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ABSTRACT

Background: Studies suggest that clarithromycin is associated with an increased risk of major adverse cardiovascular events
(MACE) among adults with coronary artery disease. However, data comparing clarithromycin to other macrolides, such as azith-
romycin, in a broader population are lacking.

Methods: A multicenter study was conducted in 33 hospitals in Ontario, Canada, and Copenhagen, Denmark, using the
Target Trial framework. Adults hospitalized with community-acquired pneumonia (CAP) who received either clarithromy-
cin or azithromycin were included. The primary outcome was MACE, defined as the one-year risk of nonfatal myocardial
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infarction, nonfatal stroke, or all-cause mortality. Propensity score matching and Cox proportional hazards models were

used for analysis.

Results: In Ontario, we identified 23081 patients with CAP, and 11164 received oral macrolides. After propensity score matching,
the primary outcome occurred in 7.8% of clarithromycin patients and 9.1% of azithromycin patients (HR 0.85, 95% CI 0.60-1.21). In
Copenhagen, there were 11280 patients with CAP and 3924 received oral macrolides. After propensity score matching, 19% of clar-
ithromycin patients and 12% of azithromycin patients experienced the primary outcome for oral macrolides (HR 1.7, 95% CI 1.2-2.4,

p=0.002). Meta-analysis of the point estimate from each country provided an overall HR of 1.21 (95% CI 0.61-2.39). For intravenous

macrolides in Copenhagen, the HR was 1.15 (95% CI 1.0-1.3, p=0.007) for clarithromycin compared to azithromycin.

Conclusion: This study did not consistently observe an increased risk of cardiovascular events with clarithromycin among adults

hospitalized with CAP. However, the observational nature of the study may introduce selection bias and unmeasured confounding.

1 | Introduction

Macrolide antibiotics are recommended in many national
and international guidelines for managing community-
acquired pneumonia (CAP) in hospital admitted patients with
a CURB65 score of at least 3 [1, 2]. CURB-65 is a validated
prognostic tool used to predict mortality in patients admitted
with CAP based on cerebral status, blood urea nitrogen, re-
spiratory rate, blood pressure, and age. The most frequently
used macrolides for this indication are clarithromycin and
azithromycin.

Randomized as well as observational evidence has uncovered
that patients with stable coronary artery disease exposed to
2weeks of treatment with oral clarithromycin have a 17% rel-
ative increase in long-term mortality risk (>2years) compared
to placebo (randomized study) or doxycycline (observational
study), and that this excess mortality is mainly driven by in-
creased ischemic cardiovascular events, that is major cardiovas-
cular outcomes (MACE) [3-5]. However, recent observational
data showed no difference in these outcomes in patients with
COPD exposed to shorter courses of macrolide [6]. There is no
current data on the risk profile in a broader population of pa-
tients with CAP. Our objective was to assess the risk of MACE
among adults hospitalized with CAP who received either clari-
thromycin or azithromycin.

2 | Methods
2.1 | Study Design

We conducted a retrospective cohort study across 24 hospitals
in Ontario, Canada and 9 hospitals in the Capital Region of
Denmark. The Unity Health Toronto Research Ethics Board ap-
proved this study (Identifier: SMH REB 20-216 CTO ID: 3344)
for the Ontario Hospitals, and the Regional Board of Health
(j.no R-23056515) approved the study in Denmark, and waived
the need for individual patient consent.

2.2 | Data Source

The GEMINTI database includes internal medicine inpatients
in Ontario, and the database included administrative and
clinical data linked at the patient level [7, 8]. GEMINI data
included demographics, diagnoses, interventions, medication

orders, blood work results, and discharge destination during
the initial emergency room visit and hospital stay as well as
readmission to a GEMINI hospital site [7, 8]. Diagnoses be-
fore, during, and after hospital admission were classified based
on the International and Statistical Classification of Diseases
and Related Health Problems, Tenth Revision, Canada (ICD-
10-CA) [7, 8].

The Capital Region of Denmark (Copenhagen) has a single elec-
tronic health record covering and sharing information across
hospitals. Data was extracted directly from this system and in-
cluded the same variables as included within GEMINT in addi-
tion to other variables.

2.3 | Study Population

We included consecutive adult patients from two settings: (1)
Patients admitted to the medicine inpatient service at 24 acute
care hospitals in Ontario, Canada from January 1st, 2015 to June
30th, 2022 (most recent available data), and (2) patients admit-
ted to nine hospitals in Copenhagen from January 1st, 2018 to
December 31st, 2022.

In Ontario patients were included if they were diagnosed with
CAP and initiated on clarithromycin or azithromycin within
2days of admission. Community-acquired pneumonia was
defined using a previously validated algorithm of ICD-10-CA
codes J10-J18 as either the main responsible diagnosis [9], or
a pre-admit or secondary diagnosis in context of chronic ob-
structive pulmonary disease as the main responsible diagnosis
[10]. No patients in Ontario were treated with intravenous clar-
ithromycin. For that reason, we compared adults who received
oral clarithromycin to oral azithromycin in Ontario. We did
not compare oral clarithromycin to IV azithromycin because of
confounding by indication as sicker patients were more likely
to receive intravenous antibiotics. Therefore, patients who had
received only intravenous azithromycin were excluded. In addi-
tion, patients who received both clarithromycin and azithromy-
cin during their hospital stay were excluded.

In Copenhagen, patients were included if they were diagnosed
with CAP and initiated on clarithromycin or azithromycin (re-
gardless of whether intravenous or oral) within 2days of ad-
mission. CAP diagnosis was based on a previously validated
algorithm of ICD-10-CA codes J10-J18 as either the main re-
sponsible diagnosis [9].
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Summary

Clarithromycin has been associated with an increased
risk of major adverse cardiovascular events (MACE).

It is unknown whether this also applies to patients
with community-acquired pneumonia (CAP) and
whether there is a difference compared to azithromy-
cin in CAP patients.

‘We conducted a multicenter, observational study with
over 10000 patients from Canada and Denmark.

We found that the risk of MACE (%) was as follows:
Canada—Clarithromycin (7.8) versus Azithromycin
(9.1); Denmark—Clarithromycin (19% for oral and
30% for intravenous) versus Azithromycin (12% for
oral and 27% for intravenous).

« We found no significant difference in the risk of
MACE between oral clarithromycin compared to oral
azithromycin (HR 1.21 [95% CI 0.61-2.39]).

2.4 | Exposure

We compared the incidence of the outcomes between adults
who received azithromycin and those who received clari-
thromycin within 2days of hospital admission for CAP. We
did not account for the duration of treatment to avoid intro-
ducing immortal time bias [11]. There are national as well
as local guidelines for antibiotic treatment for CAP in both
Ontario and Copenhagen. Although the primary antibiotic
varies and is subject to physician variation in prescription pat-
terns, the general guideline in both Copenhagen and Ontario
is that moderate-to-severe CAP should receive a macrolide.
During the observation period, there was a guideline change
in Copenhagen from clarithromycin to azithromycin on May
27th 2021.

2.5 | Primary and Secondary Outcomes

The primary outcome was major adverse cardiovascular event
(MACE), which included all-cause mortality, nonfatal stroke
(ICD-10-CA 163.x, 164.x, G45.x, G46.x) or nonfatal myocardial
infarction (MI) (ICD-10-CA of 121.x or 122.x) [12] within 1year
from index admission. New MACE was defined as either a post-
admission complication during index admission or admission
to any GEMINTI hospital site with MACE as the main respon-
sible admitting diagnosis within 1year of follow-up. Likewise,
in the Copenhagen cohort, new MACE was defined as the reg-
istration of a MACE event following the index admission date
at any hospital in the Capital Region of Denmark within 1year,
with MACE as a diagnosis associated with a hospital admis-
sion. For patients recruited in December 2022, follow-up was
between 364 and 334days, as data was extracted on November
30th, 2023. The secondary outcome was all-cause mortality
within 1year. The time to MACE was defined as the discharge
date for events happening during index admission and the ad-
mission day for events occurring during subsequent admissions.
In the Copenhagen data, mortality is extracted from national
registries. In Ontario, GEMINI captured death during index

admission and death after readmission to a GEMINI hospital
site within the 1-year follow-up period. The GEMINI database
is not linked to national registries, so it would not capture out-
of-hospital deaths.

2.6 | Confounders

We collected data on demographics (age, sex), pre-
hospitalization location (e.g., long-term care home), year of
hospitalization, prior stroke (ICD-10-CA 163.x, 164.x, G45.x,
G46.x), prior MI (ICD-10-CA I21.x, 122.x), diabetes melli-
tus (ICD-10-CA E10.x, E11.x) and hypertension (ICD-10-CA
110.x, I11.x, 112.x, 113.x, and I15.x), and other comorbidities:
Revised updated Charlson comorbidity index [13] that ex-
cluded prior stroke, prior MI, and diabetes mellitus to avoid
overlap with cardiovascular risk factor variables. We also es-
timated illness severity using the following: Intensive care
unit (ICU) admission within 48h of admission, modified
Laboratory-based Acute Physiology Score (mLAPS) within
24h of admission based on laboratory parameters (sodium,
BUN, creatinine, albumin, hematocrit, WBC count, arterial
pH, arterial PaCO2, arterial PaO2, glucose, and bilirubin) [14]
and CRP. Higher illness severity had a higher mLAPS score.
In a prior study, mLAPS performed as well as CURB-65 score
in predicting mortality for CAP [15].

2.7 | Statistical Analysis

Descriptive analysis used mean =+ standard deviation (SD) for
continuous variables and counts with percentages for categor-
ical variables. Absolute standardized difference of the mean
(ASDM) was used to describe the balance of baseline charac-
teristics for which an ASDM of > 0.1 represented a meaningful
difference [16].

Propensity score matching was used to balance possible
confounders between the clarithromycin and azithromycin
groups. A logistic regression model of the covariates was used
to estimate the probability of receiving clarithromycin versus
azithromycin. The model included sex, age, known hyper-
tension at the time of admission, known diabetes at the time
of admission, prior myocardial infarction, and prior stroke.
Admission year was also included in the model for Ontario
data but not in the Copenhagen data due to the temporal
change in guidelines. Patients in the azithromycin group were
matched to patients in the clarithromycin group with a ratio of
up to 4 to 1 in the Ontario data. In the Copenhagen data, pa-
tients in the clarithromycin group were matched to patients in
the clarithromycin group with a ratio of up to 4 to 1. Matching
was done using nearest neighbour matching without replace-
ment. The specified caliper width was 0.2 times the SD of the
logit of propensity scores [17].

Survival analysis was used to compare time to MACE be-
tween the clarithromycin and azithromycin group before
and after propensity score matching. A Cox proportional
hazard model of time to MACE was used to estimate the HR
for clarithromycin. The proportional hazard assumption was
evaluated based on visual inspection of survival curves and
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standardized residuals. The interaction effect of delivery
method was evaluated by including an interaction term be-
tween delivery method and type of macrolide. To provide an
overall estimate for the HR across Ontario and Copenhagen,
we used a random effects meta-analysis that weighted studies
by the inverse of their variance. All analyses were performed
using R version 4.1.3 (R Foundation for Statistical Computing,
Vienna, Austria). R package MatchlIt [18] was used for propen-
sity score matching.

3 | Results

In Ontario, we identified 488 adults who received oral clari-
thromycin and 10676 who received oral azithromycin, Figure 1.
Adults who received clarithromycin were typically younger,
more likely to be female, had fewer comorbid conditions, and
had lower illness severity compared to adults who received
azithromycin, Table 1. The one-year unadjusted risk of MACE
was 7.8% among adults who received clarithromycin and 13.3%

among adults who received azithromycin, corresponding to an
unadjusted hazard ratio (HR) of 0.56 (95% CI 0.41-0.78). After
propensity score matching, all baseline characteristics were
balanced, Table S1. Within the propensity score matched pop-
ulation, the 1-year risk of MACE was 7.8% among adults who
received clarithromycin and 9.1% among adults who received
azithromycin, corresponding to a HR of 0.85 (95% CI 0.60-1.21),
Table 2 and Figure 2.

In Copenhagen, we identified 3585 adults who received oral
clarithromycin and 339 who received oral azithromycin,
Figure 1. Adults who received oral clarithromycin were typi-
cally older and had higher disease severity compared to adults
who received oral azithromycin. The one-year unadjusted risk
of MACE was 21% among adults who received clarithromycin
and 12% among adults who received azithromycin, correspond-
ing to an unadjusted HR of 1.9 (95% CI 1.4- 2.7, p<0.001). After
propensity score matching, most baseline characteristics were
balanced. Within the propensity score matched population,
the 1-year risk of MACE was 19% among adults who received

Admission due to penumonia 2018-22

GEMINI 25580
Copenhagen 70981

GEMINI 2397

Double admissions ’
Copenhagen 22070

‘v

Unique patients
Copenhagen 48911
GEMINI 23183

GEMINI O *

Not exposed to macrolides ’
Copenhagen 37234

‘v

Exposed to azithromycin and/or claritromycin

‘ GEMINI 23183
Copenhagen 11677

Exposed to both azithromycin and claritromycin

GEMINI 102
Copenhagen 397

‘v

Exposed azithromycin or claritromycin

‘ GEMINI 23081
Copenhagen 11280

a GEMINI
PO azithromycin 10676
PO clarithromycin 488
IV azithromycin 11917
IV clarithromycin 0
Copenhagen
PO Azithromycin 339
PO Clarithromycin 3585
IV Azithromycin 1819
\_ IV Clarithromycin 5537

i

FIGURE1 | Cohort selection. *Patients not treated with macrolides were removed from the cohort prior to analysis. Abbreviations: PO: oral ad-

ministration; IV: intravenous administration.
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0.
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Azithro,
1.95 (0.83)

poN

3585

Clarithro,
2.21(0.85)

po,N

0.08

SMD

Copenhagen cohort

N=1819
2.52(0.88)

Azithro, iv

5537

Clarithro,
2.45 (0.89)

iv, N

0.16
0.18

SMD

559 (5.2%)
28.1(17.7)

Azithro, po N=10676

Gemini cohort

Claritho, po N=488
11 (2.3%)
25.0 (16.7)

(Continued)

|
Characteristic
Illness severity
ICU admission
within 48 h of
admission
CURB +65 (score)
mLAPS score within
24h mean (SD)

Abbreviations: Azithro, Azithromycin; Clarithro, Clarithromycin; ICU, intensive care unit; iv, intravenous administration; mLAPS, modified Laboratory-based Acute Physiology Score; po, oral administration; sd, standard

deviation; smd, standardized mean difference.

Note: Mean (SD); n (%).

TABLE 1

clarithromycin and 12% among adults who received azithro-
mycin, corresponding to a HR of 1.7 (95% CI 1.2-2.4, p=0.002),
Table 2. Meta-analyzing the two propensity score matched haz-
ard ratios identified no increased hazard (HR=1.21, 95% CI
0.61-2.394), Table 2 and Figure 2.

In Copenhagen, we identified 5537 adults who received intra-
venous clarithromycin and 1819 who received intravenous
azithromycin, Figure 1. Adults who received intravenous clari-
thromycin were comparable to adults who received intravenous
azithromycin. The one-year unadjusted risk of MACE was 30%
among adults who received clarithromycin and 27% among
adults who received azithromycin, corresponding to an unad-
justed HR of 1.15 (95% CI 1.04-1.27, p=0.007). After propensity
score matching, most baseline characteristics were balanced.
Within the propensity score matched population, the 1-year risk
of MACE was 30% among adults who received clarithromycin
and 27% among adults who received azithromycin, correspond-
ing to a HR of 1.15 (95% CI 1.04-1.27), Table 3 and Figure 2.

In a sensitivity analysis, we investigated short-term outcome
(30-day MACE) but found no substantial differences compared
to the long-term outcomes.

In the Copenhagen cohort, the effect of clarithromycin versus
azithromycin was not modified by the delivery method (oral vs.
intravenous) (p for interaction 0.21).

4 | Discussion

In this multicenter study of over 10000 older adults hospital-
ized with CAP at 33 hospitals in Ontario and Denmark, we
did not observe a consistently increased risk of cardiovascular
events or all-cause mortality among adults who received clar-
ithromycin compared to azithromycin. These results provide
one of the largest sample sizes available to compare these two
commonly used antibiotics for CAP. And while there was an
increased risk observed in the Danish cohort, this may repre-
sent unmeasured confounding.

The most recent IDSA guidelines indicate that azithromycin or
clarithromycin can be used interchangeably for adults hospital-
ized with CAP. The recommendation is based on a meta-analysis
[19] which identified that the addition of a macrolide to beta-
lactam therapy was associated with lower mortality compared
to a beta-lactam alone. Although the meta-analysis included 17
observational studies and 3 RCTs, none of the included RCTs
directly compared azithromycin to clarithromycin. Instead, the
trials compared beta-lactam plus macrolide versus beta-lactam
alone. Azithromycin was shown to have similar effectiveness as
clarithromycin for inpatient treatment of CAP in a prior random-
ized controlled trial [20] and a prospective observational study
[21]. One of the RCTs not included in the meta-analysis was the
CLARICOR trial.

The CLARICOR trial randomized adults with cardiovascular
disease to receive 14 days of oral clarithromycin 500mg daily
compared to placebo. Importantly, the adults did not have
pneumonia. In that study, there was no statistically significant
increased risk of the primary outcome of all-cause mortality,
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TABLE 2 | MACE events in patients receiving oral macrolide.

Entire GEMINI cohort (unadjusted)

Gemini propensity score matched

Clarithromycin  Azithromycin HR (95% Clarithromycin  Azithromycin HR (95%
(N=488) (N=10676) Ch)p (N=485) (N=1875) Ch)p
MACE within 38 (7.8%) 1422 (13.3%) 0.56 38 (7.8%) 171 (9.1%) 0.85(95% CI
lyear* (95% CI 0.60 to 1.21
0.41-0.78 p=0.3670).
p=0.0005
All-cause 34 (7.0%) 1262 (11.8%) 34 (7.0%) 146 (7.8%)
mortality
Stroke <5(<1.0%) 112 (1.1%) <5(<1.0%) 13 (0.7%)
Myocardial <5(£1.0%) 124 (1.2%) <5(<£1.0%) 23 (1.2%)
infarction
Entire Copenhagen cohort (unadjusted) Copenhagen propensity score matched
Clarithromycin  Azithromycin HR (95%  Clarithromycin = Azithromycin HR (95%
oral (N=3585) oral (N=339) CI)p oral (N=1354) oral (N=339) CDp
MACE within 746 39 1.9 (95% 150 39 1.71
lyear (21%) (12%) Cl1.4-2.7 (19%) (12%) (95% CI
p<0.001) 1.22-2.39
p=0.002)
All-cause 681 33 126 33
mortality (19%) (10%) 17%) (10%)
Stroke 66 5 23 5
(1.5%) (1.5%) (1.7%) (1.5%)
Myocardial 23 3 11 3
infarction (0.6%) (0.9%) (0.8%) (0.9%)

Note: MACE included all-cause mortality, stroke, myocardial infarction.
Abbreviations: 95% CI, 95% confidence interval; HR, hazard ratio.

*Patients may encounter more than one MACE qualifying event during follow-up period. Date of first event is used in regression analyzes.

myocardial infarction, or unstable angina, but there was an
increased risk of the secondary outcome of all-cause mortality
(HR 1.27,95% CI 1.03-1.54). However, it is well established that
secondary outcomes in any study can be positive due to chance
alone. Also, patients in that trial did not have pneumonia and
thus the risk-benefit profile favors risks because there is no ac-
tive infection to be treated. Recently, observational data from
patients with chronic obstructive pulmonary disease did not
find an excess risk of cardiovascular events in patients exposed
to macrolides, nor differences between the types of macro-
lides [6].

The results of our study help provide observational data for an
area lacking randomized trials. Within Ontario, our unadjusted
data showed a lower rate of MACE among adults who received
clarithromycin. However, after adjustment, that effect was at-
tenuated, which suggests selection bias toward healthier adults
receiving clarithromycin compared to azithromycin. The selec-
tion bias is supported by the fact that adults who received clari-
thromycin were approximately 7 years younger than adults who
received azithromycin and were less likely to have hypertension
or diabetes.

Interestingly, the unadjusted and adjusted results in Copenhagen
showed the opposite, with worse outcomes among adults who

received oral clarithromycin compared to oral azithromycin.
However, adults who received oral clarithromycin were approx-
imately 6years older and had a higher CRP, and thus this obser-
vation may be explained by selection bias or other unmeasured
confounding. Because most patients who received clarithro-
mycin did so prior to 2020, the observation we observed may
be explained by other time-varying factors not included in our
analysis. In a recent RCT in adults with CAP in Greece [22] they
did not observe a higher risk of mortality with clarithromycin
compared to azithromycin. That provides additional, albeit in-
direct, evidence that the increased risk we observed might be
explained by unmeasured confounders.

There are multiple strengths of our study. First, it was multi-
center and included patients from both Canada and Denmark,
which helps to improve external generalizability. Second, the
average age of patients was over 70years, which helps provide
results in a patient population that is often underrepresented
in clinical trials. Third, it is unlikely that a large, randomized
trial will be conducted in this patient population comparing
azithromycin to clarithromycin, and thus our results provide
timely data until such a trial occurs, if it does. Fourth, because
our primary outcome included both cardiovascular events and
all-cause mortality, it minimizes the risk of our findings being
accounted for by competing risks.
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a) Gemini cohort: Oral macrolides
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FIGURE2 |

Azithromycin

There are also limitations of our study. First, it was observational
and thus prone to selection bias, confounding by indication,
and unmeasured confounders. Although we used propensity
score methods to match on observed confounders, this does not
guarantee matching on unmeasured confounders. Second, we
planned to complete analyzes of both IV and oral formulations
across both countries, but we lacked a sufficient sample size to
do so in Ontario because clarithromycin IV is not widely avail-
able in Ontario. Third, we focused on adults hospitalized with
CAP and thus the results may not apply to outpatients or other
patient populations not included in our study (e.g., children) or
underrepresented in our study (e.g., middle aged adults). Fourth,
we defined CAP using diagnosis codes which are imperfect.
However, we do not anticipate the accuracy to be differential
among adults who received azithromycin or clarithromycin

b) Copenhagen cohort: Oral macrolides
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Kaplan-Meier survival curve for MACE within 1year after propensity score matching.

and thus unlikely to lead to biased results. Fifth, the GEMINI
database does not capture cardiovascular events or deaths that
occurred outside of a GEMINT hospital site. The omission of out-
of-hospital events would occur at a similar rate between the two
groups. Nevertheless, the GEMINI database should still capture
the vast majority of events, because more than 80% of readmis-
sions in our region occur at the same hospital [23] and GEMINI
hospital sites make up approximately half of all acute care hos-
pital beds in Ontario. We did not have access to out-of-hospital
medication use, and thus no information on duration of treat-
ment that could stratify patients based on the cumulated dose.
Sixth, we have chosen not to include data on second-line antibi-
otics to simplify analysis and in recognition of the risk of chance
finding by including further analyses. Seventh, we did not in-
clude a detailed evaluation on more detailed cardiovascular
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TABLE 3 | MACE events in patients receiving intravenous macrolide.

Entire Copenhagen cohort (unadjusted)

Propensity score matched

Clarithromycin Azithromycin
Clarithromycin Azithromycin HR (95% intravenous intravenous HR (95%
(N=5537) (N=1819) Cchp (N=5528) (N=1819) CIp
MACE within 1676 (30%) 484 1.15 1676 (30%) 484 (27%) 1.15
lyear* 27%) (95% CI1 (95% CI1
1.04-1.27 1.04-1.27
p=0.008) p=0.007
All-cause 1582 (29%) 457 1582 (29%) 457 (25%)
mortality (25%)
Stroke 91 27 91 27 (1.5%)
(1.6%) (1.6%) (1.6%)
Myocardial 30 7 30 7
infarction (0.5%) (0.4%) (0.5%) (0.4%)

Note: MACE included all-cause mortality, stroke, myocardial infarction.
Abbreviations: 95% CI, 95% confidence interval; HR, hazard ratio.

*Patients may encounter more than one MACE qualifying event during follow-up period. Date of first event is used in regression analyzes.

events (i.e., ventricular tachycardia, palpitations, long QT syn-
drome, syncope, sudden death, or cardiac arrest) as these data
points for the most part are not captured in the data.

5 | Conclusion

Data from our multicenter study suggests that clarithromycin is
not associated with an increased risk of cardiovascular events
among older adults hospitalized with CAP. Until a pragmatic
randomized trial is conducted, these results can help inform the
management of older adults hospitalized with CAP and are con-
cordant with current clinical practice guidelines.

5.1 | Plain Language Summary

We aimed at determining whether the antibiotic clarithromycin
increases the risk of heart attack, stroke, or death, compared
to a similar antibiotic called azithromycin. The study looked at
adults hospitalized with pneumonia in hospitals in Canada and
Denmark. Over 10000 patients were included. In Canada, peo-
ple on clarithromycin had slightly fewer cardiovascular events
or death (7.8%) than those on azithromycin (9.1%). In Denmark,
the opposite was seen—more events with clarithromycin (19%
for oral and 30% for intravenous) than azithromycin (12% for
oral and 27% for intravenous). When data from both countries
were combined, there was no clear difference in cardiovascular
risk between the two antibiotics. However, because it was not
a clinical trial, other unmeasured factors may have influenced
the results.
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