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Abstract

Dapsone (4,4’ -diaminodiphenylsulfone) is the only remaining sulfone used in anthropoid
therapeutics and is commercially available as an oral formulation, an inhaled preparation,
and a 5% or 7.5% cream. Dapsone has antimicrobial effects stemming from its
sulfonamide-like ability to inhibit the synthesis of dihydrofolic acid. It also has anti-
inflammatory properties such as inhibiting the production of reactive oxygen species,
reducing the effect of eosinophil peroxidase on mast cells and down-regulating neutrophil-
mediated inflammatory responses. This allows for its use in the treatment of a wide variety
of inflammatory and infectious skin conditions. Currently in dermatology, the US Food and
Drug Administration (FDA)-approved indications for dapsone are leprosy, dermatitis
herpetiformis, and acne vulgaris. However, it proved itself as an adjunctive therapeutic
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Introduction

Sulfones are old antimicrobial and chemotherapeutic agents
which were used to treat infections caused by streptococcus,
mycobacteriaceae, and other bacteria.! Nowadays, dapsone
(4,4'-diaminodiphenylsulfone) is the only remaining sulfone used
in anthropoid therapeutics.?

The year 1908 marks the discovery of dapsone by Professor
Emil Fromm, a German professor of organic chemistry along
with his colleague, Jakob Wittman.® Dapsone was conceived as
a therapeutic agent in 1937 upon the discovery of its anti-in-
flammatory properties in infected mice.*® In 1950, Esteves and
Brandao reported an incidental successful use of dapsone in
treating dermatitis herpetiformis.” Furthermore, the success of
dapsone was reported in subcorneal pustulosis, which resulted
in complete remission of the disease.®

Dapsone is commercially available as a topical (5% and
7.5% gel), oral, and inhaled formulation. The dual antimicrobial
and immunomodulatory effects of dapsone were pivotal in pre-
venting and treating leprosy and Pneumocystis jiroveci among
HIV patients, as well as in chronic inflammatory diseases.
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agent to many other skin disorders. In this review, we discuss existing evidence on the
mechanisms of action of dapsone, its FDA-approved indications, off-label uses, and side

Moreover, dapsone was effective in treating autoimmune bul-
lous eruptions and in managing neutrophil-mediated pro-
cesses.’

The most recent review of the clinical uses of dapsone con-
ducted by Wozel and Blasum in 2014 failed to include a vast
majority of dermatologic diseases because of lack of experience
with this drug in the past.2 We hereby present a comprehensive
overview in which we review dapsone’s mechanisms of action
and its FDA-approved clinical indications in treating dermato-
logic entities. More importantly, this review offers a special
emphasis on the off-label uses of dapsone in dermatology to
showcase that this drug, once thought to be an ancient drug,
has extended its uses to newer indications in which it was
highly effective; thus physicians should strongly reconsider dap-
sone as a solid adjuvant therapeutic agent to many dermato-
logic entities, detailed in this paper.

Mechanism of action

Dapsone carries both bacteriostatic and anti-inflammatory prop-
erties. Its antimicrobial effect stems from its sulfonamide-like
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ability to inhibit the synthesis of dihydrofolic acid.'® Additionally,
dapsone has multiple anti-inflammatory properties. It inhibits the
production of reactive oxygen species directly and reversibly
inhibits ~ the
hypochlorous acid formation.'" Dapsone inhibits beta-2 integrin
(CD11b/CD18)-mediated adherence of neutrophils'® and down-
regulates interleukin 8 (IL-8), which plays a primordial role in
neutrophil-mediated inflammation, as well as regulates the func-
tions of lymphocytes and monocytes.'®

Along with its ability to interfere with the function of other pro-
teins in the integrin family (leukocyte-function-antigen, Mac-1,
p150,95), dapsone has an inhibitory effect on prostaglandin
synthesis and liberation, in a dose-dependent manner (Fig. 1).

myeloperoxidase enzyme thus decreasing

Similarly, dapsone has been found to cause a dose-dependent
inhibition of TNF-o and the generation of leukotriene products in
polymorphonuclear leukocytes.'*

In regards to the effect on neutrophils, dapsone has a potent
activity in reducing the effect of eosinophil peroxidase on mast
cells, which results in a decreased liberation of histamine.'®
Finally, dapsone was shown to inhibit the alternative pathway of
complement activation in vitro, but such property was not repro-
duced in vivo.'®
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Figure 1 Dapsone’s molecular formula of C15H12N20,S

NH,

FDA-approved indications for dapsone use in cutaneous
disorders

In dermatology, the FDA-approved indications for dapsone are
leprosy, dermatitis herpetiformis,'” and acne vulgaris.®

Leprosy

Similar to tuberculosis, the treatment of leprosy consists of mul-
tidrug therapy, including dapsone, rifampin, and clofazimine.
Monotherapy is associated with higher risk of resistance.’® Two
regimens were issued by the WHO according to the type of
infection: paucibacillary leprosy (less than five lesions, no bacte-
ria detected) and multibacillary leprosy (more than five lesions,
bacteria detected). Both regimens contain dapsone.

Dermatitis herpetiformis

Dapsone is the only FDA-approved drug for treating dermatitis
herpetiformis during the 6- to 24-month period until the gluten-
free diet is effective.° It is prescribed at a starting dose of
50 mg/day in order to minimize potential side effects and gradu-
ally increased up to 200 mg/day until the disease is
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controlled.?' A dose of 0.5-1 mg/kg/day is used in the mainte-
nance phase to control the itching and prevent the development
of new skin lesions.?

Acne vulgaris

Since its FDA approval in 2008, topical dapsone 5% gel has
been approved for the use in many clinical indications, including
acne vulgaris. Dapsone is highly effective in the treatment of
adult female acne when compared with adolescent females.®
Topical dapsone 5% twice daily was reported to be efficacious
and safe, yet few cases of G6PD methemoglobinemia were
found, and the FDA decided to change the label in July 2015 to
“caution of use.” In such cases, patients should seek help if
buccal mucous membranes, lips, or nail beds become cyanotic.
Additionally, topical application followed by benzoyl peroxide
could lead to temporary local yellow-orange discoloration of the
skin as well as facial hair which would resolve within days to
months.?*

After several years of topical dapsone use, researchers
started investigating the emergence of potential microbial resis-
tance and skin microbiome alterations. In 2015, Sardana et al.
found that dapsone was an ideal agent to treat acne and to pre-
vent resistance against Propionibacterium acnes.?® A year later,
Zhanel et al. found that local skin concentrations of dapsone
after topical application are above concentrations needed to
inhibit microbial growth of pathogenic or potentially pathogenic
organisms.?® Levels of dapsone were found high enough to inhi-
bit gram-positive cocci like Staphylococcus spp. and Streptococ-
cus spp. which may eventually result in resistance to dapsone
or to other antimicrobials. Further studies should be conducted
to verify this claim.

In 2017, the FDA approved the use of topical dapsone 7.5%
gel for acne vulgaris. Its advantage is that it ameliorates
patients’ compliance and convenience (>12 years old) as it is
found efficient with once daily application instead of twice daily
like with dapsone 5% gel.?” Reduced acne severity and reduced
inflammatory and noninflammatory lesion counts were noted
with daily use of dapsone gel 7.5%, starting 2 weeks after treat-
ment and onward.?®

Furthermore, systemic dapsone could be an effective and
safe alternative to isotretinoin in severe acne vulgaris recalci-
trant to other topical or systemic drugs. Several case reports
found that oral dapsone could be an excellent alternative drug
when treating severe acne (nodulocystic or conglobata acne)
unresponsive to topical benzoyl peroxide, topical adapalene,
oral tetracycline, oral isotretinoin, and oral methylpred-
nisolone.?%:3°

Off-Label uses of dapsone in cutaneous disorders

Dapsone has been used as an off-label drug for a multitude of
dermatologic entities given its anti-infectious and antiphlogistic
characteristics. It has shown efficacy as prophylaxis for infec-
tious diseases and in treating multiple inflammatory diseases
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including but not limited to neutrophilic and eosinophilic dis-
eases, bullous disorders, granulomatous inflammation, and vas-
culitis. Cutaneous lupus erythematosus, prurigo pigmentosa,
relapsing polychondritis, and rheumatoid arthritis have also
been reported to respond to dapsone.?®°

Infectious diseases

Toxoplasmosis

Dapsone is a valid therapeutic choice for both treatment and
prophylaxis of ocular, pulmonary, or neurologic toxoplasmosis.
Oral dapsone 100 mg daily is efficient for the treatment of infec-
tion by Toxoplasma gondii, whereas oral dapsone 50 mg daily
would be sufficient for prophylaxis. Dapsone 50 mg daily with
pyrimethamine 50 mg along with folinic acid 25 mg weekly is
another alternative for toxoplasmosis prophylaxis.31

Plasmodium falciparum

In the absence of sulfa allergy, G6PD deficiency, and anemia
(hemoglobin <7), the WHO considers chlorproguanil-dapsone
an efficient treatment modality of uncomplicated Plasmodium
falciparum.®® However, this double therapy was withdrawn from
the market, post-licensure, in 2008 because of hemolytic toxicity
in patients, especially those with GBPD deficiency.®® However,
an interesting study conducted by Enwere and Falade®* discov-
ered that despite the higher risk of intravascular hemolysis with
chlorproguanil-dapsone compared to sulfadoxine-pyrimethamine
(another chemoprophylactic regimen for malaria), the risk of
hemolysis in G6PD-deficient patients is increased with either
drug, and no study shows superiority of any of those combina-
tion therapies.

Inflammatory diseases

Acne inversa

Acne inversa, or hidradenitis suppurativa (HS), is defined by
perifollicular inflammation resulting in fibrosis of the affected
area. Treatments required are classified as anti-inflammatory
and antibacterial drugs. Cases of mild to moderate hidradenitis
are effectively treated with antibacterial drugs. However, as they
progress to severe inflammation, anti-inflammatory regimens
like TNF-o inhibitors are required to control the inflammation.3®

A review of treatments for HS in 2017°® suggested that dap-
sone, given its anti-IL8 and anti-TNF-a immunomodulatory char-
acteristics,® is an effective therapeutic agent in the treatment
of HS.

In 2006, Kaur and Lewis® treated five cases of refractory HS
with 50-150 mg of dapsone daily, and all patients showed
improvement after a mean of 8 weeks. In 2011, Yazdanyar
et al® treated 24 patients with 50-200 mg of dapsone daily
with nine patients showing clinically significant improvements. In
2015, Staub et al*® described successful treatment of PASH
(pyoderma gangrenosum, acne, suppurative hidradenitis)

© 2020 The International Society of Dermatology
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syndrome of a 22-year-old woman who failed remission with a
combination of etanercept, adalimumab, fumaric acid, and ana-
kinra (IL-1 receptor antagonist). Upon switching to IV infliximab,
cyclosporine, and dapsone, the patient noted clinically signifi-
cant improvement. In 2017, Khandalavala®® reported a disease-
modifying approach for advanced HS using metformin, liraglu-
tide, dapsone, and finasteride. This regimen resulted in a clini-
cal remission of her disease with resolution of her obesity and
associated hypoalbuminemia.

Finally, adding dapsone 100 mg daily to isotretinoin 80 mg
daily results in significant clearing of dissecting cellulitis (perifol-
liculitis capitis abscedens et suffodiens) when isotretinoin alone
is not enough.*’

Rosacea

Rosacea is a common inflammatory skin disorder. Combining
topical treatments with oral antibiotics (minocycline, doxycycline,
erythromycin, etc.) is usually necessary to treat papulopustular
variants of rosacea. Additionally, dapsone 7.5% gel can also be
used once daily for up to 12 weeks.*? Systemic administration
of dapsone has also shown success in treating granulomatous
rosacea and rosacea fulminans.*®

Granuloma annulare

Granuloma annulare (GA) is a benign granulomatous inflamma-
tion of the dermis. Kassardjian et al. reported significant clinical
improvement of a periocular GA with dapsone 5% gel twice
daily for 3 weeks, proving the usefulness of this modality for the
treatment of cosmetically sensitive areas.** Lukacs et al. con-
ducted a systematic review that concluded the administration of
systemic dapsone 100 mg or 200 mg should be considered as
first-line treatment, when steroids and calcineurin inhibitors fail,
with expected clearance of all lesions in up to 3 months.*®

Lupus miliaris disseminatus faciei

Lupus miliaris disseminatus faciei (LMDF) is a rare disease
characterized by chronic inflammatory benign dermatosis of
unknown etiology exemplified by red-brown papules on the fore-
head, cheeks, and eyelids. El Benaye et al. reported two
patients with LMDF who were treated with dapsone 100 mg
daily.*® No new lesions developed after treatment initiation with
reduction in disease evolution period. The patients remained in
remission during the 8-month time lapse of the study follow-up.
Sardana et al.*” reviewed major reports of treatments and their
response in LMDF and concluded that antibiotics, especially
dapsone, are mostly effective in the early inflammatory stage of
the disease. In the granulomatous stages, however, clofazimine
would be more efficient.

Familial mediterranean fever

Familial mediterranean fever (FMF) is a hereditary autoinflam-
matory disease that presents with recurrent febrile attacks and
polyserositis. The paroxysmal attacks of FMF are because of
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neutrophil activation at the serosal surfaces.*® Colchicine is the
gold standard in preventing these acute attacks because of its
inhibitory effect on chemotaxis and phagocytosis of neutrophils
in serosal surfaces. However, around 5-10% of patients are
resistant to colchicine.

Salehzadeh et al. conducted a study in children with FMF to
evaluate efficacy of dapsone in colchicine resistant patients.*®
Dapsone 2 mg/kg administered in single dose daily for an aver-
age of 6 months was found to achieve remission and acute
attack control in 50% of patients who were colchicine resistant
with no significant side effects. This drug could thus be consid-
ered when dealing with colchicine resistant FMF cases.

Neutrophilic diseases

The use of dapsone in treating neutrophilic diseases is already
well established given its role in inhibiting beta-2 integrin-medi-
ated adherence of neutrophils and downregulation of IL-8."2
Two neutrophilic dermatoses responding to a combination regi-
men containing dapsone are Sweet’'s syndrome, also known as
febrile neutrophilic dermatosis, along with recurrent neutrophilic
dermatosis of the dorsal hands.?® Additionally, Bhat et al.%° and
Pereira et al.®' conducted studies that led to partial-to-complete
remission in patients with pyoderma gangrenosum (PG) treated
with systemic corticosteroids in combination with other thera-
pies, including dapsone and other systemic immunosuppres-
sants (cyclosporin, cyclophosphamide, etc.). The efficacy of
dapsone in PG has been attributed to its effect on matrix metal-
loproteinases, T cells, and cytokines.>? In a recent retrospective
review, 27 patients with PG from Massachusetts General Hospi-
tal and Brigham and Women’s Hospital were treated with sys-
temic dapsone for 4 weeks.®® On follow-up, 15.6% reported
complete healing along with 81.3% reporting partial improve-
ment. This further corroborates that dapsone may be a systemic
nonimmunosuppressant adjuvant treatment for this neutrophilic
dermatosis.

Eosinophilic diseases

The inhibitory effect of dapsone on eosinophil peroxidase
explains the successful use of dapsone in treating eosinophilic
diseases. It has long been established that chronic idiopathic
urticaria or delayed pressure urticaria (IgE), eosinophilic fasci-
itis, and eosinophilic folliculitis (Ofuji's disease) are dapsone-
sensitive entities.?

Eosinophilic cellulitis (Wells syndrome) and eosinophilic
annular erythema (EAE) are closely related entities; both
involve painful inflammatory and pruritic erythema with tissue
eosinophilia. In Wells syndrome, eosinophils usually involve the
dermis and the subcutis whereas in EAE, eosinophils are con-
fined to the dermis.>*

The most recent review of Wells syndrome by Rassler et al.
concluded that dapsone is a well-tolerated and effective therapy
for this syndrome.>® Many various efficient dose regimens were
included in this review. For instance, one could start with
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dapsone 100 mg daily until remission of the lesions which usu-
ally happens after 2 weeks of therapy initiation. Afterward, the
dose is reduced by half (50 mg daily) for 6 weeks and finally
50 mg thrice a week.

Pustular diseases

Dapsone has been successfully used in the treatment of vari-
ous pustular diseases such as acropustulosis of infancy and
subcorneal pustular dermatosis (Sneddon-Wilkinson).2° Infan-
tile generalized pustular psoriasis, a rare disease, has been
managed with dapsone previously. Two pediatric patients were
successfully treated with dapsone. A 7-year-old girl whose
pustules and erythema resolved after introduction of oral dap-
sone 25 mg daily for a total of 5 weeks®® and a 2-year-old
boy with generalized pustular psoriasis treated with oral dap-
sone 5 mg twice daily.%” Moreover, in 2016, Sheu et al. inves-
tigated the use of dapsone in managing both generalized and
localized (palmoplantar) pustular psoriasis patients.>® Four
patients were started on oral dapsone (25, 50, 75, or 100 mg
daily), and one patient with a localized form was started on
topical dapsone 5%. All patients experienced considerable
pustule regression and symptomatic amelioration after 1 month
of treatment; two patients eventually discontinued the use of
systemic immunosuppressants (methotrexate and adali-
mumab). To date, unfortunately, no consensus on dapsone
dosage in the treatment or maintenance of pustular psoriasis
is available.

Erosive pustular dermatosis (EPD) is a rare noninfectious dis-
ease of the scalp and/or legs of unknown etiology. Clinical find-
ings include a mixture of nonspecific superficial erosions with
crusts and pustules on atrophic skin.>® Several case reports
showed tremendous efficacy of dapsone in treating this disease,
whether orally or topically. A study in 2017 described the use of
oral dapsone 100 mg daily with remarkable clinical improvement
after 6 months and a maintenance duration of 3 years with oral
dapsone 50 mg.®® Another study reported the use of oral dap-
sone 50 mg, twice daily for 1 week, then three times daily for
the following weeks. This regimen resulted in a sustained and
complete remission of all erosive pustules on the legs, scalp,
arms, and tongue of one patient after 6 weeks. Dapsone 50 mg
twice daily was eventually continued for an additional 2 months
with remission of all lesions in a 12-month follow-up period.®’
On another note, Broussard et al. reported higher efficacy of
dapsone 5% gel as compared to the oral formulation.®? In this
study, four patients with EPD of the scalp who failed improve-
ment with oral dapsone 100 mg exhibited major improvement
within 2 months of initiating dapsone 5% gel twice daily over
the scalp. Complete resolution of the dermatosis persisted for
at least 4 months with no relapse.

Vasculitis
Dapsone has been implicated as a therapeutic regimen for ery-

thema elevatum diutinum (EED), leukocytoclastic vasculitis, and

© 2020 The International Society of Dermatology
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urticarial vasculitis.>® One case-series suggested that dapsone
100 mg once daily is the treatment of choice for EED.®® Fur-
thermore, several studies emerged to show the efficacy and
advantage of dapsone in treating giant cell arteritis (GCA).
Yates et al. conducted a meta-analysis in 2014 to study the effi-
cacy and optimal use of glucocorticoids in GCA.®* It was
observed that dapsone, along with adalimumab, are the only
useful corticoid-sparing agents in treating this kind of vasculitis.
In addition, dapsone was the single agent associated with
decreased risk of infections when compared with corticos-
teroids. In a retrospective study of 70 patients receiving dap-
sone as first, second, or third-line treatment for GCA, dapsone
combined with glucocorticoids led to a reduction in the daily
steroid dose during the first year and a shorter duration of ster-
oid therapy when compared with patients treated with glucocor-
ticoid monotherapy.®® Finally, Misra et al. demonstrated that the
use of an average 75 mg daily dose of dapsone during
10 months leads to a higher remission rate of GCA and a lower
daily use of prednisone.®®

Bullous diseases
The advent of dapsone has allowed for more steroid-sparing
regimens in managing difficult bullous diseases. Dapsone 50—
200 mg daily is effective in the remission induction phase and
maintenance phase when treating pemphigus vulgaris.®”~7°

Dapsone has also shown great efficacy in treating other bul-
lous disorders, like IgA pemphigus, linear IgA dermatosis, bul-
lous pemphigoid, mucous membrane pemphigoid, lichen planus
pemphigoides, and dermatitis herpetiformis (Duhring’s dis-
ease).2®

Dapsone is a controversial adjuvant therapeutic regimen for
the treatment of pemphigoid gestationis (formerly known as her-
pes gestationis or pemphigus herpetiformis).”""” It is used post-
partum since it is classified as pregnancy category C in the
United States.”! For the best outcome, a dosage of 50-150 mg
daily administered orally is recommended with azathioprine and

Table 1 Local and systemic adverse effects of dapsone

Use of dapsone in dermatology Review

plasmapheresis when systemic corticosteroids are not suffi-
cient.

Many studies report the use of dapsone as the most common
adjuvant drug to systemic steroids in the treatment of resistant
pemphigus foliaceus.”>"® Doses of oral dapsone ranging from
25 to 300 mg daily in combination with systemic corticosteroids
at a dose of 1 mg/kg/day were associated with excellent
response. The combination of steroids with dapsone was supe-
rior to that of azathioprine with steroids.”® Furthermore, when
neutrophilic pustules are prominent in pemphigus foliaceus,
dapsone is the best adjuvant treatment to reduce the prominent
neutrophilic infiltrate.”* Nonetheless, a case of eosinophilic
pneumonia induced by dapsone while treating pemphigus foli-
aceus has been reported in the literature.”” Thus, it is crucial to
properly monitor patients undergoing therapy with dapsone,
whether as a monotherapy or as part of a combination regimen.

Several cases reported successful remission of the vegetat-
ing lesions seen in pemphigus vegetans after adding dapsone
50-100 mg daily”®”° to oral systemic steroids. Dapsone should
be tapered and sustained in the maintenance phase, along with
tapered systemic steroids, because of its ability to prevent eosi-
nophilic spongiosis, usually seen in pemphigus lesions.®°

Genetic diseases

Benign familial chronic pemphigus, or Hailey—Hailey disease, is
an autosomal dominant disorder caused by a mutation in the
ATP2C1 gene, resulting in blisters and erosions in the intertrigi-
nous areas.®' Many treatments have been offered to manage
this erosive dermatosis, ranging from topical corticosteroids or
immunosuppressants as 5-fluorouracil to systemic therapies
such as dapsone.®? One study in 1971 reported successful
treatment of Hailey-Hailey with dapsone in three patients.®® One
of the patients was started on dapsone 200 mg daily with reso-
lution of pruritus within 2 days and eventual resolution of lesions
within 2 weeks of a 100 mg daily maintenance dose. The other
two patients were started on dapsone 100 mg, which led to

Dermatologic Hematological Gastrointestinal Renal Cardiac Neurologic
Exfoliative dermatitis Methemoglobinemia  Nausea/vomiting Albuminuria Atrioventricular  Peripheral neuropathy
block
Erythema multiforme G6PD-induced Anorexia Electrolyte imbalance Blindness
hemolytic anemia
Erythema nodosum Agranulocytosis Abdominal pain Insomnia
Urticaria LFTs nonspecific abnormalities Psychosis

Erythema morbilliform
Scarlatiniform exanthema
Toxic epidermal necrolysis
Photosensitivity

Rash in AIDS patients
Fixed drug eruption

Prehepatic jaundice
Cholestatic hepatitis
Hepatic coma

LFTs, liver function tests.

© 2020 The International Society of Dermatology
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resolution of pruritus and eventual significant improvement in
lesion severity with 50 mg daily maintenance dose after
2 weeks. One of these patients had to stop dapsone because
of a decrease in hematocrit, however, she remained asymp-
tomatic for 1 year.

Miscellaneous

Dapsone has been used for the treatment of dermatological and
nondermatological miscellaneous diseases. Dapsone is highly
efficient in treating brown recluse spider bite (loxoscelism).3*
The spider bite causes damage by activating membrane phos-
pholipids. The success of dapsone in treating loxoscelism and
decreasing the need for surgery is attributed to its antineu-

trophilic effects.? In addition, studies suggest that combining

Ghaoui et al.

have independent mechanisms of action.®® Corticosteroids
would be then used when systemic symptoms appear.

Of note, dapsone is also used in treating idiopathic thrombo-
cytopenic purpura.®®

Adverse effects

Dapsone is associated with local and systemic side effects
affecting various organs including, but not limited to, the hema-
tologic system, the gastrointestinal system, and the skin (cf.
Table 1).2°

Dapsone hypersensitivity syndrome is a dose independent
late-onset life-threatening hypersensitivity reaction after dap-
sone initiation. It occurs in 0.5-3.6% of patients treated with

dapsone with an antivenom may yield better results since they

Table 2 Most common drug interactions with dapsone

dapsone and has similar features of drug

reaction with

Level of Drug
Drug/value Class Interaction with dapsone interaction Comments about combination compendium
Didanosine Reverse-transcriptase Increase in dapsone Closely monitor  May increase risk of nerve damage  USP DI
inhibitor toxicity patient AHFS?!
Pyrimethamine Antiparasitic folic acid Additive drug effects Minor May cause low blood cell counts GenRx
antagonist PDR
AHFS®"!
Hemolytic drugs® Additive drug effects - Increases destruction of RBCs AHFS?!
Rifampin Antimycobacterial Decrease in dapsone level Closely monitor ~ Alters metabolism of dapsone USP DI
or effect patient GenRx
PDR
AHFS®!
Trimethoprim Pyrimidine inhibitor of Increase in dapsone blood Moderate Impairs bone marrow function, USP DI
dihydrofolate reductase levels causes hemolysis and GenRx
methemoglobinemia PDR
AHFS%
Probenecid Uricosuric Increase in dapsone blood Moderate May cause bluish skin discoloration ~ AHFS®'
levels
Clarithromycin Macrolide Increase in dapsone blood Closely monitor May cause decreased effect of Case report®
levels patient clarithromycin and disease relapse
Fluconazole, Azole antifungals Decrease in dapsone - Azoles inhibiting CYP2C9 or Review®%8
Voriconazole toxicity CYP2C19 may lead to a reduction
in dapsone toxicities (CYP450
inducers may have increased
toxicity)
Vorinostat Histone deacetylase - - Severe hemolytic anemia requiring Case report®®
inhibitor several transfusions
Warfarin Anticoagulant Increase in warfarin effect - Supratherapeutic INR Case report®
Topical BP Antibiotic - - Skin discoloration when mixed. Use  Original article®
at different times of the day and
wash off before applying any other
topical agent
HbA1c value Used to monitor diabetes  False lowering of HbA1c - Dapsone causes hemolytic anemia Case report'®"

and inappropriate
monitoring of diabetes

and shortens the lifespan of RBCs,
hence inaccurately lowers HbA1c

#Hemolytic drugs include nitrite, aniline, phenylhydrazine, naphthalene, niridazole, primaquine, or nitrofurantoin.
AHFS, American Hospital Formulary Service; BP, benzoyl peroxide; DI, Drug Information; GenRx, Generic Drug List; HbA1c, hemoglobin
A1lc; INR, International Normalized Ratio; PDR, Physicians’ Desk Reference; RBCs, red blood cells ; USP, United States Pharmacopeia.
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eosinophilia and systemic symptoms.®” A systemic review and
meta-analysis by Tangamornsuksan and Lohitnavy proved the
association between this syndrome and HLA-B*1301% which
has been found to be more prevalent in the Chinese and South-
east Asian population.®® However, further studies to assess the
importance of screening for this allele in these particular popula-
tions are warranted. Furthermore, Yue et al. identified five
nucleotide polymorphisms in the HLA-DRB1 that are signifi-
cantly associated with dapsone hypersensitivity reaction (posi-
tions 133, 142, —17, 11, and 13).%°

Drug interactions

Dapsone is a widely prescribed drug off-label in dermatology. It
is inevitable to study its interaction with other drugs, especially
for patients with multiple comorbidities.

A review by Chao and Maibach took interest in reporting the
lack of conformity in commonly used drug compendia for
selected at-risk dermatologic drugs, including dapsone.®' They
found that dapsone interacted with a variety of drugs while col-
lecting and comparing data using drug monographs from four
highly used drug compendia in the United States: Mosby’s
GenRx, USP (United States Pharmacopeia) Drug Information,
AHFS (American Hospital Formulary Service) Drug Information,
and the Physicians’ Desk Reference. However, these four refer-
ences did not agree on all drug interactions of dapsone. Plus,
this review did not include the nature of clinically relevant drug—
drug interactions and algorithms. Nonetheless, one can always
look into the literature and into various case-reports to docu-
ment possible interactions.

We report some of the most important drugs interacting with
dapsone and their resultant effects in Table 2. Consequently, it
would be important for dermatologists to focus on a detailed
drug history given the frequent use of such drugs in managing
common dermatologic diseases.

Future prospects

Dapsone is a multipurpose drug with a wide variety of benefits,
especially in dermatology. Interestingly, given that it belongs to
the sulfone family, not only does it possess antibacterial proper-
ties, but it could also have antiaging properties. In a study by
Cho et al., the use of 4,4’-diaminodiphenylsulfone (dapsone)
was shown to extend the organismic lifespan in Caenorhabditis
elegans.®® This model showed that dapsone treatment led to a
delay in aging, lowered oxygen consumption rate, and
decreased mitochondrial damage. These findings imply the
potential use of dapsone in lowering reactive oxygen species
and, more importantly, its conceivable effect on human lifespan
extension. Finally, dapsone has been shown to be protective in
several disorders such as recovery post-ischemic stroke.%%%*
Zhan et al. demonstrated that dapsone has protective effects
on brain microvessels by decreasing the destruction of tight

© 2020 The International Society of Dermatology
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junction within endothelial cells. Given its antiaging and neuro-
protective properties, dapsone has an immense potential to pro-
mote healthier and longer living. Future studies are warranted
to investigate dapsone’s role as an anti-inflammatory, antioxi-
dant, and possibly antineoplastic drug.
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