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Fluoroquinolones in Patients With
Aortic Aneurysms or Dissections
Pouring Gasoline on a Fire*
Scott A. LeMaire, MD
P revious clinical studies regarding fluoroquino-
lones and aortic disease have focused entirely
on the question of whether this class of antibi-

otics contributes to the development of aortic aneu-
rysm and dissection in the general patient
population. In 2015, 2 observational studies using
large administrative datasets found that recent fluo-
roquinolone exposure was strongly associated with
an increased risk of aortic aneurysm, dissection, and
rupture (1,2). Although these findings raised serious
concerns, the studies had many important limita-
tions, leaving many—including the U.S. Food and
Drug Administration (FDA) (3)—to seek additional ev-
idence before calling for changes in clinical practice.
In response, subsequent studies have used refined
approaches to study design and analysis to mitigate
various limitations. Although some of those studies
(4–7) have corroborated the association between fluo-
roquinolone exposure and aortic disease, 2 recent pa-
pers (8,9) have cast doubt on the association,
highlighting potential problems with bias and con-
founding factors. Taken together, the issue of
whether fluoroquinolones cause aortic aneurysm or
dissection in patients without pre-existing aortop-
athy remains unresolved (10).
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Although it is unclear whether fluoroquinolones
trigger de novo aortic disease, the potential for this
association has raised several other pressing clinical
questions. Of immediate concern is the question of
whether fluoroquinolones can precipitate aortic
complications in patients who have existing aortic
disease, such as those with aortic dilatation, chronic
aortic dissection, or heritable forms of aortopathy.
Physicians caring for such patients need to know
whether prescribing these antibiotics might cause an
aortic catastrophe. This critical gap in knowledge was
the impetus for our group to perform experiments
using an established mouse model of sporadic aortic
disease (11). In those experiments, we found that
wild-type mice challenged with high-fat diet and
angiotensin II infusion and exposed to ciprofloxacin
had more severe aortic wall degeneration and a
higher incidence of aortic aneurysm, dissection, and
rupture compared with challenged control mice.
Although our findings supported concerns about the
drug’s effects on diseased aortic wall, the absence of
corroborating clinical evidence has been a barrier to
influencing patient care. In this context, the new
report by Chen et al. (12) in this issue of the Journal is
timely and novel in that it represents the first clinical
study demonstrating an association between fluo-
roquinolone exposure and aortic complications in
patients with pre-existing aortic aneurysms and
dissections.
SEE PAGE 1875
In this issue of the Journal, Chen et al. (12) used the
Taiwan National Health Insurance Research Database
to identify 31,570 patients who received a new aortic
aneurysm or aortic dissection diagnosis during a
hospital admission. During subsequent follow-up, the
authors evaluated the association between outpatient
fluoroquinolone exposure and major adverse
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outcomes. To address important potential limita-
tions, they used varied analytic designs (including
self-control and active comparator), a negative con-
trol exposure (amoxicillin), 3 negative control out-
comes (fracture, trauma, stroke), and sensitivity
analyses. Throughout their analyses, the authors
consistently found that fluoroquinolone exposure in
patients with existing aortic aneurysms or dissections
was associated with increased risk of all-cause death,
aortic death, and both open and endovascular aortic
surgery.

Several observations regarding this study point to
the need for ongoing research focused on this and
related areas. First, as Chen et al. (12) acknowledge,
their study has several important limitations that
they were not able to address through their analytic
strategy. For example, the dataset does not include
several important clinical variables, such as smoking,
that would ideally be included in an adjusted anal-
ysis. Observational studies using administrative data
will always be fraught with inherent limitations
related to data quality, missing confounding vari-
ables, and opportunities for bias (10). Nevertheless,
they provide essential insights about the potential
relationship between fluoroquinolones and aortic
disease, especially given that definitive prospective
studies are not feasible for this topic. Therefore,
additional observational studies—using different
datasets and alternative analytic approaches—are
needed to validate, complement, and build on the
findings reported by Chen et al. (12).

Another area that needs investigation is the po-
tential danger of using fluoroquinolones in patients
with genetic forms of aortopathy, such as Marfan
syndrome, Loeys-Dietz syndrome, and familial
thoracic aortic aneurysm and dissection. In the
setting of inherited defects in aortic wall integrity,
fluoroquinolones might exacerbate aortic degenera-
tion and trigger complications, even in patients who
have not yet developed aortic dilatation. Like the
preceding studies evaluating the general patient
population, the dataset in the study by Chen et al. (12)
did not include information about Marfan syndrome
or related conditions, precluding subgroup analysis.
Our recent experiments using a mouse model of
Marfan syndrome indicated that mice exposed to
ciprofloxacin had an increased risk of dissection and
fatal rupture compared with control mice (13).
Corroborating clinical data will be helpful in trans-
lating these concerning findings into clinical practice.

Finally, it is alarming that 24% of the patients with
aortic disease in the cohort received fluoroquinolones
as outpatients during follow-up. This adds to our
previous finding that 20% of patients with aortic an-
eurysms and dissections receive fluoroquinolones
during their hospital admissions (14), underscoring
that future efforts to change prescribing practices will
need to target both inpatient and outpatient settings.
There will be a need for studies focused on designing
strategies to implement evolving clinical practice
recommendations and to evaluate and optimize their
effectiveness.

In conclusion, the report by Chen et al. (12) rep-
resents an important contribution to the growing
body of evidence supporting concerns that fluo-
roquinolones have a detrimental effect on the aortic
wall. Further laboratory and clinical studies are
clearly needed to improve our understanding of the
scope of the risk and the ideal approach to changing
clinical practice. In the meantime, given the life-
threatening nature of the complications, it seems
prudent to follow the existing FDA (15) and Euro-
pean Medicines Agency (16) warnings and avoid the
use of these drugs in patients at risk for aortic
complications, particularly those with existing aortic
disease.
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