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Background: Data on the incidence of serious allergic reactions to fluoroquino-Abstract
lone antibacterials are mainly derived from spontaneous reports that cannot be
used to accurately estimate incidence.
Methods: This study estimated the drug-specific incidence of serious allergic
reactions after fluoroquinolone, cephalosporin and phenoxymethylpenicillin
potassium exposure, using claims for healthcare services with confirmation
through medical record abstraction within a large health insurer database. Cohorts
exposed to each antibacterial of interest (moxifloxacin, levofloxacin, ciprofloxa-
cin, gatifloxacin, cephalosporins and penicillin) were identified, and followed for
14 days for anaphylaxis (9th revision of the International Classification of
Diseases [ICD-9] code 995.0), other allergic drug reactions (ICD-9 995.2, 995.3)
or cardiopulmonary resuscitation.
Results: The incidence per 10 000 first dispensings of any allergic diagnosis
made in the hospital or emergency department was similar for moxifloxacin (4.3;
95% CI 3.5, 5.3), penicillin (4.7; 95% CI 3.8, 5.7) and ciprofloxacin (5.4; 95% CI
4.4, 6.5). The incidence for moxifloxacin was lower than that for levofloxacin
(8.7; 95% CI 7.4, 10.0), gatifloxacin (6.7; 95% CI 5.6, 7.9) and the cephalosporins
(7.5; 95% CI 6.3, 8.8). The incidence of anaphylaxis/anaphylactoid reactions after
first dispensings was similar for the fluoroquinolones: 0.1 (95% CI 0.0, 0.3) for
ciprofloxacin, 0.3 (95% CI 0.1, 0.5) for moxifloxacin, 0.3 (95% CI 0.1, 0.6) for
gatifloxacin and 0.5 (95% CI 0.3, 0.9) for levofloxacin; and comparable with that
of the cephalosporins (0.2; 95% CI 0.0, 0.4) and penicillin (0.1; 95% CI 0.0, 0.3).
Conclusions: Anaphylactic reactions were rare and their incidence did not differ
substantially among the drug groups studied. By determining the occurrence of
reactions following defined exposures, these results provide a context for the
interpretation of spontaneous reports of allergic reactions.
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Background Food, drugs and insect venom are the most common
causes of anaphylactic reactions. Published informa-
tion on the occurrence of serious allergic reactions

Fluoroquinolones are broad-spectrum antibac-
to fluoroquinolones is limited and based on spontan-terials, used primarily for the treatment of respira-
eous reports with anaphylactic reactions to fluoro-tory tract infections, sexually transmitted diseases,
quinolones estimated at 0.5–1.2 cases per 100 000skin and soft-tissue infections and urinary tract in-
patients.[11] A literature review noted that anaphy-fections.[1] As a class, fluoroquinolones are general-
lactic reactions occurring within 1 hour from quino-ly considered safe and effective, with the most com-
lone ingestion have been reported in 167 individu-mon adverse events being mild and self-limiting,
als, with 39 cases of anaphylactic shock.[3] Estimat-such as gastrointestinal effects, skin rashes, dizzi-
ing incidence based on spontaneous reporting isness and headache.[1,2] However, serious adverse
problematic because under-reporting of cases iseffects have been reported in the postmarketing
likely, and the size of the exposed population fromphase, such as cardiac arrhythmia, hepatic toxicity,
which the cases arose is difficult to determine. Spon-haemolytic uraemic syndrome, tendon disorders and

anaphylaxis, which in some instances have resulted taneous reports of anaphylactoid and anaphylactic
in labelling changes, restriction of use and removal reactions after the use of fluoroquinolones are docu-
of several products from the market.[2] mented with some suggestion that they are more

common with moxifloxacin.[8,12,13] Based on spon-Reports of anaphylactoid and anaphylactic reac-
taneous adverse event reporting to the US FDA, thetions to fluoroquinolones are rare, and have mainly

occurred in the postmarketing rather than in clinical incidence of anaphylactoid reactions in the US after
trial or premarketing experience.[3] Both anaphylac- ciprofloxacin exposure has been estimated at 1.2 per
tic and anaphylactoid reactions lead to the activation 100 000 prescriptions.[14] Allergic cross-reactivity
of mast cells and the release of mediators including may exist between older and newer quinolones be-
histamine. Anaphylaxis is mediated by IgE and is an cause of their similar chemical structure, and it is
acute, life-threatening, systemic reaction occurring recommended to avoid treatment with another fluor-
after exposure to a sensitising antigen in a previous- oquinolone when a severe hypersensitivity reaction
ly sensitised individual.[4-6] Symptoms usually occur has occurred with one.[7,14,15] There are reports of
within seconds to minutes after exposure, and the anaphylactoid reactions to certain fluoroquinolones
usual clinical presentation is respiratory distress and without the presence of drug-specific IgE or evi-
vascular collapse.[5,6] Treatment is typically with dence of cross-reactivity to other quinolones.[7,8,15]

adrenaline (epinephrine) injection or intravenous in- One published case report describes an anaphylac-
fusion, and cardiovascular and respiratory support toid reaction following the use of levofloxacin,[7]

with resuscitation if cardiac arrest occurs.[5] Ana-
and one following moxifloxacin exposure.[15] Other

phylactoid reactions are clinically similar to anaphy-
fluoroquinolones for which anaphylactoid reactions

lactic reactions, but may occur after first exposure to
have been documented are nalidixic acid, pipemidic

a drug and are not mediated by IgE.[4,7,8] The two
acid, pefloxacin, ofloxacin and norfloxacin.[8]

terms are often used interchangeably, and the diag-
To provide a context for postmarketing reports ofnosis code of 995.0 under the 9th revision of the

International Classification of Diseases (ICD-9) fluoroquinolone-induced anaphylactic reactions, we
does not distinguish between anaphylactic and ana- conducted a systematic study of the incidence of
phylactoid reactions. serious allergic reactions, including anaphylaxis/

anaphylactoid reactions, in a population defined byThe epidemiology of anaphylaxis is not well
antibacterial dispensings within a specified timedescribed, and estimates of incidence vary due to
range to derive cases from a known underlyingdifferences in populations studied, differences in

case definitions and possible under-reporting.[6,9,10] population of exposed patients.
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Methods pensings for each patient within the study
timeframe.

An index date was identified for each member inThis was a cohort study of antibacterial users
each of the drug groups that represented each dis-conducted in a large US health insurance claims
pensing of a study drug throughout the studydatabase, the Ingenix Research Data Mart. During
timeframe. The baseline period was the 183 daysthe study timeframe (1 July 2000–30 June 2004),
before the index date; for persons with multiplethis research database included complete health ser-
index dates, baseline characteristics were deter-vices utilisation information (claims for all outpa-
mined in the 183 days before each dispensing. Agetient pharmacy dispensations, inpatient and outpa-
group, sex, geographical region and medical condi-tient services, and procedures, including the asso-
tions that might be indications for the study antibac-ciated diagnoses and costs) for approximately 10
terials, identified by ICD-9 codes associated withmillion patients. Geographical representation of the
outpatient or inpatient physician services, were de-insured population in the research database is con-
termined from enrolment and claims for services.centrated in the Midwest and Southeast, and mem-

bers have a similar age distribution as the US popu- We followed each person for 14 days after each
lation for all age categories through 64 years. study drug dispensing and counted the first emer-

gency department (ED) or hospitalisation (inpatient)This study followed Health Insurance Portability
visit during this time. A serious allergic reaction wasand Accountability Act guidelines for the protection
defined as the presence of at least one claim forof patient confidentiality. Since this study used pro-
services occurring during one of these inpatient ortected health information to link insurance claims to
ED visits bearing ICD-9 diagnosis codes of 995.0patient medical records, we operated with the over-
(anaphylactic shock), 995.2 (unspecified adverse ef-sight of an Institutional Review Board (IRB) who
fect of drug), 995.3 (allergy, unspecified), a currentapproved our protocol and privacy practices, and we
procedural terminology (CPT) code of 92950 forobtained a waiver of authorisation from a Privacy
cardiopulmonary resuscitation or a healthcare com-Board to allow the use of protected health informa-
mon procedure coding system (HCPCS) code fortion without obtaining patient authorisation. The
adrenaline injection (J7640). We defined four sepa-health information of study subjects was used for
rate categories of serious allergic reactions: anaphy-this study in accordance with the approved study
lactic (ICD-9 95.0; note that the ICD-9 code doesprotocol and privacy practices.
not distinguish between anaphylactic or anaphylac-The study population comprised patients receiv-
toid reactions), resuscitation (CPT 92950 or HCPCSing at least one dispensing of moxifloxacin, cipro-
J7640), drug allergy (ICD-9 995.2) and allergyfloxacin, levofloxacin, gatifloxacin, phe-
(ICD-9 995.3). If more than one event occurrednoxymethylpenicillin potassium or a combined
during the visit, only one was counted based ongroup of first-, second- and third-generation cepha-
severity in the order listed above. We also included alosporins. Patients who were dispensed more than
grouped category of any allergic event that con-one study drug were placed into each relevant drug
tained all four types of events. Events were ascer-group and thus could appear in more than one treat-
tained after the first eligible dispensing of each drugment group. We determined the number of unique
and after all dispensings, and results presented sepa-individuals with a first dispensing of moxifloxacin,
rately.and selected a random sample of individuals in each

of the other five drug groups approximately equal in For each of the 84 possible cases (from 77 pa-
size to the moxifloxacin group. We formed two sets tients), we sought medical records for confirmation
of study drug groups for separate analyses, one of anaphylaxis. We used an abstraction form to
limited to first dispensings of the antibacterial with- record information in a standardised format from the
in the study timeframe and one including all dis- medical record that might verify the occurrence of

© 2007 Adis Data Information BV. All rights reserved. Drug Safety 2007; 30 (8)
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an anaphylactoid or anaphylactic reaction. All com- than 2% of patients in each drug group had claims
pleted abstraction forms and supporting documenta- for any of the serious allergic reactions that repre-
tion were reviewed by a clinician (ED physician) for sented study outcome events in the baseline period.
determination of case status, date of onset and any Table II displays the incidence per 10 000 dis-
exposure noted as presumed to precipitate the event. pensings of each type of outcome event by study
The clinical reviewer classified possible cases as drug group following first or all dispensings. The
definite anaphylaxis or not based on available docu-

incidence of anaphylaxis following first eligible dis-
mentation and not blinded to suspected drug expo-

pensings was low for all antibacterial groups, and
sures.

varied from a high in the levofloxacin group of 0.5
Frequency distributions of dispensings for each

to a low of 0.1 in the ciprofloxacin and penicillin
drug group were stratified by demographic variables

groups. The 95% CI for the incidence estimatesand baseline medical claims. The incidence of seri-
overlapped for all drug groups, but the point esti-ous allergic outcomes according to each drug group
mate of levofloxacin was higher than the upper limitand by first eligible and all dispensings were calcu-
of the 95% CI for ciprofloxacin, cephalosporin andlated as the number of events divided by the total
penicillin. The incidence of anaphylaxis after firstnumber of dispensings and expressed per 10 000
eligible dispensings was similar for the moxiflox-dispensings with 95% CI.[16]

acin (0.3; 95% CI 0.1, 0.5), cephalosporin (0.2; 95%
CI 0.1, 0.4) and gatifloxacin (0.3; 95% CI 0.1, 0.6)Results
groups (table II). The incidence of cardiopulmonary

A total of 201 198 initiators of moxifloxacin resuscitation after first eligible dispensings was
were identified along with 197 659 levofloxacin ini- highest for levofloxacin (0.6; 95% CI 0.3, 0.10) and
tiators, 188 868 gatifloxacin initiators, 197 952 lowest for moxifloxacin (0.1; 95% CI 0.0, 0.2), and
ciprofloxacin initiators, 193 939 cephalosporin initi- the 95% CI for these two groups did not overlap.
ators and 199 862 penicillin initiators. The moxi- The incidence of resuscitation after all dispensings
floxacin initiators averaged 1.3 dispensings each, was lowest for the penicillin group. A separate ana-
whereas levofloxacin initiators averaged 1.5 each, lysis of study outcomes standardised by a baseline
gatifloxacin initiators 1.3, ciprofloxacin initiators diagnosis of asthma or a baseline diagnosis of a
1.4, cephalosporin initiators 1.5 and penicillin initia- study outcome did not differ materially from these
tors 1.3. Most patients in each drug group had only a results (data not shown).
single dispensing of that drug (83% moxifloxacin,

The incidence of ‘adverse effect of drug’ (ICD-973% levofloxacin, 82% gatifloxacin, 77% ciproflox-
995.2) reactions following first eligible dispensingsacin, 69% cephalosporin and 82% penicillin).
was higher for levofloxacin (4.2; 95% CI 3.4, 5.2)Baseline characteristics before all eligible dis-
than for moxifloxacin (2.0; 95% CI 1.5, 2.7), cipro-pensings of the study drugs are shown in table I. The
floxacin (2.5; 95% CI 1.9,3.2), cephalosporin (2.4;age distribution for cephalosporin and penicillin
95% CI 1.8, 3.2) or penicillin (2.1; 95% CI 1.5, 2.8)users was somewhat younger than that of fluoro-
[table II]. Unspecified allergic reactions after firstquinolone users, and the proportion of females to
and all dispensings were highest for themales was higher for fluoroquinolone than for
cephalosporin and lowest for the moxifloxacincephalosporin or penicillin users. In general, claims
group. The incidence of any allergic reaction (allfor upper respiratory tract infections were more like-
events combined) after first eligible dispensings wasly to precede the dispensing of a cephalosporin than
lowest for moxifloxacin, which was comparable toa fluoroquinolone. Claims for lower respiratory tract
the penicillin group. After all dispensings, the inci-infections were more likely to take place prior to a
dence of any reaction for the penicillin group wasdispensing of levofloxacin and gatifloxacin than
slightly lower than that for the moxifloxacin group.before a dispensing of the other study drugs. Less

© 2007 Adis Data Information BV. All rights reserved. Drug Safety 2007; 30 (8)
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Table II. Incidence of emergency department visit or hospitalisation with claims for a serious allergic reaction after first and all dispensings

Drug group and outcome First dispensings All dispensings

event dispensings events incidence dispensings events incidence
(n) (n) (95% CI)a (n) (n) (95% CI)a

Moxifloxacin

Anaphylaxis 201 198 5 0.3 (0.1, 0.5) 252 579 8 0.3 (0.2, 0.6)

Resuscitation 201 198 1 0.1 (0.0, 0.2) 252 579 4 0.2 (0.1, 0.4)

Adverse effect of drug 201 198 41 2.0 (1.5, 2.7) 252 579 55 2.2 (1.7, 2.8)

Allergy 201 198 40 2.0 (1.4, 2.7) 252 579 54 2.1 (1.6, 2.8)

Any allergic reactionb 201 198 87 4.3 (3.5, 5.3) 252 579 121 4.8 (4.0, 5.7)

Levofloxacin

Anaphylaxis 197 659 10 0.5 (0.3, 0.9) 290 365 10 0.3 (0.2, 0.6)

Resuscitation 197 659 12 0.6 (0.3, 1.0) 290 365 20 0.7 (0.4, 1.0)

Adverse effect of drug 197 659 83 4.2 (3.4, 5.2) 290 365 102 3.5 (2.9, 4.3)

Allergy 197 659 66 3.3 (2.6, 4.2) 290 365 84 2.9 (2.3, 3.6)

Any allergic reactionb 197 659 171 8.7 (7.4, 10.0) 290 365 216 7.4 (6.5, 8.5)

Gatifloxacin

Anaphylaxis 188 868 5 0.3 (0.1, 0.6) 238 526 5 0.2 (0.1, 0.5)

Resuscitation 188 868 6 0.3 (0.1, 0.7) 238 526 8 0.3 (0.2, 0.6)

Adverse effect of drug 188 868 55 2.9 (2.2, 3.8) 238 526 66 2.8 (2.2, 3.5)

Allergy 188 868 60 3.2 (2.5, 4.1) 238 526 86 3.6 (2.9, 4.4)

Any allergic reactionb 188 868 126 6.7 (5.6, 7.9) 238 526 165 6.9 (5.9, 8.0)

Ciprofloxacin

Anaphylaxis 197 952 2 0.1 (0.0, 0.3) 272 256 3 0.1 (0.0, 0.3)

Resuscitation 197 952 3 0.2 (0.0, 0.4) 272 256 7 0.3 (0.1, 0.5)

Adverse effect of drug 197 952 49 2.5 (1.9, 3.2) 272 256 71 2.6 (2.1, 3.3)

Allergy 197 952 52 2.6 (2.0, 3.4) 272 256 72 2.6 (2.1, 3.3)

Any allergic reactionb 197 952 106 5.4 (4.4, 6.5) 272 256 153 5.6 (4.8, 6.6)

Cephalosporins

Anaphylaxis 193 939 3 0.2 (0.0, 0.4) 295 548 6 0.2 (0.1, 0.4)

Resuscitation 193 939 6 0.3 (0.1, 0.6) 295 548 8 0.3 (0.1, 0.5)

Adverse effect of drug 193 939 47 2.4 (1.8, 3.2) 295 548 67 2.3 (1.8, 2.9)

Allergy 193 939 89 4.6 (3.7, 5.6) 295 548 129 4.4 (3.7, 5.2)

Any allergic reactionb 193 939 145 7.5 (6.3, 8.8) 295 548 210 7.1 (6.2, 8.1)

Penicillin

Anaphylaxis 199 862 2 0.1 (0.0, 0.3) 250 598 2 0.1 (0.0, 0.3)

Resuscitation 199 862 3 0.2 (0.0, 0.4) 250 598 3 0.1 (0.0, 0.3)

Adverse effect of drug 199 862 41 2.1 (1.5, 2.8) 250 598 53 2.1 (1.6, 2.7)

Allergy 199 862 47 2.4 (1.8, 3.1) 250 598 56 2.2 (1.7, 2.9)

Any allergic reactionb 199 862 93 4.7 (3.8, 5.7) 250 598 114 4.6 (3.8, 5.4)

a Incidence (number of events/number of dispensings) per 10 000 dispensings.

b Anaphylaxis + resuscitation + adverse effect of drug + allergy, unspecified.

We obtained medical records for 64 of 77 confirmed by clinical review to have anaphylaxis.
(83.1%) patients for whom we sought them, and The incidence of confirmed anaphylaxis was lower
confirmed anaphylaxis in 1 of 35 (2.9%) patients on than the claims-based incidence, and cases where
the basis of a claim for resuscitation, while 16 of 28 anaphylaxis was attributed to the claims-based ex-
(57.1%) patients with a code for anaphylaxis were posure was only a fraction of the total (table III). The
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incidence of confirmed anaphylaxis is quite similar monary resuscitation, adverse effect of drug and
when broken down according to occurrence follow- unspecified allergy, was low and varied somewhat
ing all dispensings, first dispensings or repeat dis- by drug, with the lowest (about 4 cases per 10 000
pensings: a pattern that does not suggest sensitisa- dispensings) found after first eligible dispensings of
tion from prior exposure (table IV). moxifloxacin and all dispensings of penicillin. The

incidence of anaphylaxis was lowest for ciprofloxa-
cin and penicillin users (1 per 100 000 first eligibleDiscussion
dispensings). This incidence is similar to the only
currently published estimate of anaphylaxis inThis study provides population-based estimates
ciprofloxacin users of 1.2 per 100 000 prescriptionsof the incidence of serious allergic reactions after
in the US.[14]exposure to four fluoroquinolones, cephalosporins

and phenoxymethylpenicillin potassium in a man- The incidence of anaphylactic reactions after
aged care setting. These reflect the incidence of penicillin exposure has been reported at one to five
allergic reactions occurring in an ED or inpatient per 10 000 patient treatments,[6] about 10-fold
setting within 2 weeks after outpatient dispensing of higher than that found in the current study. How-
the drugs. Estimates were provided both for expo- ever, when we include all serious allergic reactions
sure after first eligible dispensings only and after all to penicillin, the incidence was 4.6 per 10 000 dis-
dispensings (more than one per person) within the pensings. There are several possible explanations
study time period. The incidence of any serious for the relatively low incidence of penicillin anaphy-
allergic reaction, including anaphylaxis, cardiopul- laxis found. First, most prior estimates were based

Table III.  Incidence of claim-identified and chart-verified cases of anaphylaxis occurring in the 14 days after all dispensingsa

Drug group and verification Dispensings (n) Events (n) Incidence (95% CI)b

Moxifloxacin

Claims-defined 252 579 8 0.3 (0.2, 0.6)

Chart-verified 252 579 4 0.2 (0.1, 0.4)

Attributed to moxifloxacinc 252 579 3 0.1 (0.0, 0.3)

Levofloxacin

Claims-defined 290 365 10 0.3 (0.2, 0.6)

Chart-verified 290 365 6 0.2 (0.1, 0.4)

Attributed to levofloxacinc 290 365 4 0.1 (0.0, 0.3)

Gatifloxacin

Claims-defined 238 526 6 0.2 (0.1, 0.5)

Chart-verified 238 526 1 0.0 (0.0, 0.2)

Attributed to gatifloxacinc 238 526 0 0.0 (0.0, 0.1)

Ciprofloxacin

Claims-defined 272 256 3 0.1 (0.0, 0.3)

Chart-verified 272 256 2 0.1 (0.0, 0.2)

Attributed to ciprofloxacinc 272 256 0 0.0 (0.0, 0.1)

Cephalosporins

Claims-defined 295 548 8 0.3 (0.1, 0.5)

Chart-verified 295 548 3 0.1 (0.0, 0.3)

Attributed to cephalosporinc 295 548 2 0.1 (0.0, 0.2)

a Met claims definition for anaphylaxis (ICD-9 code 995.0).

b Incidence (number of events/number of dispensings) per 10 000 dispensings.

c Precipitating exposure documented by health professional in medical record.

ICD-9 = 9th revision of the International Classification of Diseases.
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patients in the US. Unlike estimates based on spon-
taneous reports, the denominator used in this study
accurately reflects the population from which the
cases arose and there is a relatively complete collec-
tion of cases.

Some study limitations should be noted in inter-
preting the results. The definition of serious allergic
reaction is based on diagnoses from billing claims
without medical record confirmation. Thus, diag-
nosis codes appearing on claims before a definitive
diagnosis is established might be captured, resulting
in overestimation of events. The rarity of the events
identified here would indicate that use of a claims
definition did not greatly overestimate the inci-
dence. In addition, events in this study are defined as
the occurrence of claims in a hospital or ED setting
in the 14 days after a study drug dispensing, and we
could not definitively attribute the event to an expo-
sure to one of the study drugs. Other possible causes,
such as foods, insect venom, other drugs adminis-
tered in the same timeframe or other allergens, can-
not be ruled out. Serious events resulting in death
outside of the hospital that did not generate billing

Table IV. Comparison of incidence of chart-verified anaphylactic
events after first, all and repeat dispensings

Drug group and Dispensings Events Incidence
dispensing type (n) (n) (95% CI)a

Moxifloxacin

First 201 196 4 0.2 (0.1, 0.5)

All 252 576 4 0.2 (0.1, 0.4)

Repeat 51 380 0 0.0 (0.0, 0.5)

Levofloxacin

First 197 658 6 0.3 (0.1, 0.6)

All 290 364 6 0.2 (0.1, 0.4)

Repeat 92 706 0 0.0 (0.0, 0.3)

Gatifloxacin

First 188 867 1 0.1 (0.0, 0.3)

All 238 525 1 0.0 (0.0, 0.2)

Repeat 49 658 0 0.0 (0.0, 0.5)

Ciprofloxacin

First 197 952 1 0.1 (0.0, 0.2)

All 272 256 2 0.1 (0.0, 0.2)

Repeat 74 304 1 0.1 (0.0, 0.6)

Cephalosporins

First 193 939 2 0.1 (0.0, 0.3)

All 295 548 2 0.1 (0.0, 0.2)

Repeat 101 609 0 0.0 (0.0, 0.2)

a Incidence (number of events/number of dispensings) per
10 000 dispensings. claims for emergency, medical or hospital services

would not be captured in the database. However, all
on parenteral penicillin and we studied oral penicil- claims for cardiopulmonary resuscitation, fatal or
lin.[17] Secondly, many individuals with known peni- not, that occurred in an ED or inpatient setting in the
cillin allergies would not have been re-exposed 14 days after study drug dispensings were captured.
(even those listed as first exposures in our data may Underestimation of anaphylaxis is possible if a true
have previously taken penicillin without an allergic anaphylactic event were coded as an unspecified
reaction); this would mean that our exposure cohort allergic reaction or adverse drug effect instead of
was preselected to have a lower likelihood of ana- anaphylaxis. In a community ED study in Minneso-
phylaxis. Thirdly, some anaphylactic episodes may ta, of the 17 cases of anaphylaxis identified in a 4-
have been mislabelled as ‘allergic events’. Lastly, month period, 13 were diagnosed as ‘allergic reac-
episodes (fatal and non-fatal) not reaching the hospi- tions’ (ICD-9 code of 995.3).[9] We examined this
tal were not included in our numerator resulting in code as a separate outcome and found, as with the
an underestimate of incidence. anaphylaxis outcome, that the highest incidence

after first eligible dispensings was with levoflox-Several strengths of this study were noteworthy,
acin, with comparable incidences in the other anti-including the large sample size (approximately
bacterial groups. As with all studies using adminis-200 000 first eligible dispensings of each study
trative claims data, exposure is measured by thedrug), the ability to establish temporal sequence of
documentation of a dispensing; information on thedrug dispensing and event onset and the systematic
actual timing and amount of drug used is not avail-way in which events were identified in a defined
able.study population that is representative of insured
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