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Patients with a history of �1 
or more medication aller-

gies are common in the surgi-
cal population. In one study, 
29.1% of patients attending a 
pre-admission surgical clinic 
reported having at least one 
drug allergy.1 Most of the re-
ported allergies were to anti-
biotics, opioid analgesics, or 
nonsteroidal anti-infl ammatory 
drugs (NSAIDs), drug classes 
frequently prescribed by ortho-
pedists. Noting these reactions 
is important, as is determining 
whether the reported allergy is 
a true allergy or a non-allergic 

adverse drug event. Manage-
ment of a patient with a history 
of hypersensitivity reactions 
can be complex. This article 
reviews allergies and alterna-
tive medication strategies rel-
evant to the drugs commonly 
prescribed by the orthopedic 
practitioner, with a specifi c fo-
cus on cross-reactivity within 
the classes of beta-lactam anti-
biotics, opioids, NSAIDs, and 
local anesthetics. This article 
will also discuss medication 
selection in patients with aller-
gies to sulfonamide antibiotics, 
clindamycin, tramadol, medica-
tions commonly prescribed for 
the treatment of osteoporosis, 
and products containing gluco-
samine and chondroitin.

IMMUNOLOGY OF AN 
ALLERGIC REACTION

A true medication allergy is 
immune-mediated via comple-
ment, sensitized T-lymphocytes 
or a humoral response. The time 

to onset of an allergic reaction is 
variable and dependent on the 
mechanism of immune response 
as well as prior exposure to the 
medication. Table 1 describes 
drug hypersensitivities as clas-
sifi ed by their mechanism, time 
of onset, and clinical signs and 
symptoms.2 Additionally, medi-
cation allergies are specifi c to 
characteristics of the chemical 
structure. These processes can 
be contrasted with non-aller-
gic drug intolerances, such as 
Red-Man Syndrome with van-
comycin and pruritus caused by 
codeine, both of which are due 
to histamine release from mast 
cells. With vancomycin, the re-
action is related to the infusion 
rate.3 Other reactions, such as 
heparin-induced thrombocy-
topenia, may have an immune 
component, yet are not refl ec-
tive of a hypersensitivity and 
therefore are not classifi ed as an 
allergy.4

ANTIMICROBIALS
Antibiotics are frequently 

used by orthopedists for sur-
gical prophylaxis, empiric 
therapy, and treatment of in-

fections. Patients common-
ly report allergies to these 
agents, thus it is important 
to distinguish between true 
medication allergies and those 
that are adverse drug events.1 
An additional consideration 
with antibiotics, specifi cally 
beta-lactam antibiotics, is the 
likelihood of cross-reactivity 
between classes to prevent 
exclusion of useful medica-
tions.

Beta-lactam Antibiotics
Beta-lactams are a com-

monly prescribed group of an-
tibiotics, including penicillins, 
cephalosporins, carbapenems 
and monobactams. Up to 90% 
of reported allergies to penicil-
lins are not true allergies, and 
the patient may receive a peni-
cillin safely.5 A true beta-lac-
tam allergy typically consists 
of a skin rash, urticaria, or ede-
ma, with anaphylaxis occurring 
rarely.1 Stevens-Johnson syn-
drome, a diffuse erythematous 
reaction with mucous mem-
brane involvement and skin 
sloughing, also can occur with 
beta-lactams.2,6

Drug allergies are specifi c to characteristics of the 
medication’s chemical structure.
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Cross-sensitivities between 
the beta-lactams are variable. 
Patients with a history of a life-
threatening allergy to any of the 
beta-lactams should not be giv-
en a penicillin, cephalosporin or 
carbapenem. Skin testing may 
be performed in patients report-
ing allergies to penicillins, espe-
cially if their desired treatment 
includes a beta-lactam antibiot-
ic.7 If the patient has a negative 
skin test, other beta-lactam an-
tibiotics may be considered for 
administration; a negative skin 
test does not necessarily rule out 
cross-sensitivity to these agents. 
In patients who report less severe 
reactions, more options exist. 
Cross-sensitivity occurs more 
frequently between penicillins 
and fi rst-generation cephalo-
sporins than between penicillins 
and second- or third-generation 
cephalosporins. In many cases, 
a newer cephalosporin will be 
tolerated in a patient with a his-
tory of an allergy to a penicillin 
or a fi rst-generation cephalospo-
rin.6,8 Likewise, a patient aller-
gic to a fi rst-generation cepha-
losporin is more likely to have 

cross-sensitivity to a penicillin 
than a patient allergic to a newer 
cephalosporin.6

Carbapenems should be 
avoided in patients with a peni-
cillin allergy, as imipenem has 
been found to have up to 50% 
cross-reactivity with penicillin 
allergies.7 While meropenem 
has no reports of cross-reactiv-
ity, it is not recommended for 
use in patients with a severe 
penicillin allergy. The cross-
reactivity of carbapenems with 
cephalosporin allergies is un-
known, but speculated to be 
low (due to most cephalospo-
rin allergies being related to 
side chains not present in the 
chemical structure of carbapen-
ems). The monobactam aztreo-
nam is generally safe for use 
in patients with a beta-lactam 
allergy, with the exception of 
ceftazidime (due to structurally 
similar side chains).6

Allergies to Sulfonamide 
Antibiotics

Another frequently reported 
allergy is to sulfonamide antibi-
otics. A true allergic reaction to 

a sulfonamide is characterized 
by fever, maculopapular rash, 
and organ toxicity (eg, hepatitis) 
developing after 1 to 2 weeks 
of treatment.3 Stevens-Johnson 
syndrome also may occur. This 
class is frequently implicated 
in allergic reactions, especially 
among older patients. In most 
instances, use of a different class 
of antibiotics is appropriate, as 
there are no reports of cross-
reactivity. Patients with an al-
lergy to a sulfonamide antibiotic 
should use caution when taking 
other medications with a sulfa 
moiety (eg, furosemide or cele-
coxib). This may not preclude 
their use as not all sulfa drugs 
have the structural characteris-
tics of the sulfonamides that are 
implicated in allergic reactions. 
Patients should be advised of 
possible risks, and appropriately 
monitored when initiating thera-
py with another sulfa drug.

Allergies to Clindamycin and 
its Cross-reactivity

Clindamycin is frequently 
used for surgical prophylaxis, 
especially in patients with al-

lergies to other classes of an-
tibiotics. True clindamycin 
allergies typically manifest as 
a rash (frequently reported as 
being erythematous, pruritic 
or maculopapular), exanthema 
or skin exfoliation occurring 
during the fi rst 1 to 2 weeks of 
treatment.9 Anaphylactic reac-
tions to clindamycin are rare.10 
Clindamycin, a derivative of lin-
comycin, has no reports of cross-
reactivity with other antibiotic 
classes, including the macrolide 
antibiotics. Alternative therapy 
should consist of another agent 
and be tailored to infection-spe-
cifi c characteristics.

HYPERSENSITIVITY 
REACTIONS TO ANALGESICS 
AND LOCAL ANESTHETICS

Post-surgical and chronic 
pain are issues frequently ad-
dressed by orthopedic prac-
titioners. Medication therapy 
for pain frequently consists of 
opioids, tramadol, or NSAIDs, 
while local anesthetics are 
used for management of pro-
cedure-related pain. As many 
patients report allergies to �1 

Table 1

Gell and Coombs Classifi cation of Drug Hypersensitivity Reactions *

Classifi cation Antibody Timing Clinical Presentation

Type I IgE Minutes to 2 hours; usually occurs after 
  the second exposure to the drug; may be 
  delayed for up to 48 hours postexposure

Anaphylaxis, isolated urticaria, angioedema, bronchospasm, 
  abdominal cramping, respiratory arrest, cardiovascular 
  collapse, arrhythmias

Type II IgG or IgM 7-21 days after initiation of the drug Cytopenias (hemolytic anemia, thrombocytopenia, some 
  neutropenias), vasculities (some)

Type III IgG or IgM 5-21 days after initiation of the drug Serum-sickness like illness, vasculities (some), morbilliform 
  or maculopapular rash, urticaria (late onset), glomerulone-
  phritis, interstitial nephritis, erythema multiforme, Stevens-
  Johnson syndrome

Type IV Sensitized T 
  Lymphocyte

Variable; usually within 24-48 hours 
  post-drug exposure

Contact dermatitis, exanthematous reactions (including 
  maculopapular rash), bullous or pustular eruptions, Stevens-
  Johnson syndrome, toxic epidermal necrolysis, interstitial 
  pneumonitis, granulomatous hepatitis

*Adapted with permission from the American Society of Health-System Pharmacists.2
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of these medications, knowl-
edge of cross-reactivity is an 
integral component of effec-
tive pain management. 

Opioid Hypersensitivity and 
Cross-reactivity

The opioids can be separated 
into natural, semi-synthetic, and 
synthetic classes, or by their 

chemical structure (morphine-
like, meperidine-like, or metha-
done-like).11 Allergies to opioids 
are generally limited to a struc-
tural subclass. Allergic reactions 
due to opioids typically include 
urticaria or other skin rashes, 
and rarely anaphylaxis. Wheals 
or itching at the injection site, 
fl ushing, or hypotension are re-

lated to histamine release and 
are not allergies. A patient with 
a true allergy to an opioid should 
receive a structurally dissimilar 
opioid (Table 2). Patients with 
a true allergy to morphine also 
should avoid codeine, which is 
metabolized to morphine.12

Tramadol is a centrally acting 
analgesic used as an alternative 

to NSAIDs or more potent opi-
oids for the treatment of moder-
ate pain. True tramadol allergies 
are rare (occurring in �0.1% in 
one study),13 and typically in-
volve hives or pruritus, but can 
include anaphylaxis or Stevens-
Johnson syndrome. Tramadol is 
structurally similar to morphine 
and codeine, so cross-reactivity 

Table 2

Medication Selection* Based on Reported Allergy

Allergen Representative Drugs in Class Alternative Medication

Beta-lactam antibiotics

Penicillins (anaphylaxis) Penicillin, amoxicillin, amoxicillin/clavulanic acid, 
  ampicillin, ampicillin/sulbactam, nafcillin, dicloxacil-
  lin, ticarcillin/clavulanate, piperacillin, piperacillin/
  tazobactam

Non beta-lactam, aztreonam

Penicillins (non-anaphylactic) See above Cephalosporin, carbapenem, monobactam, 
  non beta-lactam

Cephalosporins (anaphylaxis) See below Non beta-lactam, aztreonam

1st generation cephalosporins 
  (non-anaphylactic)

Cefazolin, cephalexin, cefadroxil 2nd or 3rd generation cephalosporin, 
  monobactam, non beta-lactam

2nd and 3rd generation cepha-
  losporins (non-anaphylactic)

2nd generation: cefuroxime, cefoxitin, cefprozil, cefaclor; 
  3rd generation: cefpodoxime, cefdinir, ceftibuten, cefi x-
  ime, ceftriaxone, ceftizoxime, cefotaxime, ceftazidime

Penicillin, 1st generation cephalosporin, 
  monobactam, meropenem, non beta-lactam

Monobactams Aztreonam Another beta-lactam (excluding ceftazi-
  dime), non beta-lactam

Carbapenems Imipenem, meropenem, ertapenem 2nd or 3rd generation cephalosporin, 
  monobactam, non beta-lactam

Opioids

Morphine-like Morphine, codeine, hydrocodone, oxycodone, hydro-
  morphone, oxymorphone

Meperidine- or methadone-like opioid

Meperidine-like Meperidine, fentanyl Morphine- or methadone-like opioid

Methadone-like Methadone, propoxyphene Morphine- or meperidine-like opioid

Tramadol Tramadol Meperidine- or methadone-like opioid

NSAIDs

Propionic acids Ibuprofen, fenoprofen, ketoprofen, naproxen APAP, celecoxib, oxicam or acetic acid 
  NSAIDs, tramadol

Acetic acids Diclofenac, etodolac, ketorolac, sulindac, nabumetone APAP, celecoxib, oxicam or propionic acid 
  NSAIDs, tramadol

Oxicams Meloxicam, piroxicam APAP, celecoxib, propionic acid or acetic 
  acid NSAIDs, tramadol

Local Anesthetics

Esters Benzocaine, chloroprocaine, procaine Amide local anesthetic

Amides Bupivacaine, lidocaine, mepivacaine, prilocaine Ester local anesthetic

Abbreviations: APAP=acetaminophen and NSAIDs=nonsteroidal anti-infl ammatory drugs.
*Medications may not be available in both intravenous and oral dosage forms.
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can be expected. The package 
insert cautions against use of 
tramadol in any reported opioid 
allergy.13,14

NSAID Hypersensitivity and 
Cross-reactivity

Nonsteroidal anti-infl am-
matory drugs are used for the 
treatment of pain and in some 
infl ammatory disease states. 
True allergies to NSAIDs are 
characterized by urticaria and 
angioedema; anaphylaxis oc-
curs rarely.15 Nonsteroidal 
anti-infl ammatory drugs can be 
differentiated by their chemi-
cal structures into classes,16 
(Table 2). Acetaminophen, tra-
madol, or a cyclooxygenase 2 
(COX-2) inhibitor are useful 
alternatives in patients with 
a true NSAID allergy.17 If an 
NSAID must be used, consid-
er an agent from another class 
(Table 2).

Many pseudoallergic reac-
tions to NSAIDs exist, such 
as NSAID- or aspirin-induced 
rhinitis, asthma, or skin reac-
tions, that have been described 
in full elsewhere.17,18 Nonste-
roidal anti-infl ammatory drugs 
should be avoided in patients 
reporting any of the following 
conditions caused or worsened 
by NSAIDs or aspirin: bron-
choconstriction, asthma, nasal 
polyps, or acute worsening 
of chronic urticaria. If any of 
these events occur in a patient 
given NSAIDs, the patient 
should be evaluated by a phy-
sician experienced with these 
reactions. Acetaminophen at 
low to medium doses gener-
ally is safe in these patients; 
however, some cross-sensitiv-
ity has been reported when us-
ing COX-2 inhibitors.17

Local Anesthetic 
Hypersensitivity and Cross-
reactivity

True allergies to local an-
esthetics are rare (�1% of re-
ported reactions), and can be 
immediate or delayed.19 The 
immediate reactions generally 
involve17 local or systemic 
urticaria with anaphylactic 
symptoms, while the delayed 
reactions typically present 
as contact dermatitis. Local 
anesthetics are classifi ed as 
esters or amides based on the 
linking bond of their chemical 
structure. True allergies oc-
cur more frequently with the 
esters, which are metabolized 
to para-aminobenzoic acid 
(PABA). Patients reporting an 
allergy to an ester anesthetic 
should be given an amide an-
esthetic, and patients reporting 
an allergy to an amide should 
be given an ester, as these 
classes do not typically cross-
react (Table 2). However, it 
is important to consider that 
the preservatives in many lo-
cal anesthetics are structurally 
similar to PABA, and could 
elicit an allergic reaction in 
a sensitive patient even when 
using an amide.

HYPERSENSITIVITY 
REACTIONS TO 
OSTEOPOROSIS MEDICATIONS

Multiple products with dif-
ferent mechanisms of action 
are available for the treatment 
of osteoporosis, including cal-
citonin, bisphosphonates, ral-
oxifene, and teriparatide. As 
a general rule, if a patient re-
ports an allergy to one of these 
medications it is advisable to 
use a medication from another 
class. 

Calcitonin Hypersensitivity
Calcitonin is available in 

intramuscular and intranasal 
dosage forms. Injection site 
reactions with the intramuscu-
lar product and nasal irritation 
with the intranasal product are 
not immunologic in nature. Yet, 
there have been reports of hy-
persensitivity reactions, consist-
ing of urticaria and anaphylaxis, 
with the intramuscular formu-
lation.20 Although case reports 
exist of patients previously able 
to tolerate the intranasal product 
who later developed hypersensi-
tivity reactions to the intramus-
cular product, using intranasal 
calcitonin in a patient with a 
history of hypersensitivity to the 
intramuscular dosage form is not 
recommended.21,22 In patients 
with a true calcitonin allergy, a 
medication from another class 
would be suggested.

Bisphosphonate 
Hypersensitivity

A number of bisphospho-
nate products currently are 
available, including alendro-
nate, ibandronate and risedro-
nate. The literature contains 
case reports of an allergic rash 
occurring with bisphospho-
nates, primarily alendronate.23 
Currently, no information ex-
ists regarding cross-reactivity 
with other bisphosphonates, 
but treatment with a structur-
ally dissimilar medication is 
recommended.24

Raloxifene Hypersensitivity
Raloxifene is a selective es-

trogen receptor modulator used 
in the treatment of osteoporosis 
in postmenopausal women.24 
Hypersensitivity reactions to 
raloxifene have not yet been 

characterized in the literature. 
A medication from a different 
class should be used in patients 
reporting a raloxifene allergy.

Teriparatide Hypersensitivity
Teriparatide (recombinant 

human parathyroid hormone) 
is administered subcutaneously 
daily to stimulate new bone 
formation. Due to the agent’s 
unique mechanism of action and 
the risk of developing osteosar-
coma, the US Food and Drug 
Administration recommends a 
maximum duration of use of 2 
years, and only in patients for 
whom the benefi ts outweigh the 
potential risks of treatment.25 
Hypersensitivity reactions to 
teriparatide have not yet been 
characterized in the literature. 
In patients reporting an allergy, 
a medication from a different 
class should be used.

GLUCOSAMINE 
AND CHONDROITIN 
HYPERSENSITIVITY 
CONCERNS

Products containing glu-
cosamine and chondroitin are 
used by many patients in the 
treatment of osteoarthritis. 
One concern when initiating 
a patient on these products 
is that glucosamine usually 
is obtained from the shells 
of shrimp or other crustacea. 
Crustacean (shellfi sh) aller-
gies are reported in up to 2% 
of the population in the United 
States.26 Glucosamine prod-
uct labeling contains warn-
ings against use in patients 
with crustacean allergies, 
due to potential contamina-
tion with crustacean allergens 
during the extraction process. 
Some studies have shown no 



924 ORTHOPEDICS | www.ORTHOSuperSite.com

■ pharmacology update

cross-sensitivity in shrimp-al-
lergic patients, but this can-
not be extrapolated due to a 
lack of standardization in the 
extraction process or between 
glucosamine products. Pa-
tients with a shellfi sh allergy 
who wish to use glucosamine 
products should confi rm that 
the product manufacturer ob-
tains glucosamine via a corn 
fermentation process, and not 
from shellfi sh.

MEDICAL MANAGEMENT 
OF HYPERSENSITIVITY 
REACTIONS

The medication implicated 
in an acute hypersensitivity 
reaction should always be dis-
continued. Treatment is based 
on severity, and may include 
antihistamines, corticoste-
roids, histamine (H2) receptor 
antagonists (eg, ranitidine), 
and epinephrine.27 However, 
premedication with antihista-
mines or corticosteroids is not 
effective in preventing severe 
hypersensitivity reactions in 
patients with true allergies. 
The causative medication, as 
well as the nature of the aller-
gic reaction, should be docu-
mented in the medical record. 

The patient should be advised 
to inform future prescribers of 
the allergic reaction.

Desensitization procedures 
are an option in patients who 
must receive a medication to 
which they are allergic. These 
procedures involve administer-
ing gradually increasing doses 
of the drug over hours to days 
to allow the patient to tolerate 
the medication. Desensitiza-
tion should be performed in a 
facility where appropriate 
monitoring is possible and by 
a physician experienced with 
these procedures.27 Contrain-
dications to desensitization in-
clude Stevens-Johnson syn-
drome, toxic epidermal 
necrolysis, severe exfoliative 
dermatitis, or allergy-induced 
hepatitis. It is important to re-
call that desensitization does 
not create long-term tolerance 
to the medication.3  
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THE BOTTOM LINE
● Many patients report medication allergies. It is important to 

discern whether these are true allergies or simply an intoler-
ance.

● In patients in which a true allergy exists, knowledge and 
selection of alternative therapies is crucial.

● Alternative therapy should consist of medications that are 
structurally different than the medication to which the pa-
tient is allergic.

● Documentation of allergic reactions, as well as medications 
to which the patient is not allergic, is important.
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