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Abstract
Introduction: Quinolones represent a popular group
of antibiotics that is favored by physicians due to their
potency, broad-spectrum, unique mechanism of action,
and reasonable safety. Concerns have been raised about
a possible association between quinolones and retinal
detachment (RD). Despite the emergence of resistance
and availability of other treatment alternatives, quinolones
remain a popular choice among physicians worldwide.
Areas covered: This systematic review examined all original
clinical trials in which a quinolone antibiotic was tested
or used as a comparator, for evidence on occurrences of
retinal detachment. We examined four major bibliographic
databases, eight clinical trial registries, and grey literature
sources including international conference proceedings,
drug review networks and databases of pharmaceutical
companies for ongoing or unpublished studies. This
systematic review has been conducted according to the
PRISMA guidelines and has been registered in PROSPERO:
CRD42020148747.
Expert opinion: We identified 1,554 original studies that
examined quinolone antibiotics between 1974-2020 on
participants of different ages, ethnic/racial backgrounds,
and health status. Among the 145 eligible trials identified,
no cases of retinal detachment were reported. There was

no evidence from clinical trials to question systemically
administered quinolone antibiotics as a cause of retinal
detachment in persons with no history of eye diseases.
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Introduction
Quinolones are synthetic antibiotics introduced in
the mid-1960s that continue to gain popularity on a
global scale [1]. The popularity of quinolones may be
attributed to their potency, broad spectrum, unique
mechanism of action and strong pharmacologic
profile relative to other classes of antibiotics [17]. Despite the occurrence of adverse reactions,
emergence of resistance, and the availability of other
treatment alternatives [1], quinolones continue to be
widely prescribed. Whereas quinolones are generally
considered as having a reasonable safety profile, with
most adverse reactions being mild to moderate and
self-limiting, some quinolones have been withdrawn
from the market and others have sustained restricted
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usage advisories [7-10].
A number of studies reported ocular adverse
reactions in association with use of quinolone
antibiotics, including retinal hemorrhage [11], macular
degeneration [12], corneal perforation [13], and optic
neuropathy [14]. These adverse reactions were reported
in association with either systemic or topical quinolone
formulations.
The present review focuses on the occurrence of
retinal detachment within thirty days following the
administration of a single systemically administered
quinolone antibiotic. Retinal detachment (RD) is a
serious condition involving the separation of the retinal
layer of the eye from its underlying tissues with the
subsequent loss of blood and oxygen supply, leading to
loss of vision in the affected eye(s) if left untreated [15].
Quinolones are known for having a destructive
effect on connective tissues [16], which led to a class
warning for association with adverse reactions such as
tendon rupture [11,17]. This may represent a plausible
mechanism for causing retinal detachment in humans
[18] and animal [19]. Some FDA reports and other
epidemiologic studies reported an increased risk of
retinal detachment with use of different formulations
of quinolones [18,20-35].
We conducted this systematic review of clinical trials
as part of a multipronged strategy to conclusively verify
such an association. The first part provides summary of
evidence based on data mining of reports recorded in
the US FDA Adverse Event Reporting System (FAERS)
[36]. The third part involves a case-control study based
on a major US electronic health records database [37].

Methods
Review strategy
We implemented a comprehensive, multi-step
search strategy to identify original studies that examined
the association between quinolone antibiotics and the
risk of retinal detachment. The search was conducted
in accordance with the PRISMA guidelines (Preferred
Reporting Items for Systematic Reviews and MetaAnalyses), and following the specific guidance provided
by the Cochrane Collaboration [38]. The search strategy
was designed and implemented on March 8-9, 2019,
and updated on August 2-4, 2020 to identify all relevant
original studies related to each of the 30 members of
the quinolone class of antibiotics shown in Table 1.

We searched major bibliographic databases and
clinical trial registries as well as major grey literature
sources such as drug review networks and databases
of pharmaceutical companies, relevant national and
international agencies and international conference
proceedings. Experts were consulted on all components
of the review strategy and implementation. We also
inspected the bibliographies of examined studies for
additional relevant studies not already identified via the
original search. This review has been registered in the
international prospective register of systematic reviews
PROSPERO under reference number CRD42020148747.

Criteria for considering studies for this review
With our focus on the safety of quinolone antibiotics
within the present review, the outcome measure
of interest is the number of de novo cases of retinal
detachment within 30 days of systemic administration
of a quinolone antibiotic in patients with no prior history
of eye disease. Clinical trial eligible for inclusion in this
review comprise those examining a single systemicallyadministered quinolone antibiotic compared to a
placebo, another non-quinolone antibiotic or nonquinolone-containing antibiotic combination. Trials
with multiple arms, which include a single quinolone in
one arm and a placebo in one of the other arms, would
be considered eligible for inclusion.
Trials where participants had prior or existing
eye diseases; trials testing topical/non-systemically
administered quinolones, a combination of quinolones,
or a combination of quinolones and other drugs; and
trials testing efficacy of different doses of a quinolone
antibiotic, or testing a quinolone against another
quinolone, were excluded from this review. Crossover trials were also excluded to avoid possible carryover effects from the initial intervention. Non-original
studies, observational studies and trials where no
results were available were also excluded. We enforced
no restrictions on participants’ age, sex, racial/ethnicity
or any other background characteristics.

Search methods for identification of studies
Bibliographic databases searched included Medline
(Ovid MEDLINE® In-Process & Other Non-Indexed
Citations and Ovid MEDLINE® 1946 to Present),
EMBASE (Embase Classic + Embase 1947 to 2017 May
02), Cochrane Central Register of Controlled Trials
(CENTRAL), and CINAHL (Cumulative Index to Nursing

Table 1: Four generations of quinolone antibiotics.
Generation

Quinolone Antibiotic

First

Nalidixic acid, cinoxacin, flumequine, oxolinic acid, piromidic acid, pipemidic acid, rosoxacin

Second

Lomefloxacin, norfloxacin, ciprofloxacin, ofloxacin, fleroxacin, pefloxacin, rufloxacin

Third

Levofloxacin, sparfloxacin, temafloxacin, grepafloxacin, balofloxacin, pazufloxacin, tosufloxacin

Fourth

Moxifloxacin, gemifloxacin, trovafloxacin, gatifloxacin, clinafloxacin, garenoxacin, sitafloxacin, prulifloxacin,
finafloxacin
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and Allied Health Literature).
Search terms included medical subject headings
and text word search for quinolone antibiotics both as
a class and as individual agents, in addition to retinal
detachment as the outcome of interest. The search
integrated a specialized search algorithm with reported
high efficiency for identifying clinical trials in MEDLINE
Ovid, EMBASE and CINAHL [39]. We also used another
specialized algorithm for identifying adverse reactions
[40] with the MEDLINE and EMBASE databases only.
No language, time or other filters were used to limit
the search output. A detailed description of the search
terms used is provided in Supplementary Material I. A
complete listing of studies considered, with reasons for
exclusion of studies not meeting our inclusion criteria, is
provided in Supplementary Material II.
An extensive search was conducted to identify
all clinical trials conducted on any of the quinolone
antibiotics documented in any of the major international
clinical trial registries, including the World Health
Organization Clinical Trials Registry (ICTRN), United
States Clinical Trials Database (Clinicaltrials.gov), as well
as similar registries from the European Union, United
Kingdom, Netherlands, Japan, China, South Korea,
India, Iran, Australia and South Africa. We also searched
major grey literature sources including international
conference proceedings, drug review networks and
databases of pharmaceutical companies for ongoing or
unpublished studies.
Duplicate screening of titles and abstracts (Level
1) and full-text examination (Level 2) were performed
independently by two reviewers (MT and MH) to identify
studies eligible for inclusion in the review, based on the
predetermined eligibility criteria. Conflicts identified
in each step were resolved via consensus between the
reviewers or via a panel of senior scientists (FM, LB, DM,
DK), prior to moving to the next step.
In the event where multiple publications report on
an original study/trial, only the primary record was
assessed in the review. All studies which reported on, or
have been indexed to a specific original study/trial, were
listed under the original study/trial record. Maximum
diligence was adopted to include all publications
reporting on each of the included clinical trials. A
complete listing of original studies and associated
publications is included in Supplementary Material III.

Data collection and analysis
We collated the references identified from all
sources using EndNote [41] reference management
application version 8.2, which was used to flag potential
duplicates, with manual resolution employed to remove
actual duplicates.
We used Review Manager application version
5.3 [42] to collate and classify all examined studies,
Taher et al. Clin Med Rev Case Rep 2021, 8:369
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tabulate the reasons for study exclusion, and compile
the information required for generating the PRISMA
flow diagram [43].
Data abstraction spreadsheets were developed to
abstract the following information: study (design, year,
country), tested quinolone antibiotic (name, dose,
route of administration, frequency, duration), control
agent/group (type, name, dose, route of administration,
frequency, duration), participant characteristics (total
sample size, age, sex, race), comorbidities (prior eye
diseases/conditions, diabetes, alcohol abuse), treatment
period and follow-up (average, range, years), main
result(s), and authors’ reported conclusion. Reviewers’
comments, if any, are also included.

Results
Flow of studies
The search strategy resulted in retrieval of 3,461
records, including 3,430 records from bibliographic
databases and clinical trial registries, 30 records from
the databases of pharmaceutical companies, and 1
record from an international conference. Electronic
and manual de-duplication resulted in removal of 787
records. Examined studies spanned across 5 decades
(1974-2020), peaking between 2008-2016. These studies
were conducted in many countries, with participants
from all sexes, ethnicities, age groups and with different
types and levels of comorbidity.
Title and abstract screening of 2,674 records resulted
in the exclusion of 147 studies due to irrelevancy of
exposure (n = 23) or publication type (n = 124), leaving
2,527 studies for full text examination. An additional 181
trials were not published at the time of completion of this
review were also excluded. Upon full-text examination,
we were able to identify 1,554 original and 973 nonoriginal records (duplicate reports on original studies).
Only 145 original trials were found to meet the eligibility
criteria; however, none of them reported a single case
of retinal detachment in persons with otherwise healthy
eyes. An additional 1,409 original studies were excluded
for different reasons (see Supplementary Material II
for reasons for excluding studies). A detailed PRISMA
flow diagram for studies examined in this review [43] is
shown in Figure 1.

Characteristics of examined studies
None of the identified original clinical trials that
met the eligibility criteria in our review reported any
cases of retinal detachment during the conduct of
these clinical trials. Therefore, we were unable to
retain any studies for further qualitative or quantitative
analyses. Whenever a study had more than one reason
for exclusion, we reported the study using the most
compelling reason. A summary list of the reasons for
exclusion of all studies examined in this review is shown
in Table 2. A detailed listing of the reason of exclusion
• Page 3 of 7 •
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Grey literature
(n = 31)

Identification

bibliographic databases
(n = 3,430)

All identified references
(n = 3,461)

Duplicates removed(n =
787)

Title & abstract screening
(n = 2,674)

• No quinolone tested (n=23)
• Case report/series (n=101)
• Letter / commentary (n=19)
• Report (n=3)
• Conference abstract (n=1)

Check Eligibility

Screening

L1 excluded (n = 147)

Inclusion

Full text examination
(n = 2,527)

L2 excluded (n=2,527)
• Eligible with no RD (n=145)
• Irrelevant exposure (n=942)
• Irrelevant methods (n=266)
• Irrelevant outcome (n=188)
• Unavailable full text (n=13)
• Non-original (n=973)

Eligible studies with RD cases
(n= 0)

Figure 1: PRISMA flow diagram for studies conducted on/using quinolone antibiotics.

for each study and the full citations of original and
supporting studies are provided in Supplementary
Material II and Supplementary Material III, respectively.

Discussion
This review covers all publicly available original,
peer-reviewed publications, as well as data from
clinical trial registries and other grey literature sources
for unpublished evidence that were conducted using
quinolone antibiotics. There were no reports of retinal
detachment in any study participants, with no history of
eye diseases, within thirty days of receiving treatment
with a single systemically administered quinolone
antibiotic in any of the 145 studies included in this
review.
Considering its serious nature, the occurrence
of retinal detachment would mandate stoppage of
treatment and transfer of participant to a hospital/
emergency room setting for an immediate medical/
Taher et al. Clin Med Rev Case Rep 2021, 8:369

surgical intervention to avoid permanent visual loss.
Therefore, it is extremely unlikely that there were
any undetected/unreported cases of such an adverse
reaction.
Clinical trials represent the most rigorous assessment
of human drug safety, which is used to examine the
association between a specific drug(s) and specific
adverse reactions (ADRs) [44,45]. However, clinical
trials may be subject to a lack of representativeness
since the characteristics of the selected participants
will not necessarily mirror the general population
with regards to demographics and other relevant risk
factors that may impact how the drug works under reallife situations [44-48]. Because clinical trials typically
involve a limited number of patients, it is possible that
they might miss rare ADRs such as retinal detachment
[44,45,47,49,50].
To the best of our knowledge, this is the first
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Table 2: Reasons for study exclusion.
Exclusion group

Reason for exclusion

Records

Level 1: Title and abstract screening (n = 147)
Irrelevant exposure

Irrelevant (no quinolone tested)

23

Irrelevant publication type

Case report/case series

101

Letter/commentary

19

Report

3

Conference abstract

1

Level 2: Full-text examination (n = 2,527)
Irrelevant exposure

Irrelevant methods

Irrelevant outcome

Quinolone combined with other drugs

294

Cross-over trial

196

Trial with multiple arms

150

Quinolone in a topical formulation

129

Trial with a single arm

100

Quinolones on multiple arms

73

Observational study

147

Review article

102

Not a clinical trial

17

No results available

181

Current or prior eye disease

7

Unavailable full-text

Reference could not be retrieved

13

Non-original

Additional reports on original studies

973

Eligible trials with no RD

Eligible trial with no reporting on RD

145

systematic review that examined all original studies that
investigate the association of systemically administered
quinolone antibiotics with the risk of retinal detachment.

Conclusion
Although the lack of reporting of a single case of
retinal detachment in all trials examined in this review is
encouraging, the possibility that use of quinolones could
increase the risk of retinal detachment in the general
population under real world conditions of use cannot
be ruled out. Observational Pharmacovigilance studies
based on large and diverse patient populations are
needed to confidently confirm or reject an association
between use of quinolones and increased risk of retinal
detachment.
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