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Background: Few studies have explored physician and patient preferences for the treatment of chronic lymphocytic leukemia (CLL) 
related to treatment efficacy, adverse events (AEs), and treatment duration. Thus, this observational, mixed-methods study investigated 
patients’ and physicians’ preferences for CLL first-line treatments.
Materials and Methods: An online discrete choice experiment in five countries among 192 patients and 259 physicians in the US, 
the UK, Germany, France, and Australia examined the importance of outcomes and treatment attributes.
Results: Increasing 5-year progression-free survival (5-year PFS) was most important to patients and physicians, with a relative 
importance (RI) of 30.3% among patients and 37.8% among physicians, followed by reducing the risks of common side effects (RI 
21.6% among patients, 22.9% among physicians) and adverse events (AEs) leading to treatment discontinuation (RI 22.1% among 
patients, 20.6% among physicians). Patients strongly preferred time limited treatment regimen over treatment to progression (TTP). 
Specifically, patients and physicians would require a 6.4% vs 2.3% increase in 5-year PFS, a 19.4% vs 8.9% decrease in the risk of 
common all grades side effects, and a 7.5% vs 3.7% decrease in the risk of treatment discontinuation due to AEs, respectively, to 
compensate for a daily oral medication taken indefinitely vs daily oral medication taken for 24 months.
Conclusion: Overall, patients and physicians favor time-limited treatment regimens over TTP and value treatments with greater PFS 
benefits followed by lower side effects. Patients and physicians were both willing to trade-off switching from time-limited treatment to 
TTP for a better 5-year PFS, decrease side effects, and risk of treatment discontinuation due to AEs.
Keywords: chronic lymphocytic leukemia, first-line treatment, discrete choice experiment, fixed-duration treatment, patient and 
physician preferences

Introduction
Chronic lymphocytic leukemia (CLL) is the most common leukemia in adults in developed countries.1 Its incidence is 
4.6/100,000 population per year in the US2 rising to over 32/100,000 population per year in people > 75 years of age 
globally.2 CLL is characterized by a relatively low mortality, with a 5-year relative survival rate of 88%.2 However, the 
5-year survival rate is approximately 20% among very high-risk patients.3 CLL is usually diagnosed in older adults, with 
a median age at diagnosis of approximately 70 years.2 With the rapidly ageing population, the incidence and prevalence 
of CLL is expected to continue to increase.

Numerous advances in the treatment of CLL have been made, including the introduction of novel classes of targeted 
small molecules (eg, Bruton’s tyrosine kinase inhibitor (BTKi), B cell lymphoma-2 inhibitor (BCL2i) and phosphoinosi-
tide 3-kinase inhibitor (PI3Ki)).4,5 These small-molecule therapies, which have shown to be very effective against the 
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disease and in patients with high-risk cytogenetics,6 are aimed at replacing the classic cytostatic agents fludarabine, 
cyclophosphamide and rituximab (FCR) as standard first-line treatment for younger, fit patients, and bendamustine and 
rituximab (BR) for treatment naive (TN) patients > 65 years of age.7–11 Based on published randomized clinical trials 
comparing chemoimmunotherapy (Chemotherapy-induced thrombocytopenia [CIT]) regimens with BTKi, namely, 
ibrutinib or acalabrutinib, BTKis are now considered a feasible option for all patients in the first-line setting.12–16

Today, with growing experience related to the use of continuous single BTKi-based treatments, such as ibrutinib, 
zanubrutinib and acalabrutinib, several potential drawbacks have emerged. Long-term follow-up from first-line BTKi 
trials show that responses are maintained in more than 70% of patients at five years, but discontinuations due to toxicities 
can be up to 40%.17–19 Intolerance, particularly due to cardiac dysrhythmias and increased bleeding risk, is a major 
reason for discontinuation in about 30% of patients. Although acalabrutinib may present lower toxicity in some cases, 
resistance and cost issues are not significantly different from ibrutinib.20–22 For patients with chronic toxicities, the 
cumulative effect significantly impairs the quality of life. Additionally, the development of BTKi resistant clones occurs 
in about 20% of patients,23 and the cost of these therapies over time remains substantial, due to their continuous and 
indefinite use.

Toxicities, resistance, and the growing cost of treatment to progression (TTP) treatment with BTKi have provided 
a robust argument to investigate time-limited combination therapy with targeted agents.24 Trials have already shown that 
such time-limited combinations can achieve deep remissions for the majority of patients.25 In particular, time-limited 
BCL2i-based regimens are now approved in both first-line and relapsed/refractory CLL. In addition, ongoing clinical 
trials are investigating novel drug combinations with different durations of therapy to provide additional treatment 
options for CLL patients, including BCL2i +BTKi combinations: BCL2i +ibrutinib (GLOW/CLL3011; NCT03462719), 
zanubrutinib± BCL2i (SEQUOIA; NCT03336333), and acalabrutinib+ BCL2i ±obinutuzumab (ACE-CL-311; 
NCT03836361).26,27

Few studies have explored physician and patient preferences for the treatment of CLL related to treatment efficacy, 
adverse events (AEs), and duration of treatment regimen, particularly among currently available treatment regimens in 
first-line CLL treatment. A recent study on CLL treatment preferences conducted with 220 patients and 151 physicians in 
the US sought to understand how variations in attributes impact treatment choice among patients and physicians through 
a discrete choice experiment (DCE) methodology.28 However, this study combined the administration form (intravenous 
vs oral) and the therapy duration/frequency (treat to progression vs treat for 24 months) into one attribute which may 
have obscured the individual contribution of treatment duration to overall treatment preference attributes.

Therefore, existing literature has yet to analyze the role of treatment duration associated with therapies for first-line 
CLL therapy in determining treatment selection preference as well as the importance of patient characteristics as 
a possible decision bias. Understanding the similarities and differences in preferences between physicians and patients 
with CLL is key to supporting decision-making; therefore, there is also a need to explore the potential gap between the 
preferences of physicians and patients in the first-line treatment setting.

This study aimed to address these knowledge gaps by utilizing a discrete choice experiment (DCE) to determine 
preferences among patients and physicians in the United States (US), Western Europe (United Kingdom (UK), France, 
Germany), and Australia regarding key CLL first-line treatment attributes including TTP vs time-limited combination 
therapy.

Materials and Methods
Study Design
This was an observational, mixed-methods study that was conducted according to best practice guidelines for Conjoint 
Analyses published by the International Society of Pharmacoeconomics and Outcomes Research (ISPOR) Good 
Research Practices for Conjoint Analysis Task Force.29 Prior to a quantitative survey, in Phase 1, qualitative in-depth 
interviews were conducted via telephone with patients (N=28) and oncologists, hemato-oncologists or hematologists 
(N=12) in Australia, France, Germany and the UK, using a semi-structured interview guide to establish which attributes 
were the most important to patients and oncologists and survey content.30 Then, pretest interviews were conducted in 
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Phase 2 to confirm that the DCE experiment and survey questions are appropriate and sufficiently clear to respondents. 
The study received exemption determination from Pearl Institutional Review Board (IRB) on March 10th, 2022. The 
survey was administered online in the US, UK, Germany, France, and Australia. Additionally, survey reminders were 
sent to non-responders to help reduce non-response bias.

Population
All study participants in the study were recruited through a convenience sampling method. Patients were recruited by 
Global Perspectives and Focus People (Australia) via referrals by physicians treating these patients, supported by social 
media targeting, outreach from patient databases, patient organizations, and support groups. Inclusion criteria consisted 
of patients aged ≥18 years, diagnosed with CLL by a healthcare provider and who were not currently employed by 
a market research, advertising, or pharmaceutical company. Physicians were recruited from the Kantar Profiles Panel and 
its panel partners. The physicians were medical oncologists, hemato-oncologists, and hematologists, had practiced 
between 5 and 30 years in current specialty, were Board certified (US only), had managed at least 20 patients (US, 
France, Germany) or 8 patients (UK, Australia) with CLL in the past 12 months prior to study enrollment, had prescribed 
novel agents (eg, BTKi, PI3Ki, BCL2i) for patients with CLL, and at least 50% of their time was spent in direct patient 
care (vs teaching, research, administrative work, etc.). All study participants provided informed consent.

Data Collection
The survey captured sociodemographic data, medical history, assessment of individual treatment attributes and attribute 
levels and preferences for first-line CLL treatment using a DCE. In a series of 12 DCE tasks, participants considered two 
hypothetical treatment options shown side-by-side and were asked to choose the one that was preferable to them. Each 
hypothetical treatment consisted of combinations of characteristics (“attributes”; eg, PFS) and how each hypothetical 
treatment satisfies the attributes (“attribute levels”; eg, 3 months, 5 months, etc.). The full set of attributes and attribute 
levels (referred to as ‘levels’) that respondents evaluated in the DCE is known as the experimental design, which 
approximates a balanced design with minimal overlap.31 As such, all respondents were presented with different 
combinations of levels in the DCE tasks. The operational definitions of survey attributes and levels used in the DCE 
for both patients and physicians are summarized in Table 1. The attribute and levels were consistent across the groups 
except for minor variations in wording to account for differences in health literacy levels in the patient group. The 

Table 1 Attributes and Levels Included in the DCE

Attribute Levels in % Agent References

PFS at 5 yearsa 63 bcl-2 + anti-CD20; Range 

was also used for TPP 
(hypothetical data)

CLL-14 (NCT0224294)

72 BTKi mono ELEVATE - CLL -TN 
(NCT02475681)

84 BTKi + anti-CD20 ELEVATE - CLL -TN 
(NCT02475681)

Common (all Grades) side effectsb 12 BTKi + bcl-2 (any grade 
diarrhea)

SEQUOIA (NCT03336333) 
(pivotal)

35 Middle point -

58 BTKi + anti-CD20 (any 

grade diarrhea)

E1912 (NCT02048813) (Pivotal, 

supported approval of ibrutinib + 
rituximab)

(Continued)
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experiment included 5 attributes with 3–4 levels per attribute for each stakeholder group. To help stakeholders familiarize 
themselves with the different treatment attributes in the DCE, participants first rated each attribute level on its own on 
a scale of 1 (Very bad) to 5 (Very good). While the study is focused on novel agents that can be used in first-line, 
idelalisib or duvelisib (PKI3i) was not included in the experiment as these therapies were not approved in first-line 
settings and are not often used in routine clinical practice in the US. Other variables were collected and analyzed 
descriptively. Variables for patients included age, sociodemographic and clinical characteristics, such as sex, race/ 
ethnicity (US only), education, employment status, treatment experience (watchful waiting versus treated patients, 
experience with time-limited and time-to-progression treatments), self-reported Eastern Cooperative Oncology Group 
(ECOG) status, and time since diagnosis. Other variables for physicians included clinical specialty, number of patients 
managed in the past 12 months (with cancer/with CLL), treatment settings of the CLL patients managed, number of years 
of practice, percentage of time spent in direct patient care, sociodemographic such as sex, year of born, state/region of 
residence, location of practice (major metropolitan area, urban area, suburb of a large city, small city, rural or small 
town), proportion of professional time spent treating patients according to the practice settings.

Sample Size
The DCE experiment comprised 12 choice tasks with two treatment profiles per task. The combinations of levels shown 
for each profile was based on a balanced design with minimal overlap. The formula used to determine minimum sample 
sizes for aggregate attribute level full-profile DCE modelling is nta/c >500, where n is the number of respondents, t is the 
number of choice tasks, a is the number of alternatives per task, and c is equal to the largest number of attribute levels for 
any one attribute.31 With a sample size of 192 patients and 259 physicians, 12 DCE tasks showing 2 alternatives per task 

Table 1 (Continued). 

Attribute Levels in % Agent References

Discontinue due to AEsc 5 BTKi mono SEQUOIA (NCT03336333)

13 Middle point -

22 BTKi + anti-CD20 E1912 (NCT02048813)

Intravenous treatmentsd Intravenous (IV) therapy once 

a month for 6 months

Anti-CD20 + alkylating 

agent

ALLIANCE A041202 

(NCT01886872)

Intravenous (IV) therapy twice 

a month for 6 months

BTKi + anti-CD20 bcl-2 + 

anti-CD20

iLLUMINATE study 

(NCT02264574) CLL-14 
(NCT02242942)

No intravenous (IV) therapy - -

Daily oral medication Daily oral medication taken 

indefinitely (patients) / until disease 
progression (physicians)

BTKi RESONATE™-2 (NCT01722487, 

NCT01724346) ELEVATE - CLL - 
TN (NCT02475681)

Daily oral medication taken for 24 

months

BTKi + bcl-2 SEQUOIA (NCT03336333) 

(pivotal)

Daily oral medication taken for 12 

months

bcl-2 + anti-CD20 CLL-14 (NCT02242942) 

CRISTALLO (NCT04285567) 

GLOW (NCT03462719)

No daily oral medication - -

Notes: a % of patients will remain stable (the cancer will not worsen or spread) for at least five years. b % risk of a side effect either headache, muscle pain, or diarrhea (any 
severity). c % risk of side effect which results in stopping the medication. d IV regimen attribute terminology is simplified to “Intravenous (IV) therapy twice a month for 6 
months” to depict administration of more than one IV dose per month, including multiple ramp-up doses given for cycle 1. 
Abbreviations: AEs, Adverse events; IV, Intravenous; PFS, Progression-Free Survival.
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and up to 3 levels per attribute, the formula result is 1536 for patients and 2072 for physicians, which is far above 500, 
indicating that we have sufficient sample size in each group to obtain relatively precise utility estimates for the main 
effects.

Statistical Analysis
Analyses were conducted using R, version 4.2.2 and SPSS Statistics version 28.0.1.0, while Lighthouse studio from 
Sawtooth Software version 9.14.2 was used for DCE design and analysis. Descriptive analyses were performed on the 
full data sets using counts and percentages for categorical variables and means, standard deviations, median and range for 
continuous variables. A hierarchical Bayesian (HB) logistic regression was used to estimate preference weights for each 
attribute level and relative attribute importance (RI). The parameter estimates (utilities) from the HB analysis enable the 
calculation of the conditional relative importance of each attribute. The underlying choice-probability model in HB was 
conditional logit, using effects coding for the attribute levels. The model assumed that the preferences are normally 
distributed. The relative importance was calculated at the respondent attribute level by dividing the range of each 
attribute (utility of the most preferred level minus utility of the least preferred level) by the sum of ranges of all attributes 
and multiplying by 100. For each respondent, the relative importance estimates across attributes add to 100%. The 
estimates indicate how much the difference between the most preferred versus least preferred levels of each attribute 
affects the decision to choose a treatment.

The study team also assessed levels of respondent quality to identify and remove/replace those whose response 
patterns suggested a lack of attention in completing the DCE, indicating a lack of validity.

Results
Sample Characteristics of Patients and Physicians
A total of 195 patients and 302 physicians were recruited to participate in the survey. Three patients across the US (n=2) 
and UK (n=1) and 43 physicians across the US (n=30), UK (n=3), Australia (n=3), France (n=4), and Germany (n=3) 
were excluded from the final analysis due to low-quality data (ie, provided random or illogical responses and sped 
through the survey). The final sample included 192 patients and 259 physicians (US [n=100; n=97], UK [n=30; n=52], 
Germany [n=30; n=51], France [n=30; n=34], and Australia [n=2; n=25]) respectively.

Table 2 details the patient sociodemographic characteristics. Patients were fairly split across different regions of 
geography and population (ie, rural, suburb, major urban area). Most physicians were practicing in the major metropo-
litan (43.6%) and urban areas (31.7%). The average age of the patients was 63.5 (SD=10.6) years, with over half of 
patients indicating they were female (57.8%). In the US, the vast majority of the participants identified as White (94.0%). 
The majority were married or in a committed relationship (72.4%) and completed at least a university or college degree 

Table 2 Patient Sociodemographic Characteristics (N=192)

Age, years Mean (SD) 

Median 

Min - Max

63.5 (10.6) 

64 

28–93

Country Australia 

France 
Germany 

UK 

US

2 (1.0) 

30 (15.6) 
30 (15.6) 

30 (15.6) 

100 (52.1)

Gender Male 

Female 
Decline to state

77 (40.1) 

111 (57.8) 
4 (2.1)

(Continued)
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(74.5%). At the time of the study, only 21.4% of patients were employed full time, 48.4% were retired, and 13.5% were 
either employed part-time or employed but on a temporary leave of absence.

Patients reported that they had been diagnosed for an average of 7.7 (SD=6.5) years prior to completion of 
questionnaire. When asked about their current health status, about one-third (34.9%) indicated that their health was 
fair or poor, 38.0% indicated good health, and more than one-quarter (27.1%) indicated very good or excellent 
health. When asked about chromosomal and genetic mutations, over half (52.6%) of patients did not know or did 
not have any listed mutation. Of the remaining half, the most prominent mutation was a deletion at chromosome 
13q (21.4%), followed by a deletion at chromosome 17p (16.1%), and an immunoglobulin heavy-chain gene 
mutation (13.5%). A chromosome deletion at 11q and trisomy 12 was least reported at 9.4% and 7.3%, 
respectively.

When asked about treatment history, almost one-third of patients (30.7%) had never undergone treatment with 
prescription medication, whereas 43.2% reported they were currently on treatment and 26.0% reported having 
undergone treatment in the past. Of those patients with experience taking prescription medications (n=133), almost 
half of patients (48.2%) reported being currently on or completed first-line treatment; 28.6% were currently on or 
completed second-line treatment, and 23.3% were currently on or completed third-line treatment. Patient experience 
with treatment varied with 22.6% using oral pills only, 12.8% using intravenous medication only, and most patients 
using both oral and intravenous medications at 63.2%. Three-quarters of patients (75.9%) reported using finite 
treatment at some point in their treatment journey compared to 54.9% using continuous treatment. Among patients 
who were currently being treated (n=83), 24.1% reported their treatment as finite whereas 65.1% reported their 
treatment as continuous. Among patients who have previously received or are currently receiving treatment (n=133), 
83.5% reported experiencing a side effect related to their CLL treatment. Among those reporting side effects 

Table 2 (Continued). 

Ethnicity/race (US only) African American/Black 
Asian 

American Indian 

Hispanic 
White 

Other 

Prefer not to answer

3 (3.0) 
0 (0.0) 

1 (1.0) 

1 (1.0) 
94 (94.0) 

1 (1.0) 

0 (0.0)

Marital status Single, never married 
Committed relationship / Married 

Separated / Divorced 

Widowed 
Decline to answer

12 (6.3) 
139 (72.4) 

25 (13.0) 

13 (6.8) 
3 (1.6)

Current employment status Employed (full time) 
Employed (part time) 

Employed, but currently on temporary leave of absence or long-term disability 

Not employed 
Retired 

Other

41 (21.4) 
19 (9.9) 

7 (3.6) 

20 (10.4) 
93 (48.4) 

12 (6.3)

Level of education Less than high school 

High school 

College/university 
Postgraduate 

Decline to answer

12 (6.3) 

33 (17.2) 

81 (42.2) 
62 (32.3) 

4 (2.1)

Notes: Data of categorical variables are given as N (%). 
Abbreviations: UK, United Kingdom; US, United States; SD, Standard deviation.
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(n=111), those most experienced were muscle, joint, or bone pain (64.0%), headaches (58.6%), and diarrhea 
(54.1%). Severe side effects were also experienced, such as problems with heart rhythm (15.3%), infection 
(18.0%), and bleeding (hemorrhage) (14.4%). When asked about the impact of these side effects, over half of 
patients (55.9%) reported an impact on quality of life and felt they were difficult to manage; 29.7% reported 
hospitalization associated with side effects; and 25.2% of patients reported treatment discontinuation due to sides 
effects (Table 3).

Table 3 Patient Clinical Characteristics and Treatment History (N=192)

Clinical characteristics

Time since diagnosis, years Mean (SD) 

Median 

Min - Max

7.7 (6.5) 

6 

(0–43)

Current health Excellent 

Very good 
Good 

Fair 

Poor

12 (6.3) 

40 (20.8) 
73 (38.0) 

55 (28.6) 

12 (6.3)

Chromosomal and genetic mutations Del 17p (17p-) 

Del 11q (11q-) 
Del 13q (13q-) 

Trisomy 12 (+12) 

Immunoglobulin heavy chain gene (IgVH) mutation 
None of these 

Do not know

31 (16.1) 

18 (9.4) 
41 (21.4) 

14 (7.3) 

26 (13.5) 
28 (14.6) 

73 (38.0)

Comorbidities Kidney condition 

Heart condition 

Breast cancer 
Type 2 diabetes

4 (2.1) 

15 (7.8) 

3 (1.6) 
16 (8.3)

CLL treatment history

Current treatment status Currently treated 

Treated in the past but not currently 
Never treated

83 (43.2) 

50 (26.0) 
59 (30.7)

Duration of the current treatmenta (N=83) Limited or finite period 
Continuous period 

Not sure/Do not know

20 (24.1) 
54 (65.1) 

9 (10.8)

Number of changes in treatment regimensb (N=133) First treatment 

First treatment completed, second one not started 

Second treatment 
Second treatment completed, third one not started 

Third or later treatment regimen 

Third or later treatment regimen completed

32 (24.1) 

32 (24.1) 

27 (20.3) 
11 (8.3) 

24 (18.0) 

7 (5.3)

Mode of administrationb (N=133) Oral medication (pills) only 

Intravenous medication only 
Both oral medication (pills) and intravenous medication in combination 

Not sure/Do not know

30 (22.6) 

17 (12.8) 
84 (63.2) 

2 (1.5)

Notes: Data for categorical variables are given as N (%). a Patients currently treated. b Patients previously or currently treated. 
Abbreviation: CLL, Chronic Lymphocytic Leukemia.
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The mean age of the physician sample was 50.2 (SD=8.2) years old, with 73.7% identifying as male. The 
sociodemographic characteristics of the physicians are summarized in Table 4. Physicians had an average of 17.3 
(SD=5.9) years of experience. Most physicians (n=167; 64.5%) specialized in both hematology and oncology, 

Table 4 Physician Sociodemographic Characteristics (N=259)

Age, years Mean ± SD 

Median 

Min-Max

50.2 (8.2) 

50 

32–74

Gender Male 

Female 
Other

191 (73.7) 

67 (25.0) 
1 (0.4)

Country US 
France 

Germany 

UK 
Australia

97 (37.5) 
34 (13.1) 

51 (19.7) 

52 (20.1) 
25 (9.7)

Practice area Major metropolitan areaa 

Urban areab 

Suburb of a large cityc 

Small cityc 

Rural or small towne

113 (43.6) 
82 (31.7) 

40 (15.4) 

19 (7.3) 
5 (1.9)

Residence States of the United States, (N=97) Northeast 
Midwest 

South 

West

29 (29.9) 
18 (18.6) 

28 (28.9) 

22 (22.7)

Residence Regions of France, (N=34) Paris IDF 

Auvergne-Rhône-Alpes 
Bourgogne-Franche-Comté 

Bretagne 

Centre-Val de Loire 
Corse 

Grand Est 

Hauts-de-France 
Normandie 

Nouvelle-Aquitaine 

Occitanie 
Pays de la Loire 

Provence-Alpes-Côte d’Azur

8 (23.5) 

4 (11.8) 
0 (0.0) 

3 (8.8) 

3 (8.8) 
0 (0.0) 

5 (14.7) 

0 (0.0) 
2 (5.9) 

3 (8.8) 

3 (8.8) 
0 (0.0) 

3 (8.8)

Residence regions of Germany, (N=51) Gebiet If 

Gebiet II & IIIag 

Gebiet IIIb & IVh 

Gebiet V, VI & VIIi

5 (9.8) 

26 (51.0) 

10 (19.6) 
10 (19.6)

Residence regions of the United Kingdom, (N=52) Scotland 
Northern Ireland 

NE England 

Northwest, Midlands, Anglia 
Thames Valley, Central & North London 

Wales 

Southwest, Central Coast, Kent

2 (3.8) 
1 (1.9) 

8 (15.4) 

17 (32.7) 
16 (30.8) 

1 (1.9) 

7 (13.5)

(Continued)
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while 19.7% specialized in medical oncology and 15.8% in hematology. On average, physicians reported treating 
approximately 600 patients with cancer in the past 12 months, with most patients having breast cancer (mean: 72.4 
patients) followed by chronic lymphocytic leukemia (mean: 66.6 patients). Physicians on average spent 87.9% of 
their time in direct patient care compared to other activities, such as research or administration and practiced in 
various settings including private practice and teaching and non-teaching hospitals.

Approximately, three-quarters of physicians would “often” or “always” discuss impacts of side effects on quality of 
life (79.2%), treatment options when initiating a new line of therapy (77.6%), the advantages/disadvantages of time- 
limited versus time-to-progression therapies (73.8%), and efficacy associated with different treatments (84.6%). For each 
topic, about one-third of physicians answered to have “always” discuss it with patients. Almost three-quarters of 
physicians also agreed that patients’ eligibility is the most important factor in selecting between time limited and TTP 
therapy (72.6%). Physicians were also asked about their preferences and practices when it came to treatment planning. 
Physicians agreed that they prefer to prescribe more aggressive treatments in first-line if patients are willing to accept the 
side effects and can tolerate the treatment (78.0%). Further, 71.0% of physicians agreed that targeted time-limited therapy 
is best suited for patients who are young, fit, and willing to accept aggressive first-line treatment. Almost half of 
physicians also agreed that time-limited treatments are generally more aggressive than TTP regimens (48.2%). When it 
came to patients’ preferences, 63.7% agreed that they would tailor the strategy to their patients’ preference and similarly, 
66.0% agreed that they prefer to listen to their patients’ wishes when it comes to treatment duration (time-limited vs TTP 
treatment). Most physicians (86.1%) felt it was important to provide patients with all the information they need to 
understand the recommendation.

DCE Findings for Patients and Physicians
Figure 1 presents the mean preference weights for each attribute level in the DCE. For the quantitative attributes 
(PFS, common all grade side-effects, and risk of AE leading to treatment discontinuation), the preference weights 
generally increased linearly as the levels improved (proportional relationship between the best outcomes and the 
highest preference weights within each attribute). The relative importance of each attribute for patients and 
physicians is shown in Figure 2. Increasing 5-year PFS from 63% to 84% had the most influence on treatment 
choice among both patients and physicians (relative importances = 30.3% vs 37.8%, respectively), followed by 
decreasing common all grade side-effects from 58% to 12% (21.6% vs 22.9%, respectively) and decreasing AEs 
leading to treatment discontinuation from 22% to 5% (22.1% vs 20.6%, respectively). Treatment regimen for both 
oral (16.6% vs 11.6%) and IV (9.5% vs 7.2%) treatments were least important to patients and physicians, 
respectively; however, they were still influential in decision-making.

Table 4 (Continued). 

Residence regions of Australia, (N=25) Australian Capital Territory 

New South Wales 

Northern Territory 
Queensland 

South Australia 

Tasmania 
Victoria 

Western Australia

0 (0.0) 

7 (28.0) 

0 (0.0) 
5 (20.0) 

1 (4.0) 

3 (12.0) 
8 (32.0) 

1 (4.0)

Notes: a Population > 500,000. b Population between 100,000 and 500,000. c Population > 100,000. d Population between 30,000 
and 100,000. e Population < 30,000. f Bremen, Hamburg, Niedersachsen, Schleswig-Holstein. g Nordrhein-Westfalen, Hessen, 
Saarland, Rheinland-Pfalz. h Baden-Württemberg, Bayern. i Berlin, Brandenburg, Mecklenburg-Vorpommern, Sachsen-Anhalt, 
Sachsen, Thüringen. 
Abbreviations: SD, Standard Deviation; UK, United Kingdom; US, United States.
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Patients valued switching from an indefinite oral regimen to a time-limited regimen more so than physicians. 
Specifically, patients and physicians would require a 6.4% vs 2.3% increase in 5-year PFS, a 19.4% vs 8.9% decrease 
in the risk of common all grades side effects, and a 7.5% vs 3.7% decrease in the risk of treatment discontinuation due to 
AEs, respectively, to compensate for a daily oral medication taken indefinitely vs daily oral medication taken for 24 
months (Table 5).

Figure 1 DCE – Mean attribute level preference weights for physicians and patients. 
Abbreviations: AEs, Adverse events; IV, Intravenous; PFS, Progression-Free Survival; TT, Treatment.

Figure 2 DCE – Attribute relative importance for physicians and patients. 
Notes: Error bars show the standard error. *p < 0.05 (Student’s test). 
Abbreviations: AEs, Adverse events; IV, Intravenous; PFS, Progression-Free Survival; TT, Treatment.
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Figure 3 presents the mean attribute importance estimates by country for patients. Attribute importances differed 
significantly among countries (p < 0.05), with the exception of the oral regimens and the IV regimens. Patients in France 
valued increases in 5-year PFS more highly, and they least valued reducing the risk of AEs leading to treatment 
discontinuation, compared to patients in Germany, UK, and US (p < 0.05). Patients in Germany valued reducing the 
risk of common all grade side effects more highly than patients in the other countries (p < 0.05). Within the oral 
regimens, patients in all countries least preferred ‘daily oral medication taken until disease progression’. No significant 
differences were observed in attribute importance among physicians across countries.

Table 5 DCE – Trade-Offs Required to Compensate for a Daily Oral Medication 
Taken Indefinitely Vs Daily Oral Medication Taken for 24 months (Everything Else 
Being Equal)

Change in %

Patients Oncologists

Increase in 5-year PFS 6.44 2.29

Decrease in the risk of Common (all Grades) Side Effects −19.40 −8.92

Decrease in the risk of TT discontinuation due to AEs −7.50 −3.75

Figure 3 Attribute Importance by Country (Patients). 
Note: Attribute importance estimates differ significantly among countries for all attributes except the oral treatment and IV treatment regimens. Error bars show the 
standard error. *p < 0.05 (ANOVA).
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Discussion
This study provides insights on patients and physicians perspectives of key attributes of first-line CLL treatments across 
five countries. In our study, 5-year PFS was the most important attribute for both patients and physicians with treatment 
regimen ranking as least important for both. Treatment regimen, whether oral or IV and whether time-limited or 
indefinite, was least important to both patients and physicians. It is not surprising that physicians and patients are in 
many ways aligned in their priorities and acceptable trade-offs. Patients prioritized adverse events leading to treatment 
discontinuation as second, while physicians rated all grade side effects as second. Our findings show that, although time- 
limited treatment is generally more preferred than treating until progression, particularly among patients, this criterion is 
not as important as efficacy or side effects. This study found that physicians and patients would be willing to accept 
increased risk of side effects within the ranges evaluated in exchange for improvements in efficacy. Thus, in the real- 
world, where PFS is similar, physician and patient preferences would be driven by side effects, then by mode of 
administration. The relative importance of 5-year PFS was more important to patients than physicians, whereas it was 
similar between the two groups for side-effect attributes. Thus, it can be inferred that compared with physicians, patients 
required significantly higher increases in the chance of 5-year PFS to accept an increased risk of side effects. Notably, 
when considering treatment-related side effects, patients and physicians differed in how they prioritized these with 
respect to how bothersome they are.

Advances in understanding leukemogenesis mechanisms have enabled better stratification of CLL patients in terms of 
survival. It is well known to clinicians that TP53 lesions and del(17p) adversely impact prognosis.6 In our study, 47.4% 
of patients were aware of their cytogenetic mutation, 14.6% were aware that they had no cytogenetic mutation, and 
38.0% did not know their cytogenetic status, suggesting that cytogenetic status may be an element of shared treatment 
decision-making for some but not all patients. Further research is needed to understand the relationship between 
prognosis and treatment preferences in CLL.

The current study addressed key gaps in the limited prior literature on stakeholder preferences in CLL. More 
specifically, instead of combining the administration form and the therapy duration/frequency into one attribute,28 this 
study was undertaken to address this issue by examining administration form and therapy duration/frequency as separate 
attributes, allowing for a clearer analysis of their individual contributions to treatment preferences. Given the growing 
number of treatment options in CLL, it is fundamental to understand these preferences in greater detail to guide clinical 
decision and enhance patient outcomes. Moreover, the current study uses more recent clinical data to inform its attribute 
levels. Previous data collection was completed in May 2019,28 and significant developments have since occurred, such as 
acalabrutinib achieving its primary efficacy endpoint against ibrutinib in CLL.32 Therefore, this study provides a more 
detailed and up-to-date analysis of treatment preferences. Similarly, other prior studies, which were published in 
2016–2017,33,34 did not include attributes and levels representing a broader array of novel therapies, as only ibrutinib 
was approved at that time. Instead, these earlier studies included choice tasks with chemotherapy. The present study 
makes important contributions to the understanding of physician and patient preferences in the global context of the most 
current standards of care in CLL treatment.

Strengths
The attractiveness of a treatment to individuals depends on patients’ relative preferences for these attributes expressed by 
patients’ willingness to accept trade-offs among them. Although there are alternatives to eliciting patient preferences (eg, 
revealed preferences, direct ratings/rankings, etc.), DCE is one of the most common approaches for assessing preferences 
in a healthcare context, it has been increasingly applied in healthcare decisions, it has a strong foundation in psychology 
and economics,35,36 and it has become of increasing interest to health authorities and clinicians to facilitate shared 
decision-making.

Strengths of the study are the use of robust preference elicitation methods and the adherence to best practices for DCE/ 
Conjoint studies outlined in the ISPOR DCE/Conjoint Task Force Report.31 Additionally, potential hypothetical bias was 
limited by constructing choice questions that mimicked realistic treatment options as closely as possible and were based on 
the published clinical evidence available at the time the study was conducted. The attributes and levels included in the study 
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were also informed by prior qualitative research with patients with CLL and physicians, and the final survey instrument was 
pilot tested to ensure the DCE choice tasks were clear, appropriate, and interpreted as intended.

Limitations
An online survey likely under-represents people without access to or familiarity with online survey administration as well 
as individuals who are elderly, institutionalized or with the most severe comorbidities and disabilities. This may also 
underrepresent physicians who do not have the capacity or familiarity of online research.

Furthermore, the self-reported nature of the survey is associated with potential corresponding biases such as 
inaccurate recall and false reporting (whether intentional or unintentional). That said, measures were taken to minimize 
intentionally false reporting, such as excluding respondents with implausible responses.

As is inherent with any research relying on convenience sampling methods, it is possible that certain subgroups 
of patients and physicians may be over-represented, such as white participants in our patient sample in the US (the 
only country where ethnicity was collected), and that the results may not be generalizable to the entire population.

Additionally, the DCE methodology involves respondents choosing between hypothetical treatment profiles with a set of 
attributes that may not reflect all the aspects of a treatment that can influence patient preference. These choices are intended to 
simulate possible clinical decisions but obviously do not have the same clinical, financial, or emotional consequences of actual 
decisions. As such, results from this study may not reflect real-world treatment decisions, which could be influenced by other 
factors not captured in the survey, such as physician recommendation, etc. Thus, differences can arise between stated and actual 
choices. Potential hypothetical bias has been limited by constructing choice questions that mimic realistic clinical choices as 
closely as possible and map clearly into clinical evidence. Finally, as the study was conducted in 2022, some new time-limited 
therapeutic approaches, such as BTKi-BCL2i combinations, were not yet available for CLL and not included in the DCE design.

Conclusion
This study provides key insights into the treatment preferences of physicians and patients with CLL as well as the trade- 
offs they are willing to make between efficacy, side effects, and duration/administration when selecting a targeted agent 
for first-line CLL treatment. Collectively, these results revealed that physicians and patients both value PFS benefits 
most, followed by risk of AEs. Patients and physicians were both willing to trade-off switching from time-limited 
treatment to treat to progression for a better 5-year PFS, decrease side effects, and risk of treatment discontinuation due 
to AEs. The type of regimen, whether it is TTP or time-limited, is less important to patients and physicians; however, on 
average, they favor a time-limited treatment over treating until progression. Thus, patients may perceive the risks and 
benefits associated with novel targeted agents differently than physicians, and these results can provide guidance to 
physicians when counselling patients about selecting a novel targeted agent for CLL and underscore the need for patient- 
physician discussions about the realistic benefits and risks of treatment.

Abbreviations
AE, Adverse event; BCL2i, B cell lymphoma-2 inhibitor; BR, Bendamustine and rituximab; BTKi, Bruton’s tyrosine 
kinase inhibitor; CIT, Chemotherapy-induced thrombocytopenia; CLL, Chronic lymphocytic leukemia; DCE, Discrete 
choice experiment; ECOG, Eastern Cooperative Oncology Group; FCR, Fludarabine, cyclophosphamide and rituximab; 
HB, hierarchical Bayesian; IRB, Institutional Review Board; ISPOR, International Society of Pharmacoeconomics and 
Outcomes Research; PFS, Progression-free survival; PI3Ki, Phosphoinositide 3-kinase inhibitor; RI, Relative impor-
tance; SD, Standard deviation; TN, treatment naïve; TTP, Treatment to progression.
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