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Overview of Sulfonamides and Related Medications: Query if Mesalamine
should be Preferred Over Dapsone and Sulfasalazine
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Abstract: Sulfonamide research led to the discovery of dapsone and sulfasalzine. Both of these latter drugs have found a
niche in the dermatological armamentarium especially for treatment of numerous non-infectious, inflammatory, autoim-
mune, and bullous disesases. These drugs, however, have side effects which include toxic hepatitis, neuropathy, cho-
lestatic jaundice, hemolysis and methemoglobinemia. In the case of sulfasalamine, it is a conjugate of mesalamine and
sulfapyridine. Of note, the latter moiety, sulfapyridine, is no longer available for human use as a separate drug due to side
effects. In regards again with sulfasalazine, a pharmacology textbook credits mesalamine to be the major therapeutic moi-
ety, while sulfapyridine is the culprit of the most significant adverse effects.

There has been a suggestion in the literature that mesalamine may be the preferred agent for some of these dermatologic
therapies for which Dapsone and sulfasalazine are presently suggested. A major impetus to seek this alternate therapy
would be its more favorable side effect profile. Certainly more clinical studies using mesalamine are warranted to attest to
its clinical effectiveness in relation to the two more established alternatives.

Sulfonamides were developed in the 1930s and were the
first effective antimicrobial agent for systemic administra-
tion. Sulfonamide research led to the discovery of related
compounds, dapsone and sulfasalazine. As a rule, sulfona-
mides are bacteriostatic (not bacteriocidal), and rely on cellu-
lar and humoral host defenses for full eradication of a bacte-
rial infection. Although it now occupies a relatively small
place in the therapeutic armamentarium for infections, its
usage has recently increased given its benefit in most cases
of methicillin-resistant Staphylococcus aureus [1]. Its usage
in dermatology may also increase given its effects on the
Propionibacterium acnes biofilm [2].

The term ‘sulfonamide’ refers to chemical structures hav-
ing the frame composed of para-aminobenzenesulfonamide.
Their mechanism of action is competitive antagonist of di-
hydropteroate synthase, a bacterial enzyme responsible for
incorporation of para-aminobenzoic acid for folic acid syn-
thesis. Sulfonamides do not affect human cells by this
mechanism, as they require preformed folic acid. Microor-
ganisms which do not synthesize their own folic acid are also
resistant to this antibiotic. Trimethoprim is a synergist of
sulfonamides because this drug blocks a sequential enzyme
in the same pathway by which organisms synthesize folic
acid.

Sulfonamides have been used with clinical success in
some blistering diseases, but not to the extent of dapsone and
sulfasalazine [3].
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Dapsone is damino-diphenyl sulfate, which has a chemi-
cal structure very similar to sulfonamines. Like sul-
fonamines, its antibacterial properties are due to inhibiting
folic acid synthesis. Although it is most often used in
multidrug therapy for leprosy, it has numerous other applica-
tions. As an anti-infective agent, it is also utilized in the
treatment of malaria and Pneumocystis carinii pneumonia. In
dermatology, it has been found helpful in the treatment of
numerous non-infectious, inflammatory, autoimmune, and
bullous disesases [4]. The list of disorders reported to benefit
with dapsone in dermatology include:

. Dermatitis herpetiformis

. Bullous pemphigoid

. Linear immunoglobulin A dermatoses
. Chronic bullous disease of childhood
. Epidermolysis bullosa acquisita

J Pyoderma gangrenosum

. Perifolliculitis capitis abscedens et suffodiens
. Subcorneal pustular dermatosis

. Infantile acropustulosis

. Pustular psoriasis

. Vasculitis

. Erythema elevatum diutinum

. Acne and acne fulminans

. Relapsing polychondritis

U Lupus
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. Behcet’s disease

. Granuloma annulare

. Panniculitis

. Lichen planus

. Erythema multiforme

. Mucha Habermann’s disease

U Rosacea

. Acrodermatitis continua Hallopeau
. Acro-angiodermatitis.

Prominent side effects of dapsone include toxic hepatitis,
cholestatic jaundice hemolysis and methemoglobinemia.
Other side effects include nausea, headache, insomnia, psy-
chosis, peripheral neuropathy, coma, and rash. Additionally
there is the dapsone hypersensitivity syndrome. This syn-
drome presents with a triad of fever, skin eruption, and inter-
nal organ (lung, liver, neurological and other systems) in-
volvement, occurring several weeks to months after initial
administration of the drug [5]. In the PDR, a warning section
notes that “Deaths associated with the administration of dap-
sone have been reported from agranulocytosis, aplastic ane-
mia, and other blood dyscrasias.” Of note, the FDA Derma-
tology Advisory Committee recommends monthly laboratory
screening for the first month, then monthly for six months
and semi-annually thereafter.

Sulfasalazine (Azulfidine), a chemically related sulfate to
dapsone, is poorly absorbed from the gastrointestinal tract,
although it fluctuates dependent on gut transit time and gut
flora. It is most commonly used for bowel inflammatory dis-
ease states. The drug is a conjugate of sulfapyridine and me-
salamine (also called 5-aminosalicylic acid). Indeed, this
diazo bond is readily cleaved by bacterial azoreductases in
the colon releasing these two compounds. Although debated,
a pharmacology textbook credits mesalamine to be the major
therapeutic moiety, while sulfapyridine is the culprit of the
most significant adverse effects [6]. Indeed, sulfapyridine is
no longer available by itself for human use as a separate
drug. This is related to side effects due to its water solubility
with the risk of crystallization within the bladder and urethra.

Although debated, sulfasalazine has been reported to
work as well as dapsone in cases of dermatitis herpetiformis
[7]. 1t also has successfully been used in many of the condi-
tions listed above under dapsone including lichen planus,
pyoderma gangrenosum, cystic acne, and hidradentis suppu-
rativa [8, 9]. Moreover, it also has found relevance in the
treatment of alopecia areata and atrophie blanche [10-12]. It
has been used as a second-line agent in the treatment of ar-
thritis (particularly rheumatoid arthritis), psoriasis and psori-
atic arthritis. In the case of arthritis, there is improvement
clinically, in laboratory indices, and radiologically [13].

Side effects with sulfasalazine mirrors dapsone including
megaloblastic anemia, low sperm counts, agranulocytosis,
abnormal liver function, and allergic reactions. Goodman
and Gillman’s pharmacology textbook suggests that 10-45%
of patients on sulfasalazine experience side effects [6].

Given the potential hematological and urinary side ef-
fects, a CBC with platelet count, liver function, and urinaly-
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sis are often recommended every 2 weeks for the first 3
months of therapy along with adequate fluid intake [6].

Mesalamine, also referred to as 5-aminosalicylic acid, is
an anti-inflammatory agent structurally related to salicylates.
It inhibits cyclooxygenase and 5-lipoxygenase pathways of
arachidonic acid metabolism. It also acts as a scavenger of
reactive oxygen metabolites, affects chemotaxis, phagocyto-
sis, cytokine production and immunoglobulin secretion.

The attachment of mesalamine to sulfapyridine in sul-
fasalamine prevents early absorption of the aminosalicylate.
For higher concentration of the drug in the lower intestines,
newer mesalamine preparations allow for higher concentra-
tions to be achieved without the attached sulfonamide by
enteric coating, using microgranules with a semipermeable
membrane, binding two mesalamine molecules with an azo
bond, or linking the product to an inert carrier. These newer
aminosalicylic products are generally well tolerated with
infrequent side effects.

Of note, administration of unbound or uncoated mesala-
mine is readily absorbed in the upper jejunum [14-16]. This
would be the preferred route for therapeutic purposes of
dermatologic disorders. Thus, 5-aminosalicylic acid without
agents to block absorption in the upper intestines should be
sought for use in skin disorders.

Common side effects with mesalamine include diarrhea,
nausea, cramping, and flatulence. Uncommon side effects
include headache, hypersensitivity reactions, hair loss,
interstitial pneumonitis, and nephritis [17, 18].

Unlike dapsone and sulfasalazine, mesalamine has no
warning section in the PDR. Also, there is no concern
regarding sulfa allergy with this medication. Under
precautions, it does suggest a caveat when using the drug
with known renal dysfunction or history of renal disease.
Additionally, it recommends an evaluation of renal function
of all patients prior to initiation of the drug.

There has been the suggestion that mesalamine may be
the preferred agent for some of these dermatologic therapies
for which dapsone and sulfasalazine are presently suggested
[19]. The major impetus would be because of its more favor-
able side effect profile. Certainly more clinical studies using
mesalamine are warranted to attest to, or deny, its clinical
effectiveness in relation to the two other alternatives.
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