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Abstract
The professional information leaflets of three locally available specific cyclooxygenase-2 inhibitors indicate that these
drugs are contraindicated in persons with a known allergy to sulfonamides. There are many concerns about cross-aller-
genicity between sulfonamide antibiotics and non-antibiotic sulfonamide-containing drugs including the sulfones, and
these concerns continue to complicate drug therapy. Several elegant investigations have demonstrated lack of interac-
tion between the sulfonamide group and either cellular or humoral immunity. The immunologic determinant of type I
immunologic responses to sulfonamide antibiotics are the N1 heterocyclic ring, and non-antibiotic sulfonamides
including the sulfones lack this structural feature. Reactive sulfonamide metabolites contribute many non-type I hyper-
sensitivity responses to sulfonamide antibiotics. Metabolite formation demonstrates stereospecificity to the N4 amino
nitrogen of the sulfonamide antibiotics, a structure not found on any non-antibiotic sulfonamide drugs and is also lack-
ing in the sulfones. Apparent cross-reactivity responses to sulfonamide-containing drugs likely represent multiple con-
current, rather than linked, drug hypersensitivities.

Introduction
A drug product label contains information on efficacy,
administration, adverse drug reactions (ADRs) and con-
traindications. Although the information contained in the
efficacy and administration sections is often based on clini-
cal trial data, contraindications or warnings may be based
on individual case reports or extrapolated from previous
experience with similar agents. Because the available scien-
tific data may be disparate from the information contained
within the product label, confusion arises concerning the
potential of certain clinical implications. As an example, at
the time of writing, a perusal of the South African MIMS
(September 2010) indicated that there are three locally
available specific cyclooxygenase-2 inhibitors (COXIBs)
namely, celecoxib, etoricoxib (indicated for the treatment of
rheumatoid arthritis and osteoarthritis) and parecoxib (indi-
cated for the treatment postoperative pain) that all contain a
sulfonamide substituent. It is thought that because of this
structural component, the professional package inserts (PIs)
of all three mentioned COXIBs indicate that these drugs are
contraindicated in persons with a known allergy to 

sulfonamides. Although many references suggest that there
is cross-reactivity between various sulfonamide medica-
tions, this has not been substantiated in the literature either
from a structural framework (e.g. metabolism, chemical
structure) or from a clinical standpoint. This article will dis-
cuss the similarity and differences in structure between the
various sulfonamide medications. Differences in metabo-
lism will also be highlighted between sulfonamide antimi-
crobials and other sulfonamide-containing compounds such
as celecoxib and etoricoxib. 

Sulfonamides
There is often confusion surrounding the term ‘sulfa aller-
gy’. Sulfa allergy strictly refers to those patients who have a
history of hypersensitivity to sulfonamide antibiotics.1 The
prevalence of true hypersensitivity or allergic reactions to
sulfonamide antibiotics is about 3–5%.1 Sulfa drugs, also
called sulfonamides, are any members of a group of syn-
thetic antibiotics containing the sulfanilamide molecular
structure (Figure 1).2
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Sulfonamide agents all contain structurally similar p-
aminobenzoic acid rings and include: antimicrobials
(trimethoprim or sulfamethoxazole), sulfonylureas,
furosemide, thiazide diuretics, chlorthalidone, sul-
fasalazine, diazoxide, and some of the newer COX-2
selective inhibitors, e.g. celecoxib.3 No interaction
between the human immune system and the sulfonamide
functional group has been demonstrated. The immuno-
logic determinant of type I, immediate hypersensitivity
responses to sulfonamide antibiotics is the N1 hetero-
cyclic ring (Figure 2).4,5 Non-antibiotic sulfonamides do
not contain this structural feature. The other major differ-
ence between sulfonamide antimicrobials and other sul-
fonamide-containing medications is that sulfonamide
antimicrobials also contain an aromatic amine group at
the N4 position; this group is not found with non-aromat-
ic amine-containing sulfonamides.

This allows for division of the sulfonamides into two
groups: aromatic amines (i.e. sulfonamide antimicrobials)
and non-aromatic amines.6 Non-type I, hypersensitivity
responses to sulfonamide antibiotics are largely attributable
to reactive metabolites that may cause either direct cytotox-
icity or an immunologic response. Formation of these
metabolites is a stereospecific process that occurs at the N4
amino nitrogen of the sulfonamide antibiotics, a structure
that is absent on any non-antibiotic sulfonamide drugs.5

The stereospecificity of these reactions implies that cross-
reactivity with non-antibiotic sulfonamide-containing
drugs is highly unlikely; this assertion is supported by
recent literature. In fact, a recent study investigating the
differences in risks to allergic reaction to sulfonamide
antibiotic drugs based on the chemical structure, con-
firmed that the N1 heterocyclic ring needs to be present to
elicit an allergic reaction.5 In this study, sulfonamides
were classified according to the presence/absence of a
stereospecific, N1 substituent (N1(+)/(-)) and/or an ary-
lamine (N4(+)/(-)) and it was found that specifically, cur-
rent use of N1(+) N4(+) sulfonamide drugs was associat-
ed with the outcome. Current use of N1(+) N4(-) and 
N1(-) N4(-) sulfonamide drugs was also associated with
the occurrence of allergic reactions.7

Based on these studies then, cross-reactivity between
these sulfonamide antibiotics and non-antibiotic sulfon-
amides is therefore highly unlikely. 

Furthermore, sulfonamide-containing drugs should not
be confused with sulfur, sulfate or sulfite moieties. These
entities lack the aromatic amine, p-aminobenzoic ring and
N1-substituent. Therefore, the presence of sulfur, sul-
fates (salts or esters of sulfuric acid) or sulfites (salts or
esters of sulfurous acid (H2SO3)) within a formulation
does not constitute a risk to patients hypersensitive to
sulfonamides. Sulfites are primarily used as preserva-
tives in many injectable drugs such as gentamycin,
metoclopramide, doxycycline, vitamin-B complex,
local anaesthetics, and the recently manufactured
generic propofol, and have not been shown to cross
react with sulfonamides or sulfones in any published
reports.8,9 

Sulfones
A sulfone is a chemical compound containing a sulfonyl
functional group attached to two carbons (Figure 3).10

Figure 1. Sulfanilamide molecular structure

Figure 2. Sulfonamide antibiotic – sulfamethoxazole
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It is important to note that sulfone-containing products are
non-antibiotic sulfonamides and therefore also lack the N1
heterocyclic ring. Recent investigations into the COX-2
inhibitor, celecoxib, which also lacks the aromatic amine
and N1-substituent, did not show any cross-reaction in
patients with a sulfonamide antibiotic allergy.11,12 Another
example of a sulfone-containing agent is the newer COX-2
inhibitor, etoricoxib (Figure 4),13,14 which is a sulfone and
also lacks the aromatic amine and N1-substituent.

It seems most authors agree that non-antibiotics are less
likely to cause severe reactions, and that the chemical dif-
ferences between sulfa-antibiotics and non-antibiotics make
true cross-reactivity extremely unlikely. An extensive liter-
ature survey found only one case report of anaphylaxis
caused by furosemide;15 the authors were not able to prove
that the allergen was in fact conclusively chemically related
to the sulfa moiety. 

Perhaps the most reassuring evidence comes from
Strom et al,1 who elegantly turned the United Kingdom
General Practice Research Database into a retrospective
cohort study (level II evidence) to show that giving
sulfa non-antibiotics to patients with a history of sulfa
(antibiotic) allergy carries little risk of cross-reactivity.
The authors reviewed the data of 969 patients who had
had allergic reactions to sulfonamide antibiotics and of
19 257 patients who had not. All these patients subse-
quently received sulfonamide non-antibiotics. For this
study, ‘allergy’ was defined very broadly and included
development of eczema and various unspecified
adverse effects within a full month of receiving the
medication in question, making under-reporting bias
unlikely. Although Strom and colleagues found that
patients allergic to sulfonamide antibiotics were more
likely than non-allergic patients to react to sulfonamide
non-antibiotics (9.9% vs 1.1%), they also found that the
rate of reaction was even greater among patients aller-
gic to penicillin who received sulfonamide non-antibi-
otics (14.2%). Penicillins do not have a sulfonamide
moiety, so the researchers argued that any sulfonamide
cross-reactivity appears predominantly related to a
greater predisposition to allergic reactions in general
among patients allergic to sulfonamide antibiotics,
rather than to a specific sulfa hypersensitivity.

After a thorough critique of the literature by Johnson
et al,16 it appears that the dogma of sulfonylarylamine
cross-reactivity with non-sulfonylarylamines is not sup-
ported by the data. While many of the case reports on
the surface support the concept of cross-reactivity, on
closer examination the level of evidence in many of the
cases does not conclusively support either a connection
or an association between the observed cause and
effect.

Figure 3. Sulfone chemical compound

Figure 4. Etoricoxib and celecoxib
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Conclusion
The stereospecificity of sulfone and non-antibiotic sul-
fonamide drugs implies that cross-reactivity with sulfon-
amide antibiotics is highly unlikely; this assertion is sup-
ported by recent literature. Thus, one is able to conclude
that it is highly unlikely that COX-2 inhibitors, e.g. etori-
coxib and celecoxib, which do not contain a sulfonamide
moiety, will show any cross-reactivity in patients with
true sensitivity to sulfonamide antibiotics.

The content of this article is the sole work of the author.
No benefits of any form have been received from a com-
mercial party relating directly or indirectly to the subject
of this article.

Note from the Editor-in-Chief:
A world-renowned authority in this field prefers to avoid
prescribing the remedies referred to for patients who have
suffered anaphylaxis or shown acute skin reactions to any
of the remedies, irrespective of whether it is a sulfon-
amide or a sulfone.
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The South African Orthopaedics Journal (SAOJ) has been accepted by the Academy of Science of South Africa as a
publication on their online facility, the Scientific Electronic Library Online (SciELO). This open access facility is linked

to Google and is an enormous step forward for our Journal.

SciELO has requested that all authors of articles include five key words at the beginning of each article in order to make it
easier to conduct a search when published online. We will be implementing this from the next issue onwards and ask all authors
to kindly comply with this request.

Prof RP Gräbe
Editor-in-Chief
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