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Second letter to the Editor about the
article ‘‘The addition of blood flow
restriction to resistance exercise in
individuals with knee pain: a
systematic review and
meta-analysis’’

We read with interest the recent systematic review entitled
**The addition of blood flow restriction to resistance exer-
cise in individuals with knee pain: a systematic review and
meta-analysis’’ by Cuyul-Vasquez et al.’

The use of blood flow restriction (BFR) by muscu-
loskeletal rehabilitation and sports medicine professionals is
increasingly popular which makes this systematic review an
important addition. Although the authors reported that they
conducted the review following recommendations in the
Cochrane Handbook,? there are some important departures,
which have likely introduced biases and inconsistencies we
would like to draw attention to.

Our first concern is how the data for pain reduction (Fig.
3A in Cuyul-Vasquez et al.") were extracted and pooled.
Their results suggest no difference between interventions
(SMD =—-0.37, 95% ClI: —0.93, 0.19) at short-term follow-up.

On close inspection of the raw data used to gener-
ate the described effect sizes, we suspect a few critical
errors may have inadvertently crept into the final analyses
which have influenced the ultimate outcomes as calcu-
lated and reported. Firstly, the authors appear to have not
imported and pooled homogenous outcome measures, but
instead different methods of calculating these measures.
Specifically, it is hard to justify pooling ‘‘mean =+ standard
deviation (SD)’’ values for Numerical Pain Rating Scale
(NPRS), Visual Analogue Scale (VAS), and Western Ontario
and McMaster Universities Osteoarthritis Index pain sub-
scale (WOMAC,ain),>™ along with ‘‘mean difference £SD”’

values for Knee injury and Osteoarthritis Outcome Score
pain subscale (KOOSpain),® and ‘‘percentage (%) mean dif-
ference £SD’’ values for KOOSpain,” notwithstanding the use
of standardized mean differences (SMD). Furthermore, it
would appear that the direction of the effect estimate has
been reversed in one study.” The net effect of this is that
the effect estimate in the study of Segal et al.” is over-
estimated 4.5 times, and the overall effect size has been
extremely (37 times) overestimated based on our calcula-
tions (SMD=-0.010, 95% Cl: —0.267, 0.247) as depicted in
Fig. 1A. In addition, they excluded from the meta-analyses a
study® that reported pain outcomes (KOOS,.in) that appears
to meet their inclusion criteria for quantitative synthesis
(SMD = —0.058, 95% Cl: —0.311, 0.236 — Fig. 1B) given the
clinical heterogeneity of the studies pooled in this review.’

Another concern is how the authors’ reported and
selected data throughout the review. Specifically: (a) the
corresponding sample sizes for the included studies devi-
ate from the numbers reported in original publications, for
example in Giles et al.,’ the sample of the strengthening
group was n=39 and not 30; (b) the inclusion of a single-
session study by Korakakis et al.,’® that does not meet
the inclusion criteria (i.e. treatment duration between two
weeks to three months); (c) the exclusion from the knee
function meta-analysis of studies reporting relevant out-
come measures, such as the Kujala patellofemoral score®
and KOOS.®

The pooling of heterogeneous outcome measures, the
discrepancies in eligible studies, and the overestimation of
the pooled effect estimate suggest that these recommenda-
tions on the effectiveness of BFR should be interpreted with
some caution until the authors provide clarification. Anec-
dotally, BFR training is very common,'"'? however is also
associated with potentially serious side effects'>'* and deci-
sions on its use need to be based upon unbiased summaries
of the available evidence.
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A
Study name Statistics for each study Sample size SMDs and 95% CI

SMDs  SE Variance  95% ClI Z-Value p-Value BFR Control Rapdom siecia Relative weight
Pain reduction at short-term
Bryk 2016 -0.142 0.343 0.118 -0.815 0.531 -0.414 0679 17 17 15.00 [
Ferraz 2018 -0.200 0.354 0.126 -0.895 0.495 -0.564 0.573 16 16 14.17
Giles 2017 -0.080 0.225 0.051 -0.521 0.362 -0.354 0.724 40 39 — 35.12 [N
Segal 2015umen 0.017 0.317 0.100 -0.604 0.638 -0.054 0.957 19 21 .- 17.76 [N
Segal 2015mn  0.363 0.316 0.100 -0.256 0.981 1.148 0251 19 22 — 17.8c [N
Total -0.010 0.133 0.018 -0.271 0.252 -0.075 0.940 —~—

-1.00 -0.50 0.00 0.50 1.00

Hett ity: Tau®= 0.000; Q = 1.931, df = 4 (p = 0.748); 1?’= 0%
TSt of averal e?f:ct: Z=-0.075 (p = 0.940) ° Favours BFR  Favours Control
B
Study name Statistics for each study Sample size SMDs and 95% CI

SMDs  SE Variance _ 95%Cl __ ZValue p-Value BFR Control RandomgHfocts Relative weight
Pain reduction at short-term
Bryk 2016 -0.142 0.343 0.118 -0.815 0.531 -0.414 0679 17 17 14.13 0
Ferraz 2018 -0.200 0.354 0.126 -0.895 0.495 -0.564 0.573 16 16 13.26 [l
Giles 2017 -0.080 0.225 0.051 -0.521 0.362 -0.354 0.724 40 39 32.87 [
Segal 2015uemen 0.017 0.317 0.100 -0.604 0.638 -0.054 0.957 19 21 16.62 [
Segal 2015men 0.363 0.316 0.100 -0.256 0.981 1.148 0.251 19 22 16.71 N
Tennent 2017 -0.764 0.510 0.260 -1.763 0.236 -1.498 0.134 10 7 641l
Total -0.058 0.129 0.017 -0.311 0.195 -0.452 0.652

Heterogeneity: Tau?= 0.000; Q = 3.976, df = 5 (p = 0.553); I’= 0%
Test for overall effect: Z = -0.452 (p = 0.652)

Figure 1

-1.00 0.00 0.50

Favours Control

-0.50 1.00
Favours BFR

Pain reduction pooled results at short-term follow-up. (A) Re-calculation of pooled effect size of included studies in the

systematic review. (B) Pooled effect size with the additional study® that was excluded from quantitative synthesis.
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Reply to second letter to the editor
about the article ‘‘The addition of
blood flow restriction to resistance
exercise in individuals with knee
pain: a systematic review and
meta-analysis’’

We appreciate the comments by Korokakis et al." on our
article ‘The addition of blood flow restriction to resistance
exercise in individuals with knee pain: a systematic review
and meta-analysis’.> We would like to take the opportunity
to address several points raised in these comments which
adds to the discussion that this review already generated.>*

First, we do not agree with the comment ‘Although
the authors reported that they conducted the review fol-
lowing recommendations in the Cochrane Handbook, there
are some important departures, which have likely intro-
duced biases and inconsistencies. ..’ Our systematic review
was performed according to the recommendations of the
Cochrane Handbook and the PRISMA statement, which are
the current guideline recommendations regarding system-
atic review design and methodologies.>® In addition, the
results of the analysis of pooled data as performed by
Korokakis et al' and illustrated in their Figures (Figure 1A,
p= 0.94, Figure 1B, p=0.65) seem to be consistent with
our conclusion of a lack of effect of blood flow restriction
(BFR).

Second, despite the fact that the extracted data used
different scales and scores, it was possible to perform a
meta-analysis, according to the recommendations of the
current Cochrane Handbook, using standardised mean dif-
ferences to unify and adjust the values. Although this is
not ideal and could be a source of heterogeneity, it allowed
assessing the data in a more categorical manner with quan-
titative results.’

Additionally, it was suggested that we should have
included the study by Tennent et al.” Considering that its
effect measures are expressed in medians and interquartile
range, this is why it was not possible to include these data
in the meta-analysis with our other data using RevMan 5.3
software.> However, we tried to contact the corresponding
author to request the data, but did not receive a response.
In fact, the authors of the letter should change the estimator
measure of standard error and variance in their forest plots
(Figure 1A and 1B)," as it is not advisable in intervention
studies reporting the effect with this estimator as it makes

the interpretation of the results difficult.®® Despite this, the
magnitude of the effect remains small and not statistically
significant.

Regarding the meta-analysis of knee function, unlike the
Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) and the Knee Injury and Osteoarthritis Out-
come Score (KOOS) functional scales, the Kujala score is
a specific outcome measure for patellofemoral pain that
includes symptoms, function, and quality of life in a sin-
gle score.'” For this reason, the results of Giles et al."" were
not considered in this quantitative analysis.

Regarding the inclusion of Korakakis et al.'? this study was
only considered for the descriptive and qualitative analysis
and, therefore, did not influence the results of our meta-
analysis.

Regarding the final statement ‘The pooling of hetero-
geneous outcome measures, the discrepancies in eligible
studies, and the overestimation of the pooled effect
estimate suggest that these recommendations on the effec-
tiveness of BFR should be interpreted with some caution’,
while we understand the importance and caution about
heterogeneity, the random effect model used in our meta-
analysis attenuated this effect. Additionally, it is advisable
to conduct a meta-analysis despite the presence of sub-
stantial heterogeneity as this is considered under the
inconsistency domain when assessing the overall quality of
evidence using the GRADE approach. These methodological
aspects are described in the statistical methods’ section of
our review and follows the Cochrane Handbook, the PRISMA
statement, and the GRADE recommendations.? %314

Finally, we thank the authors of the letter for their
concern for our study. We used a transparent method of
assessing and reporting the evidence. All authors of system-
atic reviews with a meta-analysis must make methodological
decisions, but these are not made with the aim of intro-
ducing bias or decreasing the evidence for effectiveness of
treatment. None of the changes suggested by the authors
of the letter substantially modify the results or the conclu-
sions of our systematic review. An important aspect of our
results is that it reinforces that more clinical studies and of
better methodological quality are needed to demonstrate
in which patients and at which dose BFR may be clinically
effective.
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