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the same house as the patient — were asymp-
tomatic and tested negative for SARS-CoV-2 on 
RT-PCR assay. Throat and nasopharyngeal swabs 
that were obtained from 10 other close con-
tacts tested negative for SARS-CoV-2 on RT-PCR 
assay.
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Reversal of TGFβ1-Driven Profibrotic State 
in Patients with Pulmonary Fibrosis

To The Editor: The multiple signaling roles of 
transforming growth factor beta 1 (TGFβ1) 
limit the development of global signaling in-
hibitors of the cytokine as therapeutic agents.1,2 
Epigallocatechin gallate (EGCG), a commercially 
available food supplement, is a fibroblast-specific, 
irreversible inhibitor of both lysyl oxidase-like 2 
(LOXL2) and TGFβ receptors 1 and 2 (TGFβR1/2) 
kinase. Inhibition of LOXL2 generates the 
TGFβR1/2 kinase inhibitor,3 lowers cellular lev-
els of phosphorylated SMAD2/3, and suppresses 
TGFβ1-induced matrix production with blockade 

of collagen cross-linking. We tested the effect of 
oral EGCG treatment on lung tissues and serum 
samples obtained from 20 patients with pulmo-
nary fibrosis who had presented to our intersti-
tial lung disease clinic and were scheduled to 
undergo diagnostic lung biopsy. All the patients 
provided written informed consent.

In sequential order, half the patients were 
given capsules of EGCG (Teavigo) at a daily dose 
of 600 mg for 14 days before they underwent 
biopsy (treated group), and the other half did not 
receive the capsules (untreated group). We exam-

Figure 1 (facing page). Effect of EGCG on Biomarkers in Lung-Biopsy and Serum Samples from Patients  
with Pulmonary Fibrosis.

Panel A shows a Western blot analysis of lysates obtained from control lung tissue, from lung tissue obtained from 
untreated patients with pulmonary fibrosis, and from patients with pulmonary fibrosis who had received EGCG (all 
identified by their sample numbers), as analyzed for levels of fibronectin, collagen I, alpha smooth-muscle actin 
(α-SMA), SNAI1, β-actin, phosphorylated SMAD3 (pSMAD3), and total SMAD3. For each analysis, one of five rep
resentative gels is shown. Panel B shows the quantification of Western blot bands that had been normalized to 
β-actin and then to the reference sample (18541 RML UIP) on each gel. Multiple data points from biopsy samples  
of lung tissue obtained from the upper, middle, and lower lobes of each patient were averaged. Differences in pro-
tein levels across the three groups (5 control samples, 10 untreated samples, and 9 EGCG-treated samples) were 
tested for significance with the use of the exact Kruskal–Wallis distribution. Comparisons between the control group 
and the untreated group and between the untreated group and the EGCG-treated group were then performed with 
the use of exact Wilcoxon rank-sum testing with a Bonferroni correction. (Details are provided in Table S3 in the 
Supplementary Appendix.) Overall, of the patients who were included in the analyses, 60% had the fibrotic imaging 
pattern associated with usual interstitial pneumonitis (UIP), and the rest had nonspecific interstitial pneumonitis 
(NSIP) (30%) or hypersensitivity pneumonitis (HP) (10%). The horizontal lines indicate the mean values. Panel C 
shows the correlation between the pSMAD3 level and collagen I protein expression in 24 samples (Spearman’s cor-
relation, r = 0.53; P = 0.007). Data from control, untreated, and EGCG-treated patients are color-coded. Panels D and 
E show the results of enzyme-linked immunosorbent assays of serum cartilage oligomeric matrix protein (COMP) 
and periostin. Data from each patient before and after EGCG treatment were compared and analyzed with the use  
of the Wilcoxon signed-rank test (two-tailed).
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ined tissue samples that were not required for 
the diagnostic studies to determine the extract-
able levels of validated tissue profibrotic mark-
ers3 and compared the levels in the two groups. 
Fragments from five normal lungs were also 
included in the study as a control. The 20 pa-
tients in the treated group and the untreated 
group had a mean forced vital capacity that was 
70% of the predicted volume and a mean diffus-
ing capacity for carbon monoxide that was 55% 
of the predicted volume. (The clinical and demo-
graphic characteristics of the patients are pro-
vided in the Supplementary Appendix, available 
with the full text of this letter at NEJM.org.)

Among the patients who received EGCG, tis-
sue levels of extractable type I collagen, which 
was probably either poorly cross-linked or new 
collagen, were near the normal reference levels 
and were significantly lower than the levels in 
the untreated patients (P = 0.001) (Fig. 1A and 
1B). Likewise, in the treated patients, tissue lev-
els of snail family transcriptional repressor 1 
(SNAI1) and phosphorylated SMAD3 were also 
significantly lower than those in the control 
cohort. There was no evidence of a between-
group difference in levels of total SMAD3 or 
alpha smooth-muscle actin (α-SMA) among the 
various groups. The empirical correlation be-
tween the degree of reduction in collagen I pro-
tein and phosphorylated SMAD3 levels was 
positive, which was consistent with collagen 
expression driven by TGFβ1 signaling (Fig. 1C). 
We observed no evidence of correlation with col-
lagen messenger RNAs (see the Supplementary 
Appendix), which suggests that the inhibition of 
LOXL2 collagen cross-linking may substantially 
contribute to reduced accumulation of collagen I.

Serum biomarkers indicative of progression 
of idiopathic pulmonary fibrosis (IPF) do not 
decrease in response to drugs that have been 
approved for use in such patients by the Food 
and Drug Administration.4,5 Surprisingly, during 
14 days of EGCG treatment, we found decreased 

amounts of two fibroblast-derived serum bio-
markers, cartilage oligomeric matrix protein 
and periostin, which have been associated with 
IPF activity and prognosis,5 a finding that is 
consistent with an antifibrotic effect (Fig. 1D 
and 1E). Our data suggest that in patients with 
interstitial lung disease, EGCG treatment was 
associated with a reduction in fibrogenesis and 
thus may provide equipoise for the perfor-
mance of a long-term, randomized clinical 
trial of ECGC involving patients with this con-
dition.
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A Locally Transmitted Case of SARS-CoV-2 Infection in Taiwan

To the Editor: Since December 2019, an out-
break of infection with the novel coronavirus 
(SARS-CoV-2) has developed in Wuhan, China, 

and has spread to several countries, typically by 
travelers returning from China.1,2 Of the 3 mil-
lion Taiwanese persons who work in China, 
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