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VERSION 1 - REVIEW 

REVIEWER Mahyar Etminan 
University of British Columbia 

REVIEW RETURNED 10-Aug-2015 

 

GENERAL COMMENTS This paper highlights three rare but important adverse events of 
retinal detachment, aortic aneurysms (AAs) and tendon rupture with 
oral fluoroquinolones (FQs). The risk of FQs with tendon rupture has 
been extensively studied and as a result now carries a warning for 
all oral FQs. Risk of retinal detachment (RD) and FQs has also been 
looked with mixed results. The only novel outcome here is the risk of 
AAs with FQs.  
 
General methodology comments:  
 
-The authors use a retrospective cohort design and are to be 
commended to have used a time-dependent Cox model to reduce 
possibility of immortal time bias. However, the only risk period 
examined is the 30 day-period with FQs. All three events seem to be 
acute and no explanation is given as to why only a 30 day risk 
period is examined for all three outcomes. FQs are usually 
prescribed for a 7-10 period for community acquired infections. 
Perhaps a 1-10 day (current), 11-30d (recent), 31-90 (past) 
exposure definition would have shown where the risk is highest the 
most. Also the authors examined person-time in the entire database 
of nearly 2 million older adults and say “Due to the large cohort size 
and lengthy longitudinal follow-up, multivariable models were 
performed on a 50% random subset of the study cohort and 
confirmed by replication on the remaining 50% subset of the cohort”. 
I am a bit perplexed as to why a nested case-control design was not 
used to circumvent this issue especially since the events are rare 
and only a subset of controls would have been needed to compute 
ORs as a case-control study than examining the person time of all 
subjects in the entire database. Also the NCC would have allowed 
for examination of different risk periods.  
 
-Where new users of FQs used upon cohort entry? this is not stated. 
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If not, this may be why a higher RR for retinal detachment (RR) is 
not seen as prevalent users are less likely to experience the 
outcome.  
 
-Given that the crude RRs change significantly after adjustment, the 
study might benefit from a propensity score analysis,  
 
-Two potential confounders that need to be adjusted for are:  
Globe injuries for RD  
Bone infection/osteonecrosis for tendon rupture  
 
-The authors should consider quantifying the outcomes using 
procedure codes not just ICD-9 codes or at least use a combination 
of the two. Retinal detachment quantified as just a code might be 
misclassified as a retinal tear and hence dilute the RR.  
 
 
FQs and tendon Rupture  
 
-The authors’ results confirm previous studies on this topic and as 
they mention the drug currently has a warning label on this adverse 
event  
 
FQs and RD  
 
-The authors are correct that contrary to the findings by Etminan et 
al. a number of studies have not found an increase in the risk of RD. 
However, one retrospective study by Kuo et al. from Taiwan did find 
an overall risk of 2.07 (1.45-2.96) and a risk of 10.68 (3.28-34.82) 
with ciprofloxacin. Also all the negative studies including the one by 
Daneman assessed the risk of FQ and RD in the general population 
whereas the study by Etminan et al. was the only study that 
assessed this risk in a cohort of patients who had visited an 
ophthalmologist who may be different than the general population 
population. As such the European Medicine Agency has concluded 
that most of the negative studies were underpowered and has opted 
to issue a warning for these drugs (European Medicine Agency 
newsletter June 24/2014).  
 
FQs and Aortic Aneurism  
 
This the only new and novel finding from this paper. Although the 
biologic plausibility for this link is strong, this is the first 
epidemiological study that has shown an association. As such the 
authors should further examine the robustness of this association. 
Why was only a 30 day exposure window looked at? How about 
looking at a positive tracer drug like a beta-blocker that has 
generally shown to be protective for AAs. Is there an effect 
modification by cardiovascular disease severity? How about looking 
at a subgroup of patients who required a procedure for AA. 
Infections such as pneumonia can lead to AA and require Q 
treatment. This potential confounder must be controlled for in a more 
detailed fashion preferably with more than one approach (i.e aid of a 
case-only design) to ensure the results will stand. 

 

REVIEWER Te-Li Chen 
School of Medicine, National Yang Ming University, Taiwan 

REVIEW RETURNED 29-Aug-2015 

 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-010077 on 18 N

ovem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


GENERAL COMMENTS This retrospective population-based cohort study aimed to identify 
the association between the use of fluoroquinolone and certain 
adverse events that are probably collagen-associated in adults elder 
than 65 years old. The finding is interesting and important. This 
study demonstrated that fluoroquinolone increased the risk of aortic 
aneurysm and tendon rupture. However, I have great concern about 
the methodology and residual confounding.  
Major issues:  
1. Although the exposure of fluoroquinolone was measured as a 
time-varying covariate, these traditional methods may be biased; the 
past exposure history may predict resulting covariate level 
(Epidemiology 2000;11:550–60). Marginal structural models, 
developed by Robins et al, may reduce this bias.  
2. Pharmacoepidemiology studies that look for associations between 
drug prescriptions and clinical outcomes using administrative data 
are prone to bias and spurious findings. The author chose the 
amoxicillin as a negative control and the results showed that 
amoxicillin also increased the risk of tendon rupture, and aortic 
aneurysm. This means that there was residual confounding in their 
analysis model. Although the authors stated that the 95% confidence 
intervals of fluoroquinolone and amoxicillin were non-overlapping, 
the residual confounding in the analysis for fluoroquinolone and 
amoxicillin were not equal (the difference between fluoroquinolone 
user and fluoroquinolone non-user was not equal to the difference 
between amoxicillin user and amoxicillin non-user). Thus, the effect 
of fluoroquinolone on the risk of tendon rupture, and aortic aneurysm 
may be due to residual confounding. Besides, the author should 
provide a negative outcome to further support their findings 
(Epidemiology 2010; 21: 383–388).  
3. The exposure of fluoroquinolone was calculated as 
fluoroquinolone treatment course plus 30 days. Please explain why 
authors chose 30 rather than other intervals.  
4. Primary outcome: The ICD-9-CM codes about aortic rupture or 
dissection did not math ICD-10. ICD-9-CM, 441.3, 441.5, and 441.6 
were not listed, which correspond to ICD-10 I1713, I718, and I715. 
Please clarity the outcome measured.  
5. Authors claimed the proportion of aortic rupture or dissection 
among aortic aneurysm diagnoses was the primary most 
responsible diagnoses. How about the accuracy of diagnosis of 
aortic rupture or dissection and aortic aneurysm in this database? I 
wonder if most of the patients with aortic aneurysm were 
asymptomatic and remained undiagnosed. Therefore, the study may 
subject to detection bias, which means that patients receiving 
fluoroquinolone may receive more examinations that lead to the 
diagnosis of aortic aneurysm.  
 
Minor issues:  
1. Because the mentioned adverse events are not necessary 
associated with collagen damage, and there are many other 
collagen associated diseases, it is better to specify the adverse 
events in the title. For example, the title can be changed to 
fluoroquinolone and tendon rupture, retinal detachment and aortic 
aneurysm.  
2. The “control period” and “current fluoroquinolones” should be 
clarified in the abstract. Therefore the readers can understand the 
meaning without referring to the main text.  
3. Retinal detachment can be exudative, tractional, and 
rhegmatogenous. Each has a distinct pathogenesis and associated 
risk factors, and some might not be associated with collagen 
damage ( JAMA 2012; 308:233–4; CID2014;58:197–203). So the 
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type of retinal detachment should be specified.  
4. During the study period, did the authors include patients who 
turned 65 but excluded those who were elder than 65. If the answer 
is yes, why did authors exclude those elder than 65 years old?  
5. The administration route of fluoroquinolones was not mentioned in 
the article. Did author include only oral fluoroquinolones? Were the 
fluoroquinolones prescribed to ambulatory patients? How to deal 
with the fluoroquinolone prescribed during hospitalization?  
6. Authors included ciprofloxacin, norfloxacin, levofloxacin, 
moxifloxacin, and ofloxacin. Was there other fluoroquinolone 
available in Ontario?  
7. Because some comorbidities might develop in the later life when 
patients receiving fluoroquinolone, which might confound the results. 
So, were the comorbidities similar in the patients during 
fluoroquinolone treatment period (at-risk period) and control period 
when patients were not prescribed fluoroquinolone?  
8. Atherosclerosis is an important factor of aneurysm. Please clarify 
the definition of atherosclerosis.  
9. Readers would be interested in the median duration (and range) 
between use of fluoroquinolones and the time when aortic aneurysm 
or tendon rupture were diagnosed and registered. The cumulative 
rate of each event would be more impressive than cumulative rate of 
fluoroquinolone use.  
10. Page 10, what is the meaning of “remain clinically significant”?  
11. Authors performed another sensitivity analysis limited to 
emergency admissions for aortic aneurysm events. Would authors 
kindly perform analysis limited to patients with aortic rupture or 
dissection since authors considered these diagnoses to be the most 
reliable one?  
12. For reducing the duration of fluoroquinolone treatment:  
The reduction of treatment course may result in treatment failure. 
The usual duration of treatment course depends on the types of 
infection. Even for the same indication, the severity and 
characteristics of patients who are prescribed with longer course of 
fluoroquinolones (ex 7, days) would have been greatly different from 
those who are prescribed with shorter course (ex. 3 days). Without 
considering these factors, suggestions about shortening the 
treatment duration may be clinically irrelevant. Providing alternative 
choice of antibiotics would be more practical. Could the authors 
provide the risk reduction of replacing fluoroquinolone with other 
antibiotics (ex. amoxicillin).  
13. In Table 2, the effect estimates of fluoroquinolone and amoxicillin 
for the tendon rupture and aortic aneurysm move toward the null and 
the effect estimates for retinal detachment move away from the null 
after adjustment. Please explain the discrepancy. Besides, the 
adjusted HR of fluoroquinolone and amoxicillin for retinal 
detachment was the same. Is this typo?  
14. Please explain the abbreviations in Figure 2 in footnote. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1 
 
Recommendation:  
 
Comments: 
This paper highlights three rare but important adverse events of retinal detachment, aortic aneurysms 
(AAs) and tendon rupture with oral fluoroquinolones (FQs). The risk of FQs with tendon rupture has 
been extensively studied and as a result now carries a warning for all oral FQs. Risk of retinal 
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detachment (RD) and FQs has also been looked with mixed results. The only novel outcome here is 
the risk of AAs with FQs.  
 

We agree that the risk of aortic aneurysms with fluoroquinolones is a novel 
observation.  This is also an important finding, given the frequency of use of 
fluoroquinolones at a population level and the morbidity associated with aortic 
aneurysms. 

  
General methodology comments: 
  
-The authors use a retrospective cohort design and are to be commended to have used a time-
dependent Cox model to reduce possibility of immortal time bias. However, the only risk period 
examined is the 30 day-period with FQs. All three events seem to be acute and no explanation is 
given as to why only a 30 day risk period is examined for all three outcomes. FQs are usually 
prescribed for a 7-10 period for community acquired infections. 
 

Although 7 days was the most common prescription duration in 35% of cases, nearly 
half of prescriptions exceeded 7 days (1,056,492, 47%) (Results page 9).  Moreover, 
many treatment courses were longer than 10 days (358,214, 16%), longer than 14 days 
(189,530, 8%), and equal to or longer than 30 days (98,000, 4%) (data not shown). 

 
Perhaps a 1-10 day (current), 11-30d (recent), 31-90 (past) exposure definition would have shown 
where the risk is highest the most. 
 

Given the variable durations of fluoroquinolone treatment, we opted to define the at-
risk period to include any day during a fluoroquinolone prescription as well as the 30 
days following that prescription.  This duration was also informed by post-marketing 
surveillance data regarding time of onset of tendon ruptures.  We have added this 
information into the methods section (Page 6, paragraph 1). 

 
Also the authors examined person-time in the entire database of nearly 2 million older adults and say 
“Due to the large cohort size and lengthy longitudinal follow-up, multivariable models were performed 
on a 50% random subset of the study cohort and confirmed by replication on the remaining 50% 
subset of the cohort”. 
 

Even with the supercomputers available at the Institute for Clinical Evaluative 
Sciences, there are still limits imposed by dynamic programming in this large dataset.  
That is the rationale for the 50% sub-split with analysis for both halves. 

 
 I am a bit perplexed as to why a nested case-control design was not used to circumvent this issue 
especially since the events are rare and only a subset of controls would have been needed to 
compute ORs as a case-control study than examining the person time of all subjects in the entire 
database. Also the NCC would have allowed for examination of different risk periods. 
 

We favour the longitudinal cohort design because (i) it provided a clean and complete 
inception cohort of all elderly Ontarians, (ii) it allowed measures of fluoroquinolone 
use as a time varying covariate, (iii) it facilitated measurement of the total burden of 
fluoroquinolone use in this population, and (iv) it yielded estimates of the actual 
incidence rates of collagen-related adverse events at the population level. 

  
-Were new users of FQs used upon cohort entry? this is not stated. If not, this may be why a higher 
RR for retinal detachment (RR) is not seen as prevalent users are less likely to experience the 
outcome.  
 

We did not have data on fluoroquinolone use prior to age 65 (Discussion section, 2
nd

 
last paragraph).  However, we captured a uniform inception cohort by accruing all 
adults at their 65

th
 birthday (clarified in Methods, page 5). 
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-Given that the crude RRs change significantly after adjustment, the study might benefit from a 
propensity score analysis,  
  

Propensity score analysis is not possible given that fluoroquinolone use is measured 
as a time-varying covariate. 

 
-Two potential confounders that need to be adjusted for are: 
  Globe injuries for RD 
  Bone infection/osteonecrosis for tendon rupture 
  
 We have acknowledged this limitation (Discussion section, 2

nd
 last paragraph). 

 
-The authors should consider quantifying the outcomes using procedure codes not just ICD-9 codes 
or at least use a combination of the two. Retinal detachment quantified as just a code might be 
misclassified as a retinal tear and hence dilute the RR.  
 

We considered quantifying the outcomes using procedure codes in Ontario hospital, 
emergency, and physician databases.  Generally, procedure codes in these databases 
exhibit high specificity in chart re-abstraction studies.  However, the codes which 
describe the techniques used to repair a retinal detachment overlap with techniques 
used to treat multiple other retinal diagnoses, rendering them too ambiguous for our 
study.     

 
FQs and tendon Rupture 
  
-The authors’ results confirm previous studies on this topic and as they mention the drug currently has 
a warning label on this adverse event 
 

We agree that our findings confirm previous studies and support the fluoroquinolone 
warning label regarding tendon rupture.  The fact that the magnitude of the hazard ratio 
for tendon rupture is similar to the hazard ratio for aortic aneurysms provides 
additional context (and credence) to our finding that fluoroquinolones are associated 
with these potentially more serious collagen-associated adverse events. 

  
FQs and RD 
  
-The authors are correct that contrary to the findings by Etminan et al. a number of studies have not 
found an increase in the risk of RD. However, one retrospective study by Kuo et al. from Taiwan did 
find an overall risk of 2.07 (1.45-2.96) and a risk of 10.68 (3.28-34.82) with ciprofloxacin. Also all the 
negative studies including the one by  Daneman assessed the risk of FQ and RD in the general 
population whereas the study by Etminan et al. was the only study that assessed this risk in a cohort 
of patients who had visited an ophthalmologist who may be different than the general population.  As 
such the European Medicine Agency has concluded that most of the negative studies were 
underpowered and has opted to issue a warning for these drugs (European Medicine Agency 
newsletter June 24/2014). 
 

We agree that the landmark study by Etminan et al., that identified an increased risk of 
retinal detachment associated with fluoroquinolone use, focused on a different cohort 
of patients (those who have visited an ophthalmologist).  We have now clarified this in 
the discussion (Page 14, paragraph 2).  We have also now clarified that we believe our 
study has added to the debate, rather than providing a definitive answer regarding the 
potential association of fluoroquinolones with retinal detachment (Page 14, paragraph 
2). 

  
FQs and Aortic Aneurysm 
  
This is the only new and novel finding from this paper. Although the biologic plausibility for this link is 
strong, this is the first epidemiological study that has shown an association. As such the authors 
should further examine the robustness of this association. Why was only a 30 day exposure window 
looked at?  
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We have added a justification of the 30 day exposure window.   Please see comment 
above, as well as Methods (Page 6, paragraph 1). 

 
How about looking at a positive tracer drug like a beta-blocker that has generally shown to be 
protective for AAs. 
 

We have examined C. difficile as a positive tracer outcome and amoxicillin as a 
negative tracer medication.  We are reluctant to examine beta-blockers as an ‘inverse 
tracer’ medication because these drugs are not only used for prevention of aneurysms 
but can also be used as treatment. 

 
 Is there an effect modification by cardiovascular disease severity? How about looking at a subgroup 
of patients who required a procedure for AA. 
 

We have chosen not to use AA procedures as an outcome measure because these may 
be performed electively long after an aneurysm is diagnosed and would not be 
associated with current fluoroquinolone use.  However, we have demonstrated that the 
association with fluoroquinolone use is robust to limiting the outcome to only those 
aneurysms listed as the primary admission diagnosis, only those aneurysms resulting 
in emergency admissions, and only those aneurysms resulting in emergency 
admissions for rupture or dissection.  

 
 Infections such as pneumonia can lead to AA and require Q treatment. This potential confounder 
must be controlled for in a more detailed fashion preferably with more than one approach (i.e aid of a 
case-only design) to ensure the results will stand. 
 

We agree that the association between fluoroquinolones and aortic aneurysms is a 
novel and important finding.  We have taken great measures to examine the 
robustness of this association by demonstrating that: 

 the association was robust across all patient subgroups (Figure 2) 

 the association was robust according to aneurysm severity (including those 
presenting on emergency admissions, and/or with dissection or rupture) 

 the association was robust to a sensitivity analysis limited to only those 
patients that received at least one fluoroquinolone treatment 

 the association was similar in magnitude to the hazard of fluoroquinolones and 
tendon rupture 

 the association was similar in magnitude to the hazard of hypertension and 
aortic aneurysms 

 the association was present on unadjusted analyses and persisted after 
multivariable adjustment for baseline patient characteristics 

 the association far exceeded any association observed with amoxicillin 
  
 
 
Reviewer: 2 
 
Recommendation:  
 
Comments: 
This retrospective population-based cohort study aimed to identify the association between the use of 
fluoroquinolone and certain adverse events that are probably collagen-associated in adults elder than 
65 years old. The finding is interesting and important. This study demonstrated that fluoroquinolone 
increased the risk of aortic aneurysm and tendon rupture. However, I have great concern about the 
methodology and residual confounding. 
Major issues: 
1. Although the exposure of fluoroquinolone was measured as a time-varying covariate, these 
traditional methods may be biased; the past exposure history may predict resulting covariate level 
(Epidemiology 2000;11:550–60). Marginal structural models, developed by Robins et al, may reduce 
this bias. 
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We believe that our study design is not directly analogous to the two scenarios 
described in Epidemiology 2000;11:550-60.  A myocardial infarction can itself alter the 
risk of obesity, and CD4 count can impact AZT prescription.  The outcomes in our 
study (tendon ruptures, retinal detachments and aortic aneurysms), however, are 
unlikely to influence fluoroquinolone treatment.  Moreover, our results were robust to 
sensitivity analyses limited to patients who received at least one fluoroquinolone 
treatment during the study period. 

 
2. Pharmacoepidemiology studies that look for associations between drug prescriptions and 
clinical outcomes using administrative data are prone to bias and spurious findings. The author chose 
the amoxicillin as a negative control and the results showed that amoxicillin also increased the risk of 
tendon rupture, and aortic aneurysm. This means that there was residual confounding in their analysis 
model. Although the authors stated that the 95% confidence intervals of fluoroquinolone and 
amoxicillin were non-overlapping, the residual confounding in the analysis for fluoroquinolone and 
amoxicillin were not equal (the difference between fluoroquinolone user and fluoroquinolone non-user 
was not equal to the difference between amoxicillin user and amoxicillin non-user). Thus, the effect of 
fluoroquinolone on the risk of tendon rupture, and aortic aneurysm may be due to residual 
confounding. Besides, the author should provide a negative outcome to further support their findings 
(Epidemiology 2010; 21: 383–388). 
 

We have added a statement that we cannot rule out residual confounding since our 
neutral tracer (amoxicillin) was not entirely null (Discussion, 2

nd
 last paragraph). 

 
3. The exposure of fluoroquinolone was calculated as fluoroquinolone treatment course plus 30 
days. Please explain why authors chose 30 rather than other intervals. 
 

We have clarified this methodologic decision (Methods, Page 6, paragraph 1). 
 
4. Primary outcome: The ICD-9-CM codes about aortic rupture or dissection did not math ICD-
10. ICD-9-CM, 441.3, 441.5, and 441.6 were not listed, which correspond to ICD-10 I1713, I718, and 
I715. Please clarity the outcome measured. 
 

We have clarified the ICD-9 codes by writing them in full rather than as a band of codes 
(Methods, page 6, paragraph 2). 
 

5. Authors claimed the proportion of aortic rupture or dissection among aortic aneurysm 
diagnoses was the primary most responsible diagnoses. How about the accuracy of diagnosis of 
aortic rupture or dissection and aortic aneurysm in this database? I wonder if most of the patients with 
aortic aneurysm were asymptomatic and remained undiagnosed. Therefore, the study may subject to 
detection bias, which means that patients receiving fluoroquinolone may receive more examinations 
that lead to the diagnosis of aortic aneurysm.  
 

We agree that detection bias remains an important limitation of this observational 
study (Discussion, 2

nd
 last paragraph).  However, we have addressed detection bias 

through sensitivity analyses limited to aortic aneurysms diagnosed during emergency 
admissions, or presenting with aortic dissection/rupture.   In fact, the magnitude of the 
hazard ratio was higher in these sensitivity analyses limited to severe aneurysm 
presentations (that would be less prone to detection bias).  As suggested by Reviewer 
#2, we have also added another sensitivity analysis to further overcome detection bias 
(see minor comment 11 below). 

 
Minor issues:  
1. Because the mentioned adverse events are not necessary associated with collagen damage, 
and there are many other collagen associated diseases, it is better to specify the adverse events in 
the title. For example, the title can be changed to fluoroquinolone and tendon rupture, retinal 
detachment and aortic aneurysm.  
 

We prefer not to make the title more verbose but can alter the title if the editors prefer. 
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2. The “control period” and “current fluoroquinolones” should be clarified in the abstract. 
Therefore the readers can understand the meaning without referring to the main text. 
 

In the abstract we now explain that current fluoroquinolone use refers to the period 
“during and for 30 days following a treatment course”.  All other periods are control 
periods. 

 
3. Retinal detachment can be exudative, tractional, and rhegmatogenous. Each has a distinct 
pathogenesis and associated risk factors, and some might not be associated with collagen damage ( 
JAMA 2012; 308:233–4; CID2014;58:197–203). So the type of retinal detachment should be 
specified.  
 

Even in a cohort of this size, we lack sufficient power to study subtypes of retinal 
detachment.  We have now specified that we are studying all retinal detachments 
(Methods page 6, paragraph 2), and we have also clarified this limitation (Discussion 
section, 2

nd
 last paragraph). 

 
4. During the study period, did the authors include patients who turned 65 but excluded those 
who were elder than 65. If the answer is yes, why did authors exclude those elder than 65 years old? 
 

We accrued all patients on their 65
th

 birthday to generate a uniform inception cohort. 
We have clarified this in the Methods (page 5, paragraph 2). 

 
5. The administration route of fluoroquinolones was not mentioned in the article. Did author 
include only oral fluoroquinolones? Were the fluoroquinolones prescribed to ambulatory patients? 
How to deal with the fluoroquinolone prescribed during hospitalization? 
 

The Ontario Drug Benefits Program (ODB) database captures only outpatient 
medication use.  We have clarified this in the Methods section (page 6, paragraph 1).  
However, the majority of fluoroquinolone exposure is in the ambulatory setting. 

 
6. Authors included ciprofloxacin, norfloxacin, levofloxacin, moxifloxacin, and ofloxacin. Was 
there other fluoroquinolone available in Ontario? 
 

These were the only fluoroquinolones available in our study setting – and we have 
clarified this in the Methods section (Page 6, paragraph 1). 

 
7. Because some comorbidities might develop in the later life when patients receiving 
fluoroquinolone, which might confound the results. So, were the comorbidities similar in the patients 
during fluoroquinolone treatment period (at-risk period) and control period when patients were not 
prescribed fluoroquinolone?  
 

It was not feasible to measure the comorbidities as time dependent variables. 
 
8. Atherosclerosis is an important factor of aneurysm. Please clarify the definition of 
atherosclerosis. 
 

We have clarified the definition of atherosclerosis (Methods page 7, paragraph 1). 
 
9. Readers would be interested in the median duration (and range) between use of 
fluoroquinolones and the time when aortic aneurysm or tendon rupture were diagnosed and 
registered.  
 

We now present the median duration between initiation of fluoroquinolone medications 
and diagnosis of tendon rupture, retinal detachment, and aortic aneurysm (Results 
Page 10, pagragraph 2). 

 
The cumulative rate of each event would be more impressive than cumulative rate of fluoroquinolone 
use. 
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We have presented the rate of each event per 100 person years, during periods with 
and without fluoroquinolone use.  We have also presented the overall number of 
events. 

 
10. Page 10, what is the meaning of “remain clinically significant”? 
 

We have revised this phrase to “clinically meaningful and statistically significant” 
(Results, Page 10, 3

rd
 paragraph). 

 
11. Authors performed another sensitivity analysis limited to emergency admissions for aortic 
aneurysm events. Would authors kindly perform analysis limited to patients with aortic rupture or 
dissection since authors considered these diagnoses to be the most reliable one? 
 

As requested by reviewer #2, we have now performed this new sensitivity analysis.  
There is a strong association between fluoroquinolone use and emergency admissions 
for aortic rupture or dissection (hazard ratio 3.17, 95%CI 2.58-3.90).  This strong hazard 
ratio persisted after multivariate adjustment (adjusted hazard ratio 2.84, 95%CI 2.32-
3.50).  We believe this analysis further minimizes detection bias and strengthens the 
robustness of our findings.  We have now added these important new results to the 
manuscript (Page 11, paragraph 3). 

 
12. For reducing the duration of fluoroquinolone treatment: 
The reduction of treatment course may result in treatment failure. The usual duration of treatment 
course depends on the types of infection. Even for the same indication, the severity and 
characteristics of patients who are prescribed with longer course of fluoroquinolones (ex 7, days) 
would have been greatly different from those who are prescribed with shorter course (ex. 3 days). 
Without considering these factors, suggestions about shortening the treatment duration may be 
clinically irrelevant. Providing alternative choice of antibiotics would be more practical. Could the 
authors provide the risk reduction of replacing fluoroquinolone with other antibiotics (ex. amoxicillin). 
 

We disagree that antibiotic treatment duration is driven primarily by the characteristics 
of treated patients.  In previous work we have demonstrated that antibiotic treatment 
duration is generally driven by prescriber habit rather than patient characteristics 
(Daneman JAMA IM 2013; 173(8): 673-682). 

 
13. In Table 2, the effect estimates of fluoroquinolone and amoxicillin for the tendon rupture and 
aortic aneurysm move toward the null and the effect estimates for retinal detachment move away from 
the null after adjustment. Please explain the discrepancy. Besides, the adjusted HR of fluoroquinolone 
and amoxicillin for retinal detachment was the same. Is this typo? 
 

The direction of confounding may be different for each covariate with each individual 
collagen-associated adverse outcome.  This was one of the important justifications for 
examining each outcome in a separate model. 

 
14. Please explain the abbreviations in Figure 2 in footnote. 
 
 We have explained the abbreviations in a footnote. 

 

VERSION 2 – REVIEW 

REVIEWER Te-Li Chen 
National Yang-Ming University.  
Taiwan 

REVIEW RETURNED 06-Oct-2015 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 
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