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Abstract 
 

BACKGROUND: The treatment landscape for patients with chronic lymphocytic leukemia or 
small lymphocytic lymphoma (CLL/SLL) has shifted with the introduction of second- 
generation Bruton tyrosine kinase (BTK) inhibitors. Few real-world studies, however, have 
examined sequencing patterns among BTK inhibitors for CLL/SLL and the patient 
characteristics across different sequences, including social determinants of health (SDOH). 
The aim of this study is to examine the characteristics, treatment patterns, and SDOH among 
patients with CLL/SLL who received BTK inhibitors in a large network of community 
oncology practices. 

METHODS: This was a retrospective study of adult patients diagnosed with CLL/SLL 
who were prescribed a BTK inhibitor between 1/1/2020-4/30/2023 in The US Oncology 
Network. Study data were captured from structured fields in the iKnowMed electronic 
health record (EHR), with linkage to external sources to evaluate patients’ Area 
Deprivation Index (ADI) scores and rural/urban status. ADI scores were determined by 
mapping patients’ home addresses to a census block group (CBG), which was then linked to 
the ADI. ADI rankings are based on CBG and determined by the domains of income, 
education, employment, and housing quality, where high scores indicate increased 
disadvantage. Low socioeconomic status (SES) was defined as the top 20% of ADI scores on a 
national and state level (cut-off based on literature review). Rural/urban status was based on 
the RUCA codes published by the US Department of Agriculture. Insurance coverage was 
reported “as is” in the claims system with Medicaid an indicator of low SES. Results were 
assessed by treatment sequence, and SDOH measures results were reported as counts, 
frequency, and 95% confidence intervals (CI). Chi Square p-values were reported for 
selected SDOH measures and are shown in text. Data are presented for treatment 
subgroups with at least 30 eligible patients. 

RESULTS: In total, 2,082 patients were included in the analysis (median age 73 years; 
61.9% male; 73.5% white; 35.0% Rai stage 0-I; median follow-up 14.1 months). The highest 
proportion of patients received acalabrutinib or ibrutinib without an observed subsequent 
BTK inhibitor (n=1,159 and n=628, respectively). Patient characteristics by the top 6 
treatment sequences are provided in Table 1. Demographic and clinical characteristics 
across the treatment sequences were similar, including sex, race, and ethnicity 
distributions, along with Rai stage and ECOG performance status at baseline. Across the 
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subgroups, 8.7% (n=182) were observed to receive a subsequent BTK inhibitor. Among 
patients who received a BTK inhibitor in 2020 (n=597), 62.3% (n=372) received ibrutinib 
and a single patient received zanubrutinib. Among the 206 patients who received a BTK 
inhibitor in 2023, 6.8% (n=14) and 28.6% (n=59) received ibrutinib and zanubrutinib, 
respectively. In total, 137 patients (6.6%; 95% CI 5.6-7.7) were classified as living in rural 
locations. Low SES status based on state and national indicators was observed among 361 
(17.3%; 95% CI 15.7-19.0) and 125 (6.0%; 95% CI 5.0-7.1) patients, respectively, and was 
also similar across the subgroups. The highest proportion of patients had Medicare 
insurance coverage (42.1%; n=877; 95% CI 40-44.3), followed by managed Medicare (24.4%; 
n=508; 95% CI 22.6-26.3). A statistical difference was found between the treatment 
regimens for rural/urban (P<0.01), but not for state ADI (P=0.52), national ADI (P=0.36), 
or Medicaid insurance coverage vs. all others (P=0.18). The actual values for each regimen 
are in the Table 1. 

CONCLUSIONS: The results of this study provide insight into the shifting treatment 
landscape of BTK inhibitor use among patients with CLL/SLL. During the observation 
period, the use of ibrutinib decreased while acalabrutinib and zanubrutinib increased. When 
evaluating measures of SDOH, similarities across the treatment sequence subgroups suggest 
that patients’ SES and Medicaid do not influence prescribing patterns, but rural/urban 
status show differences. Further real-world research and longitudinal follow-up are needed 
to examine the impact of SDOH on treatment choice, treatment switching, reasons for 
switching, and outcomes among users of BTK inhibitors. Additionally, a better 
understanding of the specific treatment regimen(s) and reasons driving rural/urban 
differences is needed. 
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Table 1. Patient characteristics by BTK inhibitor use (Jan 2020 – April 2023)* 

 
 
 

BTK inhibitor used 

Ibrutinib (I) 
 no 
subsequent 
BTK inhibitor 
(n=628) 

Acalabrutinib 
(A)  no 
subsequent 
BTK inhibitor 
(n=1,159) 

Zanubrutinib 
(Z)  no 
subsequent 
BTK inhibitor 
(n=113) 

 
Switched 
from IA 
(n=82) 

 
Switched 
from AI 
(n=62) 

 
Switched 
from AZ 
(n=38) 

Median age at index, 
years (range) 74 (28-90+) 73 (21-90+) 74 (51-90+) 73 (40-89) 70.5 (40-89) 76.5 (44- 

90+) 
Sex – n (%)       

Male 387 (61.6) 716 (61.8) 78 (69.0) 50 (61.0) 35 (56.5) 22 (57.9) 
Female 241 (38.4) 443 (38.2) 35 (31.0) 32 (39.0) 27 (43.5) 16 (42.1) 

Race – n (%)       

Asian 7 (1.1) 7 (0.6) 0 1 (1.2) 2 (3.2) 0 
Black/African 
American 64 (10.2) 93 (8.0) 9 (8.0) 5 (6.1) 3 (4.8) 4 (10.5) 

White/Caucasian 454 (72.3) 860 (74.2) 81 (71.7) 59 (72.0) 47 (75.8) 29 (76.3) 
Other 23 (3.7) 49 (4.2) 3 (2.7) 4 (4.9) 3 (4.8) 0 
No information 80 (12.7) 150 (12.9) 20 (17.7) 13 (15.9) 7 (11.3) 5 (13.2) 

Ethnicity – n (%)       

Hispanic or Latino 16 (2.5) 31 (2.7) 1 (0.9) 1 (1.2) 1 (1.6) 1 (2.6) 
Not Hispanic or 
Latino 500 (79.6) 954 (82.3) 91 (80.5) 69 (84.1) 46 (74.2) 32 (84.2) 

No information 112 (17.8) 174 (15.0) 21 (18.6) 12 (14.6) 15 (24.2) 5 (13.2) 
Diagnosis type – n 
(%) 

      

CLL 573 (91.2) 1,065 (91.9) 100 (88.5) 75 (91.5) 57 (91.9) 31 (81.6) 
SLL 47 (7.5) 81 (7.0) 12 (10.6) 7 (8.5) 4 (6.5) 7 (18.4) 
CLL and SLL 8 (1.3) 13 (1.1) 1 (0.9) 0 1 (1.6) 0 

Rai stage – n (%)       

Stage 0 120 (19.1) 225 (19.4) 23 (20.4) 22 (26.8) 10 (16.1) 5 (13.2) 
Stage I 82 (13.1) 193 (16.7) 15 (13.3) 13 (15.9) 15 (24.2) 5 (13.2) 
Stage II 64 (10.2) 122 (10.5) 17 (15.0) 11 (13.4) 7 (11.3) 7 (18.4) 
Stage III 64 (10.2) 166 (14.3) 18 (15.9) 10 (12.2) 13 (21.0) 6 (15.8) 
Stage IV 82 (13.1) 173 (14.9) 12 (10.6) 11 (13.4) 5 (8.1) 5 (13.2) 
No information 216 (34.4) 280 (24.2) 28 (24.8) 15 (18.3) 12 (19.4) 10 (26.3) 

ECOG performance 
status score at 
baseline – n (%) 

      

0 102 (16.2) 225 (19.4) 18 (15.9) 17 (20.7) 13 (21.0) 4 (10.5) 
1 160 (25.5) 193 (16.7) 27 (23.9) 21 (25.6) 15 (24.2) 16 (42.1) 
2 33 (5.3) 122 (10.5) 7 (6.2) 4 (4.9) 1 (1.6) 0 
3+ 4 (0.6) 166 (14.3) 1 (0.9) 1 (1.2) 0 0 
No information 329 (52.4) 173 (14.9) 60 (53.1) 39 (47.6) 33 (53.2) 18 (47.4) 

Index treatment year 
– n (%) 

      

2020 331 (52.7) 204 (17.6) 1 (0.9) 41 (50.0) 13 (21.0) 7 (18.4) 
2021 199 (31.7) 388 (33.5) 12 (10.6) 31 (37.8) 18 (29.0) 15 (39.5) 
2022 84 (13.4) 447 (38.6) 41 (36.3) 10 (12.2) 25 (40.3) 9 (23.7) 
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2023 14 (2.2) 120 (10.4) 59 (52.2) 0 6 (9.7) 7 (18.4) 
Median follow-up 
duration, months 
(range)† 

19.9 (0- 
41.0) 

12.7 (0- 
40.7) 

 
3.7 (0-31.8) 

22.6 (0.5- 
41.0) 

12.9 (0.5- 
40.0) 

18.5 (1.4- 
38.6) 

Rural/urban status – 
category – n (%, 95% 
CI) 

      

Urban 
546 (86.9, 
84.1-89.5) 

961 (82.9, 
80.6-85.0) 

94 (83.2, 
75.0-89.6) 

72 (87.8, 
78.7-94.0) 

49 (79.0, 
66.8-88.3) 

27 (71.1, 
54.1-84.6) 

Rural 25 (4.0, 2.6- 
5.8) 

83 (7.2, 5.7- 
8.8) 

13 (11.5, 
6.3-18.9) 

4 (4.9, 1.3- 
12.0) 

6 (9.7, 3.6- 
19.9) 

6 (15.8, 6.0- 
31.3) 

No information 57 (9.1, 7.0- 
11.6) 

115 (9.9, 
8.3-11.8) 

6 (5.3, 2.0- 
11.2) 

6 (7.3, 2.7- 
15.3) 

7 (11.3, 4.7- 
21.9) 

5 (13.2, 4.4- 
28.1) 

Low‡ SES (state) – n 
(%, 95% CI) 

109 (17.4, 
14.5-20.6) 

195 (16.8, 
14.7-19.1) 

22 (19.5, 
12.6-28.0) 

12 (14.6, 
7.8-24.2) 

13 (21.0, 
11.7-33.2) 

10 (26.3, 
13.4-43.1) 

Low‡ SES (national) – 
n (%, 95% CI) 

40 (6.4, 4.6- 
8.6) 

69 (6.0, 4.7- 
7.5) 

10 (8.8, 4.3- 
15.7) 

1 (1.2, 0- 
6.6) 

3 (4.8, 1- 
13.5) 

2 (5.3, 0.6- 
17.8) 

Insurance – n (%, 
95% CI) 

      

Medicaid 
22 (3.5, 2.2- 

5.3) 
38 (3.3, 2.3- 

4.5) 
3 (2.7, 0.6- 

7.6) 
3 (3.7, 0.8- 

10.3) 
5 (8.1, 2.7- 

17.8) 
2 (5.3, 0.6- 

17.8) 

Medicare 
265 (42.2, 
38.3-46.2) 

481 (41.5, 
38.7-44.4) 

52 (46.0, 
36.6-55.7) 

40 (48.8, 
37.6-60.1) 

24 (38.7, 
26.6-51.9) 

15 (39.5, 
24.0-56.6) 

Managed 
Medicare§ 

158 (25.2, 
21.8-28.7) 

275 (23.7, 
21.3-26.3) 

30 (26.5, 
18.7-35.7) 

17 (20.7, 
12.6-31.1) 

10 (16.1, 
8.0-27.7) 

18 (47.4, 
31.0-64.2) 

Commercial 
80 (12.7, 

10.2-15.6) 
115 (9.9, 
8.3-11.8) 

12 (10.6, 
5.6-17.8) 

8 (9.8, 4.3- 
18.3) 

10 (16.1, 
8.0-27.7) 

1 (2.6, 0.1- 
13.8) 

No Information 
103 (16.4, 
13.6-19.5) 

250 (21.6, 
19.2-24.1) 

16 (14.2, 
8.3-22.0) 

14 (17.1, 
9.7-27.0) 

13 (21.0, 
11.7-33.2) 

2 (5.3, 0.6- 
17.8) 

* The analyses will be limited to treatment sequence subgroups with at least 30 patients and, as such, patients who 
switched from ibrutinib to zanubrutinib (n=15), zanubrutinib to acalabrutinib (n=4), and zanubrutinib to ibrutinib 
(n=3) were excluded. 

 
† Follow-up was assessed from the first prescription for a BTK inhibitor during the study identification period until 
end of the study observation period, date of last visit, or date of death, whichever occurs first. 

 
‡ Patients’ Area Deprivation Index (ADI) rank based on a scale of 1-10 (deciles) was based on their census block 
group and the top 20% of overall national and state scores was classified as being low socioeconomic status (SES). 

 
§ Managed Medicare insurance coverage is provided by commercial insurance plans that work with Medicare. 
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