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Dear Editor,

We represent the leadership of the largest randomized clini-
cal trials and ongoing registries with edoxaban and wish to 
comment on the research letter by Raschi et al. [1] that sum-
marized a hypothesis-generating study linking direct oral 
anticoagulants (DOACs) to interstitial lung disease (ILD), 
especially with factor-Xa inhibitors, with disproportionality 
signals between specific anticoagulants.

First, it is critical to underscore that this disproportion-
ality analysis was conducted using the US Food and Drug 
Administration (FDA) Adverse Event (FAERS) database, 
which contains adverse event reports voluntarily and unsys-
tematically submitted by healthcare providers and consum-
ers. The FAERS website [2] itself acknowledges several 
limitations in their data, including an inability to establish 
causality, incomplete and duplicate reports, unverified data, 
and inability to establish occurrence rates, and the FDA 
themselves conclude that “the FAERS data by themselves 
are not an indicator of the safety profile of the drug or bio-
logic.” Thus, accurate numbers for neither the numerator 
(cases) nor the denominator (exposures) are available from 
this database.

Furthermore, important limitations of the data presented 
by Raschi et al. include the lack of evaluation for other 

potential causes; limited ability to account for very large 
differences in the regional use of specific DOACs, reporting 
rates, and of ILD; lack of information regarding diagnostic 
criteria and thresholds for reporting cases; and uncertain 
temporality between onset of ILD and timing of initiation 
of anticoagulation.

Large randomized clinical trials and well-conducted reg-
istries avoid many of the limitations enumerated above. The 
largest randomized clinical trials conducted with DOACs in 
patients with atrial fibrillation (ENGAGE AF-TIMI 48 [3]) 
and in patients with venothromboembolism (HOKUSAI-
VTE [4]) compared edoxaban (n = 18,212) with warfarin 
(n = 11,185) and had an independent review by a pulmonary 
expert of 160 suspected cases of ILD. The reviewer con-
cluded there was “No evidence to support a drug-induced 
ILD was identified in this evaluation of these two Phase 3 
global Edoxaban trials” [5].

We believe that the reporting odds ratios calculated by 
Raschi et al. are difficult to interpret given the elective nature 
of these reports and are likely biased against edoxaban 
because it was the last of the DOACs introduced (available 
for only 4 of the 15 years covered in this analysis) and is 
most commonly prescribed in Asia where rates of diagno-
sis of ILD are highest. Table 1 in the letter by Raschi et al. 
includes a total of 64 estimates of risk for eight therapies 
(with no adjustments for multiple comparisons) with values 
of RORs that range from 0.62 to 11.37, and vary widely even 
among similar therapies (range of RORs for all DOACs, 
0.92–2.64, for factor Xa inhibitors only, 1.04–2.89) dem-
onstrating no consistency of the findings across the various 
sensitivity analyses.

Last, the authors call for data from prospective registries 
such as the Edoxaban Treatment in routiNe clinical prActice 
(ETNA) registries. In the ETNA-AF and ETNA-VTE regis-
tries, ILD was reported in 5/11,190 (0.04% [95% confidence 
interval 0.01–0.10] and 0/1702 [upper bound of 95% confi-
dence interval 0.2]) patients after 2 and 1 years, respectively. 
Thus, the data from these well-conducted global registries 
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do not support the authors’ hypothesis of a high and dispro-
portionate risk for ILD with edoxaban. We agree with the 
US FDA that analysis from voluntary adverse event report-
ing systems should be considered hypothesis generating and 
extreme caution is needed in interpreting the results.

Declarations 

Funding No funding was received for the preparation of this letter.

Conflict of interest Robert P. Giugliano reports grants from Daiichi 
Sankyo, during the conduct of the study; personal fees from Akcea, 
Amarin, American College of Cardiology, Boehringer-Ingelheim, 
Bristol Myers Squibb, CVS Caremark, GlaxoSmithKline, Janssen, 
Lexicon, Portola, Pfizer, Servier, CryoLife, Esperion, Eli Lilly, Sam-
sung, SAJA Pharmaceuticals, and Dr. Reddy’s Laboratories, grants 
from Anthos, grants and personal fees from Merck, Amgen, and Dai-
ichi Sankyo, outside the submitted work; and an institutional research 
grant to the TIMI Study Group at Brigham and Women’s Hospital for 
research he is not directly involved in from Abbott; Aralez; AstraZen-
eca; Bayer; Eisai; GlaxoSmithKline; Intarcia; Janssen Research and 
Development; Medicines Company; MedImmune; Novartis; Poxel; 
Quark Pharmaceuticals; Roche; Takeda; Zora Biosciences. Takeshi 
Yamashita reports grants and personal fees from Daiichi Sankyo, Bris-
tol-Myers Squibb, and Bayer, personal fees from Ono Pharmaceuti-
cal and Toa Eiyo, outside the submitted work. Raffaele De Caterina 
reports grants, personal fees, and non-financial support from Daiichi 
Sankyo during the conduct of the study; grants and personal fees from 
Boehringer Ingelheim, BMS/Pfizer, Novartis, and Portola, grants, 
personal fees, and non-financial support from Bayer, Daiichi Sankyo, 
Menarini, and AstraZeneca, outside the submitted work, and personal 
fees from Roche.

Ethics approval Not applicable.

Code Availability Not Applicable.

Consent to participate Not applicable.

Consent for publication Not applicable.

Availability of data and material Not applicable.

Author contributions All authors assisted with the preparation of the 
letter and read and approved the final version.

Open Access This article is licensed under a Creative Commons Attri-
bution-NonCommercial 4.0 International License, which permits any 
non-commercial use, sharing, adaptation, distribution and reproduction 
in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other 
third party material in this article are included in the article’s Creative 
Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons 
licence and your intended use is not permitted by statutory regula-
tion or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit 
http://creat iveco mmons .org/licen ses/by-nc/4.0/.

References

 1. Raschi E, Fusaroli M, Diemberger I, Poluzzi E. Direct oral anti-
coagulants and interstitial lung disease: emerging clues from 
pharmacovigilance. Drug Saf. 2020;43(11):1191–4. https ://doi.
org/10.1007/s4026 4-020-00990 -9.

 2. US Food and Drug Administration. Questions and answers on 
FDA’s Adverse Event Reporting System (FAERS). 4 June 2018. 
https ://www.fda.gov/drugs /surve illan ce/quest ions-and-answe rs-
fdas-adver se-event -repor ting-syste m-faers . Accessed 5 Nov 2020.

 3. Giugliano RP, Ruff CT, Braunwald E, Murphy SA, Wiviott SD, 
Halperin JL, ENGAGE AF-TIMI 48 Investigators, et al. Edoxaban 
versus warfarin in patients with atrial fibrillation. N Engl J Med. 
2013;369:2093–104.

 4. HOKUSAI-VTE Investigators. Edoxaban versus warfarin for the 
treatment of symptomatic venous thromboembolism. N Engl J 
Med. 2013;369:1406–15.

 5. Daiichi Sankyo. Internal safety data. Basking Ridge (NJ) (2011).

http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1007/s40264-020-00990-9
https://doi.org/10.1007/s40264-020-00990-9
https://www.fda.gov/drugs/surveillance/questions-and-answers-fdas-adverse-event-reporting-system-faers
https://www.fda.gov/drugs/surveillance/questions-and-answers-fdas-adverse-event-reporting-system-faers

	Comment on: “Direct Oral Anticoagulants and Interstitial Lung Disease: Emerging Clues from Pharmacovigilance”
	References




