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Comment on: Risk of major adverse cardiovascu-
lar events in patients initiating biologics/apremi-
last for psoriatic arthritis: a nationwide cohort
study

Dear Eprmor, In their recent cohort study using administra-
tive healthcare data in France, Pina Vegas et al. [1] con-
clude that the risk of major adverse cardiovascular
events was significantly greater among patients with
psoriatic arthritis treated with IL-12/23 and IL-17 inhibi-
tors than patients treated with TNF inhibitors, while no
significant increased risk was observed with apremilast
treatment. The authors’ conclusion is based on a
weighted hazard ratio with a 95% CI that excluded the
null value, which was based on five observed major ad-
verse cardiovascular events among IL-12/23 inhibitor ini-
tiators, eight among IL-17 inhibitor initiators, eight among
apremilast initiators and 30 among TNF inhibitor initiators.
The reported precision in the confidence intervals raises
fundamental concerns that the authors did not conduct
an appropriate analysis of the weighted data.

Propensity score weighting techniques, such as the
inverse probability of treatment weighting used by the
authors, create a pseudo-population in which the likeli-
hood of treatment is similar between the two groups
being examined (i.e. exchangeability) with respect to the
measured covariates used to construct the propensity
scores. Therefore, an outcome regression model for
treatment in the weighted sample provides estimates
unaffected by measured confounding. However, to ac-
count for the fact that observations are upweighted or
downweighted in the pseudo-population and that
weights are estimated (rather than known with certainty),
a robust, sandwich type estimator is recommended for
calculating the variance for the treatment effect esti-
mates [2, 3]. Failure to account for this additional source
of variance can lead to spuriously precise estimates in
circumstances in which patients experiencing events
end up receiving large weights. This issue can be exa-
cerbated in studies with few events, since even small
differences in numbers of events can have a large im-
pact on the estimated variance and resulting confidence
interval for effect estimates.

Pina Vegas et al. [1] used weighting to adjust for con-
founding, and stated that, ‘Stabilized weights were cal-
culated to preserve the same size of the original data
and produce an appropriate estimation of the main ef-
fect variance’. While stabilized weights yield a weighted
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pseudo-population of equal size to the original study
population, they do not yield the same number of
weighted events as that for the original study population.
The variance of an estimator depends on the number of
outcome events, not on the sample size. By not appropri-
ately accounting for the weighting in their analysis, the
estimated variance was artificially small because it was
based on the number of weighted events, rather than on
the actual observed number of events, resulting in incor-
rect 95% Cls.

The impact of using an incorrectly estimated variance
can be indirectly observed by comparing the width of
the 95% Cls from the unadjusted incidence rate ratios
to the width of the 95% Cls that the authors reported
for the weighted analyses. Because adjustment for con-
founding using weighting methods makes modelling
assumptions about the underlying data, they tend to
yield larger variances, when estimated correctly, as
compared with the variance of the unadjusted estimate.
However, the results reported by Pina Vegas et al. [1]
show the opposite trend compared with what would be
expected using the methodology they employed.
Although the authors did not present unadjusted hazard
ratios, these can be estimated from the data presented
in Table 2 [1]. Using IL-17 inhibitors as an example, the
unadjusted incidence rate ratio (and 95% CI) comparing
eight events among 1354.9 person-years to the 30
events observed among 10519.3 person-years for TNF
inhibitor initiators is 2.07 (0.95, 4.52). The confidence
limit ratio, calculated by dividing the upper bound of the
confidence interval by the lower bound, provides an es-
timate of its width. For this unadjusted rate ratio, it is
4.76 (4.52/0.95). The weighted hazard ratio reported by
the authors was similar (1.9), but the 95% CI (1.2, 3.0)
was much narrower, with a confidence limit ratio of 2.5.
This suggests that had the confidence interval for this
weighted comparison been correctly estimated, then it
would likely have included the null value.

We urge the authors to correct their analysis and sug-
gest using either a robust variance estimator or boot-
strapping to appropriately account for the propensity
score weighting. We believe that the findings are not
valid as they currently stand.
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