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Summary
Background Previous studies have reported that tafamidis treatment was associated with better outcomes in patients
with transthyretin amyloid cardiomyopathy (ATTR-CM) compared with those without tafamidis treatment. Therefore,
we aimed to systematically assess the association of tafamidis treatment with outcomes in patients with ATTR-CM.

Methods The protocol for this systematic review and meta-analysis was registered in the PROSPERO
(CRD42022381985). Pubmed, Ovid Embase, Scopus, Cochrane Library, and Web of Science were interrogated to
identify studies that evaluated the impact of tafamidis on prognosis in ATTR-CM, from January 1, 2000 to June 1,
2023. A random-effects model was used to determine the pooled risk ratio (RR) for the adverse endpoints. In
addition, the main outcomes included all-cause death or heart transplantation, the composite endpoints included
all-cause death, heart transplantation, cardiac-assist device implantation, heart failure exacerbations, and
hospitalization.

Findings Fifteen studies comprising 2765 patients (mean age 75.9 ± 9.3 years; 83.7% male) with a mean follow-up
duration of 18.7 ± 17.1 months were included in the meta-analysis. There was a decrease in left ventricular
ejection fraction (LVEF) (standard mean differences (SMD: −0.17; 95% confidence interval (CI), −0.31 to −0.03;
P = 0.02) but were no significant differences in intraventricular septum (IVS) thickness or global longitudinal
strain (GLS) after tafamidis treatment. However, subgroup analysis showed no significant deterioration in LVEF
in the patients with wild-type ATTR after tafamidis treatment (SMD: −0.11; 95% CI, −0.34 to 0.12, P = 0.34). In
addition, the group with tafamidis treatment had a decreased risk for all-cause death or heart transplantation
compared to patients without treatment (the pooled RR, 0.44; 95% CI, 0.31–0.65; P < 0.01). Subgroup analysis
showed that there was no significant difference of tafamidis on the outcomes in patients with wild-type or
hereditary ATTR (RR, 0.44; 95% CI, 0.27–0.73 versus 0.21, 95% CI, 0.11–0.40, P = 0.08). Furthermore, tafamidis
treatment was associated with a lower risk of the composite endpoint (RR, 0.57; 95% CI, 0.42–0.77; P < 0.01).

Interpretation Our findings suggested that there was no significant deterioration in LVEF in the patients with wild-
type ATTR after tafamidis treatment. In addition, tafamidis treatment was associated with a low risk of all-cause death
and adverse cardiovascular events.

Funding This work was supported by grants from the Natural Science Foundation of Sichuan Province [Grant
Number: 23NSFSC4589] and the National Natural Science Foundation of China [Grant Number: 82202248].
*Corresponding author. Department of Cardiology, West China Hospital, Sichuan University, Guoxue Xiang No. 37, Chengdu, Sichuan 610041,
China.

E-mail addresses: Chenyucheng2003@126.com, Chenyucheng2003@163.com (Y. Chen).
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Research in context

Evidence before this study
We sought studies across Pubmed, Ovid Embase, Scopus,
Cochrane Library, and Web of Science between January 1,
2000 and June 1, 2023. We included observational cohort
studies, randomized controlled trials, and early-phase clinical
trials published in peer-reviewed journals accompanied by a
complete analysis of the impact of tafamidis on prognosis in
patients with ATTR-CM. Duplicated studies were excluded
using Endnote version X9 (Clarivate Analytics). The studies
with a mean/median follow-up time greater than 6 months
and published in English were considered. The editorials,
reviews, commentaries, conference abstracts, and case reports
were excluded. The quality of included studies was
independently assessed using the Cochrane risk of bias tool
for randomized controlled trials and the Newcastle-Ottawa
Scale for observational studies.

Added value of this study
There was no significant deterioration in LVEF in the patients
with wild-type ATTR after tafamidis treatment and tafamidis
treatment is associated with a low risk of all-cause death,
heart transplant, heart assist device implantation, heart failure
exacerbations and hospitalization in patients with ATTR-CM.

Implications of all the available evidence
Our systematic meta-analysis highlights the survival benefit of
tafamidis treatment, which strengthens the evidence for
recommendations for the treatment of patients with ATTR-
CM. Further research, encompassing larger sample sizes and
long-term follow-up, is warranted to evaluate the efficacy of
tafamidis in the treatment of ATTR.
Introduction
Transthyretin amyloid cardiomyopathy (ATTR-CM) is a
severe disease characterized by an accumulation of
amyloid fibrils composed of misfolded transthyretin
protein in the heart.1 The prevalence of ATTR-CM was
varied in certain patient cohorts, such as 16% in patients
with severe calcific aortic stenosis undergoing trans-
catheter aortic valve implantation (TAVI),2 13% in pa-
tients with heart failure (HF) with preserved ejection
fraction (HFpEF) and with left ventricular hypertrophy
(LVH).3 ATTR-CM is a rapidly progressive disorder with
a median survival of 2–6 years.4 Early diagnosis of pa-
tients with ATTR-CM and the timely initiation of ther-
apy is important.

Traditional therapies, such as beta-blockers or
angiotensin-converting enzyme inhibitors/angiotensin
receptor blockers (ACEI/ARB) for symptomatic relief,
cannot reverse the underlying cause of ATTR-CM.
Recent evidence suggests that the treatment with tafa-
midis is beneficial in patients with ATTR-CM.1,4 Tafa-
midis is a transthyretin stabilizer that can potently
occupy thyroxine-binding sites and keep the tetrameric
structure of the transthyretin protein from dissociating
into intermediates transthyretin protein with high
specificity.5 In the ATTR-ACT trial, tafamidis was re-
ported to be associated with improved survival in pa-
tients with ATTR-CM,6 similar to other observational
studies.7–14 Moreover, other studies have reported that
tafamidis delays structural and functional changes in
the left ventricle.15,16 Nevertheless, changes in the left
ventricle, following tafamidis treatment, vary within
these studies and its efficacy is limited by small sample
sizes, low number of events, and short follow-up pe-
riods. Up to date, there were systematic reviews on the
efficacy of tafamidis in patients with ATTR-CM but no
meta-analysis had been conducted.

Thus, we conducted a systematic review and
random-effects meta-analysis for estimating the efficacy
of tafamidis in patients with ATTR-CM.

Methods
Search strategy and selection criteria
A systematic interrogation across Pubmed, Ovid
Embase, Scopus, Cochrane Library and Web of Science
was conducted by two independent reviewers (HYC and
ZHT) to identify publications of studies that assessed the
efficacy of tafamidis on outcomes in patients with ATTR-
CM between January 1, 2000 and June 1, 2023. The
detailed search protocol is provided in the Supplemental
Material.

A systematic review and meta-analysis of studies
relating to the treatment of ATTR-CM patients with
tafamidis was performed in accordance with the guide-
lines of the Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) and was previ-
ously registered with PROSPERO (CRD42022381985).17

The ethical approval and informed consent of partici-
pants were waived for this study type. The inclusion
criteria were as follows: 1) observational cohort studies
(both retrospective and prospective) or randomized
controlled trials; 2) early-phase clinical trials published
in peer-reviewed journals accompanied by complete
www.thelancet.com Vol 63 September, 2023
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analysis; 3) studies examining the impact of tafamidis on
prognosis in patients with ATTR-CM; 4) studies with a
mean/median follow-up time greater than 6 months;
and 5) studies published in English. The exclusion
criteria included editorials, reviews, commentaries,
conference abstracts, and case reports.

Data analysis
Two independent reviewers (HYC and ZHT) screened
publication titles and abstracts, based on the inclusion
and exclusion criteria, and then further confirmed
whether the full text met the inclusion criteria. Dupli-
cated studies were excluded using Endnote version X9
(Clarivate Analytics). Any discrepancy was resolved by a
third reviewer (JW). Eligible study data were extracted by
the two reviewers (HYC and ZHT) using a pre-
determined data collection table. Study characteristics
including the first author, year of publication, study
design, sample size, patient population, and study
duration, as well as patient characteristics including age,
sex, NYHA class, ATTR type, race, baseline and
outcome measures, were extracted. The primary
endpoint was defined as all-cause death or heart trans-
plantation, while the composite endpoints included all-
cause death, heart transplantation, cardiac-assist device
implantation, heart failure exacerbations and hospitali-
zation. The differences in left ventricular ejection frac-
tions (LVEF), intraventricular septum (IVS) thickness,
and global longitudinal strain (GLS) on echocardio-
grams or cardiovascular magnetic resonance (CMR)
imaging between the before and after tafamidis treat-
ment were extracted. For the study from Bezard et al.,14

the numbers of endpoints were extracted by survival
curves using IPDfromKM.18 In addition, we conducted
propensity score matching (PSM) in two studies7,13 that
underwent PSM for inclusion to control baseline dif-
ferences. Furthermore, four studies,19–22 provided as
median (range), were converted into mean ± SD for
pooled SMDs calculation.

The quality of included studies was independently
assessed by two reviewers (HYC and ZHT) using the
Cochrane risk of bias tool23 for randomized controlled
trials and the Newcastle-Ottawa Scale24 for observational
studies. Using the Cochrane risk of bias tool, the
following 7 domains were evaluated: random-sequence
generation, allocation concealment, blinding of partici-
pants and personnel, blinding of outcome assessment,
completeness of data, selective reporting, and other
biases. Each domain was assessed based on low, un-
clear, or high risk of bias. Using the Newcastle-Ottawa
Scale, a total of 8 domains, namely representativeness,
selection, exposure ascertainment, the outcome at
baseline, comparability, outcome assessment, follow-up
duration, and adequacy of follow-up, were used for
scoring the study quality.

All statistical analyses were performed using R,
version 4.2.1 (Rstudio). Dichotomous variables were
www.thelancet.com Vol 63 September, 2023
reported as numbers (proportions), and continuous
variables were shown as mean ± SD or median (IQR).
Risk ratios (RRs) with 95% confidence intervals (CI)
were calculated for a dichotomous outcome according to
the random-effects model, and standard mean differ-
ences (SMDs) were presented for the comparisons of
the changes of continuous variables before and after
tafamidis treatment. The heterogeneity within the
included studies was assessed based on Cochran’s Q
test and Higgins I2 values. I2 values of 25%, 50%, and
75% showed mild, moderate, and high heterogeneity,
respectively. Subgroup analysis was performed for
exploring heterogeneity. We performed sensitivity
analysis and Begg’s test which was used to test publi-
cation bias. The analysis was considered significant
when P < 0.05.

Role of the funding source
The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing
of the report. All authors had full access to all the data
used in the study and accept the final responsibility for
the decision to submit to the publication.

Results
Study selection and patients’ characteristics
The systematic literature search identified 3437 related
studies, including 415 from PubMed, 1320 from Ovid
Embase, 128 from Cochrane Library, 855 from Scopus
and 719 from Web of Science. 1728 articles were further
screened based on title and abstract after the removal of
duplicates. The full texts of 37 articles were reviewed.
Ten conference abstracts, 8 articles25–32 with overlapping
data from the ATTR-ACT study,6 and 4 studies33–36

without available data for analysis were excluded.
Finally, fifteen articles,6–16,19–22 involving a total of 2765
patients, were included in the meta-analysis. The study
and patient characteristics are summarized in Table 1
and Table 2. 1251 (45.2%) of 2765 patients with
ATTR-CM received tafamidis treatment. The weighted
mean age of patients was 75.9 ± 9.3 years, and 2316
(83.7%) patients were male. The average follow-up
duration was 18.7 ± 17.1 months. 678 (28.0%) patients
died or received heart transplantation in nine studies.6–14

In addition, a total of 1060 patients with wild-type ATTR
(wtATTR) in 4 articles7,10,11,13 and 78 patients with he-
reditary ATTR (hATTR) in 1 article12 were included for
subgroup analysis. A flowchart of the study is shown in
Fig. 1. A detailed risk of bias analysis for the included
studies is presented in Supplementary Table S1 and
Supplementary Table S2.

Outcomes
The primary endpoint: all-cause death or heart
transplantation
Nine studies,6–14 involving a total of 2418 patients, were
included to analyse the relationship between tafamidis
3
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First author Published
year

Study type Patients,
no.

The median
follow-up
duration, months

Treatment Patient populationa Endpoint

Merlini et al.21 2013 Phase II 21 12 Tafamidis 20 mg/d Cardiomyopathic; cardio-neuropathic;
neuropathic

Only include for the analysis of changes in
LVEF and IVS

Maurer et al.20 2015 Phase II 35 12 Tafamidis 20 mg/d Cardiomyopathic Only include for the analysis of changes in
LVEF and IVS

Sultan et al.8 2017 Retrospective 64 13.6 ± 5.6b Tafamidis 20 mg/d Cardiomyopathic All-cause death

Rosenblum
et al.9

2018 Retrospective 120 22.8 (12–33.6) Tafamidis, diflunisalc Cardiomyopathic All-cause death and OHT

Maurer et al.6 2018 Phase III 441 30 Tafamidis 80 mg/d or
20 mg/d

Cardiomyopathic All-cause death, heart transplant, and
cardiac mechanical assist devices

Gospodinova
et al.12

2020 Prospective 78 30 (15–48) Tafamidis 20 mg/d Cardiomyopathic; cardio-neuropathic All-cause death

Bézard et al.14 2020 Prospective 646 21.0 (6.2–45.2) Tafamidis 80 mg/d or
20 mg/d

Cardiomyopathic; cardio-neuropathic;
neuropathic

All-cause death, heart transplant, and
cardiac decompensation

Ochi et al.10 2022 Retrospective 82 16.7 (8.8–23.8) Tafamidis 80 mg/d Cardiomyopathic All-cause death, HF hospitalizations, and
pacemaker implantation

Hussain et al.11 2022 Prospective 107 13.5 Tafamidis Cardiomyopathic Death, hospitalization for heart failure

Giblin et al.22 2022 Retrospective 45 12 Tafamidis 61 mg/d Cardiomyopathic Only include for the analysis of changes in
LVEF, IVS, and GLS

Ichikawa et al.16 2023 Retrospective 41 16 ± 8 Tafamidis Cardiomyopathic Only include for the analysis of changes in
LVEF, IVS, and GLS

Ghoneem
et al.13

2023 Retrospective 842d 12 Tafamidis Cardiomyopathic All-cause death, heart failure exacerbations

Takashio et al.7 2023 Retrospective 66d 37.5 ± 18.1 Tafamidis 80 mg/d Cardiomyopathic All-cause death, heart failure
hospitalization

Rettl et al.15 2023 Prospective 137 9.5 ± 5.1b Tafamidis 61 mg/d or
20 mg/d

Cardiomyopathic Only include for the analysis of changes in
LVEF, IVS, and GLS

Chamling et al.19 2023 Retrospective 40 12 ± 3b Tafamidis 61 mg/d Cardiomyopathic Only include for the analysis of changes in
LVEF and GLS

NI = not included; ATTR = transthyretin amyloidosis; OHT = orthotopic heart transplant; HF = heart failure; LVEF = left ventricular ejection fraction; IVS = intraventricular septum; GLS = global longitudinal
strain. aThe 15 patients with pure neuropathy were excluded from the meta-analysis. bThe average follow-up time of the included patients. c13 patients receiving diflunisal in this study were excluded from
the meta-analysis. dThe numbers of patients were from cohorts after propensity score matched.

Table 1: Baseline characteristics of the included studies.

Articles
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and the primary endpoint of all-cause death or heart
transplantation. 194 (18.9%) of 1028 patients that
received tafamidis treatment reached the primary
endpoint while 484 (34.8%) of 1390 patients without
tafamidis treatment reached the primary endpoint. Pa-
tients who received tafamidis treatment were associated
with a significantly lower RR (RR, 0.44; 95% CI,
0.31–0.65; P < 0.01; Fig. 2A) compared to the patients
who did not receive tafamidis with a significant het-
erogeneity (I2 = 79%, P < 0.01). A subgroup analysis
according to ATTR type showed that no significant dif-
ference of tafamidis on primary endpoint was identified
between wtATTR and hATTR (RR, 0.44; 95% CI,
0.27–0.73 versus 0.21; 95% CI, 0.11–0.40, P = 0.08;
I2 = 68%) (Fig. 2B). The results remained valid after the
removal of the study from Bezard et al.14

(Supplementary Figure S1A). There was significant
publication bias (P = 0.04) while the sensitivity analysis
revealed that the overall effect size remained robust
when each study was removed in turn (Supplementary
Figure S2A). In addition, subgroup analysis showed
there was no significant publication bias by Begg’s test
(P = 0.5).
The composite endpoints
The same nine studies6–14 were used to analyse the
impact of tafamidis on the composite endpoint of all-
cause death, heart transplant, heart assist device
implantation, heart failure exacerbations and hospitali-
zations. During the follow-up period, 354 (34.4%) of
1028 patients reached the composite endpoint in the
group with tafamidis treatment, while 640 (46.0%) of
1390 patients reached the composite endpoint in pa-
tients without tafamidis treatment. Patients that
received tafamidis treatment were associated with a
significantly lower RR (RR, 0.57; 95% CI, 0.42–0.77;
P < 0.01; Fig. 3A) compared to the patients that did not
with a significant heterogeneity (I2 = 82%, P < 0.01).
Subgroup analysis according to ATTR type showed that
tafamidis treatment decreased the risk of composite
endpoint in both wtATTR and hATTR, respectively
(wtATTR: RR, 0.59; 95% CI, 0.36–0.97, P = 0.04;
hATTR: 0.21; 95% CI, 0.11–0.40, P < 0.01) (Fig. 3B). The
results remained valid after the removal of the study
from Bezard et al.14 (Supplementary Figure S1B). There
was significant publication bias (P = 0.04) while the
sensitivity analysis revealed that the overall effect size
www.thelancet.com Vol 63 September, 2023
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First author Published
year

Patients, no. Treatment group Age, years Male, no. (%) NYHA class
≤ II, no. (%)

hATTR, no. (%) White, no. (%)

Merlini et al.21 2013 21 Tafamidis 63.1 ± 9.9 13 (62) NR 21 (100) NR

Maurer et al.20 2015 35 Tafamidis 76.7 (68.7–86.5)b 29 (83) 30 (86) 4 (11) 35 (100)

Sultan et al.8 2017 29 TRACS (without tafamidis) 73.8 ± 5.7 27 (93) 22 (75.6) 11 (38) 18 (62)

35 Fx1B-201 (On tafamidis) 76.4 ± 4.6 32 (91) 33 (94) 4 (11) 32 (91)

Rosenblum et al.9 2018 29 On stabilizera 75 ± 9 28 (97) 23 (79) 3 (10) 27 (93)

91 Not on stabilizer 75 ± 8 77 (85) 36 (40) 33 (36) 50 (55)

Maurer et al.6 2018 264 Tafamidis 74.5 ± 7.2 241 (91.3) 186 (70.5) 63 (23.9) 211 (79.9)

177 Placebo 74.1 ± 6.7 157 (88.7) 114 (64.4) 43 (24.3) 146 (82.5)

Gospodinova et al.12 2020 60 Tafamidis 56 (54–61)b 39 (50) 49 (63) 78 (100) 78 (100)

18 Without tafamidis

Bézard et al.14 2021 98 Tafamidis 69 ± 10 73 (74) 52 (57) 81 (83) NR

533 Without tafamidis 78 ± 9 443 (83.1) 271 (55.8) 127 (23.8) NR

Ochi et al.10 2022 38 Tafamidis 78.4 ± 5.9 33 (87) 33 (92) 0 (0) NR

44 Without tafamidis 84.3 ± 4.6 38 (86) 13 (30) 0 (0) NR

Hussain et al.11 2022 63 Tafamidis 83.6 (80.5–88.5)b 53 (84.1) 22 (41.5) 2 (3.2) 56 (88.9)

44 Without tafamidis 84.2 (79.7–90.3)b 32 (72.7) 7 (20.6) 2 (4.5) 33 (75)

Giblin et al.22 2022 23 Tafamidis 79.1 ± 6.0 23 (100) NR 2 (9) NR

22 Without tafamidis 78.2 ± 6.7 22 (91) NR 1 (5) NR

Ichikawa et al.16 2023 41 Tafamidis 75.6 ± 6.9 37 (90.2) 33 (80.5) 7 (17.1) NR

Ghoneem et al.13 2023 421c Tafamidis 76.8 ± 8.6 361 (85.7) NR 0 (0) 268 (63.7)

421c Without tafamidis 76.2 ± 9.0 365 (86.7) NR 0 (0) 270 (64.1)

Takashio et al.7 2023 33c Tafamidis 77.3 ± 6.8 30 (91) 21 (64) 0 (0) NR

33c Without tafamidis 77.0 ± 5.6 27 (82) 18 (55) 0 (0) NR

Rettl et al.15 2023 62 Tafamidis 61 mg 78.5 (6.6)b 50 (81) 29 (47) NR NR

21 Tafamidis 20 mg 74.1 (5.9)b 19 (91) 13 (62) NR NR

54 Without tafamidis 78.0 (8.0)b 44 (82) 29 (54) NR NR

Chamling et al.19 2023 20 Tafamidis 76 (73–81)b 18 (90) NR 0 (0) NR

20 Without tafamidis 80 (75–82)b 15 (75) NR 0 (0) NR

The values are mean ± standard deviation, unless otherwise indicated. NR = not reported; NYHA = New York Heart Association; hATTR = hereditary transthyretin amyloidosis. aStabilizer includes diflunisal
and tafamidis; 13 patients receiving diflunisal in this study were excluded from the meta-analysis. bThe value was presented as median (IQR). cAll data of patients were from cohorts after propensity score
matched.

Table 2: Patients’ demographic and clinical characteristics.

Articles
remained robust when each study was removed in turn
(Supplementary Figure S2B). In addition, subgroup
analysis showed there was no significant publication
bias by Begg’s test (P = 0.17).

Cardiac remodeling in patients with and without tafamidis
treatment
Nine studies,7,10,12,15,16,19–22 involving a total of 398 pa-
tients, were analysed to compare the differences of
LVEF, IVS, and GLS on echocardiograms or CMR after
receiving tafamidis in patients with ATTR-CM. There
was a significant decrease in LVEF (SMD, −0.17; 95%
CI, −0.31 to −0.03; P = 0.02; Fig. 4) after tafamidis
treatment. However, subgroup analysis by types of
ATTR showed no significant deterioration in LVEF in
the patients with wtATTR after tafamidis treatment
(SMD, −0.11; 95% CI, −0.34 to 0.12, P = 0.34). In
addition, there was no significant change in IVS (entire
group: SMD, 0.06, 95% CI, −0.09 to 0.21, P = 0.42;
Fig. 4; wtATTR: SMD, −0.09; 95% CI, −0.34 to 0.16,
P = 0.49; hATTR: SMD, 0.27; 95% CI, −0.08 to 0.63,
www.thelancet.com Vol 63 September, 2023
P = 0.13, Fig. 5) and GLS (SMD, 0.12, 95% CI, −0.03 to
0.27, P = 0.11; Fig. 4, wtATTR: SMD, 0.23, 95%
CI, −0.14 to 0.59, P = 0.23; hATTR: SMD, 0.05, 95%
CI, −0.31 to 0.40, P = 0.8, Fig. 5) in the entire ATTR-CM
or the subgroups with wtATTR or hATTR after tafami-
dis treatment. No significant heterogeneity was identi-
fied across changes of LVEF (I2 = 0%, P = 0.57) and IVS
(I2 = 0%, P = 0.78), and GLS (I2 = 0%, P = 0.58). Begg’s
test suggested that there was no significant publication
bias within included studies (P = 0.83 for LVEF changes;
P = 0.62 for IVS changes; P = 0.051 for GLS changes).
Discussion
This meta-analysis summarized fifteen different pub-
lished studies and evaluated the impact of tafamidis on
prognosis in patients with ATTR. Our findings sug-
gested that tafamidis treatment was statistically signifi-
cantly associated with reductions in all-cause death or
heart transplantation and composite endpoints in pa-
tients with the entire ATTR or the subgroups with
5

www.thelancet.com/digital-health


Fig. 1: Flowchart for included studies for the meta-analysis.
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wtATTR or hATTR. In addition, our study revealed no
significant deterioration in LVEF in the patients with
wtATTR after tafamidis treatment, which indicated that
the responsiveness to tafamidis treatment may be better
in the patients with wtATTR than hATTR.

Previous studies demonstrated that LVEF decreased
with disease progression in ATTR. In our meta-analysis,
we also found that there was a significant decrease in
LVEF despite tafamidis treatment, which is consistent
with the study by Maurer et al.6 Maurer et al. demon-
strated that, although LVEF decreased in patients with
tafamidis treatment, there was a smaller decrease in
LVEF in 264 patients who received tafamidis compared
to 177 patients who received placebo from baseline at 30
months (tafamidis group: denotes least square (LS)
mean LVEF: −2.82% (standard error (SE) = 0.85); pla-
cebo group: LS mean LVEF: −4.34% (SE = 1.10).6 This
relatively lower reduction in LVEF in patients receiving
tafamidis suggests that tafamidis halts disease progres-
sion in ATTR.

A previous meta-analysis37 reported that the patients
with wtATTR were associated with higher survival
compared with hATTR. In addition, within the cohort of
patients with hATTR, the patients with the Val30Met
variant had a more benign course and better survival
than the patients with Val122Ile or Thr60Ala variant,
which highlighted the possibility that the natural course
or responsiveness to tafamidis treatment may be
different between the genetic variants. Our study re-
ported no significant deterioration in LVEF in the pa-
tients with wtATTR rather than hATTR after tafamidis
treatment by the subgroup analysis, reflecting that the
responsiveness to tafamidis treatment may be better in
the patients with wtATTR than hATTR. These results
need to be further validated within a larger sample and
the impact of tafamidis on functional changes by
echocardiography or CMR in hATTR with different
variants needs to be further explored.

Additionally, previous studies reported that patients
that received tafamidis had an improvement in physical
performance, 6-min walk distance, N-terminal pro-
hormone of brain natriuretic peptide, and the Kansas
City Cardiomyopathy Questionnaire–Overall Summary
score.6,20,38 These results supported that tafamidis
www.thelancet.com Vol 63 September, 2023
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Fig. 2: Pooled RR of tafamidis treatment for death or heart transplantation. The pooled RR for the all-cause death or heart transplantation
(A) in patients with ATTR-CM and the subgroup analysis by types of ATTR (B). ATTR-CM = transthyretin amyloid cardiomyopathy;
No. = number; RR = risk ratio.

Articles
treatment helps improve quality of life by halting dis-
ease progression.

Several previous studies reported patients with
ATTR-CM that received tafamidis treatment were asso-
ciated with a lower risk of a heart transplant, all-cause
death, or cardiovascular-related hospitalizations. The
primary composite endpoint was evaluated in 1 RCT
trial and 8 non-RCT studies. The RCT study of the
placebo-controlled phase 3 study showed that all-cause
mortality and cardiovascular-related hospitalizations
were both lower in patients with the treatment of
www.thelancet.com Vol 63 September, 2023
tafamidis compared with the placebo over the 30-month
follow-up (all-cause mortality: HR, 0.70; 95% CI,
0.51–0.96; cardiovascular-related hospitalizations: rela-
tive risk ratio, 0.68; 95% CI, 0.56–0.81).6 Another
retrospective study, including 122 patients with ATTR-
CM, also showed a similar reduction in death or heart
transplant under the treatment of stabilizers based on
multivariable Cox analysis (hazard ratio, 0.37; 95%
confidence interval, 0.19–0.75; P = 0.003).9 In addition, 3
real-world studies reported that patients treated with
tafamidis had reduced risk of all-cause mortality or
7
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Fig. 3: Pooled RR of tafamidis treatment for the composite endpoint. The pooled RR for the composite endpoint (A) in patients with ATTR-
CM and the subgroup analysis by types of ATTR (B). ATTR-CM = transthyretin amyloid cardiomyopathy; No. = number; RR = risk ratio.
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cardiovascular-related hospitalization compared with
untreated patients.7,11,13 Our systematic meta-analysis is
in agreement with prior studies, highlighting the sur-
vival benefit of tafamidis treatment, which strengthens
the evidence for recommendations for the treatment of
patients with ATTR-CM. In addition, our subgroup
analysis of ATTR types affirms that tafamidis treatment
could reduce risk in both wtATTR and hATTR.
Our meta-analysis has several limitations. First, only
1 RCT was included in the analysis. Second, the
included studies had a mean follow-up duration of
approximately 20 months, thereby necessitating further
research to determine the longer-term efficacy of tafa-
midis. Third, the sample size of hATTR was relatively
small. Fourth, the heterogeneity remained moderate
even after subgroup analyses by types of ATTR.
www.thelancet.com Vol 63 September, 2023
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Fig. 4: Pooled SMD of tafamidis treatment for changes in LVEF, IVS, and GLS in patients with ATTR-CM. The pooled SMD represented the
changes from baseline to follow-up after tafamidis treatment. ATTR-CM = transthyretin amyloid cardiomyopathy; SMD = standard mean
difference; LVEF = left ventricular ejection fraction; IVS = intraventricular septum; GLS = global longitudinal strain.

Articles
Nonetheless, this meta-analysis of available data pro-
vides evidence supporting favorable outcomes of tafa-
midis in patients with ATTR-CM.

According to our findings, in patients with ATTR-
CM, tafamidis treatment was associated with a low
risk of all-cause death, heart transplant, heart assist
www.thelancet.com Vol 63 September, 2023
device implantation, heart failure exacerbations or hos-
pitalizations. In addition, tafamidis treatment may
decrease deterioration in LVEF in patients with
wtATTR. Further research, encompassing larger sample
sizes and long-term follow-up, is warranted to evaluate
the efficacy of tafamidis in the treatment of ATTR.
9
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Fig. 5: Subgroup analysis of tafamidis treatment for changes in LVEF, IVS, and GLS in patients with wtATTR and hATTR. ATTR-
CM = transthyretin amyloid cardiomyopathy; wtATTR = wild-type ATTR; hATTR = hereditary ATTR; SMD = standard mean difference; LVEF = left
ventricular ejection fraction; IVS = intraventricular septum; GLS = global longitudinal strain.
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