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Abstract

Purpose—To determine if oral fluoroquinolone exposure is associated with an increased hazard
for having a retinal tear or detachment.

Methods—A retrospective cohort study was performed using individuals who met inclusion
criteria from The Health Improvement Network (THIN) database. Cohorts were created for
individuals who had a prescription written for either an oral fluoroguinolone or an oral B-lactam
antibiotic (comparison group). Subjects were excluded if they had a previous diagnosis of a retinal
tear or detachment (hereafter retinal break, or RB) or a procedure code to treat an RB, were in the
practice for less than 365 days, had a previous prescription for either antibiotic within 365 days of
the index date, or had intraocular surgery or a diagnosis of endophthalmitis within 90 days prior to
the antibiotic prescription. Covariates of interest were age, gender, diabetes and year of index. The
primary outcome measure of interest was the hazard ratio of undergoing a procedure to treat a RB
within 7, 30, 90 or 365 days after exposure to an oral fluoroquinolone prescription versus an oral
f3-lactam prescription.

Results—After exclusions, 6,604,423 prescriptions (290,393 fluoroquinolone; 6,314,030 -
lactam) from 3,413,498 patients (247,073 fluorogquinolone; 3,303,641 p-lactam) and, 2,685 RB
procedures were eligible for analysis (661 retinal tears, 2,024 retinal detachments). For
fluoroquinolones, zero, one, five, and 23 retinal breaks occurred at the 7-, 30-, 90-, and 365-day
time points, respectively. For -lactam prescriptions, 7, 28, 87, 373 retinal breaks occurred at the
7-, 30-, 90-, and 365-day time points, respectively. Due to zero events occurring in the
fluoroquinolone cohort during the 7-day observation period an unadjusted or an adjusted hazard
ratio (and subsequent p-value or confidence intervals) were unable to be calculated. Univariate and
multivariate analysis demonstrated that fluoroquinolones were not significantly associated with
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RB in the 30-, 90- or 365-day observation periods (30-day HR=0.78, p=0.80, 95% CI: 0 .11, 5.71;
90-day HR=1.25, p=0.63, 95% CI: 0.51, 3.08; 365-day HR= 1.35, p=0.16, 95% CI: 0.89 2.06).

Conclusions—Our results do not support an association between oral fluoroguinolone use and

subsequent procedures to treat a retinal break.
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fluoroquinolones; retinal detachment; retinal tear; retinal break; cohort; Cox regression

Introduction

Fluoroquinolones (FQ) are a staple in the armamentarium of antibiotic therapies for
infectious disease and annually one of the most commonly prescribed antibiotics.? While
efficacious and generally well tolerated, they are not without adverse effects. Because of
their widespread use, the discovery of new adverse effects typically is met with great
interest, as was certainly the case when a potentially landmark study done by Etminan and
colleagues found an association between retinal detachments (RD) and fluoroquinolone
use.? Since its publication in mid-2012, two other recent reports have demonstrated
conflicting results with one corroborating the findings of Etminan and another refuting.34
Due to the widespread use of fluoroquinolones and the severity of vision loss possible from
retinal detachments, this issue has been of great concern and interest leading to numerous
editorial comments regarding the implications for patient care.>13 These concerning
findings are particularly important in ophthalmology, where surgical patients—who are
already at higher risk of retinal detachment— are frequently given topical fluoroquinolones
post-operatively as prophylaxis against endophthalmitis due to their excellent ocular
penetration.14

With regards to eye disease, previous case reports have linked fluoroquinolone use with
conditions ranging from corneal perforations to optic nerve disease.15-17 The mechanism by
which oral fluoroguinolone use would increase the risk of retinal detachment is unknown.
Etminan et al. suggest that the known effect of fluoroquinolone on collagen dissolution,
which is the proposed mechanism for increased risk of Achilles tendon rupture, could lead to
early liquefaction of the vitreous gel, premature posterior vitreous detachment and
subsequently increase the rate of RDs.2

Along this proposed pathogenic pathway, a necessary intermediate step preceding the
rhegmatogenous retinal detachment is a retinal tear. When viewed this way, a retinal
detachment is simply a progression of disease that if diagnosed acutely enough, would be
found as a retinal tear. Acute, symptomatic tears are typically treated in the office and,
similar to retinal detachments, have their own unique diagnosis and reparative procedure
codes that are identifiable in medical administrative databases. Our study aims to examine
the relationship between oral fluoroquinolone use and treatments for retinal breaks—defined
as either a retinal tear or detachment—in a population-based medical database from the
United Kingdom (UK).
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This is a retrospective cohort study using The Health Improvement Network (THIN)
database which contains the de-identified electronic medical records of 11.1 million patients
(3.7 million active) which currently collects from 562 general medical practices in the UK,
covering 6.2% of the UK population. All patients who are registered with one of the 562
practices are included within THIN. The earliest THIN data starts in June 1994, and for this
study is inclusive for data through January 2012. The database contains medical diagnoses,
procedures, and laboratory and all outpatient pharmaceutical data. The population within
THIN has been found to have good generalizability to the UK population as a whole with
similar demographics, systemic disease rates and death rates.18 Because general
practitioners (GP) in the UK coordinate their patients’ care, all medical services delivered by
a specialist such as an ophthalmologist generates a notification to the GP specifying the
diagnosis for which the patient was seen and any procedures performed at that visit. The GP
then inputs the data into the patient's electronic medical record utilizing the Vision software
system, which is retrieved by THIN. The National Health Service in the UK also requires
that all outpatient prescriptions be administered by the GP, including those requested by
specialists. This study was approved by the Scientific Review Committee for the THIN
database and was deemed exempt from review by The University of Pennsylvania
Institutional Review Board due to the de-identified nature of the data.

Cohorts for this study were defined by having a prescription written for fluoroquinolones
(FQ) or B-lactam (BL) antibiotics between June 1994 and January 2012. Similar to the
previous study, B-lactam antibiotics were chosen as a comparator group due to their similar
clinical indications for usage, but without concern for the same mechanism of action on
collagen which is suggested to increase the risk of RDs.2 To meet inclusion criteria, patients
had to be registered with their general practitioner for at least 365 continuous days prior to
the index date, which was defined as the date that the prescription of interest was written.
Index dates for prescriptions with a previous prescription of either class of antibiotics within
365 days were excluded from the analysis. Patients were excluded from the cohort if they
had any retinal tear or detachment (RB) diagnosis or procedure code on or before the
prescription date. Also, patients who had both classes of antibiotic prescribed on the same
index date were excluded. Lastly, any prescriptions written within the 90-day period
following an intraocular surgery or a diagnosis of endophthalmitis were excluded because
these conditions are known to increase the risk of retinal detachment. Patients were allowed
to re-enter the cohort or even switch cohorts after 365 days assuming the second episode met
the above eligibility criteria.

Outcomes and Covariates of Interest

Outcome events were defined by having a procedure code for an RB repair entered into the
THIN database during the observation period of interest. RBs that did not have an associated
procedure for a repair were not included in the analysis due to the possibility of an untreated
RB being chronic or treated prior to entry into THIN. Also, a strict definition of codes was
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created to lessen the possibility that a procedure was performed for a RB not associated with
a primary rhegmatogenous mechanism (i.e. exudative or tractional retinal detachments.)
Procedure and diagnosis code lists can be found in the online supplemental Table 1.

In addition to the primary analysis evaluating repair of all retinal breaks in aggregate,
secondary analyses were conducted examining the incidence of procedures for retinal tears
and detachments separately during each of the observation periods, as well as an additional
analysis focusing on a “high-risk” age cohort consisting only of those 50-70 years old. The
high-risk age cohort corresponds to the average age for a posterior vitreous detachment
(PVD) to occur,19:20 which would be a common precursor lesion for retinal breaks and,
therefore, most retinal breaks would expect to be found in this age group in a large cohort.
Patients with codes for a reparative procedure and/or for diagnoses for both a retinal tear and
detachment had the earliest date taken as the censoring date and were considered to only
have a retinal detachment in tabulation of totals and for all secondary analyses. Because the
THIN database is coded by general practitioners and not ophthalmologists, a sensitivity
analysis was performed on those RBs with an associated diagnostic (retinal tear or
detachment) medcode 30 days before or after the procedure code, with the assumption that
any patient with both a procedure code and a known corresponding diagnosis is more likely
to truly have had the procedure performed. Possible covariates of interest that were included
in the study were age, gender, diabetes, and calendar year of index date.

Statistical Analysis

Baseline and demographic characteristics were summarized using descriptive statistics (e.g.
means and ranges for continuous variables such as age; percentages for categorical
variables). Cox proportional hazard models were used to analyze the time to undergo a
procedure to treat a RB in association with oral fluoroquinolone use from the prescription
index date. The censoring date of eligible patients was defined as the earliest date among the
following: occurrence of the event of interest, a code for intraocular surgery (other than for a
RB), a prescription for the alternative class of oral antibiotic written after the index date,
patient transferred out of the general practice (i.e., no longer followed in THIN), 365 days of
follow-up was reached, the latest date THIN collected data from the practice or death of the
patient. If a patient had a corresponding diagnosis code (retinal tear or detachment) within
30 days prior to the procedure, the date of the diagnosis code was used as the censor date
instead of the procedure date. Hazard ratios were estimated for four observation periods:
days 1-7, 1-30, 1-90 and 1-365 after the index date. Since the unit of observation was one
prescription, patients who met entry criteria could be entered into the study more than once.
To account for possible non-independence of multiple observations and also clustering of
observations from one patient, robust variance estimates were used in all Cox Regression
analyses.?! STATA® 12 (College Station, Texas) software was used for all statistical
analysis. Results of the analyses were considered statistically significant for p<0.05 (two-
tailed).
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Included prescriptions were collected from June of 1994 though January of 2012. After
exclusions, 6,604,423 prescriptions (290,393 FQ, 6,314,030 BL) from 3,413,498 patients
(247,073 FQ, 3,303,641 BL) were eligible for analysis (Figure 1). Over 88% of all
fluoroquinolone prescriptions studied were for ciprofloxacin (Table 2). The 290,393
fluoroquinolone prescriptions represent 3,978 to 5,569 person-years of fluoroquinolone use
(depending on whether a 5- or 7-day prescription duration is assumed). The fluoroquinolone
group consisted of fewer females than the p-lactam group (54.0% FQ vs. 55.8% BL,
p<0.0001), and the fluoroquinolone cohort was statistically significantly older than the f3-
lactam cohort (55.1 years FQ vs 40.0 years BL, p<0.0001). There were 2,685 (661 retinal
tears/ 2,024 retinal detachments) retinal breaks between both cohorts that occurred after an
eligible prescription (Table 3). Of these, zero occurred within 7 days of a fluoroquinolone
prescription and seven occurred within 7 days of a -lactam prescription. After 30 days, the
fluoroquinolone cohort had one RB and the p-lactam cohort had 28 RB. At 90 days after
index date, the fluoroquinolone cohort had five RB and the p-lactam cohort had 87 RB. At
365 days from the index date, the fluoroquinolone cohort had 23 RB and the -lactam cohort
had 373 RB (Table 4).

Cox univariate analysis showed that gender was not significantly associated with retinal
breaks during the 7-day (HR=0.32, p=0.17, 95% ClI: 0.06, 1.63), 30-day (HR=0.85, p=0.66,
95% CI: 0 .41, 1.76) or 90-day (HR=0.76, p=0.19, 95% CI: 0 .50, 1.14) observation periods,
but female gender was associated with a protective HR of 0.79 (p=0.02, 95%Cl: 0.65, 0.97)
at the 365-day period. Older age was not associated with a RB during the 7-day period
(HR=1.01, p=0.71, 95% CI: 0.98, 1.03), but there was an increased hazard ratio of 1.03
(p<0.001, 95% CI: 1.02, 1.04), 1.03 (p<0.001, 95% CI: 1.03, 1.04) and 1.04 (p<0.001, 95%
Cl: 1.04, 1.05) for every 1 year increase in age within the 30-day, 90-day and 365-day
observation periods, respectively. Univariate analysis of calendar year of index date showed
no association with RBs at the 7- or 30-day periods (HR=1.13, p=0.30; 95% ClI: 0.90,1.43;
HR=1.10, p=0.06, 95%CI: 0.99, 1.22, respectively), but more recent index year was
associated with an 8% (HR=1.08, p<0.01, 95%CIl: 1.02, 1.15) and a 10% (HR=1.10, p<0.01,
95%Cl: 1.07, 1.13) increased hazard for RB in the 90 and 365-day observation windows,
respectively. Having a diagnosis of diabetes significantly increased the univariate hazard
ratio for a retinal break at each time period (7-day HR=11.3, p<0.01, 95% CI: 2.53, 50.53;
30-day HR=5.77, p<0.001, 95% Cl:2.56, 13.02; or 90-day HR=6.68, p<0.001, 95% ClI: 4.28,
10.41; 365-day HR=6.36, p<0.001, 95%CI: 5.12, 7.91). A hazard ratio (and subsequent p-
value or confidence intervals) was unable to be calculated for the univariate analysis of the
antibiotic cohorts at the 7-day observation period due to zero events occurring during that
time in the fluoroguinolone cohort. Fluorogquinolones did not have a significant association
with a RB in the 30-, 90- or 365-day observation periods (30-day HR=0.78, p=0.80, 95% CI:
0.11, 5.71; 90-day HR=1.25, p=0.63, 95% CI: 0.51, 3.08; 365-day HR= 1.35, p=0.16, 95%
Cl: 0.89 2.06).

Due to the low number of events within the first seven days after antibiotic prescription,
only age was included in the final reported multiple regression analyses. There was no effect
modification or confounding observed on the HR between antibiotics and RB for any
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observation period for diabetes, calendar year of index or by either age or gender with
inclusion of both variables (data not shown). An interaction term between age and
antibiotics also was explored in the multivariable model but did not show relevant
association or influence; hence it was removed from the final models (data not shown). The
7-day period in the multivariable analysis had zero events in the fluoroquinolone cohort, and
therefore a hazard ratio was unable to be calculated. In the 30-, 90- and 365-day analysis,
fluoroquinolone prescriptions were not associated with increased hazard of RB repair (HR's
of 0.56 (p=0.57, 95% CI: 0.08, 4.14), 0.86 (p=0.75, 95% CI: 0.35, 2.12) and 0.89 (p=0.60,
95% CI: 0.58, 1.36), respectively; see Table 5). Increasing age was associated with a
significant increase in RB—HR's of 1.03 (p<0.001; 95% ClI: 1.02, 1.04), 1.03 (p<0.001,
95% CI: 1.03, 1.04) and 1.04 (p<0.001; 95% CI: 1.04, 1.05) per year—in the analyses
through 30, 90 and 365 days, respectively. However, age was not significantly associated
with RB during the 7-day period following antibiotic prescription (HR=1.01, p=0.65,
95%Cl: 0 .98, 1.03).

We performed a subset analysis on those aged 50-70 years to assess whether an association
with fluoroquinolone therapy would be observed in a “high-risk” age cohort similar to that
studied by Etminan and colleagues.? This subset included 1,510,257 total prescriptions
(790,452 FQ, 1,412,977 BL) from 831,978 patients (82,666 FQ, 97,280 BL). In this subset,
through the 7-, 30-, 90- and 365-day observation periods, 3 (0 FQ, 3 BL), 19 (1 FQ, 18 BL),
48 (1 FQ, 47 BL) and 204 (9 FQ, 195 BL) retinal break events were observed, respectively.
Again, none of the analyses suggested a higher risk in the fluoroquinolone group (unable to
calculate HR for 7-day; HRs of 0.80 (p= 0.83, 95% CI: 0.11, 5.99), 0.30 (p=0.23, 95% ClI:
0.04, 2.18) and 0.65 (p=0.20, 95%CI: 0.33, 1.27) through 30, 90 and 365 days follow-up
respectively). Another secondary analysis performed within the full cohort for associations
between fluoroquinolones and retinal tears or detachments individually were not significant
in all four observation periods (HRs: 0.65-1.21, p>0.37 for all analyses).

A sensitivity analysis examining only the retinal break repairs with an associated diagnosis
code within 30 days of the procedure code had no events for either cohort in the first 7 days,
3 RB (0 FQ, 3 BL) within 30 and 90 days and 54 RB (3 FQ, 51 BL) within 365 days. Once
again due to no events occurring during the observation period HRs were unable to be
calculated for the 7-, 30- and 90-day periods. The 365-day period had a HR of 0.88
(p=0.83), agreeing with the main analysis in finding no increased hazard of retinal break
events following exposure to fluoroquinolones.

Discussion

In 2002, fluoroquinolones became the most commonly prescribed antibiotic in the United
States,! which has been attributed to their ability to treat community-acquired pneumonia
and resistant infections. In our cohort study of patients from a United Kingdom database
using p -lactams as a comparison group, we did not find an increased hazard of having a
procedure to treat a retinal tear or detachment at any time point studied after patients were
prescribed an oral fluoroquinolone.
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The root “rhegma” is Greek and means “rent or fissure.”22 By definition then, a
rhegmatogenous retinal detachment occurs after a break in the retina. Based on this
definition and because previous reports suggested that oral fluoroguinolones may increase
the risk of retinal detachments through their effect on collagen turnover,23 we included
retinal tears in our study as part of the continuum of retinal detachments. Of the treatments
that occurred for retinal breaks in our study, zero occurred within 7 days of the 290,393
index prescriptions for an oral fluoroquinolone, representing 5569 person years of
fluoroquinolone use. Although direct comparison is difficult due to differences in study
design, if the increase in incidence of 1 additional retinal detachment per 2500 person-years
of use is taken as a benchmark, then there is only a 13% likelihood that our 0/5569 person-
years estimate occurred by random chance..2

Confounding and the steps taken for its removal are of extreme importance for any
observational study. One of the main differences between our study and previous published
reports is our inclusion of all forms of intraocular surgery as a possible confounder in
addition to cataract surgery. In addition, other studies did not account for the immediacy of
the risk of retinal detachment after surgery which is typically highest in the first 90 days.23
We performed an additional analysis to determine the effect of removing our controls for
intraocular surgery, and although our results did not reach significance, the point estimates
all moved towards finding an association (univariate estimates of 90- and 365-day without
IO HR= 1.45 for both vs. previous 90- and 365-day univariate estimates of 1.25 and 1.35
respectively; multivariate 90- and 365-day without 10 HR=0.99 and 0.96 vs. previous 90-
and 365-day with 10 included HR of 0.87 and 0.89, respectively).

Additionally, a possible issue exists with the model used to create the propensity scores
described by Kuo.3 One of the components used to create this score was “underlying
ophthalmic conditions” thought to be associated with retinal detachments. Included under
this heading were retinal vein occlusions, proliferative diabetic retinopathy and vitreous
hemorrhages, which are not commonly associated with retinal detachments. Typically
propensity scores even out the variables used to create the score. However, their definition
of “underlying ophthalmic conditions” was treated as a binary variable and was not
separated by individual ophthalmic conditions. Therefore there is a possibility for imbalance
between conditions that are not known to be associated with retinal detachment and the
established risk factors for RD.

Pasternak and colleagues? recently reported a study where they found no association similar
to our study. Despite the comparable findings, our study also included retinal tears . Given
the mechanism, if there was an association between detachments and fluoroquinolones, the
association should be seen in retinal tears as well. We wanted to be certain we were only
examining procedures to repair RB thought to happen by the proposed mechanism of action
of fluoroquinolones. Therefore, we were stricter in defining what constituted a
rhegmatogeno et al. us retinal detachment when compared to Pasternak who included
exudative and tractional detachments, which arise from mechanisms other than vitreous
dissolution and a break in the retina.
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As is typical for analyses relying on an existing database, there are several limitations of this
study. First, prescriptions and the indication for which they were written are not linked
within the THIN database, meaning we are unable to identify the specific diagnosis for
which each antibiotic prescription was written. We attempted to control for this by
comparing the risk for retinal breaks between antibiotic classes with similar indications for
use. While we cannot refute with certainty the possibility that the diseases treated by the
antibiotic prescription conferred different degrees of risk for retinal breaks, thus obscuring
an association with fluoroquinolones, it is unlikely differences of this nature existed.
Second, the THIN database does not capture inpatient antibiotic use or hospitalizations,
which therefore cannot be studied. Third, THIN relies on the GP to report 100% of the codes
and does not occur directly from the specialist, nor is it required for payment. Either of these
issues may have resulted in underreporting or erroneous recording of codes, but would be
unlikely to be differential between groups. While non-differential misclassification tends to
blunt associations, large negative effects still likely would have been identified; there was no
suggestion of any tendency toward higher risk in the fluoroquinolone group in this analysis.
Despite the decrease in “verified” procedures seen in the sensitivity analysis, the 365-day
observation period HR was nearly identical for both the full cohort and the “verified” cohort
with both a procedure and diagnosis code, suggesting that the GP's diligence in coding was
not related to whether a patient received an antibiotic prescription for one of the two classes
of interest. Also, we are not able to state with certainty that RBs do not occur more often in
patients who take oral fluorogquinolones since our unit of observation was the RB repair, not
the diagnosis. However it is unlikely that many clinically significant RBs would go
untreated given the standard of care is to repair these lesions. Lastly, we cannot rule out the
possibility of unmeasured confounding affecting our results because lattice degeneration and
myopia—the two main ocular conditions associated with RB—are typically poorly coded
for in administrative databases like THIN, but it's unlikely that systemic antibiotic
prescription practices would be altered by these non-infectious ocular factors.

In summary, we did not find a higher risk of undergoing a procedure to treat a retinal tear or
detachment in association with oral fluorogquinolone therapy in a large population-based
database. If fluoroquinolones in fact increase the risk of retinal tears or detachments, it
would be unlikely that our results would have been observed, raising doubts as to whether
such an association exists. Thus, our findings fail to replicate the positive associated
observations, reducing the level of confidence that oral fluoroquinolone use is associated
with a higher risk of retinal detachment.
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Total prescriptions (Rx) for
Fluoroquinolones (FQ) and Beta-Lactams (BL)
n = 23,875,944 (5,080,571 patients)

~

Beta-Lactam Rx

Fluoroquinolone Rx
n = 22,555,550 (4,970,171 pts)

n = 1,320,394 (608,072 pts)

\d

Total Rx after exclusions
n = 15,603,162 (4,007,622 pts)
a~ A

Fluoroquinolone Rx Beta-Lactam Rx
n =925,214 (445,774 pts) n = 14,677,948 (3,903,931 pts)

Excluded for Rx being dispensed prior
to practice installing VISION software
for THIN data collection, after patient
transferred out of practice or after
patient's date of death

Total Rx after exclusions
n = 13,494,983 (3,421,805 pts)
A S

Beta-Lactam Rx

Fluoroquinolone Rx
n = 12,650,099 (3,330,308 pts)

n = 844,884 (398,258 pts)

>
g

Excluded for being registered with
practice for < 365 days prior to Rx

A\
Total Rx after exclusions

n = 6,629,919 (3,421,058 pts)
a~ a

Beta-Lactam Rx
n = 6,337,549 (3,310,848 pts)

Fluoroquinolone Rx
n = 292,370 (248,519 pts)

Excluded for having previous FQ or BL

Rx within past 365 days

\

Total Rx after excluding pts
with a history of retinal breaks
n=6,618,212 (3,416,258 pts)

o A

Fluoroquinolone Rx Beta-Lactam Rx
n = 291,474 (247,798 pts) n = 6,326,738 (3,306,301 pts)

;I Excluded for history of a retinal tear or
>

detachment (retinal break)

\d

Total Rx included in study
n = 6,604,423 (3,413,498 pts)

Beta-Lactam Rx

Fluoroquinolone Rx
n = 6,314,030 (3,303,641 pts)

n = 290,393 (247,073 pts)

\ 4

Excluded for having a history of
endophthalmitis or intraocular surgery
within 90 days of Rx

Pharmacoepidemiol Drug Saf. Author manuscript; available in PMC 2015 July 01.

Page 10

Flow chart depicting numbers of prescriptions and patients after specific exclusion criteria
and for final analysis.
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Table 2

Numbers of individual fluoroquinolone prescriptions

Fluoroquinolone  Number of Prescriptions  Percent of Total

ciprofloxacin 256,055 88.18
ofloxacin 13,488 4.64
norfloxacin 12,532 4.32
levofloxacin 5,812 2.00
all others 2506 0.86

Totals 290,393 100.00
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Table 3
Baseline characteristics of participants
Characteristic Fluoroquinolone Recipient  Beta-L actam Recipient
Number of patients 247,073 3,303,641
Number of prescriptions (Rx) 290,393 6,314,030
Age, mean years (range) 55.1 (1-109) 40.0 (1_111)*
Female gender, percentage 54.0% 55.8%
Diabetic (%patients/%Rx) 10.2/10.2 6.0% /6.5
Average year of cohort entry 2005 2005
Total eligible retinal breaks (RT/RD**) 183 (49/134) 2502 (612/1890)
*
p<0.001

*

*
RT = retinal tear, RD = retinal detachment
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Table 4
Retinal Break (RB) Procedures by Antibiotic Prescription Class (RX)

Fluoroguinolone Recipient  Beta-L actam Recipient

Total person years studied (after Rx) 266,360 5,845,607
RB incidence rate at 365 days™ 8.63 6.4
Number of RB Procedures
Within 7 days of Rx (RT/RD") 0 7 (3 RT/4RD)
Incidence rate ratio (FQ/Beta) 0(95% CI: 0, 15.2)
Within 30 days of Rx 1 (0 RT/1 RD) 28 (4 RT/24 RD)
Incidence rate ratio 0.78 (95% CI: 0.02, 4.74)
Within 90 days of Rx 5 (2 RT/3RD) 87 (19 RT/68 RD)
Incidence rate ratio 1.26 (95% CI: 0.40, 3.06)
Within 365 days of Rx 23 (7 RT/16 RD) 373 (85 RT/288 RD)"*
Incidence rate ratio 1.35 (95% CI: 0.85, 2.06)

+Per 100,000 person years

*
RT = retinal tear, RD = retinal detachment

* %
Those with both a retinal tear and a retinal detachment were only included in the retinal detachment group
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Table 5

Page 14

Results of Cox proportional hazard analysis of fluoroquinolone versus B-Lactam antibiotic prescription”™

Adjusted Hazard ratio

p-value

95% ClI

Lower Upper

7 Days after prescription **

30 Days after prescription 0.56
90 Days after prescription 0.87
365 Days after prescription 0.89

*%

0.57
0.75
0.60

*%

0.08
0.35
0.58

*%

414
2.12
1.36

*
Controlled for age

+ . - . .
Other known associated systemic diseases, Marfan's and Stickler's Syndrome, were assessed, but found to occur in such small numbers as to be
inconsequential to the results of the study and were not included in the final analysis

*%

Not able to calculate due to 0 events in fluoroquinolone group
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