Copyright © By The Journal of Bone and Joint Surgery, Incorporated

Wallace, Annaet al.

Comparative Safety of the TFN-ADVANCED Proxima Femoral Nailing System: Findings from a U.S. Health-Care Database
http://dx.doi.org/10.2106/JBJS.20.02002

lof 5

September 16, 2021
Evaluating I mplant Fractures with the Premiere Hospital Databank

Matthew Klima, DO, FACS, FAAOS, FAOAO
Medical Director of Orthopedic Trauma
Sarasota Memorial Hospital

Other Contributors:

Anton Lambers MBBS BM edSci(Hons) M S(Dist) DipM gt

Asinvestigators of the same implant in the US and Australiawe were interested in * Comparative Safety of
the TFN-ADVANCED Proximal Femoral Nailing System’ by Wallace et. a. (1) This study found no
difference between breakage rates of TFNA and non-TFNA nalls.

There are some concerns regarding the datain the premiere hospital databank (PHD). If the patient was
referred to ahigher level of care for their revision procedure breakage is not captured, which may be
relevant considering 60% of the hospitals in the data set are small community hospitals. At one author’s
800+ bed academic institution, five implant fractures in the Gamma 3 and TFNa implants were referred
from outside institutions within the same time interval. The location of the breakage is unidentified and
could be variable, so that breakage of the proximal nail body in one group could be compared to the
breakage of adifferent component in another. (2-5) The studies by Lambers et al and Johnson et a
demonstrate that nail breakages occurred almost exclusively in unstable fracture patterns. (2,6) Here there
was no difference in breakage rates amongst different patterns which seemed unusual, and likely due to
errorsin ICD9/1CD10 coding to classify them. (7)

Time to breakage in our previous studies suggested earlier failuresin the TFNA than istypically seen of
nail breakage. (2,4) In the survival curve presented in this study there appeared to be a higher rate of
TFNA failures before 6 months which wasn't commented on. We questioned why breakage during the
index episode of care was one of the exclusion criterion as this would be exceedingly rare.

We accept the declared conflict of interest from the authors who are employees of the company that
manufactures the TFNaimplant, and we commend their efforts in assessing post market surveillance with
their publication. The study provides further data on breakage rates of the TFNA, however does not
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answer the question about breakage rate comparisons due to the study design limitations.

Disclaimer: e-Letters represent the opinions of the individual authors and are not copy-edited or verified
by JBJS.
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Article Author(s) to Letter Writer(s)

Letter in responseto the el etter by Klima and Lambers about our TFNA study published in JBJS.

Jennifer Wood, PhD, Guy Cafri, PhD, Anna Wallace, PhD, Paul Coplan, ScD

We thank Drs. Klimaand Lambers (hereafter referred to as ‘the authors') for their interest in our study (1).
We appreciate the opportunity to discuss the topics that they raised as they pertain to our study and to
understanding and interpreting real-world evidence studies more generally.

The primary objective of our study was to evaluate the comparative safety of TFNA vs. comparable
devices (hereafter referred to as ‘non-TFNA nails'). Asit relates to the outcome of nail breakage,
compar ative means that interest isin evaluating the difference in risk between the groups (as opposed to
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therisk in an individual group), and safety means an assessment of how safe the deviceis for general use.
Our study used state-of-the-art real-world data methods (2,3,4) to compare breakage rates in a cohort of
femoral fracture patients treated with the TFNA nail compared to a cohort treated with non-TFNA nails
(Stryker Gamma3 and Zimmer Natural Nail). The active comparator cohort design enabled us to identify
large cohorts (i.e., 14,370 patients implanted with TFNA and 8,260 patients implanted with Gamma3 and
Natural Nail) with known denominators and the propensity score method ensured that cohorts were similar
on baseline measured characteristics to reduce confounding. These rigorous methods overcome important
limitations of other published studies that used case series of nail breakages to make inferences about
safety. Below we provide point-by-point responses explaining how the points raised by the authors are
addressed by our study design and analysis approach.

Point 1. If the patient was referred to a higher level of care for their revision procedure, breakage is not
captured in the hospital database. As described in our article, alimitation of the Premier Healthcare
Database (PHD) is that nail breakages that present to a facility different from the one in which the original
implantation took place are not captured. This has the impact of underestimating the absol ute risk of
breakage within each study group. In addition and which is more relevant to the objective of the study, is
the potential impact on the difference in risk between the two cohorts. The authors comment that up to
60% of hospitalsin our study are small community hospitals and imply that they would not treat a nail
breakage. Therefore, patients who had index procedures performed in these hospitals may not have all
breakages recorded in the PHD. Missing 60% of breaks corresponds to atrue risk of breakage of 2.5 times
the observed risk, which isless than 3 times the observed risk used in the sensitivity analysis performed in
our paper, resulting in asmall risk difference of 0.025% at 18 months (5,6). While our data indicate that
approximately 60% of patients had index procedures performed in smaller hospitals (i.e., hospital bed size
< 400), it isunlikely that among patients with index procedures performed in these hospitals, who had
subsequent nail breakages, all would have been referred to a different hospital for their revision
procedures. Therefore, given that the results from the sensitivity analysis are similar to those based on the
data, even after making an extreme assumption about data capture, the results suggest that our findings are
robust to this concern.

In addition, in our main analysis, it isimportant to point out that hospital bed size was among the baseline
covariates that were balanced using the propensity score analysis. Given the similarity between TFNA

and non-TFNA cohorts on this covariate after balancing, thereisrelatively little concern that it would have
led to confounding of the study results.

Point 2. Location of the breakage is unidentified and could be variable, so that breakage of the proximal
nail body in one group could be compared to the breakage of a different component in another. The
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authors are correct that the location of nail breakage could not be identified in PHD. However, the intent
of our study was to assess the overall comparative risk of nail breakage, regardless of the location of the
break, as thisis more informative and more impactful to understanding patient safety.

Point 3. The studies by Lambers et al and Johnson et al demonstrate that nail breakages occurred almost
exclusively in unstable fracture patterns. Here there was no difference in breakage rates amongst different
patter ns which seemed unusual, and likely dueto errorsin ICD9/ICD10 coding to classify them. First, we
did not categorize patients according to stable or unstable femur fracture patterns, as |CD9/ICD10 coding
does not contain thislevel of detail. It isunclear what the authors are referring to regarding errorsin
ICD9/1CD10 coding. Second, we did not report breakage rates amongst different femur fracture patterns;
we did, however, categorize and analyze patients according to the location of the femur fracture at the time
of index procedure as a subgroup analysis. This subgroup analysis reported the risk difference of nail
breakage between TFNA and non-TFNA patients within specific femur fracture locations to evaluate the
robustness of our conclusions.

Point 4. Time to breakage in previous studies suggested earlier failuresin TFNA and in the Klima (7) and
Lambers et al (8) studiesthere appeared to be a higher rate of TFNA failures before 6 months, which was
not commented on in the Wallace et al. paper. Our choice to focus on the risk difference at 18 months
reflects afocus on a broader evaluation of the safety of the TFNA nail, which is better ascertained after
longer (rather than shorter) follow-up to ensure capture of most nail breakages. This time-period was pre-
specified prior to study execution in a publicly-posted protocol and statistical analysis plan (SAP). Post-
hoc evaluation of differences along the survival curve is susceptible to investigator bias and should be
done with caution. Nevertheless, we note that within the first 6 months, after adjusting for patient
covariate differences, the breakage rate was 0.13% and 0.10% in the TFNA and comparator groups,
corresponding to arisk difference of 0.03%. We also note that the largest risk difference within the first 6
months was at 4 months when it was 0.07% (95% CI: -0.01% to 0.14%), which can be inferred from
Figure 3.

Point 5. A question of why breakage during the index episode of care was one of the exclusion criteria as
this would be exceedingly rare. This exclusion was pre-specified in the protocol because we would not be
able to distinguish whether the breakages coded in the index procedure were of nails that were used in
prior procedures that were not observed in the PHD. We would not know, for these patients, what type of
nail was implanted during the prior procedure, the time from index procedure to nail breakage, or any of
the other patient characteristics at the time of index procedure (e.g., femur fracture type). Since these
patients would not be informative to our analysis, we applied an exclusion criterion to remove them.
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Point 6. The authors state they * accept the declared conflict of interest from the authors who are
employees of the company that manufactures the TFNa implant” . We appreciate the authors’
acknowledgement of our conflict of interest disclosures, aswe feel it isimportant for all researchersto
declare any conflicts of interest. We would like to clarify that we are employees of Johnson & Johnson
within the office of the Chief Medical Officer, a corporate group that was created to be independent of
commercia and R&D functionsin order to provide impartial evaluation of patient safety data. The
protocol for this study was posted publicly (http://www.encepp.eu/encepp/study Search.htm) and all
published analyses were pre-specified in a statistical analysis plan. The objective of our study wasto
evaluate the comparative safety of TFNA vs. non-TFNA nails. Collectively, the points raised by the
authors do not represent meaningful challenges to the design, analyses, or conclusions of our study.
Moreover, the propensity score-balanced active comparator cohort approach that we used helps to
overcome common limitations of real-world data, which iswhy it has become the methodol ogical standard
for real-world safety evidence generation for medical products over the last two decades (9).

References

1. Wallace A, Amis J, Cafri G, Coplan P, Wood J. Comparative Safety of the TFN-ADVANCED Proxima Femora Nailing System: Findings
from aU.S. Health-Care Database. J Bone Joint Surg Am. 2021;103(17):1637-1645.

2. Berger ML, Sox H, Willke RJ, et al. Good Practices for Real-World Data Studies of Treatment and/or Comparative Effectiveness:
Recommendations from the Joint | SPOR-1SPE Special Task Force on Real- World Evidence in Healthcare Decision-Making.
Pharmacoepidemiol Drug Saf 2017;26:1018-32.

3. Schneeweiss S. A basic study design for expedited safety signal evaluation based on electronic healthcare data. Pharmacoepidemiol Drug
Saf 2010;19:858-68.

4. Franklin M, Glynn RJ, Martin D, Schneeweiss S. Evaluating the Use of Nonrandomized Real World Data Analyses for Regulatory
Decision Making. Clin Pharmacol Ther. 2019 Apr;105(4):867-877.

5. Rothman KJ, Greenland S, Lash TL. Modern epidemiology. 3rd ed. Wolters Kluwer Health; 2008.

6. Rodgers A, MacMahon S. Systematic underestimation of treatment effects as a result of diagnostic test inaccuracy: implications for the
interpretation and design of thromboprophylaxis trials. Thromb Haemost. 1995 Feb;73(2):167-71.

7. Klima, M. Comparison of Early Fatigue Failure of the TFNa and Gamma 3 Cephalomedullary Nailsin the United States from 2015-2019. J
Orthop Trauma.2021 Feb 1;35(2):€39-e44

8. Lambers, A., B. Rieger, A. Kop, Implant fracture analysis of the TFNa proximal femoral nail. JBone Joint Surg Am, 2019. 101(9): p. 804-
811.

9. FDA Guidance. Guidance for Industry and FDA Staff Best Practices for Conducting and Reporting Pharmacoepidemiologic Safety Studies
Using Electronic Healthcare Data. https://www.fda.gov/files/drugs/published/Best-Practi ces-for-Conducting-and-Reporting-

Pharmacoepi demi ol ogi c- Saf ety-Studi es-Using-El ectroni c-Heal thcare-Data- Sets. pdf


http://www.encepp.eu/encepp/studySearch.htm
http://www.encepp.eu/encepp/studySearch.htm
http://www.encepp.eu/encepp/studySearch.htm

