
28 August 2026

Thibaud Damy1, Vincent Algalarrondo2, Erwan Donal3, Olivier Hanon4, Jocelyn Inamo5, 
Alicia Fravalo6, Alexia Bakdache7, Andoni Echaniz-Laguna8, Olivier Lairez9

1Cardiology Department and French National Reference Centre for Cardiac Amyloidosis, GRC Amyloid Research Institute and Clinical Investigation 
Centre 1430 at Hôpitaux Universitaires Henri-Mondor, Assistance Publique-Hôpitaux de Paris (AP-HP), and Institut Mondor de Recherche Biomédicale, 
INSERM, Université Paris Est Creteil, Creteil, France; 2Department of Cardiology, French Reference Center for Cardiac Amyloidosis CERAMIC-Cardio, 
Bichat University Hospital, AP-HP, Paris; 3INSERM, LTSI UMR 1099, Centre Hospitalier Universitaire de Rennes, Rennes, France; 4Université de Paris Cité, 
UMR-S 1144, APHP, Geriatric Department, Hôpital Broca, Paris, France; 5Department of Cardiology, CHU de Martinique, 97261 Fort de France, France; 
6CEMKA, Bourg La Reine, France; 7Alnylam Pharmaceuticals, Paris, France; 8Neurology Department, CHU Bicêtre, APHP, Université Paris-Saclay, Le 
Kremlin Bicêtre Cedex, France; 9University of Toulouse, Toulouse University Hospital, HeathAge Institute, Toulouse, France.

Amylo’ExTTRa: Exploring Extra-Cardiac 
Manifestations in Patients With ATTR-CM 
Using a French National Health Data System



Extra-Cardiac Burden in ATTR-CM

Background
• Misfolded TTR accumulating as amyloid deposits in multiple systems in patients

with ATTR-CM1 results in extra-cardiac manifestations that can be associated with
frailty and impairment of QoL, in an already ageing population2,3

• Assessment of extra-cardiac manifestations in patients with ATTR-CM is important
for providing a multisystemic and multidisciplinary approach for patient
management and treatment selection

Objective
• To characterise the multisystem extra-cardiac burden in patients with ATTR-CM

vs matched controls in a real-world setting and explore its clinical implications

Abbreviations: ATTR, transthyretin amyloidosis; ATTR-CM, ATTR with cardiomyopathy; QoL, quality of life; TTR, transthyretin.
References: 1. Ruberg & Maurer JAMA 2024;331:778–91; 2. Nativi-Nicolau et al. Heart Fail Rev 2022;27:785–93; 3. Irabor et al. Front Cardiovasc Med 2022;17:863179. 



Study Design and Data Source
• Identification based on healthcare utilisation parameters (ICD codes, treatments, procedures)

• Index date: 1st occurrence of ICD code identification or specific treatment

French National System of Health Data Claims Database

Prevalent patients with ATTR-CMa

• Dispensed an ATTR-CM-specific 
treatment ± ICD-10 code for 
amyloidosis 

• Alive on 1 January 2024

Identification of extra-cardiac manifestations

Comparative analysis

• Frequencies of manifestations compared 
between patients with ATTR-CM and 
matched controls

• Patients without ATTR-CM alive
on 1 January 2024

• Matched 1:1 by age, sex, and region 
in France at the same index date

Control population Incident patients with ATTR-CMa

• Dispensed an ATTR-CM-specific 
treatment ± ICD-10 code for 
amyloidosis 

• Index date between 2018 and 2023

Analysis of prior manifestations

Comparative analysis

• Timing & associations compared between 
ATTR-CM and matched controls

• Prognosis compared with ATTR-CM without 
manifestations

• Patients without ATTR-CM
• Matched 1:3 by age, sex, and region 

in France at the same index date

Control population

aPrevalent subpopulation: patients identified with ATTR before 31 December 2023, and alive on 1 January 2024; incident subpopulation: patients identified with ATTR with no identification of ATTR before 1 January 2018. 
Abbreviations: ATTR-CM, transthyretin amyloidosis with cardiomyopathy; ICD-10, International Statistical Classification of Diseases and Related Health Problems 10th Revision; RTU, Temporary Recommendation for Use. 



Marked Increase in Prevalence of Multisystem Extra-Cardiac 
Burden in ATTR-CM vs Matched Controls
• Data from 8,358 prevalent patients with ATTR-CM with 

1:1 matched controls were included in the analysis
(as of 1 January 2024)

– Mean age 82.7 years; 78% male
• Patients with ATTR-CM present with higher 

Charlson Comorbidity Index scores than controls
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Severe CKD and primary nephrotic syndromeh

QUALITY OF LIFE/PAIN

Dysuria or severe urinary tract infectione

NEUROLOGIC DOMAIN
Peripheral neuropathyb 29.0

Orthostatic hypotensionc 6.5

GI & NUTRITIONAL DOMAIN
Constipationg 15.7

Malnutritione 18.8

MUSCULOSKELETAL DOMAIN
Carpal tunnel release surgeryd 27.5

Knee/hip surgeryd 28.0

Lumbar spinal stenosise 9.6

RENAL AND URINARY DOMAIN
12.7

3.0

ENT DOMAIN
Hearing aidsa 34.7

Sleep apnoeaf 18.9

OPHTALMOLOGIC DOMAIN
Cataract surgeryd 48.0

LOCOMOTOR DOMAIN
Walking aidsa 43.5

Includes crutchesa 33.6

Includes walkersa 17.8

Includes wheelchaira 9.1

Pain medicationsi 37.1

Use of anxiolyticsg 13.5

0 10 20 30 40 50
Patients (%)

Controls (n=8,358) ATTR-CM cases (n=8,358) Difference (% points)

aLPP code; bHospitalisation for peripheral neuropathy (ICD-10) or prescription of midodrine, gabapentin, or pregabalin, or use of a foot lifter; cHospitalisation for orthostatic hypotension (ICD-10) or administration of midodrine; dHospitalisation with a specific GHM code; eHospitalisation with a 
specific ICD-10 code; fHospitalisation with a specific ICD-10 code or LPP code; gMedications or LPP for the event prescribed ≥3 times in 2023; hALD 19 effective in 2023; iMedications for an event occurring ≥6 times in 2023. Abbreviations: ALD, active long-term disease; ATTR-CM, transthyretin 
amyloidosis with cardiomyopathy; CKD, chronic kidney disease; ENT, ear, nose and throat; GHM, Groupes homogènes de malades; GI, gastrointestinal; ICD-10, ICD-10, International Statistical Classification of Diseases and Related Health Problems 10th Revision; LPP, Liste des Produits et Prestations.
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Extra-Cardiac Manifestations Are Recorded Years Before 
ATTR-CM Identificationa

• Data from 8,767 incident ATTR-CM cases vs 26,301 matched controls (1:3) were identified between 2018 and 2023
– Mean age: 81.8 years; 78% were male
– An average of 11 years of follow-up before diagnosis

74 years 

Dysuria or severe 
urinary infection

Hospitalisation 
for heart failure
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Constipation ≥3 
times a year* 

Pain 
medications 

≥6 times a year 

Lumbar stenosis* 

Peripheral 
neuropathy

Carpal tunnel 
surgery*

Knee/
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Hearing aids 

Cataract
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• Most manifestations occurred at a similar age in patients with ATTR-CM vs controls
– Musculoskeletal manifestations, constipation, and use of crutches could occur 

1–3 years earlier in ATTR-CM cases
• Suggests a prolonged pre-diagnostic phase with evolving multisystem involvement

Mean Age at Onset
Identification of ATTR-CM 

(mean age: 81.8 years)

a81% of cases have been in the database for at least 10 years. bMean age at manifestation: 83.6 years
Abbreviations: ATTR-CM, transthyretin amyloidosis with cardiomyopathy; CKD, chronic kidney disease; MSK, musculoskeletal. 

*Onset occurred 1–3 years later in controls
Food 

supplements ≥3 
times a yearb



CONTROLS

31.5% without 
prior symptoms

38.4% with 
≥2 symptoms

16.2% with 
≥3 symptoms

68.5% with 
≥1 symptom

MSK 4.8%

ENT 20.2%

EYE 21.1%

NEUROPATHY 10.2%

LOCOMOTION 12.2%

ENT 7.1%

EYE 10.0%

NEUROPATHY 6.2%

LOCOMOTION 9.7%

MSK 5.3%

14.9% without 
prior symptoms

58.2% with 
≥2 symptoms

30.2% with 
≥3 symptoms

ATTR-CM INCIDENT CASES

85.1% with 
≥1 symptom

MSK 20.5%

ENT 21.7%

EYE 19.5%

NEUROPATHY 10.6%

LOCOMOTION 12.8%

MSK 16.5%

ENT 9.1%

EYE 12.1%

NEUROPATHY 7.6%

LOCOMOTION 12.9%

MSK 6.8%

ENT 5.1%

EYE 6.9%

NEUROPATHY 4.3%

LOCOMOTION 7.0%

TOTAL

MSK 2.8 %
ENT 2.4%
EYE 3.3%

NEUROPATHY 2.9%

LOCOMOTION 4.7%TOTAL

P<0.001 for all differences between controls and patients with ATTR-CM

Accumulation of Extra-Cardiac Manifestations Is More Frequent 
in ATTR-CM Versus Matched Controlsa,b

aData from 8,767 incident ATTR-CM cases vs 26,301 matched controls (1:3) were identified between 2018 and 2023, with an average of 11 years of follow-up before diagnosis. bTotals for each group, classified by prevalence of symptoms; may not total 100% due to rounding.
Abbreviations: ATTR-CM, transthyretin amyloidosis with cardiomyopathy; ENT, ear, nose and throat; MSK, musculoskeletal.



Locomotion Impairment: A Key Driver of Increased Mortality 
Risk in ATTR-CM

ATTR-CM cases (n=8,767) Controls (n=26,301)

Extra-Cardiac Symptoms Significantly Associated 
With Risk of Death
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Combinations of Extra-Cardiac Symptoms

Combinations of Extra-Cardiac Symptoms With the Largest 
Differences Between ATTR-CM Incident Patients and Controls 

MSK System and 
Locomotionb

MSK System 
and Eye

MSK System 
and ENT

21.5
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HR 95% CIa

1.69 (1.31, 2.18)

1.51 (1.14, 2.00)

0.71 (0.54, 0.94)

0.7 1.0 2.0

Hazard Ratio

Locomotionb
P<0.001

Locomotionb

and Eye

P=0.016

P=0.004

ENT and Eye

Decreased Risk of Death Increased Risk of Death

aMultivariable Cox proportional hazards model is adjusted for combinations of events (exclusive group), age group (<70 years, 70–79 years, ≥80 years), gender, region, CMUC (yes/no), Charlson Comorbidity Index score (0, 1–2, 3–4, ≥5), and diuretic dose (<20, 20–59, 60–119, ≥120 mg). 
bDefined as use of walking aids, crutches, walkers, or wheelchair.
Abbreviations: ATTR-CM, transthyretin amyloidosis with cardiomyopathy; CI, confidence interval; CMUC, Couverture Malaide Universelle Complémentaire (Supplementary Universal Health Coverage); ENT, ear, nose and throat; HR, hazard ratio; MSK, musculoskeletal.



Conclusions

• Patients with ATTR-CM exhibited a significantly higher burden of extra-cardiac manifestations across multiple
organ systems compared with matched controls

– Multiple manifestations were recorded years before ATTR-CM identification and tended to accumulate, 
suggesting a long pre-diagnostic phase

– Multisystem patterns of manifestations may serve as clinical red flags, particularly when combined with
MSK manifestations

– Markers of locomotion impairment were associated with worse outcomes
• These data confirm the multisystemic nature of ATTR-CM and support the need for a holistic approach when 

managing patients with ATTR-CM
• Findings should be interpreted in the context of claims-based data, reflecting healthcare patterns rather than

direct clinical phenotyping

Medical writing support, under the guidance of the authors, was provided by Nikita Goyal, MDS, an employee of the Publications and Medical Affairs Division of Omnicom 
Health Medical Communications and was funded by Alnylam Pharmaceuticals in accordance with Good Publication Practice, GPP 2022 (Ann Intern Med 2022;175:1298–304)

Abbreviations: ATTR-CM, transthyretin amyloidosis with cardiomyopathy; MSK, musculoskeletal; QoL, quality of life.
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