
significance for any of its individual components. We did not
separately analyze the adjudicated cause of death for those in the
pulse wave analysis subpopulation, and we recognize this limitation
as our inability to identify the specific cause of death related to
increased PWV in our analysis. Nevertheless, increased PWV
has been shown to be an independent predictor of all-cause mortality
in prior meta-analyses (5), and we demonstrated in SUMMIT that
this association was generally observed in patients with COPD.

Finally, we agree that few novel risk factors are capable of
adding incremental risk prognostic information to global risk
scores (6). We did not make the claim that clinical practice would
be changed by evaluating PWV in patients with COPD, and
indeed, we clearly stated that “aggressive treatment focusing on
improving CVD risk factors is paramount.” Our findings support
that future trials should evaluate if a portion of the heightened
CVD risk observed in patients with COPD is independently
mediated by impaired arterial compliance. Nevertheless, we did
not observe that treating COPD with inhaler therapy could reduce
PWV, and as such, the mainstay of treatment in such patients
with concomitant CVD should be to treat traditional CVD risk
factors aggressively. n
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Thrombomodulin Did Not Benefit Acute
Exacerbation of Idiopathic Pulmonary Fibrosis in
a Trial

To the Editor:

We read with great interest the report by Kondoh and
colleagues regarding rhTM (recombinant human soluble
thrombomodulin) therapy for acute exacerbation of idiopathic
pulmonary fibrosis (AE-IPF) (1). Their data were surprising to
us in two aspects (1).

First, the 90-day survival in the non-rhTM arm of 89.2% (1) was
much higher than that in previous reports, which usually reported
90-day survival, 30% (2). The authors commented that including
patients with mild test results and improvement of standard of care
may have contributed to this excellent outcome (1). However, these
explanations might not be sufficiently persuasive, because life
prognosis for patients with AE-IPF was reported to be poor even for
those with PaO2

/FIO2
ratio.250 (3), and no known treatment option

has been proven to improve the survival of patients with AE-IPF (2).
High-flow nasal cannula and continuous positive airway pressure,
which became popular in the last decade, may benefit patient
survival because they do not require sedation and do not increase the
risk of secondary infection as traditional intubating mechanical
ventilation does. The authors also suggested some other possibilities.
However, even after taking these factors into account, the 10.8%
mortality still seems considerably low (1). We need to learn how
Kondoh and colleagues accomplished this excellent survival outcome
in the control arm (1).

Second, Kondoh and colleagues described that patients in
the rhTM arm trended toward poorer 90-day survival than
those in the non-rhTM arm with a marginal significance (rate
difference for survival, 216.7% [95% confidence interval (CI),
233.8% to 0.4%]; odds ratio [OR] for survival, 0.32 [95% CI, 0.09
to 1.11]; P=0.086) (1), although many previous observational
studies reported that rhTM benefits AE-IPF survival (3–6).
We systematically searched four electrical databases on February 3,
2020, to identify survival data on Day 90 using the following words:
“acute exacerbation idiopathic pulmonary fibrosis thrombomodulin.”

This article is open access and distributed under the terms of the Creative
Commons Attribution Non-Commercial No Derivatives License 4.0 (http://
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The current trial (1) was the only randomized trial. Three observational
studies provided data for survival rate difference on Day 90 (3, 5, 6).
Because baseline patient characteristics were not significantly different
in any item of these three studies, we believe using raw comparison data
is allowed. A random-model meta-analysis on the basis of these three
reports with 109 patients yielded Day 90 survival rate difference of 26%
in favor of the rhTM arm (95% CI, 13–39%; P,0.001) without
heterogeneity (I2=0%; P for heterogeneity=0.39). Baseline data were
different in another observational study with 40 cases (4); however, this
study provided adjusted OR for 90-day survival, which made this article
eligible for a meta-analysis. Pooled ORs for 90-day survival on the basis
of these four studies (3–6) were 3.1 in favor of rhTM-treated patients
(95% CI, 1.8–5.3; P,0.001; I2=0%; P for heterogeneity=0.54). Most
of the control subjects in the non-rhTM arm of these four studies were
treated with high-dose corticosteroids with a tapering dose. Some of
them were also treated with low-molecular-weight heparin,
cyclosporine, immunosuppressants, anticoagulants, antiplatelets, and
polymyxin. Two studies adopted 0.06 mg/kg/d rhTM, and the other
two adopted 380 U/kg/d rhTM on Days 1–6. In short, there was no
clear difference of treatment strategy between the current trial (1) and
previous observational studies (3–6). Notably, most of the key authors
in the four included articles were named in the author list of the recent
article by Kondoh and colleagues (1). We suppose many readers
would like to know what introduced this large discrepancy between the
current trial (1) and previous observations (3–6). Four additional
reports that were excluded from our analysis also revealed favorable
outcomes for the rhTM arm; three were excluded because they might
include the same patients as an included article (3), and one was
excluded because of including nonspecific interstitial pneumonia
cases.

In any case, we are grateful to Kondoh and colleagues (1) for
providing the most up-to-date survival data of AE-IPF cases and
alerting us not to use rhTM for AE-IPF. n

Author disclosures are available with the text of this letter at
www.atsjournals.org.

Nobuyuki Horita, M.D., Ph.D.*
Kaneko Takeshi, M.D., Ph.D.
Yokohama City University Graduate School of Medicine
Yokohama, Japan

*Corresponding author (e-mail: horitano@yokohama-cu.ac.jp).

References

1. Kondoh Y, Azuma A, Inoue Y, Ogura T, Sakamoto S, Tsushima K, et al.
Thrombomodulin alfa for acute exacerbation of idiopathic pulmonary
fibrosis: a randomized, double-blind placebo-controlled trial. Am J
Respir Crit Care Med 2020;201:1110–1119.

2. Collard HR, Moore BB, Flaherty KR, Brown KK, Kaner RJ, King TE Jr,
et al.; Idiopathic Pulmonary Fibrosis Clinical Research Network
Investigators. Acute exacerbations of idiopathic pulmonary fibrosis.
Am J Respir Crit Care Med 2007;176:636–643.

3. Sakamoto S, Shimizu H, Isshiki T, Sugino K, Kurosaki A, Homma S.
Recombinant human soluble thrombomodulin for acute exacerbation
of idiopathic pulmonary fibrosis: a historically controlled study. Respir
Investig 2018;56:136–143.

4. Kataoka K, Taniguchi H, Kondoh Y, Nishiyama O, Kimura T, Matsuda T,
et al. Recombinant human thrombomodulin in acute exacerbation of
idiopathic pulmonary fibrosis. Chest 2015;148:436–443.

5. Hayakawa S, Matsuzawa Y, Irie T, Rikitake H, Okada N, Suzuki Y.
Efficacy of recombinant human soluble thrombomodulin for the

treatment of acute exacerbation of idiopathic pulmonary fibrosis: a
single arm, non-randomized prospective clinical trial. Multidiscip
Respir Med 2016;11:38.

6. Arai T, Kida H, Ogata Y, Marumo S, Matsuoka H, Gohma I, et al.; Osaka
Acute Exacerbation of Interstitial Pneumonia Research Group.
Recombinant thrombomodulin for acute exacerbation in idiopathic
interstitial pneumonias. Respirology 2019;24:658–666.

Copyright © 2020 by the American Thoracic Society

Reply to Horita and Takeshi

From the Authors:

We thank Dr. Horita and Dr. Takeshi for their interest and
important comments regarding our recent randomized trial (1).

The 90-day survival proportion in the non–thrombomodulin
alfa arm was much higher than that in previous reports (2–4), as
indicated by Horita and Takeshi. Indeed, as well as the 90-day survival
proportion in the placebo group, the 90-day survival proportion in
all subjects included in the full analysis set in our study was even
higher than assumed. Some possible reasons for this unexpected result
were discussed in our article, but no clear reason was found.

We also did not anticipate the discrepancy between the results
of our study and those of previous studies. Although some possible
reasons for this discrepancy were also considered in our article, the
definite reason is still unclear.

As we discussed in our article, acute exacerbation of idiopathic
pulmonary fibrosis could have a heterogeneous pathology, meaning
there would be factors that remain to be elucidated. Consequently, it
may be important to examine the prognostic factors of acute
exacerbation to select a more homogeneous population and/or to
have a more balanced allocation of cases in future studies. n

Author disclosures are available with the text of this letter at
www.atsjournals.org.

Yasuhiro Kondoh, M.D., Ph.D.*
Tosei General Hospital
Aichi, Japan

Arata Azuma, M.D., Ph.D.
Nippon Medical School
Tokyo, Japan

Jun Tagawa
Asahi-Kasei Pharma Corporation
Tokyo, Japan

Sakae Homma, M.D., Ph.D.
Toho University
Tokyo, Japan

ORCID IDs: 0000-0001-7456-5459 (Y.K.); 0000-0003-0506-9966 (A.A.).

This article is open access and distributed under the terms of the Creative
Commons Attribution Non-Commercial No Derivatives License 4.0 (http://
creativecommons.org/licenses/by-nc-nd/4.0/). For commercial usage and
reprints, please contact Diane Gern (dgern@thoracic.org).

Originally Published in Press as DOI: 10.1164/rccm.202003-0666LE on
March 31, 2020

CORRESPONDENCE

Correspondence 151

http://www.atsjournals.org/doi/suppl/10.1164/rccm.202003-0494LE/suppl_file/disclosures.pdf
http://www.atsjournals.org
mailto:horitano@yokohama-cu.ac.jp
http://crossmark.crossref.org/dialog/?doi=10.1164/rccm.202003-0666LE&domain=pdf
http://www.atsjournals.org/doi/suppl/10.1164/rccm.202003-0666LE/suppl_file/disclosures.pdf
http://www.atsjournals.org
http://orcid.org/0000-0001-7456-5459
http://orcid.org/0000-0003-0506-9966
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:dgern@thoracic.org
http://dx.doi.org/10.1164/rccm.202003-0666LE

	Click to see any corrections or updates, and to confirm this is the authentic version of record: 
	10: 
	11: 



