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F I G U R E 1 Forest Plot of Hazard Ratios for On-Pump Versus Off-Pump Coronary Artery Bypass Grafting
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The orange diamond denotes the pooled hazard ratio (HR) and 95% conﬁdence interval (CI). Blue squares indicate the HR in each study.
Black horizontal lines represent the 95% CIs. Analyses in meta-analysis were conducted using the “metafor” package of the R software
(R-3.1.2).
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for this comparison (on-pump vs. off-pump CABG)
was

1.08

(95%

CI:

0.95

to

1.23;

p

¼

0.24,

p Heterogeneity ¼ 0.25) (Figure 1). The result indicates
that long-term prognosis using on-pump CABG had
no signiﬁcant difference compared with those using
off-pump CABG.
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may

be

inappropriate.

The

ﬁxed-effects

functionally identical (i.e., patient characteristics,
surgeons, surgical techniques, etc., are identical
across studies) and if the results are not intended to
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be

generalized

beyond

the

narrowly

deﬁned

consistent between the new OR and HR analyses.

population (2). Thus, the ﬁxed-effects assumption

Therefore,

may be implausible for this study. The random-

presented by Smart et al. (1), it may be premature to

effects

make conclusions on long-term mortality following

model

is

more

appropriate

due

to

its

relatively conservative and generalizable estimates;

based

on

the

statistical

analysis

OPCAB versus CABG.

the ﬁxed-effects model is often reported only for
comparison

(3).

Using

corrected

data

and

the

random-effects model, there was no difference in
5-year mortality between OPCAB and CABG (13.9%
vs. 12.2%, respectively; odds ratio [OR]: 1.19; 95%
conﬁdence interval [CI]: 0.89 to 1.58; I 2 ¼ 56%)
(Figure 1A).
Furthermore, the authors used OR for analysis of
long-term outcomes. As opposed to “point-in-time”
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is

preferred

due

to

the

accounting

for

censoring, tolerance of unusual Kaplan-Meier curve
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behavior, and description of the entire patient expe-
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rience over time (4,5). Three studies (including the 2
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largest and most recent randomized trials) reported
HR and showed no aggregated difference in 5-year
mortality between OPCAB and CABG (HR: 1.06; 95%
CI: 0.94 to 1.20; I 2 ¼ 0%) (Figure 1B). The results were
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cardiac surgery. Perhaps we can agree that the

difference in outcomes in on-pump versus off-pump
methodological differences are unequivocal evidence

REPLY: On the Use of Odds Ratios Versus

that further trial work of a homogenous nature in this

Hazard Ratios, Meta-Regression, and

area is required.

Heterogeneity in Meta-Analyses
We thank the editor of the Journal for the opportunity
to respond to the letters by Dr. Shah, Dr. Ma and
colleagues, and Dr. Zhao and colleagues, which all
make similar statements about 3 aspects of the
methodology used in our recent meta-analysis. As the
points raised are sufﬁciently similar, we will address
them as if they were derived from the same letter.
First, the use of odds ratios instead of hazard ratios
was raised in the letters to the editor. We concede that
hazard ratios are preferable when they are reported
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because they take account of time to events and not
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only number of patient events. However, if, as in this
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case, some studies do not report hazard ratios and
95% conﬁdence intervals or standard errors, then one
cannot pool mortality data using this outcome. However, if studies report number of events as a proportion of total participants for each treatment arm, then
one can calculate odds ratios or relative risk. Some of
the authors of the letters took the trouble of calculating hazard ratios, but, depending on which letter
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one believes, 2 or 3 studies did not report hazard ratios, so this constituent data is inevitably unreliable
across 2 or 3 of the 6 included studies.
Second, the absence of meta-regression analyses in
our work was questioned. The Cochrane collaboration
handbook section 9.6.4 suggests that a minimum of

Elevated Cardiac
Troponin T in
Skeletal Myopathies

10 included studies is required to justify meta-

Skeletal TnT Cross-Reactivity and/or

regression (1); as we only included 6 studies, we

Cardiac TnT Expression?

remain convinced that we made the correct decision
not to conduct meta-regression analyses.
Third, the letters to the editor suggested hetero-

We read with interest the paper by Schmid et al. (1),

geneity in our analyses was moderate and a random

who described elevated cardiac troponin T (cTnT)

effects model should have been used. In fact, 1 letter

concentrations in patients with skeletal myopathies

suggested that even if heterogeneity is low, a random

in which they suggested cross-reaction of the high-

effects model should be used. While we are familiar

sensitivity (hs-)cTnT immunoassay with skeletal

with the concept that meta-analyses by deﬁnition

muscle troponin T (skTnT) isoforms as the most

have an inherent element of randomness (2), we are

likely cause. Others found cTnT messenger RNA

also aware of the alternative view, shared by

expression in skeletal muscle, although it remained

guidance from the Cochrane collaboration handbook

unknown if cTnT messenger RNA was quantitatively
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