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ABSTRACT

Introduction: Tafamidis is the first drug
approved by the European Commission for
the treatment of wild-type or hereditary tran-
sthyretin amyloid cardiomyopathy (ATTR-CM)
in adults to reduce cardiovascular mortality and
cardiovascular-related hospitalization. Real-
world treatment patterns of tatamidis 61 mg in
Germany are not well studied in patients with
ATTR-CM.

Methods: This was a non-interventional,
retrospective, observational cohort study of
adult patients in Germany based on the IQVIA
pharmacy claims database (IQVIA™ LRXx).
Patients included in the analysis were statutory
insured and received at least one prescription
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of tafamidis 61 mg between March 1, 2020 and
August 31, 2022. Treatment adherence was ana-
lyzed using the modified medical possession
ratio (mMPR) and proportion of days covered
(PDC).

Results: Overall, 1565 adult patients received
at least one tafamidis prescription in the study
period. Their mean age was 78.3 years, 82.4%
were male, and 23.2% were treated by a cardiolo-
gist. Persistency rates for patients treated with
tafamidis 61 mg were high: 78.0% for 12 months
and 65.1% for 24 months after treatment initia-
tion. Patients also had high adherence rate on
filling their prescriptions on time: 94.6% and
90.5% of patients had adherence rates of at least
80%, measured by mMPR and PDC, respectively.
Conclusions: In the IQVIA™ LRx database,
patients prescribed tafamidis 61 mg in Germany
displayed high adherence and persistency rates,
which suggest good drug tolerability and ease
of use.
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Key Summary Points

Why carry out this study?

Tafamidis 61 mg is the first drug to be
approved by the European Commission for
the treatment of transthyretin amyloid car-
diomyopathy (ATTR-CM) in adults to reduce
cardiovascular mortality and cardiovascular-
related hospitalization.

To our knowledge, this retrospective study
is the first in Europe to assess medication
adherence in patients with ATTR-CM in

a real-world setting to provide additional
insights into the prescribing and usage pat-
terns of patients prescribed tafamidis 61 mg.

What was learned from the study?

Of all patients in the IQVIA™ LRx database
included in this study, 94.6% and 90.5% had
an adherence rate >80% for both modified
medical possession ratio and proportion of
days covered, respectively.

The high rates of adherence and persistency
(65% after 24 months) in patients prescribed
tafamidis 61 mg in Germany suggest good
drug tolerability and ease of use, which are
important factors for disease management.

Findings from this study showed changes in
concomitant medication before and dur-
ing tafamidis treatment (e.g., a decrease in
beta-blocking agents), suggesting potential
opportunities for optimizing guideline-
recommended concomitant medication in
tafamidis-treated patients with ATTR-CM.

INTRODUCTION

Systemic amyloidosis is a rare family of diseases
caused by misfolded or misassembled proteins
that form amyloid fibrils in various tissues and
organs [1, 2]. The specific precursor protein that
misfolds to form amyloid fibrils defines the
amyloid type and predicts the patient’s clinical
course [3]. Cardiac involvement in amyloidosis

results in progressive deterioration of diastolic
and systolic dysfunction, congestive heart fail-
ure, and death [4]. Treatment of cardiac amyloi-
dosis depends on the amyloid type and degree
of involvement. Two of the most common types
of cardiac amyloidosis are light chain (AL) and
transthyretin amyloidosis.

Pivotal clinical data showed tafamidis meglu-
mine is superior to placebo in reducing the com-
bination of all-cause mortality and cardiovascu-
lar-related hospitalizations [S5]. Tafamidis 61 mg
is the first drug to be approved by the European
Commission for the treatment of wild-type or
hereditary transthyretin amyloid cardiomyopa-
thy (ATTR-CM) to reduce cardiovascular moz-
tality and cardiovascular-related hospitalization
in adults. On February 18, 2020, the European
Commission approved the tafamidis 61 mg cap-
sule formulation for treatment of adult patients
with ATTR-CM. The recommended dosage is
either tafamidis 80 mg (four 20-mg tafamidis
meglumine capsules) orally once daily (QD) or
tafamidis 61 mg (one 61-mg tafamidis capsule)
orally QD. In Germany, tafamidis can be pre-
scribed by a physician who specializes in treat-
ing amyloidosis or cardiomyopathy.

Real-world evidence (RWE) is useful to
describe characteristics of patients in a clinical
practice population, which is likely to be more
heterogeneous compared with a clinical trial [6].
RWE provides data on a more generalizable pop-
ulation by including patients typically underrep-
resented or excluded from clinical trials due to
sex, race, ethnicity, characteristics of the disease,
or other treatments.

Given the relatively recent approval of tafa-
midis and low overall prevalence of ATTR-CM
(up to 1700 adult patients in Germany in 2020),
there is limited RWE describing the character-
istics of patients on these therapies and medi-
cal specialties of the prescribing physicians [7].
Additionally, medication adherence in cardio-
vascular disease is an important surrogate end-
point to demonstrate the impact on the burden
on the healthcare system [8, 9].

To our knowledge, this is the first retrospec-
tive study utilizing RWE to assess medication
adherence in patients with ATTR-CM in Ger-
many and to provide additional insights into
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the prescribing and usage patterns of patients
who are prescribed tafamidis 61 mg QD.

METHODS

Data Source

All analyses were conducted with the German
IQVIA™ LRx database, which includes longitu-
dinal patient-level prescription data of patients
with statutory health insurance (SHI) [1]. The
IQVIA™ LRx database accesses nationwide phar-
macy data collection centers that process pre-
scription data for all German patients within
the SHI system for reimbursement purposes. It
is based on computerized records derived from
pharmacy coding centers for public sick fund
prescriptions (no private or cash prescriptions
are covered), and in 2021 it covered approxi-
mately 80% of the total SHI prescription amount
in Germany [10]. All patient information is fully
anonymized by the data provider in accordance
with data privacy laws. The de-identified patient-
level data include dispensed drugs (e.g., brand,
substance, package size, and product form) and
associated information (e.g., specialty of pre-
scriber, region identifier), as well as patient-level
information such as patient age and sex. The
collected data contain all Anatomical Therapeu-
tic Chemical [] codes and prescriber specialties,
including outpatient centers and authorized
physicians in hospitals; therefore, the database
provides a holistic view of outpatient treatments
received by a patient. Finally, this database has
been used effectively in previous studies on per-
sistence [11, 12].

Study Design and Cohort

This study is a non-interventional, retrospec-
tive, observational cohort study of German lon-
gitudinal prescription data. Included patients
were statutory insured, 18 years or older, and
received at least one prescription of tafamidis
61 mg between March 1, 2020 and August 31,
2022 (index period). Treatment adherence was

analyzed in patients with at least two tafamidis
61 mg prescriptions during the index period.

Patients included in the persistency analysis
were sampled up to April 30, 2022, to allow for
sufficient time to collect data on therapy. The
selection of study cohorts for the different analy-
ses is shown in Fig. 1.

Ethical Approval

The database used for this study includes only
anonymized data in compliance with the provi-
sions set forth in the applicable data protection
laws. German law allows the use of anonymous
electronic medical records for research purposes
under certain conditions. In accordance with
this legislation, it is not necessary to obtain
informed consent from patients or approval
from a medical ethics committee for this type
of observational study that contains no directly
identifiable data. Since all patients were only
queried as aggregates and no protected health
information was available for queries, no insti-
tutional review board approval was required for
the use of this database or the completion of
this study. IQVIA was contracted by Pfizer in
connection with this study. Pfizer did not have
permission to access the IQVIA™ LRx database
at any time during the study, but rather received
aggregated results from the database.

At least one prescription claim for tafamidis 61 mg in the
IQVIA™ LRx pharmacy claims database between
March 1, 2020 and August 31, 2022
n= 1566

1 |

Adult patients in Germany with a prescription
for tafamidis 61 mg
n=1565

| | |

Adherence analyses:
Patients with at least two
tafamidis prescriptions
within the index period
n=1439

Persistency analyses:
Patients need to be initiated
on tafamidis between
March 1, 2020 and
April 30, 2022
n=1368

Fig. 1 Seclection of study patients for adherence and persis-
tency analysis
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Outcomes and Analysis Details

The primary objective of this study was to
describe tafamidis 61 mg treatment patterns (i.e.,
treatment initiation, days of supply, adherence
rates, and persistence) among patients with ATTR-
CM. The secondary objectives were to analyze
demographic characteristics of patients, such as
patient age and sex, and to evaluate concomitant
medications of patients dispensed prescriptions
of tatamidis 61 mg QD.

In this study, the following analyses were con-
ducted: (1) adherence analysis using the modi-
fied medical possession ratio (mMPR) and using
the proportion of days covered (PDC) method;
(2) concomitant medication analysis using McNe-
mar’s test to compare medication prior to and
during tafamidis 61 mg treatment; and (3) persis-
tency analysis using the Kaplan-Meier method.

All three analyses utilized IQVIA™ LRx data
collected up to August 2022. The baseline patient
characteristics were assessed descriptively. Adher-
ence was analyzed by using two methods: the
mMPR (calculated as the sum of the days’ supply
for all prescription fills in the time period divided
by the number of days in the time period), which
allows for stockpiling so that adherence can go
over 1, and PDC (calculated as the sum of days
covered over the time period divided by the num-
ber of days in the time period), in which patients
are classified as adherent based on mMPR/PDC
greater than or equal to 80%. Mean, median,
standard deviation (SD), and 25th and 75th per-
centiles were additionally calculated for both
methods.

Concomitant medication use was analyzed
using the McNemar’s test to compare patient
numbers before the first tafamidis 61 mg prescrip-
tion and during tafamidis 61 mg treatment.

Persistency was calculated using the
Kaplan-Meier method allowing for both 90-day
and 60-day prescription gaps. A subcohort of these
patients was observable for at least 12 months
after the first tafamidis 61 mg prescription and
used as sensitivity analysis. P values<0.05 were
considered statistically significant. Analyses were
carried out using SAS version 9.4 (SAS Institute,
Cary, NC, USA).

RESULTS

Baseline Characteristics

In total, 1565 adult patients received tafa-
midis 61 mg between March 1, 2020 and
August 31, 2022. The baseline characteristics
of the study patients are shown in Table 1. Of
all adult patients included, 840 (53.7%) were
aged 80 years or older (mean age, 78.3 years)
and 1290 (82.4%) patients were male. Mean
treatment duration was 12.1 months and mean
days of tafamidis supply were 411.6 days or
13.5 months. The majority (49.8%) of patients
were treated in outpatient centers, which often
are found at university hospitals and did not
involve overnight stays. The specialty of the
physicians is unknown in the dataset.

Table 1 Baseline characteristics of the study patients

Variable

N 1565
Age, mean (SD), years 78.3 (7.4)
Age 2 80 years, % 53.7
Male, % 82.4
Tafamidis 61 mg, count 16,678
Follow-up days, mean (SD) 369.5
(276.3)
Follow-up months, mean (SD) 12.1(9.1)
Duration of treatment > 12 months, mean ~ 12.1 (42.2)
(%), months
Days of supply, mean (SD) 411.6
(273.0)
Months of supply, mean (SD) 13.5(8.9)
Cardiology visits, % 23.2
Outpatient center visits, % 49.8

SD standard deviation
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Patient Adherence

Descriptive statistics of adherence to tafa-
midis 61 mg treatment and the distribution
of patient adherence, respectively, for differ-
ing adherence measures are shown in Table 2
and Fig. 2. Among 1439 patients who received
at least two prescriptions of tafamidis 61 mg

Table 2 Patient adherence by usingmMPR and PDC

mMPR PDC
7 (% with > 80% 1361 (94.6) 1303 (90.5)
adherence)
Patients, 7 1439 1439
Mean 1.02 0.89
SD 0.48 0.12
Median 1.00 0.92
25th percentile 0.95 0.86
75th percentile 1.03 0.96

mMPR modified medical possession ratio, PDC propor-
tion of days covered, SD standard deviation

Patient share (%)

within the study time period, the mean mMPR
was 1.02 (SD 0.48), and mean PDC was 0.89
(SD 0.12). Overall, 94.6% of patients had an
adherence rate of at least 80% for mMPR, and
90.5% of patients had an 80% or higher adher-
ence for PDC.

Concomitant Medication Prior to and
During Tafamidis Treatment

The results of medications prior to and during
tafamidis 61 mg medication are listed in Table 3.
The four most-prescribed drug classes were loop
diuretics (73.0%), beta-blocking agents (61.3%),
direct factor Xa inhibitors (59.1%), and statins
(52.7%). Significant decreases in prescription fre-
quency of beta-blocking agents (P<0.0001) and
statins (P=0.0005) were found. However, direct
factor Xa inhibitor prescriptions were more fre-
quent during than before tafamidis 61 mg treat-
ment (P<0.0001). Loop diuretics showed no sig-
nificant differences between the analyzed time
periods (P=0.1201). The same trends were found
when restricting data to 1-year follow-up after
the first tafamidis 61 mg prescription.

B mMPR PDC

Adherence

Fig.2 DPatient adherence measured by mMPR and PDC. mMPR modified medical possession ratio, PDC proportion of

days covered
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Table 3 Medication before first and during tafamidis 61 mg treatment

ATC code 12 months prior Duringfirst P value During total P value
to tafamidis 12 months treatment

C03A2 Loop diuretics plain, 7 (%) 1115(71.2) 1138 (72.7) 0.1924 1143 (73.0) 0.1201

CO07AO0 Beta-blocking agents plain, 72 (%) 1061 (67.8) 945 (60.4) <0.0001 959 (61.3) <0.0001

BO1FO0 Direct factor Xa inhibitors, 7 (%) 861 (55.0) 908 (58.0) 0.0018  925(59.1) <0.0001

C10A1 Statins, 7 (%)° 881 (56.3) 809 (51.7) <0.0001 824 (52.7) 0.0005

ATC Anatomical Therapeutic Chemical

*HMG-CoA (3-hydroxy-3-methylglutaryl coenzyme A) reductase inhibitors

Patient Persistency

Results of the adherence analysis for a 90-day
and 60-day allowable gap between end of sup-
ply and subsequent tafamidis 61 mg prescrip-
tions are shown in Fig. 3, and detailed results of
patient persistency with a 90-day gap are shown
in Table 4. In total, 1368 patients were included
in the persistency analysis. In the 90-day gap,
78.0% of patients remained on tafamidis 61 mg
after 12 months and 65.1% of patients remained
after 24 months. In the 60 day-gap, 76.5% and
62.3% of patients remained on tafamidis 61 mg
after 12 months and 24 months, respectively.
For the 90-day prescription gap, patients remain-
ing at risk decreased by more than half (from

1368 to 645 patients) within 1 year of therapy.
After 24 months, only 170 patients remained at
risk.

The sensitivity analysis of patients who
were observable for at least 12 months in the
IQVIA™ LRx database after initiation of tafa-
midis 61 mg resulted in a persistence rate of
86.3% after 12 months and 72.2% at 24 months
for the 90-day gap, which were both higher than
the base case.

DISCUSSION

The present retrospective study of longitudi-
nal prescription data in Germany showed that

— Gap=90days — Gap=60 days

100
oS \

80

70 1
60

50
40
30 4
20
10 -
0 T

Persistency rate (%)

T T T T T T T T T T T T T T T T T T T T 1
01 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 19 20 21 22 23 24

Patients at risk
90-day gap, n:
1368 965

Persistent use time (months)

645 396 170

Fig. 3 DPatient persistency with 90-day and 60-day gap and patients at risk
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Table 4 Monthly patient persistency with a 90-day pre-
scription gap

Months 9% Patients on therapy ~ Patients
(95% CI) remaining at
(N=1368) risk, #

0 100.0 1368

1 96.5 (95.4-97.3) -

2 94.8 (93.5-95.8) -

3 92.2(90.6-93.5) -

4 89.9 (88.2-91.5) -

5 88.1(86.2-89.7) -

6 86.4 (84.4-88.2) 965

7 85.1 (83.0-87.0) -

8 84.0 (81.8-85.9) -

9 82.5 (80.2-84.5) -

10 80.8 (78.4-83.0) -

11 79.5(77.0-81.7) -

12 78.0 (75.4-80.3) 645

13 76.3(73.7-78.8) -

14 74.9 (72.1-77.4) -

15 74.0 (71.2-76.6) -

16 72.8 (69.9-75.5) -

17 71.8 (68.9-74.6) -

18 70.4 (67.4-73.3) 396

19 68.9 (65.8-71.9) -

20 68.1 (64.9-71.1) -

21 67.0 (63.7-70.2) -

22 66.3 (62.9-69.5) -

23 65.5 (62.0-68.8) -

2% 65.1 (61.6-68.4) 170

CI confidence interval

tafamidis 61 mg patients were, on average,
78.3 years old and 82.4% were male. A previ-
ously conducted US Medicare real-world study
on tafamidis for patients with ATTR-CM found
very similar patient characteristics in the USA. In

that study, the mean age was 75 years and 83.2%
of the included patients were male [14]. Simi-
larly, another claims study that analyzed ATTR-
CM incidence and prevalence in France found
a slightly lower proportion of male patients
(66.9%) and a numerically higher mean age of
81 years at diagnosis [15].

The current study found patient adherence
rates of over 90% for both calculation methods.
The mMPR was 94.6%, similar to the mMPR of
96% and 92% in a Japan and US study of patients
treated with tafamidis, respectively [1, 14]. These
patient adherence rates are higher than the esti-
mated 57% reported in a meta-analysis for other
cardiovascular drugs [16]. Since ATTR-CM is a
severe and progressive disease, early and con-
tinuous management is of high importance [5,
17]. Poor adherence rates lead to a lower efficacy
and worse outcomes regarding quality of life and
increased healthcare costs [14].

To our knowledge, this study is the first in
Europe to study treatment persistence of tafa-
midis 61 mg patients in a real-word setting. The
results of this study showed a high and similar
persistence rate for both allowable treatment
gaps. After 12 months, 78.0% of the patients
remained on tafamidis 61 mg and 65.1%
remained after 24 months. This percentage of
patients remaining on tafamidis 61 mg is con-
siderably high compared with other studies. For
example, a study evaluating the persistence of
several antihypertensive treatments showed
that, at 39% after 1 year and 28% after 2 years,
angiotensin II receptor blockers had the high-
est persistence rate compared with other treat-
ments [18]. As persistency is an indicator of drug
safety and ease of use, it is an important factor
for disease management. Aligned with published
clinical data, these results suggest that tafamidis
61 mg is well tolerated by patients included in
this study [19]. The daily dose of one capsule
may also have contributed to the high persis-
tency rate.

In this study, we observed changes in con-
comitant medication when comparing prior to
treatment with during treatment with tafamidis
61 mg. Specifically, a decrease in beta-blocking
agents compared with their use prior to tafamidis
initiation was noted. Beta-blocking agents are not
recommended for patients with ATTR-CM as their
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use can lead to hypotension, fatigue, and wors-
ening of bradyarrhythmia and are often poorly
tolerated [13, 20, 21]. Therefore, a decrease from
67.8% prior treatment to 61.3% during tafamidis
61 mg therapy is a significant (P<0.0001) decrease
in prescriptions. However, following the current
guidelines, this number remains high and shows
opportunities for improvement [20]. The signifi-
cant increase in direct factor Xa inhibitors (from
55.0% to 59.1%) is expected and recommended
as it is prescribed to prevent symptoms common
to patients with ATTR-CM [13, 20]. Loop diuret-
ics, which are frequently used to manage heart
failure in patients with ATTR-CM, showed no
statistically significant changes during tafamidis
treatment [21]. As patients who require diuretics
have a worse prognosis in terms of hospitaliza-
tion and mortality compared with patients with-
out need for treatment with diuretics, an increase
in loop diuretics can be used as an indicator of
disease progression [22]. Thus, the absence of
an increase in loop diuretics suggests stability in
those patients.

This study has limitations due to the general
limitations of the IQVIA™ LRx database and the
nature of the disease. For this dataset, patients are
from SHI alone, and no information is available
on diagnosis, indications, clinical parameters, lab-
oratory data, or inpatient hospital data. Therefore,
we conducted the sensitivity analysis on persis-
tency with patient’s post observable to account
for patient dropoffs in the database. Also, as ATTR-
CM is a rare disease that clinically manifests with
symptoms similar to other diseases, misdiagno-
ses could not be ruled out [23]. Moreover, many
patients with ATTR-CM were identified in the
outpatient sector, for which no further detailed
information on prescriber specialties is available.
Other limitations include the incomplete cover-
age of all pharmacies in Germany and a lack of
continuous enrollment. Furthermore, there is a
risk of selection bias as study samples obtained
from claims data are not randomly selected.

CONCLUSIONS

Patients with ATTR-CM who were prescribed
tafamidis 61 mg in Germany displayed high

adherence rates, thus confirming results of
an earlier study in the USA. Furthermore, we
found high treatment persistency rates in these
patients, which suggests good drug tolerability
and ease of use.

On the basis of professional society recom-
mendations and using real-world data, we iden-
tified opportunities for concomitant medication
optimization in patients with ATTR-CM treated
with tafamidis 61 mg QD.
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