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Long-Term Survival With Tafamidis in Patients
With Transthyretin Amyloid Cardiomyopathy
Perry Elliott , MD; Brian M. Drachman, MD; Stephen S. Gottlieb , MD; James E. Hoffman, MD; Scott L. Hummel , MD;
Daniel J. Lenihan , MD; Ben Ebede, MS, MBA; Balarama Gundapaneni, MS; Benjamin Li, MS; Marla B. Sultan, MD, MBA;
Sanjiv J. Shah , MD
BACKGROUND: Tafamidis is approved in many countries for the treatment of transthyretin amyloid cardiomyopathy. This study
reports data on the long-term efficacy of tafamidis from an ongoing long-term extension (LTE) to the pivotal ATTR-ACT
(Tafamidis in Transthyretin Cardiomyopathy Clinical Trial).
METHODS: Patients with transthyretin amyloid cardiomyopathy who completed ATTR-ACT could enroll in an LTE, continuing
with the same tafamidis dose or, if previously treated with placebo, randomized (2:1) to tafamidis meglumine 80 or 20 mg.
All patients in the LTE transitioned to tafamidis free acid 61 mg (bioequivalent to tafamidis meglumine 80 mg) following a
protocol amendment. In this interim analysis, all-cause mortality was assessed in patients treated with tafamidis meglumine
80 mg in ATTR-ACT continuing in the LTE, compared with those receiving placebo in ATTR-ACT transitioning to tafamidis
in the LTE.
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RESULTS: Median follow-up was 58.5 months in the continuous tafamidis group (n=176) and 57.1 months in the placebo
to tafamidis group (n=177). There were 79 (44.9%) deaths with continuous tafamidis and 111 (62.7%) with placebo to
tafamidis (hazard ratio, 0.59 [95% CI, 0.44–0.79]; P<0.001). Mortality was also reduced in the continuous tafamidis (versus
placebo to tafamidis) subgroups of: variant transthyretin amyloidosis (0.57 [0.33–0.99]; P=0.05) and wild-type transthyretin
amyloidosis (0.61 [0.43–0.87]; P=0.006); and baseline New York Heart Association class I and II (0.56 [0.38–0.82];
P=0.003) and class III (0.65 [0.41–1.01]; P=0.06).
CONCLUSIONS: In the LTE, patients initially treated with tafamidis in ATTR-ACT had substantially better survival than those first
treated with placebo, highlighting the importance of early diagnosis and treatment in transthyretin amyloid cardiomyopathy.
REGISTRATION: URL: https://www.clinicaltrials.gov; Unique identifier: NCT01994889 and NCT02791230.
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T

ransthyretin amyloid cardiomyopathy (ATTR-CM) is a
fatal disease caused by the deposition of transthyretin amyloid fibrils in the heart.1,2 ATTR-CM can be
hereditary (ATTRv), due to mutations in the transthyretin
gene (TTR), or be an acquired disorder of older adults
(wild-type; ATTRwt).2 Over 130 mutations in TTR have
been identified. Many are associated with neuropathy
(transthyretin amyloid polyneuropathy)3 whereas others
present with a predominant cardiac phenotype.4,5 The
most common cardiac variant is the Val122Ile, with a

prevalence of 3% to 4% in individuals of Black African
ancestry.5,6 Median survival from diagnosis in untreated
patients with ATTR-CM is approximately 2.5 years
for patients with Val122Ile ATTRv7–9 and 3.6 years for
patients with ATTRwt.8,10
ATTRv and ATTRwt result from the dissociation of
the transthyretin protein from its native tetramer into
monomers that misfold and aggregate as amyloid fibrils.2
Tafamidis is a selective transthyretin stabilizer that prevents tetramer dissociation and amyloidogenesis.11,12
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WHAT IS NEW?
• In the ATTR-ACT (Tafamidis in Transthyretin Cardiomyopathy Clinical Trial), tafamidis was shown to
effectively reduce mortality and functional decline in
patients with transthyretin amyloid cardiomyopathy
over the 30 months of the trial.
• This analysis of data from ATTR-ACT and the longterm extension study demonstrates the long-term
reduction in mortality (median follow-up of ≈58
months) with the approved dose of tafamidis in
patients with transthyretin amyloid cardiomyopathy.

WHAT ARE THE CLINICAL IMPLICATIONS?
• This analysis highlights the importance of early diagnosis and treatment of patients with transthyretin
amyloid cardiomyopathy, with patients who initiated
tafamidis after ATTR-ACT having poorer outcomes
than those on continuous tafamidis treatment.
• However, patients who transitioned to treatment
with tafamidis still appeared to show a reduction in
mortality when compared with an extrapolation of
survival with placebo.
• These data suggest that tafamidis may provide a
survival benefit even in patients with more advanced
disease and that all patients with transthyretin amyloid cardiomyopathy could benefit from treatment
with tafamidis.
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Nonstandard Abbreviations and Acronyms
ATTR-ACT	Tafamidis in Transthyretin Cardiomyopathy Clinical Trial
ATTR-CM
transthyretin amyloid cardiomyopathy
ATTRv
variant transthyretin amyloidosis
ATTRwt
wild-type transthyretin amyloidosis
LTE
long-term extension
NT-proBNP	N-terminal pro-B-type natriuretic
peptide
NYHA
New York Heart Association

Tafamidis was shown to reduce mortality and functional
decline in patients with ATTR-CM in the multicenter,
double-blind, placebo-controlled, randomized ATTRACT (Tafamidis in Transthyretin Cardiomyopathy Clinical
Trial).13 Patients who completed ATTR-ACT were eligible
for enrollment in a long-term, open-label extension study
(long-term extension [LTE]) in which participants continued (or started) tafamidis for up to 60 months.
Patients enrolled in ATTR-ACT received placebo or
tafamidis dosed at 80 or 20 mg once daily. In ATTR-ACT
combined with the LTE, there was a significantly greater
survival benefit with tafamidis 80 mg compared with
20 mg, and tafamidis 80 mg is the approved dose.14,15
The aim of this analysis was to examine the long-term

efficacy of tafamidis 80 mg or equivalent in ATTR-ACT
and the LTE.

METHODS
Data Sharing
Upon request, and subject to review, Pfizer will provide the data
that support the findings of this study. Subject to certain criteria,
conditions and exceptions, Pfizer may also provide access to
the related individual anonymized participant data. See https://
www.pfizer.com/science/clinical-trials/trial-data-and-results
for more information.

Trial Design
Upon request, and subject to review, Pfizer will provide the data
that support the findings of this study. Subject to certain criteria,
conditions and exceptions, Pfizer may also provide access to
the related individual anonymized participant data. See https://
www.pfizer.com/science/clinical-trials/trial-data-and-results
for more information.
Data were pooled from ATTR-ACT and an interim analysis
of the LTE as of March 20, 2020. ATTR-ACT (NCT01994889)
is a phase III, multicenter, international, 3-arm, parallel design,
placebo-controlled, double-blind, randomized study.16 Briefly,
patients aged ≥18 and ≤90 years with ATTR-CM defined by
the presence of either mutated TTR (ATTRv), or wild-type
amyloid (ATTRwt) deposits and a medical history of heart
failure with at least 1 prior hospitalization due to heart failure, or clinical signs and symptoms associated with heart failure, end-diastolic intraventricular septal wall thickness >12
mm demonstrated by echocardiography, and NT-proBNP
(N-terminal pro-B-type natriuretic peptide) concentration
≥600 pg/mL were eligible to enroll. Patients were randomized to tafamidis 80 or 20 mg once daily or matching placebo
in a 2:1:2 ratio for 30 months’ treatment. At randomization,
patients were stratified by genotype (ATTRv and ATTRwt)
and New York Heart Association (NYHA) baseline disease
severity classification (NYHA class I and NYHA classes II
and III combined).
Patients who completed 30 months’ treatment in ATTRACT could enroll in the ongoing LTE (NCT02791230) for up
to 60 months. Patients treated with tafamidis continued on the
same dose of tafamidis in the LTE (80 or 20 mg). Patients from
the placebo group were randomized to receive either tafamidis
80 or 20 mg (in a 2:1 ratio; stratified by genotype [ATTRv and
ATTRwt]). In both trials, a dose reduction could be requested if
patients experienced adverse events. An actual dose reduction
was only possible for patients randomized to 80 mg. In ATTRACT, patients receiving 80 mg could have their dose reduced
to 40 mg. In the LTE, patients receiving 80 mg could have their
dose reduced to 20 mg.
As of July 20, 2018, the LTE protocol was amended to transition all patients in the LTE to tafamidis free acid 61 mg (a new,
single-capsule formulation bioequivalent to tafamidis meglumine 80 mg17). The transition to tafamidis free acid 61 mg followed the protocol amendment date, not a specified duration
of treatment, with patients treated with tafamidis 80 or 20 mg
(in ATTR-ACT and the LTE up to the protocol amendment) for a
median of 39 months (Figure 1).
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Figure 1. Patients in ATTR-ACT (Tafamidis in Transthyretin Cardiomyopathy Clinical Trial) and the long-term extension (LTE) in
this analysis.
Showing the treatment groups (continuous tafamidis and placebo to tafamidis) in ATTR-ACT and the LTE included in this analysis. After 30 months
of treatment in ATTR-ACT, patients treated with tafamidis 80 mg could continue in the LTE on the same dose of tafamidis, and patients treated with
placebo were randomized (2:1) to tafamidis 80 or 20 mg in the LTE. A total of 110 patients treated with tafamidis 80 mg continued in the LTE. A total
of 82 placebo-treated patients continued in the LTE. Following a protocol amendment on July 20, 2018, all patients transitioned to tafamidis free acid
61 mg (bioequivalent to tafamidis 80 mg). ATTR-ACT also included a treatment arm for tafamidis 20 mg, which was not included in this analysis.

Analysis Populations
This analysis compares patients who were first treated with
tafamidis 80 mg in ATTR-ACT continuing with tafamidis 80 mg
then tafamidis free acid 61 mg in the LTE (continuous tafamidis) to patients first treated with placebo in ATTR-ACT who then
received tafamidis in the LTE (placebo to tafamidis). The tafamidis 20 mg arm in ATTR-ACT was not included in this analysis.
For both groups, time zero for survival analyses was the time of
enrollment in ATTR-ACT. In addition, data were compared with a
model-based extrapolation of survival in placebo-treated patients
in ATTR-ACT beyond 30 months (extrapolated placebo).
Both studies were approved by the independent review boards
or ethics committee at each participating site and were conducted
in accordance with the provisions of the Declaration of Helsinki
and the International Council for Harmonisation Good Clinical
Practice guidelines. All patients provided written informed consent.

classification (NYHA classes I and II combined and NYHA class
III) in the model. Mortality was also assessed by Cox proportional
hazards model by genotype (ATTRv and ATTRwt) and by NYHA
baseline classification (NYHA class I or II and NYHA class III).
The extrapolated placebo group was constructed from a
gamma model based on patient-level data from placebo-treated
patients in ATTR-ACT. Other models that provided good statistical fit were evaluated to extrapolate survival beyond 30 months
as described previously.18 Briefly, the analysis was conducted
based on technical support guidelines from the National Institute
for Health and Care Excellence, with multiple models applied to
systematically fit different candidate curves to the patient-level
data from ATTR-ACT. The candidate curves were evaluated following the model evaluation procedure recommended in the
guideline,19 with the gamma distribution selected here.18

Statistical Analyses

RESULTS

The primary efficacy outcome in the LTE was all-cause mortality, with heart transplant and implantation of a cardiac mechanical
assist device treated as death. Differential all-cause mortality in the
2 groups was assessed by Cox proportional hazards model with
treatment, genotype (ATTRwt and ATTRv), and NYHA baseline

Patient Demographics
The ATTR-ACT cohort included 176 patients treated with
tafamidis 80 mg and 177 treated with placebo. Baseline
demographic and clinical characteristics of these groups
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have been published previously.15 Briefly, tafamidis 80 mg
patients were 89.8% male and 77.3% White (compared
with 88.7% male and 82.5% White in the placebo group).
Tafamidis 80 mg patients (versus placebo) tended to be
older (median 76.0 versus 74.0 years). Overall, the majority of patients were ATTRwt (75.9%), with 24.1% ATTRv,
of which Val122Ile was the most common mutation.13,15
At month 30 in ATTR-ACT, before enrolling in the LTE,
patients treated with placebo had more severe disease
than those treated with tafamidis 80 mg (Table 1).
A total of 110 patients treated with tafamidis 80 mg
continued in the LTE (and continued to receive tafamidis
80 mg). A total of 82 placebo-treated patients continued
in the LTE, 54 of whom were randomized to tafamidis 80
mg and 28 to tafamidis 20 mg. As of the data cutoff for
this analysis, the median follow-up was 58.5 months in
the continuous tafamidis group and 57.1 months in the
placebo to tafamidis group.

All-Cause Mortality in ATTR-ACT and the LTE
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There was a significant 41% reduction in the risk of
all-cause mortality in patients with continuous tafamidis treatment compared with those first receiving placebo (hazard ratio, 0.59 [95% CI, 0.44–0.79]; P<0.001;
Table 2). Median (95% CI) survival was 35.8 (29.7–41.1)
months in the placebo to tafamidis group. While median
survival was 67.0 (47.0–N/E) months in the continuous
tafamidis group the high degree of censoring before
this time point suggests that the estimate is subject to
change. The survival curves for the 2 cohorts diverged
after ≈17 months (Figure 2). The preliminary 5-year survival rate was 53.2% with continuous tafamidis treatment
and 32.4% in the placebo to tafamidis group.
Based on post hoc analyses using Cox proportional
hazards model, there was no significant interaction of
treatment with NYHA baseline classification (P=0.73)
and genotype (P=0.58).

Time to Death Compared With an Extrapolated
Placebo Model
Median overall survival was 35.2 months in the extrapolated placebo group. The survival curve for the placebo to
Table 1. Patient Characteristics at Month 30 in ATTR-ACT
Tafamidis

Placebo

6-minute walk test distance,
meters, mean (SD)

364.7 (126.1)

333.8 (117.5)

Kansas City Cardiomyopathy
Questionnaire Overall Summary
score, mean (SD)

69.1 (21.2)

53.4 (24.4)

NT-proBNP, pg/mL, median
(IQR)

2620.5
(1492.1–4405.0)

4775.6
(3631.0–6911.0)

ATTR-ACT indicates Tafamidis in Transthyretin Cardiomyopathy Clinical Trial; IQR,
interquartile range; and NT-proBNP, N-terminal pro-B-type natriuretic peptide.

Table 2.

All-Cause Mortality in ATTR-ACT and the LTE

All-cause mortality, n (%)

Continuous
tafamidis (n=176)

Placebo to
tafamidis (n=177)

79 (44.9)

111 (62.7)

Deaths

70 (39.8)

105 (59.3)

Heart transplant

7 (4.0)

6 (3.4)

 Implantation of a cardiac
mechanical assist device

2 (1.1)

0

Kaplan–Meier estimates of time to
event, median (95% CI), mo

67.0 (47.0–N/E)

35.8 (29.7–41.1)

Kaplan–Meier preliminary
estimates of 5-y survival

0.532

0.324

Tafamidis vs placebo hazard ratio

0.59

95% CI

0.44–0.79

P value

<0.001

Median follow-up was 58.5 months with continuous tafamidis and 57.1 months
with placebo to tafamidis. Hazard ratio from Cox proportional hazards model with
treatment, genotype (ATTRwt and ATTRv), and NYHA baseline classification
(NYHA classes I and II combined and NYHA class III) in model. Data cutoff:
March 20, 2020. ATTR-ACT indicates Tafamidis in Transthyretin Cardiomyopathy
Clinical Trial; ATTRv, variant transthyretin amyloidosis; ATTRwt, wild-type transthyretin amyloidosis; LTE, long-term extension; N/E, nonestimable; and NYHA,
New York Heart Association.

tafamidis group diverged from the extrapolated placebo
curve after ≈44 months in favor of patients treated with
tafamidis in the LTE (Figure 2).

All-Cause Mortality in ATTR-ACT and the LTE by
Genotype and NYHA Class
Mortality reductions were generally consistent across the
subgroups. In patients with continuous tafamidis treatment, there was a 39% reduction in the risk of all-cause
mortality in patients with ATTRwt (hazard ratio, 0.61
[95% CI, 0.43–0.87]; P=0.006), and a 43% reduction
in patients with ATTRv (0.57 [0.33–0.99]; P=0.05), compared with the placebo to tafamidis group (Table 3). The
preliminary 5-year survival rate in patients with ATTRwt
was 57.8% with continuous tafamidis treatment and
36.3% in the placebo to tafamidis group. In patients with
ATTRv, the preliminary 5-year survival rate was 39.1%
with continuous tafamidis treatment and 20.9% in the
placebo to tafamidis group.
Similarly, there was a 44% reduction in the risk of
all-cause mortality in patients with baseline NYHA
class I or II (0.56 [0.38–0.82]; P=0.003), and a 35%
reduction in patients with baseline NYHA class III
(0.65 [0.41–1.01]; P=0.06) in the continuous tafamidis group compared with the placebo to tafamidis
group (Table 4). The preliminary 5-year survival rate in
patients with baseline NYHA class I or II was 61.4%
with continuous tafamidis treatment and 40.3% in the
placebo to tafamidis group. In patients with baseline
NYHA class III, the preliminary 5-year survival rate was
35.0% with continuous tafamidis treatment and 18.0%
in the placebo to tafamidis group.
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Figure 2. Kaplan–Meier plot of observed time to all-cause mortality in ATTR-ACT (Tafamidis in Transthyretin Cardiomyopathy Clinical
Trial) and the long-term extension (LTE) and compared with model-based extrapolation of time to all-cause mortality with placebo.
Time to all-cause mortality (with heart transplant and implantation of a cardiac mechanical assist device treated as death) shown for all patients treated
with tafamidis 80 mg in ATTR-ACT continuing with tafamidis 80 mg, then tafamidis free acid 61 mg in the LTE (continuous tafamidis) compared with
patients treated with placebo in ATTR-ACT continuing with tafamidis (20, 80, or 61 mg) in the LTE (placebo to tafamidis). The extrapolated placebo curve
(dotted line) is a model-based extrapolation of survival in placebo-treated patients in ATTR-ACT beyond 30 months.18 Data cutoff: March 20, 2020.

Safety in the LTE
Safety outcomes in ATTR-ACT have been published
previously with the safety profiles of tafamidis 80 mg,
tafamidis 20 mg, and placebo shown to be similar.13,15
In the LTE alone, there were 164 patients treated
with tafamidis 80 mg transitioning to tafamidis free
acid 61 mg. Incidence and types of adverse events
(Table 5) were similar, or lower, than that with pooled
tafamidis (80 and 20 mg) or placebo in ATTR-ACT.13
No new safety concerns emerged in patients treated
with tafamidis 80 mg or tafamidis free acid 61 mg in
the LTE.

DISCUSSION
ATTR-ACT, the largest randomized controlled trial in
ATTR-CM, demonstrated that tafamidis improved survival and stabilized functional capacity, health status,

and quality of life in patients with ATTR-CM.13 The
LTE is an open-label trial without an equivalent control
group, but this analysis shows that, in comparison to
patients who first received placebo in ATTR-ACT, the
mortality reduction observed in patients initially treated
with tafamidis is maintained. This trend was apparent in
patients with ATTRwt and patients with ATTRv, and in
patients with less and more severe disease (by NYHA
class) at baseline.
While the reduction in mortality was similar in patients
with ATTRwt and patients with ATTRv (≈40% in each),
there was a greater reduction in patients with NYHA
class I or II (44%) than NYHA class III (35%). Together
with results from ATTR-ACT,13,20 these data support the
use of tafamidis in all patients with ATTR-CM but emphasize the importance of early diagnosis and treatment.
By virtue of their treatment with active drug in ATTRACT, patients in the continuous tafamidis group were
generally healthier than those who entered the LTE
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Table 3. All-Cause Mortality in ATTR-ACT and the LTE by
Genotype
Continuous
tafamidis

Placebo to
tafamidis

134

134

54 (40.3)

80 (59.7)

  Deaths

51 (38.1)

75 (56.0)

  Heart transplant

3 (2.2)

5 (3.7)

  Implantation of a cardiac mechanical
assist device

0

Kaplan–Meier estimates of time to event,
median (95% CI), mo

Table 4. All-Cause Mortality in ATTR-ACT and the LTE by
NYHA Class
Continuous
tafamidis

Placebo to
tafamidis

121

114

45 (37.2)

61 (53.5)

  Deaths

38 (31.4)

55 (48.2)

  Heart transplant

6 (5.0)

6 (5.3)

0

  Implantation of a cardiac mechanical assist device

1 (0.8)

0

67.0
(54.4–N/E)

38.6
(34.1–47.1)

Kaplan–Meier estimates of time to
event, median (95% CI), mo

67.0 (67.0–N/E)

46.9 (36.7–N/E)

Kaplan–Meier preliminary estimates of
5-y survival

0.578

0.363

Kaplan–Meier preliminary estimates of
5-y survival

0.614

0.403

Tafamidis vs placebo hazard ratio

0.61

Tafamidis vs placebo hazard ratio

0.56

ATTRwt, n
All-cause mortality, n (%)

95% CI

0.43–0.87

P value

0.006

ATTRv, n

42

43

25 (59.5)

31 (72.1)

  Deaths

19 (45.2)

30 (69.8)

  Heart transplant

4 (9.5)

1 (2.3)

  Implantation of a cardiac mechanical
assist device

2 (4.8)

Kaplan–Meier estimates of time to event,
median (95% CI), mo

NYHA class I and II, n
All-cause mortality, n (%)

95% CI

0.38–0.82

P value

0.003
55

63

34 (61.8)

50 (79.4)

  Deaths

32 (58.2)

50 (79.4)

  Heart transplant

1 (1.8)

0

0

  Implantation of a cardiac mechanical assist device

1 (1.8)

0

34.6
(21.3–N/E)

23.5
(16.9–30.6)

Kaplan–Meier estimates of time to
event, median (95% CI), mo

28.1
(18.8–41.7)

24.1
(19.1–30.1)

Kaplan–Meier preliminary estimates of
5-y survival

0.391

0.209

Kaplan–Meier preliminary estimates of
5-y survival

0.350

0.180

Tafamidis vs placebo hazard ratio

0.57

Tafamidis vs placebo hazard ratio

0.65

All-cause mortality, n (%)
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95% CI

0.33–0.99

P value

0.05

Median follow-up in ATTRwt was 58.3 months with continuous tafamidis and
57.5 months with placebo to tafamidis. Median follow-up in ATTRv was 58.9
months with continuous tafamidis and 50.1 months with placebo to tafamidis.
Hazard ratio from Cox proportional hazards model with treatment and NYHA
baseline classification (NYHA classes I and II combined and NYHA class III)
in model. Data cutoff: March 20, 2020. ATTR-ACT indicates Tafamidis in Transthyretin Cardiomyopathy Clinical Trial; ATTRv, variant transthyretin amyloidosis;
ATTRwt, wild-type transthyretin amyloidosis; LTE, long-term extension; N/E, nonestimable; and NYHA, New York Heart Association.

having received placebo. Thus, the subsequently poorer
outcomes in the latter are not surprising; however, given
the demonstrable benefit of tafamidis therapy, it is reasonable to conjecture that survival in this group would
have been even worse without treatment. This hypothesis is supported by the comparison with a gamma model
based on placebo-treated patient data in ATTR-ACT,
which extrapolated survival beyond 30 months. Survival
in the placebo to tafamidis cohort and the model extrapolated placebo curve diverged after ≈44 months in favor of
the LTE treatment arm. The timing of this divergence, ≈14
months after the start of the LTE, is similar to that seen
in ATTR-ACT where the tafamidis and placebo survival
curves diverged ≈17 months after the start of therapy.
There are limitations in extrapolating survival using a
model-based approach, where alternate models could
result in different estimates of survival. Nevertheless, the

NYHA class III, n
All-cause mortality, n (%)

95% CI

0.41–1.01

P value

0.06

Median follow-up in NYHA class I and II was 58.5 months with continuous
tafamidis and 57.4 months with placebo to tafamidis. Median follow-up in NYHA
class III was 57.8 months with continuous tafamidis and 55.8 months with placebo to tafamidis. Hazard ratio from Cox proportional hazards model with treatment and genotype (ATTRwt and ATTRv) in model. Data cutoff: March 20, 2020.
ATTR-ACT indicates Tafamidis in Transthyretin Cardiomyopathy Clinical Trial; ATTRv, variant transthyretin amyloidosis; ATTRwt, wild-type transthyretin amyloidosis; LTE, long-term extension; N/E, nonestimable; and NYHA, New York Heart
Association.

estimated median survival for the extrapolated placebo
curve (35.2 months) was similar to the observed median
survival in patients transitioning from placebo to active
drug in the LTE (35.8 months), which supports the accuracy of the model.
In ATTR-ACT, tafamidis had a safety profile comparable to placebo, with the majority of adverse events
being of mild or moderate severity and discontinuations
due to adverse events less common with tafamidis than
with placebo.13 There was also no difference in the safety
profile of tafamidis 80 and 20 mg.13,15 No new safety
concerns emerged in the LTE.

CONCLUSIONS
Patients initially randomized to placebo in ATTR-ACT
had poorer survival in the LTE than those randomized to
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Table 5. Treatment-Emergent Adverse Events (All Causalities)
in the LTE Alone

Table 5. Continued
Adverse events, n (%)

Tafamidis 80/61
mg (N=164)

Renal and urinary disorders

63 (38.4)

Adverse events, n (%)

Tafamidis 80/61
mg (N=164)

Any adverse event

158 (96.3)

Acute kidney injury

31 (18.9)

Cardiac disorders

106 (64.6)

Hematuria

11 (6.7)

Cardiac failure

32 (19.5)

Atrial fibrillation

31 (18.9)

Cardiac failure acute

15 (9.1)

Cardiac failure congestive

15 (9.1)

Ventricular tachycardia

14 (8.5)

Infections and infestations

Pruritus

24 (14.6)

Cellulitis

20 (12.2)

Urinary tract infection

18 (11.0)

Bronchitis

10 (6.1)

Nasopharyngitis

10 (6.1)

59 (36.0)
13 (7.9)

AEs emerging during the LTE alone in all patients either continuing or starting
tafamidis 80 mg and then transitioning to tafamidis free acid 61 mg. Shown are
the number (%) of patients with all system organ class AEs with incidence ≥30%,
and number (%) of all specific AEs in that class with incidence ≥6%. Data cutoff:
March 20, 2020. AE indicates adverse event; and LTE, long-term extension.

93 (56.7)

Pneumonia

Respiratory, thoracic, and mediastinal disorders

Skin and subcutaneous tissue disorders

tafamidis from the start of ATTR-ACT, highlighting the
importance of early diagnosis and treatment. Nevertheless, survival appeared to improve in patients following
transition to treatment with tafamidis, suggesting that
initiation of tafamidis in patients with more advanced disease may still provide a survival benefit.

83 (50.6)

Pleural effusion

31 (18.9)

Dyspnea

29 (17.7)

Cough

28 (17.1)
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Epistaxis

13 (7.9)

Received November 30, 2020; accepted October 11, 2021.

Injury, poisoning, and procedural complications

79 (48.2)

Affiliations

Fall

51 (31.1)

Skin laceration

12 (7.3)

Constipation

21 (12.8)

Nausea

17 (10.4)

Diarrhea

12 (7.3)

University College London, United Kingdom (P.E.). Penn Presbyterian Medical
Center, University of Pennsylvania Health System, Philadelphia (B.M.D.). University of Maryland School of Medicine, Baltimore (S.S.G.). University of Miami, FL
(J.E.H.). University of Michigan and Ann Arbor Veterans Affairs Health System
(S.L.H.). Washington University School of Medicine, St. Louis, MO (D.J.L.). Pfizer
Inc, Collegeville, PA (B.E.). Pfizer Inc, Groton, CT (B.G.). Pfizer Inc, New York, NY
(B.L., M.B.S.). Division of Cardiology, Department of Medicine, Northwestern University Feinberg School of Medicine, Chicago, IL (S.J.S.).

Ascites

11 (6.7)

Acknowledgments

Dysphagia

10 (6.1)

The authors thank Jeffrey H. Schwartz (Pfizer, now retired) for his contribution to
the studies and the statistical analysis plans.

Gastrointestinal disorders
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General disorders and administration site conditions

78 (47.6)

75 (45.7)

Peripheral edema

23 (14.0)

Sources of Funding

Fatigue

21 (12.8)

This study was sponsored by Pfizer. Medical writing support was provided by
Joshua Fink, PhD, of Engage Scientific Solutions and was funded by Pfizer.

Asthenia

14 (8.5)

Nervous system disorders
Dizziness
Metabolism and nutrition disorders

Dr Elliott has received consultancy fees from Pfizer and Alnylam and educational grants from Pfizer. Dr Drachman has received consultancy fees from
Alnylam and Eidos. Dr Gottlieb has received consultancy fees from Pfizer. Dr
Hoffman has received consultancy fees from Celgene/BMS. Dr Lenihan has
received consultancy fees from Prothena and Eidos. B. Ebede, B. Gundapaneni, B. Li, and Dr Sultan are full-time employees of Pfizer and hold stock
and/or stock options. Dr Shah has received research grants from the National
Institutes of Health (R01 HL107577, R01 HL127028, R01 HL140731, and
R01 HL149423), the American Heart Association (No. 16SFRN28780016),
Actelion, AstraZeneca, Corvia, Novartis, and Pfizer and consulting fees from
Abbott, Actelion, AstraZeneca, Amgen, Axon Therapeutics, Bayer, Boehringer
Ingelheim, Bristol Myers Squibb, Cardiora, CVRx, Cytokinetics, Eisai, GlaxoSmithKline, Ionis, Ironwood, Lilly, Merck, MyoKardia, Novartis, Novo Nordisk,
Pfizer, Regeneron, Sanofi, Shifamed, Tenax, and United Therapeutics. Dr
Hummel reports no conflicts.

25 (15.2)
72 (43.9)

Gout

18 (11.0)

Hypokalemia

17 (10.4)

Hyponatremia

16 (9.8)

Dehydration

12 (7.3)

Decreased appetite

12 (7.3)

Fluid overload

10 (6.1)

Musculoskeletal and connective tissue disorders

Disclosures

72 (43.9)

71 (43.3)

Pain in extremity

18 (11.0)

Arthralgia

17 (10.4)

Back pain

16 (9.8)

Osteoarthritis

13 (7.9)

Muscle spasms

11 (6.7)
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