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The treatment landscape for chronic lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL)
continues to evolve as new therapies are evaluated in clinical trials. With the availability of novel,
targeted agents, questions remain regarding optimal treatment selection for patients with CLL/SLL
in the real-world setting.1,2 Treatment guidelines for CLL/SLL have expanded in recent years
with a greater understanding of the importance of prognostic biomarker testing to inform treatment
selection.3-8 The 2018 International Workshop on Chronic Lymphocytic Leukemia (iwCLL) recom-
mends interphase fluorescence in situ hybridization (FISH) testing to detect chromosomal abnormalities
and sequencing for tumor protein p53 (TP53) mutations and for immunoglobulin heavy chain variable
(IGHV) somatic hypermutation status,8 which are critical for risk stratification. Patients with high-risk
genomic features are more likely to have poor outcomes when treated with chemoimmunotherapy
(CIT) and should be considered for targeted therapies.8-10

Here, we present real-world prognostic testing rates, treatment selection, and treatment patterns over
time in the fully enrolled population from the informCLL registry. Moreover, with the coronavirus disease
2019 (COVID-19) pandemic emerging during the course of this registry, we report COVID-19–related
outcomes among these patients. The registry design has been previously reported,11 and additional
methods of analyses are described (supplemental material).

Of the 1462 eligible patients in the informCLL registry, 855 (58%) were previously untreated, and 607
(42%) had relapsed/refractory (R/R) disease. Community-based practices enrolled the majority of
patients (93%). Table 1 lists the baseline demographics and clinical characteristics by LOT, and
supplemental Tables 1 and 2 list these characteristics by initial treatment on the registry (index treat-
ment). Median patient age was 71 years (range, 34-95), and most patients (88%) had an Eastern
Cooperative Oncology Group performance status of 0 or 1. Consistent with previous interim analysis,11

FISH, TP53 mutation, and IGHV mutation testing were performed infrequently, occurring in less than
one-third of all patients in the registry (Figure 1A). FISH testing was performed in 28% of
patients (previously untreated: 33%, R/R: 22%), of whom 24% had del(17p) (previously untreated:
25%; R/R: 24%). TP53 mutation testing (11%) and IGHV mutation testing (12%) were performed in
only a small fraction of patients. The large majority of patients who underwent TP53 or IGHV mutation
testing also underwent other tests (supplemental Figure 1); among the patients with TP53 testing, 98%
also had IGHV testing and/or FISH testing. Similarly, among those with IGHV testing, 91% also had
TP53 testing and/or FISH testing. Rates of prognostic testing were similar regardless of age group
(<70 years, ≥70 years) (supplemental Figure 2), insurance type (private, public, other, or none)
(supplemental Figure 3), or geographic region (supplemental Figure 4), with higher rates generally seen
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Table 1. Baseline demographics and clinical characteristics by LOT

Characteristic

Previously

untreated n = 855 R/R n = 607

Median age (range), y 70 (37-95) 72 (34-95)

Sex, n (%)

Male 547 (64) 392 (65)

Female 308 (36) 215 (35)

Race, n (%)

White 780 (91) 545 (90)

African American 58 (7) 48 (8)

Asian 2 (<1) 4 (<1)

American Indian or Alaskan Native 3 (<1) 1 (<1)

Other 1 (<1) 1 (<1)

Unknown/not available 11 (1) 8 (1)

Institution type, number of sites (%)

Community* 156 (94) 138 (93)

Academic 10 (6) 10 (7)

Institution type, number of patients, n (%)

Community* 806 (94) 553 (91)

Academic 49 (6) 54 (9)

US regions, n (%)

South 414 (48) 286 (47)

Midwest 172 (20) 119 (20)

Northeast 131 (15) 110 (18)

West 138 (16) 92 (15)

Insurance, n (%)†

Public‡ 601 (70) 473 (78)

Private§ 329 (38) 217 (36)

None 8 (1) 2 (<1)

Other‖ 7 (1) 4 (1)

ECOG status, n/N (%)‖
0 393/823 (48) 271/580 (47)

1 375/823 (46) 247/580 (43)

≥2 55/823 (7) 62/580 (11)

Rai staging done at enrollment, n (%)

Yes 547 (64) 305 (50)

No 262 (31) 256 (42)

Missing/not specified 46 (5) 46 (8)

Rai stage at enrollment, n/N (%)¶

Stage IV 133/547 (24) 111/305 (36)

Stage III 125/547 (23) 63/305 (21)

Stage II 105/547 (19) 47/305 (15)

Stage I 111/547 (20) 48/305 (16)

Stage 0 66/547 (12) 25/305 (8)

CCI, median (range) 1 (0-11) 1 (0-8)

Most common comorbidities, n (%)#

Hypertension 552 (65) 384 (63)

Diabetes mellitus 206 (24) 134 (22)

Arthropathies 181 (21) 108 (18)

COPD/pulmonary disease 152 (18) 122 (20)

able 1 (continued)

Characteristic

Previously

untreated n = 855 R/R n = 607

Thyroid disorders 138 (16) 92 (15)

Ischemic heart disease 135 (16) 79 (13)

Cardiac arrhythmia 104 (12) 91 (15)

Atrial fibrillation 68 (8) 64 (11)

Chronic kidney disease 81 (10) 59 (10)

Peripheral vascular disease 70 (8) 61 (10)

History of previous malignancies 196 (23) 172 (28)

Median follow-up (range), mo 14.9 (0.03-46.9) 15.3 (0.03-44.0)

CCI, Charlson Comorbidity Index; COPD, chronic obstructive pulmonary disease; ECOG,
astern Cooperative Oncology Group; LOT, line of therapy.
*Centers not affiliated with teaching/academic institutions.
†Patients may have had both private and public insurance; therefore, the sum of the total
ay be more than 100%.
‡Includes employer-based, American Association of Retired Persons, self-pay, private
surance, and exchange-based coverage (through the Health Insurance Marketplace or
ate-based exchanges that were established as part of the Affordable Care Act of 2010),
nd other.
§Includes Medicare, Medicaid, and military-based.
‖Both private and public insurance.
¶Percent reported among patients with staging information available.
#Most common comorbidities defined as those reported in ≥8% of overall patient
opulation.
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in previously untreated than in R/R patients. FISH testing was
performed more frequently in community sites than in academic
sites (supplemental Figure 5).

Ibrutinib (primarily as a single agent) was the most frequent treat-
ment in the registry, both overall (46%) and regardless of LOT at
enrollment (supplemental Table 3). CIT was the next most frequent
treatment (33%; most commonly bendamustine + rituximab in
20% overall) and was more common among previously untreated
(42%) than in R/R patients (20%) (supplemental Table 3). Among
patients with available prognostic testing data, ibrutinib was the
most common treatment for patients with high-risk genomic
features, including del(17p), TP53 mutation, or unmutated IGHV
(59%, 67%, and 49%, respectively) (Figure 1B). Approximately
one-fifth to one-third of the patients who had del(17p), TP53
mutation, or unmutated IGHV received CIT (28%, 19%, and 38%,
respectively). A large proportion of patients in this registry did not
undergo FISH (72%), TP53 mutation (89%), or IGHV mutation
(88%) testing or did not have testing results available, yet CIT was
administered in approximately one-third of these patients.

In previously untreated patients, use of ibrutinib increased over
the course of enrollment, with corresponding decrease in the use
of CIT and IT over time (supplemental Figure 6). In R/R patients,
use of ibrutinib remained largely consistent over time, with
approximately half of the patients receiving ibrutinib as index
treatment, whereas use of other novel agents increased over time.
Conversely, use of CIT, IT, and chemotherapy tended to decrease
in the R/R population. Treatment selection over time was
further evaluated by age group (<70 years, ≥70 years),
comorbidity burden (CCI <3, CCI ≥3), high-risk genomic
features (del(17p)/TP53 mutation, unmutated IGHV), and insti-
tution type (community sites, academic sites) (supplemental
RESEARCH LETTER 4761
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Figure 1. Frequency of prognostic biomarker testing by LOT and treatments received by patients in informCLL by prognostic biomarker status. (A) FISH

cytogenetic testing rates, TP53 mutational status testing rates, and IGHV mutational status testing rates. (B) Treatments received by status of del(17p), TP53 mutation, and IGHV

mutation. Proportions may not add up to 100% owing to rounding. *Includes del(17p), del(11q), del(13q), and trisomy 12. †Patients with unknown testing result (n = 38). ‡Patients

with not evaluable/not specified testing result (n = 25). §Patients with not evaluable/not specified testing result (n = 12). CIT, chemoimmunotherapy; CT, chemotherapy;

IT, immunotherapy.

D
ow

nloaded from
 http://ashpublications.net/bloodadvances/article-pdf/7/17/4760/2076950/blooda_adv-2022-008068-m

ain.pdf by guest on 18 M
ay 2024
Figures 7-11). Over time, an increase in treatment with ibrutinib
and a decrease in the use of CIT were more pronounced among
patients with del(17p)/TP53 mutation, particularly among the
previously untreated group; however, use of first-line CIT per-
sisted (~20% in 2019) among these high-risk patients
(supplemental Figure 9). Use of ibrutinib was more frequent
4762 RESEARCH LETTER
across LOT among patients treated at academic centers, with
more persistent use of CIT and IT at community sites
(supplemental Figure 11).

As of 30 July 2021, COVID-19 infection with positive laboratory
test results was reported in 50 of 1055 patients (5%) who
12 SEPTEMBER 2023 • VOLUME 7, NUMBER 17
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remained on the registry as of 17 February 2020 (start date of the
COVID-19 observation period); the incidence rate of COVID-19 was
3.7 per 1000 patient-months. Among the 50 patients with reported
COVID-19 infection, the median age was 67 years (range, 43-86
years) based on time of registry enrollment. Among these, 24 patients
were receiving first-line treatment at registry enrollment, whereas the
remaining 26 were receiving second-line or greater treatment at
enrollment; 16 patients had received ≥2 regimens before enrollment.
The median CCI score at time of enrollment was 1 (range, 0-4) with a
score of 0 or 1 in 70%, score of 2 in 22%, and score of >2 in 8%.
The most common comorbidities included hypertension (60%),
arthropathies (22%), diabetes (20%), chronic obstructive pulmonary
disease/pulmonary issues (16%), thyroid disorders (14%), and car-
diac arrhythmias (14%). At the time of COVID-19 diagnosis,
31 patients were actively receiving CLL therapy (or were within
30 days from last dose of CLL treatment regimen); these regimens
included ibrutinib (n = 19), acalabrutinib (n = 2), venetoclax-based
regimens (n = 7), and rituximab (n = 3).

Among the 50 patients, COVID-19–related adverse events (AEs)
were reported in 46, with hospitalization due to COVID-19 in 28;
COVID-19–related AEs resolved in 31 patients. Overall, 14 out of
50 (28%) of patients with reported COVID-19 infection had a fatal
outcome. This case fatality rate appears similar to the 33% fatality
rate reported from a multicenter, international cohort study in
patients with CLL diagnosed with symptomatic COVID-19 during
the earlier part of the pandemic.12 Relative to patients who had
resolution of COVID-19–related AEs, patients with fatal outcomes
with COVID-19 infection tended to be older (median age 74 vs
64 years), were more heavily pretreated (43% vs 23% with
≥2 lines of previous CLL therapy before registry enrollment), had a
history of hypertension (71% vs 55%), and had a history of
smoking (64% vs 39% were current or former smokers).

In conclusion, results from informCLL showed that although
the selection of CLL treatment has shifted over time, one-third
of patients continued to receive CIT, including those with
del(17p)/TP53mutation, a high-risk population known to experience
poor outcomes with CIT.13-15 Despite treatment guideline recom-
mendations,8,16 more than two-thirds of patients from the registry
did not have appropriate prognostic testing performed at enrollment
and may have potentially received suboptimal therapies. These
findings highlight the need for greater awareness of current guide-
line recommendations and the importance of prognostic testing to
optimize treatment decisions.
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