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Drugs to Prevent Bronchopulmonary Dysplasia: Effect of
Baseline Risk on the Number Needed to Treat

Erik A. Jensen, MD, MSCE1,2, Robin S. Roberts, MSc3, and Barbara Schmidt, MD, MSc2,3

Infants born very preterm have a variable baseline risk of bronchopulmonary dysplasia (BPD). Using the example of
evidence-based drug therapies to prevent BPD, we designed a visual aid that displays the “number needed to treat”
with CIs for caffeine, vitamin A, and hydrocortisone over a range of baseline risks. (J Pediatr 2020;222:244-7).
ronchopulmonary dysplasia (BPD) is one of the most
frequent and serious complications of very preterm
birth, although rates vary considerably between cen-

ters and regions.1,2 BPD predisposes affected infants to
long-term deficits in growth, cardiopulmonary health, and
neurodevelopment.1 Understanding the likelihood of benefit
from treatments intended to reduce the risk of BPDmay help
clinicians, parents, and policy makers select the most appro-
priate evidence-based therapies for individual patients, cen-
ters, and national guidelines.

The “number needed to treat” (NNT) is an intuitive
measure of the absolute impact of therapies.3,4 However,
in contrast to relative measures of treatment effect, pub-
lished NNT values typically can be applied only to patients
whose baseline risks for the outcomes of interest are
similar to those of the average risks in the trial partici-
pants.3-5 Individualized calculations of the NNT are
required for all other patients.5 Visualizing the effect of
different baseline risks on the NNT may improve our un-
derstanding of the likelihood of a treatment benefit and
facilitate the comparison of different treatment options
aimed at improving the same outcome. Here we present
such a visual aid for a comparison of 3 drug therapies
shown to reduce the risk of BPD at 36 weeks postmenst-
rual age in very preterm infants.6-8

Methods

Our data sources were a single randomized trial of caffeine,6 a
Cochrane meta-analysis on intramuscular vitamin A,7 and an
individual participant data meta-analysis on prophylactic hy-
drocortisone.8 We estimated the risk difference (RD) and
NNT values, with corresponding 95% CIs, for each 1% inter-
val across a plausible range of control group event rates of
BPD between 20% and 80%. All RD and NNT values were
calculated using relative risks5 estimated from the published
BPD Bronchopulmonary dysplasia

NNT Number needed to treat

RD Risk difference
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rates of BPD in the study control and intervention groups.6-8

All analyses were conducted using STATA/SE 15.1
(StataCorp, College Station, Texas).

Results

The characteristics of the included studies are summarized in
the Table. For each therapy, the expected NNT was inversely
related to the control group event rate (Figure). A visual
display of the 95% CIs around the NNT values highlights
the differences in certainty about the size of the treatment
effect between the 3 therapies. Clinicians who wish to
determine the NNT with its 95% CI for an individual
infant or group of infants before choosing a particular drug
therapy should consider the control group event rates in
the Figure as the baseline risk of BPD for their patients.
For example, if the baseline risk of BPD is 20%, then no
more than 37 infants on average will need to be treated
with caffeine to prevent 1 additional case of BPD. In
contrast, the NNTs for vitamin A and hydrocortisone in
infants at that same low risk of BPD may be as high as 271
and 861, respectively (Figure).

Discussion

Several medications have been shown to reduce the risk of
BPD in randomized controlled trials, but the lack of decline
in BPD rates over time among very preterm infants con-
tinues to frustrate neonatal clinicians.2,9 The baseline risk
of BPD among treated infants is one factor that may influ-
ence the likelihood of decreasing the rate of BPD. We pre-
sent a novel visual display of individualized NNT and
95% CI values over a wide range of plausible baseline risks
for 3 drug therapies to prevent BPD. For each medication,
the expected NNT to prevent 1 case of BPD increased as
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the baseline risk of BPD decreased. Moreover, our analyses
show that the use of intramuscular vitamin A and prophy-
lactic hydrocortisone may result only in a small and poten-
tially undiscernible reduction in the rate of BPD if these
medications are used in populations with a low average
baseline risk of BPD.
Our visual display of the NNT with 95% CI values may

help explain some apparent discrepancies in the treatment
benefits that have been observed among studies. For
instance, a large observational study found no association
between the risk of BPD and the availability of intramus-
cular vitamin A during a national drug shortage, in contrast
to published trial data.7,10 Notably, the rates of BPD in the
treated and untreated infants in this observational study
were 44% and 40%, respectively,10 lower than the pooled
risk of 51% among the control group participants in the
original trials.7 At this lower risk, the upper 95% CI of
the NNT suggests that vitamin A may have prevented
BPD in as few as 9 study infants, <1% of those who received
the drug therapy.10

Although this analysis focuses on BPD, a graphical
display of expected NNT values for important dichotomous
outcomes could accompany any interventional trial or
meta-analysis. Such a tool may enable more accurate appli-
cation of study results to individual patients. For example,
after becoming aware that an expected NNT may be
much higher than suggested by the original trial, clinicians,
patients, or families may decide against a therapy for some
low-risk individuals. Conversely, high-risk patients or their
families may look favorably on a treatment that demon-
strated only a small and uncertain benefit in a healthier
population.
To calculate individualized values of the NNT, one

must estimate the baseline risk of an outcome for specific
patients or groups of patients. These estimations them-
selves will carry some degree of uncertainty. For the 3
drug therapies in this analysis, which are typically initiated
early in the postnatal period, the use of center-specific
rates of BPD in the target population may provide the
most reliable, readily available estimates of baseline risk.
For other circumstances, published outcome risk estima-
tors may be a useful, albeit imperfect, tool. Individualized
calculations of the NNT also rely on the assumption that
the relative risk of a therapy remains reasonably constant
across the range of plausible baseline risks. This assump-
tion is supported by an extensive empirical investigation5

and should be questioned only in the rare instances when
there is clear and convincing evidence that the relative ef-
fect of a therapy differs as a function of the baseline risk
of an outcome.
In summary, visual depiction of the NNT with 95% CI

over a range of baseline risks for an outcome of interest,
such as BPD, may facilitate the evidence-based use of this
intuitive, absolute measure of a treatment effect in a hetero-
geneous group of patients. n
245
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Figure. Efficacy of caffeine A, intramuscular vitamin A B, and prophylactic, low-dose hydrocortisone C, for the prevention of
BPD among very preterm infants.
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