
(mg/day)

Evidence supporting dapsone as monotherapy

Dapsone
duration
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Study
specific
outcomes

Clinical
complicatio
ns
attributed to
dapsone
(patient no.)

All with
“controlled”
lesions. 1
Pearson® . 2 had relapsed
4 [ 4’;@7] (%;alsiiﬁl((';) pemphigus 0-3 years Argﬁ 8; N/A 100-200 NR requiring NR
(1980) ’ vegetans 9 dapsone
300mg to
control
disease.
Piampho All with
ngsa’romt15 NR NR S0 B NR NR N/A 100 NR complete NR
(1991) Lzl clearance.
Evidence supporting dapsone in adjuvant therapy
Retrospective studies
2 had
cessation of
blister
formation and
discontinued
All with steroids after
" _ un'contro!led 6and 7 Hemolytic
Ahmed 42 oral + skin disease; 2 ~6-26 AZA (2), 45 100-200 5-11 months. The anemia (1)
(2987) [23-70] | (2), skin (1) experiencing months gold (1) [30-60] months other patient’s
disease "skin lesions
flares decreased,"
but then
developed
hemolytic
anemia after 5
months
<10% BSA
involved;
piampho A %0 All with
ngsant!® NR NR I? NR NR N/A 100 NR complete NR
(1991) when Ly clearance.
steroids were
tapered to
30mg/day
7 with
controlled
disease
tapered
7 with steroids to
controlled <7.5mg/day
disease, ACZFf‘ ((56))’ (n=5) [mean
o oal@om | UERC | san oy D cin | gnoums | ehge | eaee
(2005) [42-72] + skin (7) steroids: 2 months I\%I(IJZII?II(ll) [10-35] discontinued 3)
with MTX ((2)) steroids
uncontrolled entirely (n=2);
disease 2 with
uncontrolled
disease
increased
steroid doses
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Baum?®
(2016)

Alkereye!
9

(2020)

Azizi®
(2008)

Werth?
(2008)
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Unspecified 11 in complete
severity. remission, and
Steroid dose 5 in partial
m mn;fgosza(i)’ before AZA (1), 4-69 remission. Hea((li?che
. apsone ~0-2 years , - ean dose .
26 d 0-2 IVIG (1) NR 50-150 M d !
[20-67] skin (18), d f months Al neutropenia
skin (5) ranged from MTX (1) e uction @)°
0-90 (mean since dapsone
57+24) initiation was
mg/day 68%.
Unspecified
30 ocluded <7mgiday | 50-100 18 fissnse
8 [24-33) NR  patients NR NR IN/A] months - remission off NR
~teroids y treatment
>7mg/day
Prospective studies
“Moderate-
severe 7 with
disease” complete
limited to oral clearance of
53° mucosa,; 40 lesions; 3
15 [34-68] oral (15) uncontrolled 1 month NR IN/A] 100 NR ~75% NR
after improvement;
prednisone 5 with <50%
40mg/day for improvement
4 weeks
5 treatment vs
dbRC‘!’dof 3 placetéo
steroid- tapere!
dependent steroids to
maintenance <7.5mg/day
phase. Prior (ITT: 55.6% vs
therapy 30%)
o continued.
oral (4), oral Treatment 2 treatment
;trri 48 + sIEir? (2), group m%r?t%s 'I\A/If:'lb\\ll((sl)) [152_630] failures were
" [31-64] skin (3) received non-adherent
dapsone. (PP, no MH (1),
B VS VS Groups vs vs Vs 125-200 NR crossover: paresthesia
cross-over : 71.4%) (1)
10 41 oral (5), oral allowed if rr?o%]?r?s IGIZ:'I?/I ((31))' [2(?310]
Con [19-53] + skin (3), steroids not old (1)’ 4 placebo
trol skin (2) tapered by 9 failures
>25% at 4 started
months. dapsone; 3
Primary tapered
outcome: steroids to
tapering <7.5mg/day
steroids to (PP,
<7.5mg/day crossover:
72.7%)

AQ9 patients were excluded from study due to dapsone adverse effects: methemoglobinemia (n=2), hemoglobin
reduction =21.5g/dl or symptomatic anemia (n=94), and elevated liver function tests (n=3)

bValues are that for all 20 reported by Azizi et al, although only 15 went on to receive dapsone adjuvant therapy.
°For our study’s overall count, we included the 11 that received dapsone [excluding non-adherent patients and
including those who switched groups to receive dapsone]

AmB, amphotericin B; AZA, azathioprine; BSA, body surface area; CP, cyclophosphamide; dbRCT, double-blind
randomized controlled trial; Doxy, doxycycline; IVIG, intravenous immunoglobulin; ITT, intention to treat; LFT, liver
function tests; MTX, methotrexate; MFM, mycophenolate mofetil; MH, methemoglobinemia; N/A, not applicable; NR,
none reported; PP, per protocol

leading to clinical improvement in 15
(83%).172! Eight patients were from a double-

In 18 patients, dapsone was used in
controlled but steroid-dependent disease,
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blind, randomized, placebo-controlled trial.?*
In the trial, all patients continued previous
therapeutic regimens, and those randomized
to the treatment group also received
dapsone. Two patients in the treatment group
were non-adherent. Four patients
randomized to placebo group switched to the
treatment group after failing to adequately
taper corticosteroids.  Excluding  non-
adherent patients and including those who
crossed over to the treatment group (per
protocol, crossover analysis), 8 (72.7%) of
the 11 patients who received dapsone
tapered corticosteroids to less than 7.5 mg
per day.

There were 29 patients in which it was
unclear at what point in the clinical course
dapsone was initiated.'®1° Most had disease
affecting the skin and mucosa. Prior to
dapsone initiation, steroid doses ranged from
0 to 90 mg per day. Following treatment, 14
(48%) patients had clinical improvement, with
8 in complete remission on therapy and 6 in
complete remission off therapy.

Overall, 40 (58%) of the 69 patients treated
with adjuvant dapsone experienced clinical
improvement.'>2! There were 52 patients in
which corticosteroid doses following initiation
of dapsone were reported.'6-1921 A reduction
to at least 10 mg per day was observed in 37
(71%). When reported, mean reductions in
steroid dose ranged from 68-84%.17:18 There
were 26 patients with adequately described
follow-up. Ten (38%) discontinued
corticosteroids entirely16.17.19.21 at
approximately 6 to 14 months after starting
dapsone.t®1721  Clinical = complications
attributed to dapsone were reported in 8
patients.161821  However, multiple studies
required that patients tolerate dapsone prior

SKIN

to inclusion.1”1821 Baum et al excluded 99
patients that were unable to tolerate dapsone
for at least 3 months. The most common
reason for exclusion was a reduction in
hemoglobin >1.5mg/dl or symptoms of
anemia.®

Sulfasalazine as Adjuvant Therapy

Adjuvant sulfasalazine was used in 66
patients with uncontrolled disease (Table
2).2224 |In 57 patients, sulfasalazine was
administered with intravenous
corticosteroids. Sulfasalazine was given at
500 mg three times a day and co-
administered with pentoxifylline 400 mg three
times a day.???® Fifteen of these patients
were from a non-blinded study, and 13 of
them achieved complete remission.?® The
other 42 patients were from a double-blind,
placebo-controlled trial.?> At this study’s
endpoint, disease control was noted in 36
(86%) patients in the treatment group (those
receiving sulfasalazine and pentoxifylline)
versus 4 (18%) in the control group. While the
difference between groups was statistically
significant, this study was not randomized,
and baseline differences between groups
may have impacted results. A greater
percentage of patients in the treatment group
had less extensive disease at study initiation.

In the remaining 9 patients, sulfasalazine was
used after rituximab due to persistent oral
lesions.?* Patients first received rituximab
1000 mg at day 1 and 14, and prednisone
was given at doses ranging from 10 to 30 mg
daily. One month after rituximab initiation,
sulfasalazine was started (doses ranged from
500 to 1500 mg twice daily). All patients
achieved remission at 3 months. However,
this was not placebo-controlled, so it is

Table 2. Evidence supporting sulfasalazine as adjuvant therapy.
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Patient

number

Mean
age

[range

]

Extent of
disease at
sulfasalazin
e initiation

Previous

systemic

therapies
(patient no.)

Treatment regimen
received in addition to
sulfasalazine

Sulfasalazine
dose (mQ)

SKIN

Study specific
outcomes

Evidence supporting sulfasalazine as an adjuvant in steroid-based treatment regimens

Clinical
complications
(patients no.)

14-day cycle:
D1: 500 mg IV CP
D1-5: 500 mg IV
steroids
D6-14: 100 mg oral CP
D8+9: oral 60 mg steroid
Cycle repeated until no .
- 0, 0,
42 30-60% BSA new lesions formed. | 500 tid + PTX 400 36 (86%) in ,
43 (14), >60% - . treatment group Treatment group:
treatme Then, IV steroids and tid o ) -
El- nt [22-65] BSA (28) CP pulses were tapered versus 4 (18%) in gastric pain (12),
. the control group nausea (4), and
Darouti to monthly. Between [Started at )
2 Vs. Vs. NR h : o achieved an headache (5)
Vs. pulses, patients received beginning of absence new
(2009) oral CP 100 mg daily treatment regimen ) .
39 30-60% BSA . ; lesions and Control group:
22 [24-50] (4), >60% and oral steroids 60 mg continued complete healing of headache (3)
control BSA (18) 2 days per week. thereafter] existing ones.
Oral steroids were
gradually discontinued
and then, IV pulses were
continued for 6 months.
After that, oral CP was
continued for another
year.
28-day cycle
D1-3: 100 mg IV . 13 in remission and
dexamethasone UL :ig)TX 2 2 lost to follow-up. Nausea, vomiting,
>30% BSA Unspecified oral & IV headache, and
and/or corticosteroids [Initiated with IV Of those in fatigue (7),
Dogra® 158 25 extensive Dexamethasone + dexamethasone remission, 7 were acneiform
(2015) [12-40] | oral erosions CP (2) Cycle repeated until no S oo g not receiving any eruptions (5),
(11), 11-30% new lesions formed. 9 months after medication, 4 were elevated liver
BSA (4) Thereafter, the cycle dexamethasone receiving enzymes (2), plane
was continued but was discontinued] sulfasalazine and warts (1)
without oral steroids for PTX alone.
9 months.
Evidence supporting sulfasalazine as an adjuvant following rituximab
AZA (3), D1-14: Rituximab 1000 .
corycycine (1) S
NEVETT@E IVIG (3), MTX (2), D1-onward: Prednisone 500-1500 bid e ——

- 51 OrF;Ieer'ssi'ginst 1 methylgr(ezc;nlsolon LIrED L ey Sty Sulfasalazine and Reversible
Navarro 9 . [Started 1 month prednisone (2.5- neutropenia (1),
2 2S5 | menEEy e () after the first dose | 5mg per day) were diarrhea (1)
(2021) Rituximab minocycline (1), *6 cases were pre- of rituximab] T

nicotinamide (1), treated with
- another 3-6
MMF (1), methylprednisolone 125 ———
prednisone (6) or 250 mg over 3-5 days )

20ne unspecified patient had pemphigus foliaceous. They are included in our study.
AZA, azathioprine; BID, twice a day; BSA, body surface area; CP, cyclophosphamide; D, day; IV, intravenous; IVIG,
intravenous immunoglobulin; MTX, methotrexate; MMF, mycophenolate mofetil; PTX, pentoxifylline; TID, three times

a day.

unclear whether the effect may have been
achieved had sulfasalazine not been initiated

at all.

Overall,
patients

sulfasalazine was used

concurrent

to

in 57
intravenous

corticosteroids,
improvement in 49 (86%).222% In 9 patients

leading

to

clinical

sulfasalazine was used following rituximab,
leading to clinical improvement in all nine.?*

There were 38 side effects reported, most
commonly gastric pain.???* Sulfasalazine
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was only discontinued in two patients, one
had diarrhea and the other had reversible
neutropenia.?*

DISCUSSION

Since literature demonstrating the efficacy of
dapsone and sulfasalazine in the
management of PV is largely retrospective
and non-controlled, it is difficult to make
strong conclusions about their effectiveness.
Data synthesis was limited by the non-
uniformity of study designs and initiation of
adjuvant dapsone or sulfasalazine at varying
points in the disease course. Despite these
limitations, we observed that both adjuvant
dapsone and sulfasalazine can be effective in
the management of PV.

Although  dapsone monotherapy was
observed to have high efficacy, there were
only a few patients in this review and high
rates of failure in unpublished cases.'®
Therefore, we would not recommend this
therapeutic option as first-ine in PV
treatment; instead, dapsone monotherapy
may be effective in mild disease if other
therapies falil.

Regarding dapsone as adjuvant therapy,
58% of patients overall experienced clinical
improvement.'>?In 2009, Gircan et al
published a review of dapsone in PV
treatment.?®> Of the 37 patients included in
their review, clinical improvement was
observed in 32 (86%). Our lower value could
be explained by excluding case reports and
including more recent literature that has
lower rates of reported success.!®
Regardless, both of our reviews support the
use of adjuvant dapsone in specific
circumstances. For instance, we observed
the greatest percentage of clinical
improvement in cases when dapsone was
introduced in the setting of controlled but
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steroid-dependent disease,'”-?! highlighting a
potential therapeutic niche for this agent.

Adjuvant sulfasalazine was used exclusively
in patients with active disease leading to
clinical remission in most instances. While
this could lead to the conclusion that
sulfasalazine is highly efficacious in PV
management, itis important to interpret these
results with a degree of caution. In the two
studies where adjuvant sulfasalazine was
used with intravenous corticosteroids,
pentoxifylline was co-administered.
Sulfasalazine and pentoxifylline have been
theorized to act in synergy to reduce TNF-a-
mediated acantholysis.?? Additional research
would be required to determine whether
sulfasalazine alone is beneficial. In the other
study, patients were treated with rituximab
one month prior to sulfasalazine introduction.
As rituximab alone has a high efficacy in
controling PV,? it is unclear whether
sulfasalazine had any role in causing
improvement.

The exact mechanisms by which dapsone or
sulfasalazine aid in PV treatment are not well
understood. = However, dapsone and
sulfasalazine have a range of documented
mechanism for decreasing inflammation
which include downregulating neutrophil
activity and decreasing inflammatory
cytokines and reactive oxygen species.?%:2’
Mechanistically, it might then be expected
that colchicine could be efficacious in PV. As
such, colchicine was included in our initial
study design. However, there were no
published studies describing its use in PV,
although colchicine has unsuccessfully been
used in the management of IgA pemphigus.?®

CONCLUSION

In reviewing literature from 1980 to 2022,
adjuvant dapsone led to clinical improvement
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in 58% of cases with greatest efficacy
observed when administered in patients with
controlled disease. Sulfasalazine use was
only reported in patients with uncontrolled
disease but led to clinical improvement in
most instances. Although our conclusions are
limited by the largely retrospective nature of
studies included, our review synthesizes
existing evidence for dapsone and
sulfasalazine—two potentially underutilized
adjuvant therapies that clinicians can add to
their arsenal when managing PV.

Acknowledgement: | would like to thank Thomas
Norman for his assistance and expertise with
generating this manuscript. In addition, thank you to
Dr. Scott Worswick for his sincere mentorship on this
project and for providing me with an opportunity to
learn how to conduct a research article such as this.

Conflict of Interest Disclosures: None
Funding: None

Corresponding Author:

Kevin Nguyen,

200 W 3rd St, Pomona, CA 91766
Email: kevin.nguyen2 @westernu.edu

References:

1. Amagai M. Pemphigus. In: Bolognia JL,
Schaffer JV, Cerroni L,: eds. Dermatology.
4" ed. Elsevier. 2018:494-5009.

2. Schmidt E, Kasperkiewicz M, Joly P.:
Pemphigus. Lancet. 2019;394(10201):882-
894.

3. Harman KE, Brown D, Exton LS, et al.:

British Association of Dermatologists’
guidelines for the management of pemphigus
vulgaris 2017. B Jr Dermatol.
2017;177(5):1170-1201.

4, Joly P, Horvath B, Patsatsi A, et al.: Updated
S2K guidelines on the management of
pemphigus vulgaris and foliaceus initiated by
the European academy of dermatology and
venereology (EADV). J Eur Acad Dermatol
Venereol. 2020;34(9):1900-1913.

5. Sarnes E, Crofford L, Watson M, Dennis G,
Kan H, Bass D.: Incidence and US costs of
corticosteroid-associated adverse events: a
systematic literature review. Clin Ther.
2011;33(10):1413-1432.

10.

11.

12.

13.

14.

15.

16.

SKIN

Joly P, Horvath B, Patsatsi A, et al. Updated
S2K guidelines on the management of
pemphigus vulgaris and foliaceus initiated by
the European academy of dermatology and
venereology (EADV). J Eur Acad Dermatol
Venereol. 2020;34(9):1900-1913.
Almugairen N, Hospital V, Bedane C et al.:
Assessment of the rate of long-term
complete remission off therapy in patients
with pemphigus treated with different
regimens including medium- and high-dose
corticosteroids. J Am Acad Dermatol.
2013;69(4):583-588.
A Herbst, JC Brystyn. Patterns of remission
in pemphigus vulgaris.: J Am Acad Dermatol.
2000;42(3):422-427.
Joly P, Maho-Vaillant M, Prost-Squarcioni C,
et al.: First-line rituximab combined with
short-term prednisone versus prednisone
alone for the treatment of pemphigus (Ritux
3): a prospective, muticentre, parallel-group,
open-label randomised trial. Lancet.
2017;389(10083):2031-2040.
Ahmed AR, Shetty S.: A comprehensive
analysis of treatment outcomes in patients
with pemphigus vulgaris treated with
rituximab. Autoimmun Rev. 2015;14(4):323-
331.
Sukanjanapong S, Thongtan D,
Kanokrungsee S, Suchonwanit P,
Chanprapaph K.: A comparison of
azathioprine and mycophenolate mofetil as
adjuvant drugs in patients with pemphigus: a
retrospective cohort study. Dermatol Ther
(Heidelb). 2020;10(1):179-189.
Winkelmann RK, Roth HL.: Dermatitis
herpetiformis with acantholysis or pemphigus
with response to sulfonamides: report of two
cases. Arch Dermatol. 1960;82:385-390.
Murrel DF, Dick S, Ahmed AR, et al.:
Consensus statement on definitions of
disease, end points, and therapeutic
response for pemphigus. J Am Acad
Dermatol. 2008;58(6):1043-1046.
Pearson RW, O’'Donoghue M, Kaplan SJ.:
Pemphigus vegetans: its relationship to
eosinophilic spongiosis and favorable
response to dapsone. Arch Dermatol.
1980;116(1):65-68.
Piamphongsant T, Ophaswongse S.:
Treatment of pemphigus. Int J Dermatol.
1991;30(2):139-146.
Ahmed AR, Hombal S.: Use of
cyclophosphamide in azathioprine failures in
pemphigus. J Am Acad Dermatol.
1987;17(3):437-442.

January 2024  Volume 8 Issue 1

(c) 2024 THE AUTHORS. Published by the National Society for Cutaneous Medicine. 1248


mailto:kevin.nguyen2@westernu.edu

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Heaphy MR, Albrecht J, Werth VP.: Dapsone
as a glucocorticoid-sparing agent in
maintenance-phase pemphigus vulgaris.
Arch Dermatol. 2005;141(6):699-702.

Baum S, Debby A, Gilboa S, Trau H, Barzillai
A.: Efficacy of dapsone in the treatment of
pemphigus vulgaris: a single-center case
study. Dermatology. 2016;232(5):578-585.
Alkeraye S, AlZamil LR, Alenazi S.: Dapsone
in the management of pemphigus and
pemphigoid: rediscovery of its long-lost
efficacy. Cureus. 2020;12(6):e8805.

Azizi A, Lawaf S.: The management of oral
pemphigus vulgaris with systemic
corticosteroid and dapsone. J Dent Res Dent
Clin Dent Prospects. 2008;2(1):33-37.

Werth VP, Fivenson D, Pandya AG, et al.:
Multicenter randomized, double-blind,
placebo-controlled, clinical trial of dapsone
as glucocorticoid-sparing agent in
maintenance-phase pemphigus vulgaris.
Arch Dermatol. 2008;144(1):25-32.
El-Darouti M, Marzouk S, Abdel Hay R, et al.:
The use of sulfasalazine and pentoxifylline
(low-cost antitumor necrosis factor drugs) as
adjuvant therapy for the treatment of
pemphigus vulgaris: a comparative study. Br
J Dermatol. 2009;161(2):313-319.

Dogra D, Dogra N, Gupta N, Gupta V.:
Sulfasalazine and pentoxifylline, a new
adjuvant in young pemphigus patients: A pilot
study. Indian J Dermatol Venereol Leprol.
2015;81(6):640-642.

Navarro-Navarro |, Jiménez-Gallo D,
Villegas-Romero |, Valenzuela-Ubifia S,
Linares-Barrios M.: Sulfasalazine treatment
for persistent pemphigus vulgaris oral lesions
after rituximab treatment. Australas J
Dermatol. 2021;62(2):e303-306.

Gurcan HM, Ahmed AR. Efficacy of dapsone
in the treatment of pemphigus and
pemphigoid: analysis of current data.: Am J
Clin Dermatol. 2009;10(6):383-396.
Khalilzadeh M, Shayan M, Jourian S, Rahimi
M, Sheibani M, Dehpour AR.: A
comprehensive insight into the anti-
inflammatory properties of dapsone. Naunyn
Schmiedebergs Arch Pharmacol.
2022;395(12):1509-1523.

Mushtaqg S, Sarkar R. Sulfasalazine in
dermatology: a lesser explored drug with
broad therapeutic potential.: Int J Womens
Dermatol. 2020;16(3):191-198.

Moreno ACL, Santi CG, Gabbi TVB, Aoki V,
Hashimoto T, Maruta CW.: IgA pemphigus:
case series with emphasis on therapeutic

SKIN

response. J Am Acad Dermatol.
2014;70(1):200-201.

January 2024  Volume 8 Issue 1

(c) 2024 THE AUTHORS. Published by the National Society for Cutaneous Medicine. 1249



