
Summary 
at-a-glance Methodology Results Conclusions and 

implications

Prognostic role of cardiopulmonary 
exercise testing in wild-type transthyretin 
amyloid cardiomyopathy patients treated 
with tafamidis

Tarun Dalia, et al. J Card Fail 2021 (Online ahead of print)

https://pubmed.ncbi.nlm.nih.gov/34280522/


Conclusions and implications
• Many CPET parameters were significantly and independently 

associated with early worse outcomes for patients with wtATTR 
cardiomyopathy (wtATTR-CM)

• CPET can guide physicians in choosing patients who could benefit 
from tafamidis treatment where budget restrictions prevent treatment of 
all patients

• These results are hypothesis-generating due to study limitations
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1. Yunis A, et al. Am J Cardiol 2019;124:122–30. CM, cardiomyopathy; CP, circulatory power; CPET, cardiopulmonary exercise test; 
O2, oxygen; VE/VCO2, ventilation/carbon dioxide production; VO2, oxygen consumption; wtATTR amyloidosis, wild-type transthyretin amyloidosis.

Introduction
• Cardiopulmonary exercise testing (CPET) is routinely used in the 

prognostication of patients with heart failure
• Peak oxygen consumption (VO2) and minute ventilation/carbon dioxide 

production (VE/VCO2) slope are powerful and well-established 
prognostic indicators

• Yunis et al.1 previously showed that patients with wild-type 
transthyretin amyloidosis (wtATTR amyloidosis) and increased 
VE/VCO2 have a worse survival than those patients without

• However, there are no data regarding the usefulness of baseline 
CPET in patients with wtATTR amyloidosis before initiation of 
tafamidis

• The aim of this study was to assess the prognostic value of CPET in 
patients with wtATTR amyloidosis before staring treatment with 
tafamidis



Methodology
Design
• Data from 33 adult patients with wtATTR amyloidosis receiving treatment 

with tafamidis were retrospectively analyzed between August 31, 2018, 
and March 31, 2020

Diagnostic tests
• Patients underwent a baseline transthoracic echocardiogram, CPET, and 

technetium-99m-pyrophosphate (T99mTc-PYP) scan around tafamidis initiation
CPET parameters
• CPET was performed within 1 month of tafamidis treatment initiation

• Systolic blood pressure, peak VO2, peak circulatory power (CP), peak end-tidal pressure carbon dioxide, 
and peak oxygen pulse (VO2/HR), respiratory exchange ratio, VE/VCO2 slope, anerobic threshold, oxygen 
consumption at anerobic threshold, chronotropic incompetence, and exercise duration (minutes)

Follow-up evaluation
• All patients were followed for 1 year from baseline CPET and the start of tafamidis treatment

Read more: 
page 2 of published paper 

Primary composite 
outcome

Combination of mortality, 
heart transplant, or palliative 

inotrope initiation within 
1 year of tafamidis initiation

CP, circulatory power; CPET, cardiopulmonary exercise test; HR, heart rate; O2, oxygen; T99mTc-PYP, 
technetium-99m-pyrophosphate; VE/VCO2, ventilation/carbon dioxide production; VO2, oxygen consumption; 
VO2/HR, oxygen pulse; wtATTR amyloidosis, wild-type transthyretin amyloidosis.

https://pubmed.ncbi.nlm.nih.gov/34280522/


Baseline characteristics (all patients) and according to outcome
Characteristics All 

(N=33) 
Primary outcome 

(n=11) 
No primary outcome 

(n= 22) 
P value

Median age, years (25–75%) 82 (79–84) 82 (79–84) 82(77–84) 0.83

Male sex, n (%) 26 (78.79) 9 (81.82) 17 (77.27) 0.763

Caucasian 28 (84.85) 8 (72.73) 20 (90.91)

NYHA class III, n (%) 22 (66.67) 11 (100.00) 11 (50.00) 0.004

Median serum creatinine (25–75%) 1.36 (1.14–1.65) 1.65 (1.27–2.11) 1.27 (1.05–1.5) 0.006

ACE inhibitors or ARB, n (%) 10 (30.30) 2 (18.18) 8 (36.36) 0.023

Median septal wall thickness, cm (25–75%) 1.58 (1.41–1.8) 1.6 (1.3–1.73) 1.55 (1.41–1.82) 0.72

Median posterior wall thickness, cm (25–75%) 1.5 (1.3–1.8) 1.46 (1.2–1.87) 1.52 (1.37–1.8) 0.52

Median peak systolic BP, mm Hg (25–75%) 144.5 (122–168) 153 (130–172) 121 (116–141) 0.02

Median peak VO2, mL/kg/min (25–75%) 11.35 (8.5–14.2) 12.8 (11–15) 7.6 (78.4) <0.001

Median peak circulatory power mm Hg/mL/min (25–75%) 1485.8 (988–2184) 1927.6 (1246–2414) 883.5 (732.8–906.2) <0.001

Median VE/VCO2 slope (25–75%) 35.7 (31–41.2) 35.6 (30.3–41.2) 36.2 (32.8–42.6) 0.51

Median peak VO2/HR, mL/bpm (25–75%) 9 (8–10) 9 (812) 7 (5.0–8.5) 0.005

Median exercise duration, min (25–75%) 6.35 (4.8–7.8) 6.9 (5.9–8.9) 4.4 (3.6–4.7) <0.001

Read more: 
page 3 of published paper 

ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; BP, blood pressure; 
NYHA, New York Heart Association; VE/VCO2, ventilation/carbon dioxide production; VO2, oxygen consumption; 
VO2/HR, oxygen pulse. 
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Association between key baseline variables and primary 
composite outcome 

Univariate logistic regression for key 
cardiopulmonary exercise test variables 
and other known prognostic variables in 

the prediction of the primary outcome 
(all-cause death, heart transplant, and/or 

inotrope use)

Peak VO2, peak CP, peak 
VO2/HR, and an exercise 
duration of <5.5 minutes 

were significantly 
associated with the 

primary outcome

BNP, B-type natriuretic peptide; BP, blood pressure; CI, confidence interval; CP, circulatory power; 
CPET, cardiopulmonary exercise test; H/CL, heart/contralateral lung ratio; LVEF, left ventricular ejection fraction; 
OR, odds ratio; PETCO2, peak end-tidal carbon dioxide; PYP, pyrophosphate; VE/VCO2, ventilation/carbon dioxide 
production; VO2, oxygen consumption; VO2AT, oxygen consumption at anerobic threshold; VO2/HR, oxygen pulse.

Read more: 
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Variables Primary outcome
OR (95% Cl) P value

*

*
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Predictors of the occurrence of the primary outcome

Read more: 
pages 3–4 of published paper 

Multivariate cox regression analysis for key cardiopulmonary exercise 
test variables and other known prognostic variables in the prediction 

of the primary outcome

Variables Primary outcome

Kaplan–Meier curve showing exercise duration 
comparison between patients who experienced a 
primary outcome (events) and patients who had 

no primary outcome (no events)
OR (95% Cl) P value

The peak VO2, peak CP, peak VO2/HR, and exercise duration of <5.5 minutes
were independent predictors of primary outcome during 1 year of follow-up

*The HR and 95% CI are adjusted for race and creatinine. 
BP, blood pressure; CI, confidence interval; CPET, cardiopulmonary exercise test; OR, odds ratio; 
PETCO2, peak end-tidal carbon dioxide; VE/VCO2, ventilation/carbon dioxide production; 
VO2, oxygen consumption; VO2AT, oxygen consumption at anaerobic threshold; VO2/HR, oxygen pulse.

https://pubmed.ncbi.nlm.nih.gov/34280522/


Outcomes during 1-year follow up*

Read more: 
pages 3–4 of published paper 

Time to composite primary outcome (mean):
• 213.6 ± 113 days
Time to all-cause mortality (mean): 
• 225.3 ± 108.4 days

The majority of patients getting 
hospitalized were from the primary 
outcome group compared with those 
without a primary outcome:
• 9 (81.8%) vs 1 (4.5%); P<0.001

Outcome Patients, N (%)
Composite primary outcome
• All-cause mortality
• Received a heart transplant
• Started on palliative 

inotropes

11 (33%)
8 (24%)
1 (3.03%)
2 (6.06%)

Heart failure hospitalizations 10 (30.3%) 

*From tafamidis start date.

https://pubmed.ncbi.nlm.nih.gov/34280522/


Conclusions and implications

Discussion points
• Pre-tafamidis baseline low peak VO2, peak VO2/HR, peak 

CP, and low exercise duration, but not VE/ VCO2, were 
significantly and independently related to increased 
risk of early (<1 year) primary outcome 

• Low peak VO2 and peak CP were independent 
predictors of composite outcome

• The association of low peak VO2 and peak VO2/HR with 
worse outcomes can be attributed to a decrease in stroke 
volume due to restrictive physiology in patients with ATTR 
amyloidosis

• Results of this study differ to prior ones, likely due to 
baseline differences in patient characteristics, such as 
age, sex, and severity of heart failure symptoms

Links to further useful papers/materials:
Yunis A, et al. Am J Cardiol 2019;124:122–30.
Shafiq A, et al. Am Heart J 2016;174:167–72.

Implications
• Low peak CP demonstrates an insufficient cardiac 

response owing to restrictive physiology in patients with 
cardiac amyloidosis

• Small sample size due to the rarity of the disease 
• The study was conducted at a single quaternary center; 

the results cannot be applied to other geographic areas 
• There is a possibility of referral bias because the 

hospital of the study is referral center
• Further studies are needed to confirm the findings

Read more: 
pages 4–5 of published paper 

ATTR amyloidosis, transthyretin amyloidosis; CP, circulatory power; NYHA, New York Heart Association; 
VE/VCO2, ventilatory efficiency; VO2, oxygen consumption; VO2/HR, ventilation/carbon dioxide production.

https://www.sciencedirect.com/science/article/abs/pii/S0002914919303911
http://refhub.elsevier.com/S1071-9164(21)00270-0/sbref0007
https://pubmed.ncbi.nlm.nih.gov/34280522/

	Slide Number 1
	Summary at-a-glance:�Pre-tafamidis baseline CPET parameters, including low peak VO2, peak CP, peak O2 pulse, and exercise duration of �<5.5 minutes are indicative of increased risk of early (<1 year) worse outcomes in patients with wtATTR amyloidosis��
	Methodology
	Baseline characteristics (all patients) and according to outcome
	Association between key baseline variables and primary composite outcome 
	Predictors of the occurrence of the primary outcome
	Outcomes during 1-year follow up*
	Conclusions and implications

