Correspondence response

Our paper1 was primarily focused on the small effect that
preventing cartilage loss has on pain reduction. In an additional analysis, we noted that synovitis change mediated a small
percentage of that effect, an effect that was not statistically
significant. Cashin et al2 suggested that our mediation results
should be interpreted based on whether the 95% CIs for the
indirect or mediation effects overlapped with the null (ie, was
statistically significant). Like the American Statistical Association and leading methodology experts, we oppose drawing a
binary conclusion based on whether a threshold is statistically
significant. Crossing an arbitrary significance threshold does
not convey the presence or absence of a ‘real’ effect. Therefore,
we exercised caution and embraced uncertainty, rather than
dichotomy, in our conclusions. We do, however, agree that estimates for indirect effects are more robust measures of mediation
than estimates of per cent mediated.
With respect to the accuracy of the values in tables 3 and 4,
the values in the table are correct but results of calculations
were rounded to two decimal places for publication—this is the
source of the confusion. From table 3, for the 0.1 mm exposure
the full calculation is (0.04597)/(0.32578)=0.14110749, or
14.11% after rounding. For the 0.5 mm exposure, it is (0.02298)/
(0.16289)=0.1410768, or 14.11% after rounding.
With respect to exposure–mediator and mediator–outcome
effects, cartilage thickness loss (0.01 mm) was significantly associated with synovitis change over 24 months (estimate=0.09
(0.05,0.12) p<0.0001), while synovitis change was also associated with change in WOMAC pain (estimate=0.66 (0.40,0.93),
p<0.0001), supporting our conclusion that synovitis may be
acting as a mediator in this relationship. However, although
change in bone marrow lesions (BMLs) was predictive of change
in WOMAC pain over 24M, (estimate=0.11 (0.01,0.21),
p=0.0295), cartilage thickness loss (0.1 mm) was not predictive
of change in BMLs (estimate 0.08 (−0.01,0.17), p=0.0763).
In their letter, X-D et alask about excluding knees with severe
disease (Kellgren and Lawrence (KL) grade 4) from our analysis
and raise questions about the appropriateness of the WOMAC
survey as a tool to assess the relation of pain change with cartilage change.3 Knees with severe disease (KL grade 4) have been
excluded from almost all osteoarthritis (OA) trials examining
structural effects of treatment. On radiographs, these knees have
no joint space remaining in the most affected compartment and
MRIs show no cartilage left in that location, making it impossible

to preserve cartilage there. As for use of the WOMAC survey, we
chose to examine WOMAC pain because it is the most widely
used tool to assess pain in knee OA trials. Other pain surveys in
OA tend to produce similar results to those of WOMAC pain.
While we are not convinced that changes in other characteristics
of pain, such as its persistence, would more strongly associate
with cartilage loss than the WOMAC pain scale, we agree with
X-D et al that this question is worth further exploration.
Kathryn Bacon,1 Michael P LaValley,2 S Reza Jafarzadeh  ,3
David Felson  1
1

Rheumatology, Boston University School of Medicine, Boston, Massachusetts, USA
Biostatistics, Boston University School of Public Health, Boston, Massachusetts, USA
Section of Rheumatology, Boston University School of Medicine, Boston,
Massachusetts, USA

2
3

Correspondence to Professor David Felson, Boston University School of Medicine,
Boston, MA 02118, USA; dfelson@bu.edu
Handling editor Josef S Smolen
Contributors All authors helped draft the response and approved the final version.
Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.
Competing interests None declared.
Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.
Patient consent for publication Not required.
Provenance and peer review Commissioned; internally peer reviewed.
© Author(s) (or their employer(s)) 2020. No commercial re-use. See rights and
permissions. Published by BMJ.

To cite Bacon K, LaValley MP, Jafarzadeh SR, et al. Ann Rheum Dis Epub ahead of
print: [please include Day Month Year]. doi:10.1136/annrheumdis-2020-218178
Received 22 July 2020
Accepted 22 July 2020

►► http://dx.doi.org/10.1136/annrheumdis-2020-218139
►► http://dx.doi.org/10.1136/annrheumdis-2020-218433

Ann Rheum Dis 2020;0:1. doi:10.1136/annrheumdis-2020-218178
ORCID iDs
S Reza Jafarzadeh http://orcid.org/0000-0002-1099-9175
David Felson http://orcid.org/0000-0002-2668-2447

REFERENCES

1 Bacon K, LaValley MP, Jafarzadeh SR, et al. Does cartilage loss cause pain in
osteoarthritis and if so, how much? Ann Rheum Dis 2020;79:1105–10.
2 Cashin AG, McAuley JH, Lee H. Changes in synovitis and bone marrow lesions may not
mediate the effect of cartilage loss on joint pain in osteoarthritis. Ann Rheum Dis 2020.
doi: 10.1136/annrheumdis-2020-218139.
3 X-D Wu, Wu D, Huang W, et al. The relation between cartilage loss and pain in knee
osteoarthritis. Ann Rheum Dis 2020. doi: 10.1136/annrheumdis-2020-218433.

Ann Rheum Dis Month 2020 Vol 0 No 0

   1

Ann Rheum Dis: first published as 10.1136/annrheumdis-2020-218178 on 7 October 2020. Downloaded from http://ard.bmj.com/ on June 22, 2021 by guest. Protected by copyright.

Response to: ‘Relation between cartilage loss
and pain in knee osteoarthritis’ by Wu et al
and ‘Changes in synovitis and bone marrow
lesions may not mediate the effect of cartilage
loss on joint pain in osteoarthritis’ by Cashin
et al

