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LIMITATIONS

The prescribed dosage of a medication is not documented in
claims data. Accordingly, assumptions about the days covered by
a prescription will over-/underestimate the true prescription
coverage for included patients. This analysis aims to showcase
the effect of parameter changes on NA/NP outcomes and should
not be used to compare NA/NP between included NHTs. The
analysis for darolutamide was based on a very small sample and
thus, the reliability of results for this subsample is limited.
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Different strategies have been

described to identify treatment

persistence and to determine the

extent of treatment adherence

based on claims data1,2. Several

parameters, such as the definition

of treatment discontinuation and

the method of stock calculation,

influence the calculation of

treatment adherence and may be

adjusted depending on the

research question. This study

investigated the effect of different

parameters on the calculation of

treatment persistence and

adherence based on an example

using oral novel hormonal agents

(NHT) in prostate cancer (PC).
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Treatment adherence and persistence analysis using claims data requires careful selection of analysis parameters depending on the research question, as 

they may exert a differential effect on outcomes. Nuanced consideration of applied methodologies is needed when interpreting results of such analyses.

Using anonymized claims data from a statutory German

sickness fund (AOK PLUS), male adult patients with PC

followed by an incident NHT prescription, based on ATC

codes, were identified in the period 01/01/2012-31/12/2020

(Figure 1) and followed up until 30/06/2022, death, or loss to

follow-up. Persistence and adherence calculations were

based on seven distinct parameters (Table 1). We altered one

parameter at a time for a total of 16 scenarios. Non-

persistence (NP) rates, time to discontinuation (TTD),

% coverage, and non-adherence (NA) rates during persistent

periods were analyzed for the first used NHT.
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SAMPLE SELECTION

Of 52,437 individuals with PC, 3,438 had a prescription claim for
an NHT and fulfilled all other selection criteria (Figure 1). The
first received NHT was abiraterone (ABI) in 2,045 cases,
enzalutamide (ENZ) in 1,265 cases, apalutamide (APA) in 124
cases, and darolutamide (DAR) in 4 cases (Table 2).

CHARACTERISTICS

The mean age among all included patients was 76.3 years, with
a Charlson Comorbidity Index of 9.2 (Table 2). The most
common comorbidity was hypertension (83.8%). Patients were
observed for an average of 24.5 months.

ADHERENCE & PERSISTENCE OUTCOMES

The % of patients who displayed NP during the observational
period varied between 30.1% and 65.9% across all NHTs
(Scenario 3 [S3] and S9, respectively), while TTD ranged from
11.1 to 55.1 months (S12, S3). The average % of days covered
with medication during the persistent periods ranged from 59.8%
to 101.2% (S2, S16), translating into NA rates of 0.1% to 86.8%
(S16, S2). Increases in the coverage of one prescription (i.e.,
DDD multiplied by a factor of 2) and extensions of the
permissible gap for discontinuation calculation drastically
reduced NP rates and led to a higher observed TTD (Figure 2).
Mean % coverage was high in scenarios with high coverage of
one prescription and low for scenarios with prolonged permissible
gaps. Accordingly, the same scenarios had a differential effect on
NA rates. Changes in the coverage calculation method
(PDC/MPR) and consideration of stockpiling affected the %
coverage to a different extent, depending on the type of NHT.

(A)

(B)*

(C)

(D)

Contact information

sophia.junker@cytel.com

www.cytel.com

Table 2. Characteristics of patients with PC at the time of incident 

NHT prescription.

• This study portrays the effect of specific parameters
on NP and NA outcomes, which varied widely
depending on the altered-parameter scenario. The
extent to which analyzed NA and NP outcomes
fluctuate between investigated agents can vary
depending on the chosen parameters.

• Accordingly, treatment adherence and persistence
analysis using claims data requires careful selection of
analysis parameters depending on the research
question, and nuanced consideration of applied
methodologies is needed when interpreting results of
adherence/persistence analyses.

• While this study investigated the effects of
methodological changes on NA and NP outcomes of
individual agents, defining NA of combination therapies
using prescription data poses an additional challenge4.

At least 2 confirmed outpatient diagnoses within 

two different quarters within 12 months or 1 

inpatient diagnosis of PC (C61) between 

01/01/2012 and 31/12/2020

n = 52,437

At least 1 outpatient prescription of an NHT 

between the first observed claim for PC and 

31/12/2020

n = 3,553

No NHT prescription/inpatient application any 

time before cohort entry date

n = 3,547

Age ≥18 years

n = 3,547

No claim for an NHT 

n = 48,884

NHT before cohort entry date

n = 6

Age < 18 years

n = 0

Excluded

Male sex

n = 3,547

Female sex

n = 0

Cont. insured at least 12 months prior to the 

cohort entry date

n = 3,438

Not cont. insured

n = 9

Parameter:

Min # 

prescript-

tions

Coverage of 1 

prescription

Stockpiling 

allowed

Method of 

% coverage 

calculation

% coverage 

truncation 

at 100%

Hospital 

coverage

Length of permissible gap 

for treatment 

discontinuation

Cut-off for 

defining NA

Relevant for:
Inclusion in 

calculation

Persistent 

period, % 

coverage

Persistent 

period
% coverage % coverage

Persistent 

period, % 

coverage

Persistent period % non-adherent

Base case 1 DDD*1 Yes PDC No Covered 45 d following E.o.S. <80% coverage

Scenario 1 2 c.p. c.p. c.p. c.p. c.p. c.p. c.p.

Scenario 2 c.p. DDD*0.5 c.p. c.p. c.p. c.p. c.p. c.p.

Scenario 3 c.p. DDD*2 c.p. c.p. c.p. c.p. c.p. c.p.

Scenario 4 2 Individual c.p. c.p. c.p. c.p. c.p. c.p.

Scenario 5 c.p. c.p. No c.p. c.p. c.p. c.p. c.p.

Scenario 6 c.p. c.p. c.p. MPR c.p. c.p. c.p. c.p.

Scenario 7 c.p. c.p. No MPR c.p. c.p. c.p. c.p.

Scenario 8 c.p. c.p. c.p. c.p. Yes c.p. c.p. c.p.

Scenario 9 c.p. c.p. c.p. c.p. c.p. OPS code c.p. c.p.

Scenario 10 c.p. c.p. c.p. c.p. c.p. c.p. 30 d following E.o.S. c.p.

Scenario 11 c.p. c.p. c.p. c.p. c.p. c.p. 60 d following E.o.S. c.p.

Scenario 12 c.p. c.p. c.p. c.p. c.p. c.p. 60 d following last presc. c.p.

Scenario 13 c.p. c.p. c.p. c.p. c.p. c.p. 90 d following last presc. c.p.

Scenario 14 c.p. c.p. c.p. c.p. c.p. c.p. 180 d following last presc. c.p.

Scenario 15 c.p. c.p. c.p. c.p. c.p. c.p. c.p. <90% coverage

Scenario 16 c.p. DDD*2 c.p. c.p. c.p. c.p. No permissible gap c.p.

Table 1 definitions: coverage, period of time covered with medication by
one or more prescriptions, basis for the calculation of persistent periods and
% coverage within a time interval; c.p., ceteris paribus, parameter as in base
case; d, days; DDD, Daily Defined Dose as defined by the WHO and adjusted
for Germany the WidO, used in the calculation of prescription coverage;
E.o.S., end of supply, calculated via DDD; MPR, medical possession ratio,
measures the total supply of medication in possession over a specified period;
NA, non-adherence; PDC, proportion of days covered, assesses the % of
days a patient has medication available; OPS, operation and procedure code,
hospital stays may only be considered covered by medication if an OPS code
for the respective agent is documented; stockpiling, considers medication
stock accumulated by prescription refills obtained ahead of schedule.

Table 1. Scenarios for the calculation of treatment adherence and persistence.

Figure 1. Attrition chart. 

First NHT →

Characteristic ↓

Abi-

raterone

n = 2,045

Enza-

lutamide

n = 1,265

Apa-

lutamide

n = 124

Daro-

lutamide

n = 4

Overall

n = 3,438

Age

Mean (SD) 75.8 (8.4) 77.2 (8.2) 75.8 (9.7) 80.5 (6.8) 76.3 (8.4)

Median [min, max] 77 [44, 99] 78 [35, 99] 78 [48, 93] 82 [71, 87] 77 [35, 99]

CCI

Mean (SD) 9.4 (3.4) 9.0 (3.5) 7.3 (3.5) 7.0 (2.9) 9.2 (3.5)

Median [min, max] 10 [2, 20] 9 [2, 19] 8 [2, 14] 8 [3, 10] 9 [2, 20]

Top-3 

comorbidities*

I10 Hypertension
1,710 

(83.6%)

1,063 

(84.0%)

104

(83.9%)

3

(75.0%)

2,880 

(83.8%)

C79 Secondary 

malignant 

neoplasm

1,422 

(69.5%)

729

(57.6%)

45

(36.3%)

0

(0.0%)

2,196 

(63.9%)

E78 Lipidemias
1,009 

(49.3%)

649

(51.3%)

58

(46.8%)

2

(50.0%)

1,718 

(50.0%)

Follow-up time 

(months)†

Mean (SD) 24.1 (20.1) 25.4 (18.2) 22.0 (7.6) 16.2 (6.8) 24.5 (19.1)

Median [min, max] 20 [0, 112] 22 [0, 99] 22 [2, 40] 19 [6, 21] 20 [0, 122]

CCI, Charlson Comorbidity Index based on Chae et al. 2013, not adjusted for age3. 
* Top-3 comorbidities in the overall cohort. † Follow-up time calculated from incident 
NHT prescription to death, end of insurance, or end of observational period.

Figure 2. (A) % NP, (B) TTD, (C) Mean % coverage, and (D) % NA 

calculated based on the parameter definitions outlined in Table 1, 

among PC patients initiating an NHT. 

NA, non-adherence; NHT, novel hormonal therapy; NP, non-persistence; PC, 
prostate cancer; TTD, time to discontinuation
* Missing values equal median TTD not reached.
Please note that values for darolutamide are based on 4 patients and are therefore 
not representative.
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