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Abstract-Eleven patients with hairy-cell leukemia (eight with progressive and three with 
non-progressive disease) were treated with low dose recombinant human alphas-interferon. After a 
J-month treatment period, nine patients showed an improvement and one patient a partial 
remission. By then, transfwions were not required any more and serious infections were no longer 
encountered. Four patients were further treated: three for a total period of 9 months and one for 6 
months; all of them reached a partial or complete remission. The treatment was equally effective in 
patients with both progressive and non-progressive disease. Previous absence of response to 
splenectomy did not preclude a positive effect of IFN therapy. In two patients, IFN dose reduction 
was necessary due to unremitting flu-like symptoms. 

INTRODUCTION 
HAIRY-cell leukemia (HCL) is a neoplastic dis- 
order, involving the proliferation of B lymphoid 
cells with typical cytoplasmic hairy projections. 
Until now it has been treated with splenectomy; 
chemotherapy only had a limited success or was 
accompanied by severe and prolonged myelosup- 
pression [ 11. Recently, the introduction of interfer- 
on (IFN) has been a major breakthrough in the 
treatment of the disease. 

Therapy with partially purified alpha-(leucocyte) 
IFN has resulted in a complete or partial remission 
in the first reported cases [2]. Response to therapy 
with leucocyte alpha-IFN was also reported in 
another series of patients in a more advanced stage 
of the disease; after 6 months of treatment, 1 and 6 
of 10 patients achieved respectively a complete and 
partial remission [3]. In addition a complete remis- 
sion has been described in a patient treated with a 
relatively high dose of recombinant human alphaz- 
IFN [4]. More recently, three studies reported 
marked clinical and biological improvement in all 
patients treated with low doses of recombinant 
alphaz-IFN [5,6] or human lymphoblastoid alpha- 
IFN [7], although no or few complete remissions 
were observed in these series. We present the data 
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of a collaborative phase II study on the efficacy of 
various recombinant alphas-IFN treatment 
schemes in HCL. 

MATERIALS AND METHODS 
Patients 

Eleven patients (nine male, two female), aged 
31-57 yr (mean: 45.4 yr) entered the study. The 
diagnosis of HCL was based in all cases on the 
presence of hairy cells (HC) in the bone marrow 
(BM) and in all but one case in the peripheral 
blood (PB); diagnosis was established O-45 months 
prior to entering the study (mean: 20.2 months). 

At diagnosis, six patients were in Stage I, three 
in stage II and two in stage III of the disease, 
according to the staging system of Jansen et al. [8]. 
All but two patients had been splenectomized O-7 
months after diagnosis (mean: 2.5 months) and 
6-38 months (mean: 22.3 months) before IFN 
treatment. Three months after splenectomy, three 
patients were in stage A, two in stage B and four in 
stage C according to the criteria of the post- 
splenectomy prognostic staging system [8]. Other 
treatments were administered to six patients after 
splenectomy: chlorambucil (four patients), corti- 
costeroids and leukapheresis (one patient), lithium 
and oxymetholone (one patient), without any be- 
neficial effect on HC infiltration or on cytopenia. 
After splenectomy, six patients suffered from recur- 
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rent infections: dermatitis, sinusitis, angina, 
pneumonia; three patients had suffered from life- 
threatening infections, all of them pneumonias. 

There was evidence of progressive disease in 8 of 
11 patients. Progression was defined by the follow- 
ing criteria: increase of the percentage HC in the 
BM and/or of the absolute count of the HC in the 
PB by at least 25%, associated with at least one of 
the following parameters: lo decrease of the hemog- 
lobin (Hb) value, causing transfusion requirement; 
2” decrease of the absolute neutrophil count 
(PMN) below 0.5 X log/l; 3” decrease of the 
thrombocyte count (TRC) below 100 X log/l; 4” 
recurrent infections. In 3 of 11 patients, there was 
no evidence of progressive disease: two were tre- 
ated with IFN at diagnosis without previous 
splenectomy, and the third was treated respectively 
2 1 and 17 months after diagnosis and splenectomy. 

Trealment 
All patients were treated with intramuscular 

injections of recombinant human IFN, type alfa- 
2c; the substance has a specific activity of 3.2 X lo8 
IU/mg and a degree of purity of 98%. It was 
kindly provided by Boehringer Ingelheim Interna- 
tional. All patients were treated for at least 3 
months; three of them were treated for a total 
period of 9 months and one for a total period of 6 
months (Table 1). 

Evaluation and definition of response to IFN treatment 
All patients were evaluated before and 3,6 and 9 

months after initiation of treatment with PB and 
BM (biopsies and smears of the bone marrow 
biopsy) examinations. Quesada’s criteria for remis- 
sion [2] were used with some modifications. Com- 
plete remission (CR) was defined as follows: 1” no 
more detectable HC in BM and PB; 2” Hb > 
12 g/dl; 3” PMN 2 1.5 x log/l; 4’ TRC 2 

100 X log/l; and disappearance of organomegaly 
and lymphadenopathy. Partial remission (PR) was 
defined as: 1” decrease of HC in BM and PB by at 
least 50%; 2”Hb 2 12 g/dl; 3” PMN 2 1.5 x log/l; 
4’ TRC 2 100 X log/l; and 5” decrease of orga- 
nomegaly and lymphadenopathy by at least 50%. 
An additional response category, improvement (I) 
was defined as follows: 1” reduction of HC infiltra- 
tion in BM or PB by at least 25%; and 2” one of the 
following: Hb 2 12g/dl, or PMN 2 1.5 X log/l, 
or TRC 3 100 X log/ 1 or reduction of orga- 
nomegaly and lympnadenopathy by at least 25%. 
The absence of CR, PR or I was defined as no 
response (NR). 

RESULTS 
Within 3 months of starting IFN treatment, a 

clear effect on the HCL was evident (Table 2). 
Morphologically recognizable HC had dis- 
appeared from the PB, except in cases of non- 
progressive HCL. Improvement of blood cell 
counts was associated with a marked clinical im- 
provement in cases with progressive HCL; at 3 
months therapy, transfusions were not required 
any more and serious infections were no longer 
encountered. Although the number of patients in 
each treatment arm was small (Table 2), there 
seemed to be no significant differences in the 
efficacy of the different dose schedules on the 
evolution of the hematological parameters. PMN 
counts were an exception and tended to normalize 
more rapidly with the higher dose schedule 
(5 x lo6 U/day). However it should be pointed out 
that, even with lower dose or lower frequency 
schedules, the PMN count always normalized 
within 6 months of starting treatment. 

Treatment periods of 6 and 9 months resulted in 
remissions (partial or complete) in all the evalu- 
able cases (Table 3). Three patients with progres- 

Table 1. Dosage, duration and result of the IFN treatment 

Number of 
patients Dosage Duration Result 

3 3 X 10” U/day 3 months 213 I, l/3 PR 

6 5 X 10” U/day 3 months 5/6 I, l/6 i’iR 
of whom: 
4 further No treatment 
1 further 5 X 10” U/thrice/week 3 months CR 
1 further 5 X 10” U thrice/week 2 months 

then 2 X 10’ U twice/week 4 months CR 

2 5 X lo6 U/day 
then 5 X 10” U thrice/week 
then 5 X 10” U thrice/week 

1 month 
2 months 
6 months 

l/2 I, l/2 NR 
212 PR 
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Table 2. Mean hematologic values before and after 3 months IFN therapy in the different 
treatment groups 

Progressive HCL 
3 X 10b U/day 5 X 10” U/day 

for 3 months for 3 months 
(three patients) (three patients) 

Before After Before After 

Non-progressive HCL 
5 X 10” U/day 5 X 10” U-dav 

for 1 month for 3 months 
then 3 X/week (three patients) 
for 2 months 
(two patients) 

Before After Before After 

Hb (g/dl) 10.1 12.2 8.1 10.7 9.6 12.2 13.2 13.8 
PMN (x lO”/l) 0.6 0.8 0.2 2.0 0.4 0.9 1.5 1.4 
TRC (X lO’/l) 117 359 108 218 90 270 124 164 
PB HC (x lO”/l) 23.0 0 32.7 0 11.9 0 0.6 0.3 
BM HC (%)* 78 42 68 36 92.5 30 58 40 

*In 7/l 1 cases, this percentage was determined on BM smears and it corresponded to the 
picture of the histology slides. In 4/11 cases, the smears were not contributive (i.e. 
hypocellular) and/or showed a different (usually lower) HC percentage, when compared to 
the BM biopsies; this percentage was then determined on the histology slides. 

Table 3. Result of the IFN treatment for progressive and 
non-progressive HCLpatients at 3, 6 and 9 months of treatment 

Duration of 
treatment 

I- 

Progressive HCL Non-progressive 
(eight patients) HCL (three patients) 

3 months 
6 months 

9 months 

718 I, l/8 PR 213 I, l/3 NR 
l/4 CR, l/4 PR, l/l PR 
l/4 n.e.* 
212 PR l/l CR 

*n.e.: not evaluable 

sive HCL, showing an improvement after 3 months 
treatment, achieved CR or PR after 6-9 months 
IFN. One patient with non-progressive HCL, 
showing no response after 3 months therapy, 
achieved PR after 6 months and CR after 9 months 
of treatment with IFN. 

Previous responses to splenectomy were not pre- 
dictive for response to IFN treatment (Table 4). I, 
PR and CR categories were evenly distributed 
among the A, B and C post-splenectomy stages. 

Fibrosis was still present in the BM of the two 
patients achieving CR after respectively 6 and 9 

months of treatment. Further therapy of these 
patients (data not shown in Table 1) for respective- 
ly 3 and 9 months, was accompanied by a marked 
reduction of the fibrosis. In one case - the patient 
with non-progressive HCL achieving CR after 9 
months of treatment - BM fibrosis has completely 
disappeared after 12 months of therapy with IFN. 

As for the toxicity, 9 out of 11 patients initially 
developed a flu-like syndrome, consisting of fever, 
chills, fatigue and/or myalgias, as a result of the 
IFN treatment. In general, these symptoms were 
mild and disappeared completely within the first 4 
weeks of treatment. In seven patients they did not 
require a dose reduction. In two patients, however, 
the reactions were more severe and required an 
IFN dose reduction (to 5 X lo6 U twice or thrice/ 
week). Two of 11 patients complained of itching, 
without developing a skin rash; in one patient, this 
symptom was only relieved by stopping the IFN. 

Four patients, treated for 3 months and having 
achieved I (3 cases) or PR ( 1 case), were followed 
after stopping IFN therapy. Within l-3 months, 
morphologically recognizable HC reappeared in 
the PB, and PMN and TRC counts started drop- 
ping in all four cases. In three patients the Hb level 

Table 4. Response to IFN treatment in the splenectomized and non-splenectomized patients 

Duration Splenectomy: No splenectomy 
of IFN Post-splenectomy responses 
therapy A B C 

(three patients) (two patients) (four patients) (two patients) 

3 months 
6 months 
9 months 

213 I, l/3 NR l/2 I, l/2 PR 4/4 I 212 I 
l/l PR l/l PR l/2 CR, l/2 n.e.* 
l/l CR l/l PR l/l PR 

*me.: not evaluable 
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started to drop respectively after 1, 6 and 12 
months; the Hb level of the fourth patient, who 
presented with non-progressive disease, continues 
to remain normal for so far more than 1 yr after 
stopping treatment. 

DISCUSSION 
Our data confirm the effectiveness of recom- 

binant human alpha*-IFN in HCL. After 3 months 
of therapy, all but one patient showed an objective 
improvement of their hematological and clinical 
condition; only one patient reached PR at this 
stage. This contrasts with the results of Quesada et 
al. [2], who reported that the proportion of EM HC 
was 5% or less in six of his seven patients, within 
8-12 weeks after starting treatment with partially 
purified alpha-IFN. On the other hand, our results 
are comparable with those of the other groups 
using low dose recombinant alpha-IFN [5,6] or 
human lymphoblastoid alpha-IFN [7]: while im- 
provement was seen within the first 3 months of 
treatment, most of the remissions only occurred 
after 6 months of therapy or more. In order to 
explain the difference in results between Quesada’s 
study using partially purified IFN [2] and the 
other studies using recombinant ([5,6], present 
study) or lymphoblastoid IFN [7], the possibility 
was raised that the partially purified preparation 
may contain additional substances other than IFN 
with an effectiveness against HCL. However this 
possibility must be challenged by a recent study 
also using leucocyte alpha-IFN [3]. The results 
obtained in this series were similar to those seen in 
the groups treated with low dose recombinant 
([5,6], present study) and lymphoblastoid alpha- 
IFN [7], regarding the proportion of patients 
achieving PR or CR and regarding the time needed 
to reach these targets. The differences between the 
treatment results are then most probably due to 
differences in patient populations rather than IFN 
preparation. The patients treated with the leuco- 

cyte [3], recombinant ([5,6], our study) or lym- 
phoblastoid IFN [7] were apparently in a more 
advanced stage of the disease, with more extensive 
bone marrow HC infiltration and/or more pro- 
nounced cytopenias than those in Quesada’s study 

PI. 
It should be stressed that meeting the remission 

treatment response criteria was not a prerequisite 
for improving the quality of life of the patients. 
Within three months of treatment the down-hill 
course of progressive HCL was reversed, even 
without first obtaining a PR or CR. 

The IFN therapy also seems to be effective in 
reducing the disease in non-progressive HCL and 
in non-splenectomized patients. Whether it will 
become the first choice treatment of HCL before 
splenectomy is still not settled; the present data 
however suggest this possibility. 

Our data do not indicate a decreased therapeutic 
efficacy for lower dose (3 X lo6 U vs. 5 X lo6 
U/day) or lower frequency treatment schedules 
(twice or thrice/week vs. once/day). The main 
feature to achieve and improve a therapeutic re- 
sponse is the duration of treatment; indeed, most of 
the PR or CR were seen after 6-9 months of 
treatment. The clinical course in the four patients 
treated for 3 months and followed after stoppink 
therapy, indicates that recurrence of HCL is rapid. 
However, some patients remained in a rather 
stable clinical condition for several months up to a 
year after stopping the IFN therapy. Thus, a major 
area of future investigation will be the optimal 
duration of IFN treatment, in order to achieve and 
maintain remission of HCL. 
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