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Summary

We investigated the current role of interferon-alpha (IFNa) in hairy cell leukaemia
(HCL) in a retrospective analysis of patients with HCL. A cohort of 74 patients with
HCL was divided in to three groups: (A) patients aged >65 years with first-line
treatment; (B) patients with comorbidities with first-line treatment; (C) patients
who were purine analogues resistant. In total, 94% achieved a response, with a com-
plete response rate of 24%. After a median (range) follow-up of 60 (7-236) months,
55 patients (78%) are still responding. The 5-year progression-free survival was 95%,
68%, and 96% in groups A, B and C respectively. A proportion of patients were
monitored through their B-Raf proto-oncogene, serine/threonine kinase (BRAF)-
V600E status. IFNo remains a possible option in select patients with HCL, where
minimal residual disease negativity is achievable.
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Introduction

Hairy cell leukaemia (HCL) is a rare clonal B-cell disorder,
presenting with cytopenia, splenomegaly and bone marrow
(BM) involvement.!

According to the 2016 World Health Organization
(WHO) classification there are two entities: classic HCL and
HCL variant (HCLv). The V600E mutation of B-Raf proto-
oncogene, serine/threonine kinase (BRAF) is the hallmark of
HCL, found in exon 15 and, rarely, in exon 11, leading to
activation of the RAF/mitogen-activated protein kinase
(MEK)-extracellular signal-regulated kinase (ERK) pathway.2

Current treatments include purine analogues (PA), ritux-
imab and new agents.>*

Interferon alpha (IFNa), extensively used in the past,
today is reserved for neutropenic patients and relapsed/re-
fractory or frail patients not suitable for chemotherapy.”®
Recently, a few studies have investigated IFNo, in HCL.”®
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In the present study, we report on 74 patients with HCL/
HCLv treated with IFNo administered at low dose until
relapse or progression, evaluating safety and efficacy.

Methods

This retrospective analysis included patients with HCL or
HCLyv treated with IFNo monotherapy from 1990 to 2020.
Diagnostic evaluation was performed according to criteria
used at the time of presentation.” The study was approved
by Institutional Review Board and respects the ethical princi-
ples of 2008 Helsinki Declaration.

The IFNo was administered continuously until progres-
sion; only 10 patients were treated for a defined time
(12 months). The initial dosage was 3 x 10° u subcuta-
neously three-times a week; in responding patients the dose
was progressively tapered to reach a very low maintenance
dosage until reaching 0-1 x 10° u MUI three-times a week.
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Progression-free (PFS) and overall survival (OS) were cal-
culated from the first IFNo dose. Statistical analysis was per-
formed using the IBM Statistical Package for the Social
Sciences (SPSS®), version 25.0 (IBM Corp., Armonk, NY,
USA). Analysis of single groups was made following the
D’Agostino—Pearson normality test, chi-square test, if appro-
priate. The risk of event was assessed as survival functions
(PFS, OS) using the Kaplan-Meier method. Multivariate
analysis was conducted using Cox regression model.

Response evaluation was performed at 12 months accord-
ing to the European Society of Medical Oncology (ESMO)
guidelines. Treatment was started when at least one severe
cytopenia occurred. A complete response (CR) was defined as
normalisation of the full blood count (FBC) (neutrophils
>1.5 x 1071, platelets >100 x 10%/1, haemoglobin 110 g/1); the
absence of hairy cells in BM (<5%); resolution of organome-
galy. A partial response (PR) was defined as normalisation of
the FBC and a >50% reduction of organomegaly and BM HC
infiltration.” During follow-up, disease assessment was planned
according to clinical judgment; at least one BM biopsy was
taken within 12 months. In a subgroup of responding patients,
in order to evaluate minimal residual disease (MRD), BRAF
mutation was assessed by allele-specific polymerase chain reac-
tion (PCR) in peripheral blood samples, with a detection
threshold of 0-05% BRAF-V600E mutant alleles.'®

Three patient groups were identified:

a Patients aged >65 years, at time of treatment, who
received front-line IFNo..

b Patients aged <65 years with comorbidities or women
desiring pregnancy who received front-line IFNa.

¢ PA-resistant or relapsed patients, who received IFNa as
second or further line of treatment.

Comorbidities were classified according to the Charlson
Comorbidity Index (CCI). Patients with a CCI score of >3
were considered suitable for Group B.

Results

From 1990 to 2020, 74 patients were treated for a median
(range) of 82 (3-230) months. The patients’ clinical and
haematological characteristics are reported in Table I.

Patients in Group A received IFNo after a median watch-
and-wait period of 4 years following diagnosis.

Patients in Group B were women desiring pregnancy
(three) or patients with comorbidities (22). This group of
patients received IFNa front-line usually immediately after
diagnosis.

Patients in Group C had received a median of two prior
lines of therapy, including PAs. In total, 25 patients were
relapsed and three were refractory to PAs. The IFNo treat-
ment was started at a median of 9 years after diagnosis.

At the start of treatment, at least one severe cytopenia
and/or splenomegaly plus BM infiltration were present.
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In total, 70 patients (94%) achieved a response; PR in 52
(70%) and CR in 18 (24%). Four non-responders were sal-
vaged with PAs.

The response rates, which were similar in the three
groups, are shown in Table 1.

Regarding the 10 patients receiving IFNa for a fixed per-
iod of 12 months, eight obtained a response (one CR and
seven PR). At relapse these patients were re-challenged after
a median (range) of 7 (1-22) years with IFNo with a 100%
overall response rate (ORR; one CR and seven PR). Regard-
ing responding patients receiving IFNo continuously, after a
median (range) follow-up of 92 (7-236) months, 55 of them
(89%) still maintained normal blood counts. Nine patients
relapsed, one in Group A, seven in Group B and one in
Group C.

For the whole cohort (n = 74), at a median follow-up of
5 years, the median OS and PFS have not been reached, and
survival duration is estimated at 95% for OS and 78% for
PFS.

Patients in CR at 12 months of treatment (n = 18)
showed a significantly superior PFS (89%) compared to
those in PR (n = 52; PFS 71%; P = 0-001) (Figure S1). A
significantly shorter PFS was recorded in the 10 patients
receiving IFNo for a defined 12-month period (40%;
P < 0-001).

The PFS duration was lower for Group B compared to
groups A and C (P = 0-005; Fig 1), the 5-year PFS was 68%,
95% and 96% respectively. This difference parallels the
numerically lower CR rate observed in Group B wversus
groups A and C. In the Group C patients previously treated
with PAs, the median (range) PFS was 99 (4-230) months.
Additional findings are shown in the supplementary data.

The 10 patients with HCLv were equally distributed in the
three groups. The median age at the start of IFNa treatment
was 60 years and the median duration of therapy was
81 months. The ORR, CR and PFS at follow-up were lower
in HCLv with respect to HCL, being, respectively, 70%, 10%
and 75%.

A total of 22 of the 55 responding patients during IFNo
maintenance were tested for MRD according to their BRAF
status in a peripheral blood samples taken after a median
(range) of 120 (44-236) months from the first dose. Six
patients were tested in Group A, seven in Group B and nine
in Group C. In all, 32% (seven of 22) became negative dur-
ing IFNo treatment. All patients with a negative MRD were
in CR at 12 months after starting IFNa versus only six CRs
in the remaining 15 patients (40%). No patient stopped
IFNa administration because of MRD negativity. There were
no relapses in MRD-negative patients.

There were no Grade 3—4 toxicities during treatment.
Extra-haematological toxicities consisted of a flu-like syn-
drome (25, 34%) in the first months of treatment and alope-
cia (one case). In total, 13 patients [17%; median (range)
age: 76 (59-87)years] discontinued IFNo for Grade 1-2 toxi-
city after a median of 82 months of treatment. Four deaths
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Table I. The patients’ clinical and haematological characteristics.

Group A Group B Group C Total

Characteristic (n =21, 28%) (n = 25, 34%) (n =28, 38%) (n =74, 100%)
Age at diagnosis, years, median (range) 69 (61-96) 53 (33-63) 51-5 (29-82) 585 (29-96)
HCL/HCLv, n 18/3 22/3 24/4 64/10
Male/female, n 17/4 22/3 18/10 58/16
Age at INFa start, years, median (range) 73 (65-96) 53 (33-63) 60-5 (31-90) 61(31-96)
Hb at IFNo start, g/l, median (range) 125 (84-154) 113 (75-145) 119 (100-158) 115 (84-158)
WBC at IFNq start, x 10%/1, median (range) 3.8 (1.6-32.6) 3.1 (1.68-11.0) 3.15 (1.47-12.6) 3.16 (1.47-32.6)
Neutrophils at IFNa start, x 10%/1, median (range) 1.5 (0.25-4.0) 1.0 (0.59-2.79) 1.4 (0.28-4.7) 1.6 (0.25-4.7)
Platelets at IFNa start, x 10°/1, median (range) 94 (23-178) 76 (36-234) 95 (25-217) 95 (23-217)
Bone marrow infiltration at IFN start, %, median (range) 60 (30-90) 65 (35-90) 35 (5*-70) 55 (5°-90)
Spleen size, cm, median (range) 14-5 (10-25) 15 (10-20) 12 (10-16) 14 (10-25)
Charlson Comorbidity Index score at IFNo start 4.7 3 35 35
IFNa schedule: continuous/12 months, n 19/2 19/6 26/2 64/10
Duration of therapy, months, median (range) 61 (5-214) 75 (3-228) 99 (4-230) 82 (3-230)
BRAF tested after treatment, n 6 7 9 22
Treatment results, #n (%)

Response at 12 months (ORR) 19 (90) 24 (96) 27 (96) 70 (94)

CR rate at 12 months 6 (28) 4 (16) 8 (28) 18 (24)

PR rate at 12 months 13 (62) 20 (80) 19 (68) 52 (70)

NR rate at 12 months 2(9) 1(3) 1(3) 4 (5)

BRAF, B-Raf proto-oncogene, serine/threonine kinase; CR, complete response; Hb, haemoglobin; HCL(v); hairy cell leukaemia (variant); IFNo,

interferon-alpha; NR, no response; ORR, overall response rate, PR, partial response; WBC, white blood cells.
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Fig 1. Progression-free survival in patients in groups A, B and C.

occurred, two due to second neoplasms and two due to

comorbidities in old patients.

Discussion

reporting a CR rate of only 13% with front-line treatment.

There were no relapses in patients who achieved a CR.

historical data,

Our present results compare favourably with these and

3,6,11

the good outcome observed could be

Few studies have reported the long-term outcomes of IFNa
in HCL. Benz et al.’ described 35 patients with HCL, con-
cluding that IFNo induces a control of the disease rather
than eradication. Damasio et al.® reported on 64 patients,

80

explained by the use of prolonged IFNo administration in
the setting of a relatively limited burden of disease as soon as
patients are found to relapse during periodic follow-up. A
possible selection bias could relate to a heterogeneous clinical
behaviour over a 30-year period. The low incidence of
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side-effects and the impact on quality of life was probably
due to the low dosage, with few patients requiring discontin-
uation of treatment.

In our present study, obtaining a CR was confirmed to
improve PFS, as reported with PAs.'? Although we reported
limited numbers, IFNa in HCLv had an inferior outcome.
We need to mention that soon IFNo will be probably avail-
able only as pegylated INFo-2a.

The data of MRD evaluation by PCR detection of BRAF-
mutated cells, suggest that IFNao can induce a molecular
remission, although in a limited proportion of patients. In
other experiences, cladribine showed a 50% MRD negativity
in the peripheral blood"® confirming a higher therapeutic
impact of PAs.

We could speculate that a subset of patients with HCL
with BRAF-V600E negativity could discontinue IFNa by close
MRD monitoring.

Given the retrospective nature of the present study, we
need to be cautious of the evaluation of the response rate,
but we can conclude that in young patients with comor-
bidities front-line IFNo remains a possible option, although
not as effective as PAs. In elderly patients, the continuous
administration at a low dose allows remarkable results with
acceptable toxicity. Also, in patients resistant to PAs, INFa
is capable of inducing durable responses in a considerable
proportion of patients. The data on MRD demonstrate the
possibility of achieving a molecular response in a propor-
tion of patients. Although the role of IFNa is further lim-

13,14 .
when administered

ited by the advent of new agents,
continuously it still represents a valid option in specific
subsets of patients with HCL. Furthermore, its potential
could be re-evaluated in the pandemic landscape, consider-
ing its inferior impact on the immune system compared to
chemotherapy and its possible role in reducing coronavirus
disease 2019 (COVID-19)-related inflammation as recently

demonstrated."
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Supporting Information

Additional supporting information may be found online in
the Supporting Information section at the end of the article.

Table SI. Multivariate analysis of patient characteristics
and PFS, multivariate analysis (Cox regression model step-
wise: forward) of patients’ characteristics at I[FNo start con-
firms the impact of white blood cell count (WBC)
>3.5 x 10°/l. In the analysis are highlighted as well complete
remission at 12 months as favourable and IFNo administra-
tion limited to 12 months as unfavourable.

Figure S1. OS and PFS of the whole population of
patients treated with long-term IFNo.

Figure S2. PFS according to response achieved after
12 months of therapy. Patients in CR at 12 months of treat-
ment showed a significantly superior PFS (P = 0-001). The
10-year PFS was 94% for patients in CR wversus 73% for
patients who obtained a PR during IFNa therapy.

Figure S3. PFS long-term IFNa related to WBC count at
the start of therapy; A significant difference in the whole
population was observed in patients with a WBC of
>3.5 x 10°/1 at the start of treatment, with an estimated
median PFS of 236 versus 108 months (P = 0-004).
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