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We periodically analyzed bone-marrow cytogenetic features in 8 patients belonging to a
series of 38 subjects with polycythemia vera (PV), all treated with recombinant interferon-
alpha 2a (rIFN-alpha) at a weekly dose of 9,000,000 IU. Six out of these 8 patients never
showed any chromosome alterations, while 2 displayed at diagnosis the presence of
trisomy 8 in all bone-marrow metaphases. Interestingly enough, in these 2 patients rIFN-
alpha treatment was able to induce not only complete hematological response but also
the disappearance of trisomy 8, as shown by conventional cytogenetic investigation and
fluorescence in situ hybridization performed on bone-marrow cells after 1 year of treat-
ment. This finding indicates that, as previously shown in chronic myeloid leukemia, in PV
rIFN-alpha can also eradicate the malignant clone by means of a selective effect on

bone-marrow transformed cells. Am. J. Hematol. 56:126-128, 1997. © 1997 Wiley-Liss, Inc.
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INTRODUCTION findings on 8 patients with PV treated with recombinant

) ) . interferon-alpha 2a and submitted to periodical cytoge-
Polycythemia vera (PV) is a hematopoietic stem-cellatic analysis of bone-marrow cells.

disorder characterized by unregulated hyperproliferation
of bone-marrow precursors. The main therapeutic goal in
PV is reduction of excessive peripheral blood-ceMATERIALS AND METHODS
counts; unfortunately, treatment options so far ava.iIablteaﬁemS and Treatment
are far from being optimal, since phlebotomy, radioac- ] ) ) )
tive phosphorus, and antiproliferative drugs all have rel- After informed consent was obtained, 38 patients with
evant side effects [1,2]. PV diagnosed according to the Polycythemia Vera Study

Interferon-alpha is a cytokine widely used for treatGroup criteria [1] were treated at our institution with
ment of myeloproliferative syndromes such as essenti&@combinant interferon-alpha 2a (Roferon, Hoffmann
thrombocythemia, idiopathic myelofibrosis, and chronig@Roche, Basel, Switzerland) at a starting dose of
myelogenous leukemia (CML) In CML it has bee@,OO0,000 U S.C._thl’ee times a week. In all pat|ent5,
shown that interferon-alpha, besides inducing hematdematocrit was first brought into the normal range
logical response, can also determine in abgutof (<52% for males; <48% for females) by venesection;
treated patients a significant cytogenetic conversighiarmacological treatment was then begun with recom-
which results in a more favorable prognosis [3]. Receftnant interferon-alpha 2a (rIFN-alpha). Patients were
reports seem to indicate that interferon-alpha might also
be a promising agent for treatment of PV, as it is able to § o Paolo Foa. M.b.. Isituto di Sci Vedich
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somal alterations in PV is concerned, published data are
restricted to two case reports [7,8]. We describe here (Received 20 May 1997; Accepted 27 May 1997.
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monitored monthly by clinical examination, blood celllABLE I. Characteristics of the Two Patients With PV
counts, and complete hematochemical evaluation. Fgl,s_playmg Cytogenetic Alterations at Diagnosis (Trisomy 8)*

sponse to rIFN-alpha treatment was assessed everpadmeter Case 1 Case 2
months: complete response (CR) was defined as persis- " .
tence of normal hematocrit values without venesec_tiogéle at diagnosis 42 65
partial response (PR) was defined as a >50% reductiongfogiobin (g/di) 16.7 195
phlebotomy requirement. Out of these 38 patients, Hmatocrit (%) 51.2 60.1
could be periodically analyzed in terms of bone-marro®&rythrocyte number (1) 7.110 8.610
conventional cytogenetic investigation and fluorescenggukocyte number (X)) 16.7 12.9
in situ hybridization (FISH). Platelet number () 1270 940
Red cell mass increase Yes Yes
Cytogenetics Spleen enlargement Yes Yes
. . Percent of mitosis with trisomy 8
Karyqtype analysis was performed on unstimulated, . . HIFN-alpha therapy 100 100
Colcemid (GIBCO, Grand Island, NY)-treated bonegean rien-alpha weekly dose (1U) 9 x 90 9 x 16
marrow cells from overnight cultures. Metaphases wergmatological response after
stained by conventional trypsin-Giemsa method. Fifty 1 year of treatment CR CR
metaphases were scored for each preparation. Percent of mitosis with trisomy 8
after 1 year of treatment (cytogenetics) 0 0
Fluorescence In Situ Hybridization Percent of nuclei with trisomy 8

after 1 year of treatment (FISH) 0 0

FISH analysis was performed on bone-marrow cells
kept in culture without mitogens for 48 hr, by means oM, male; F, female; 1U, international units; CR, complete response; FISH,
a biotinylated probe specific for detecting alpha satellif&#orescence in situ hybridization.
sequences on the centromeric region of chromosome 8
(D8Z22; Oncor, Gaithersburg, MD). Denaturation, hy;

L S I : hematological parameters and spleen volume, associated
bridization, and posthybridization steps were carried o g P P

With disappearance of pruritus; both patients achieved
R’ respectively after 6 (patient 1) and 9 (patient 2)
onths of therapy. Bone-marrow cytogenetic features
ere reevaluated 12 months after the beginning of rIFN-

fluorescein isothiocyanate (FITC). Nuclei were countefy
stained with propidium iodide, using p-phenylenedi-

amine as antifade. Cells were analyzed by a confocal [g- : .
; . ; . pha therapy, when both patients were still under treat-
Ser scanning microscope (Bio-Rad MRC 600, Bio-R ent and in CR. As reported in Table I, according to

Ill/hcr?suence I?|V|S|on,é-|erts, ItEné]Iand) Neiu'p‘gdt.wght%gnventional cytogenetic analysis of bone-marrow cells,
rypton-argon laser and mounted on a Nikon ©ptipho mplete disappearance of trisomy 8 was recorded in

microscope. Two wavelengths were used: 488 nm fB{)th patients; this finding was further confirmed by

FITC _and 568 nm for propidium iodide. A tptal o_f 40Qmeans of FISH.
nuclei was scored for each sample; the hybridization sig-

nal appeared as a distinct green spot on red nuclei.
DISCUSSION

RESULTS

As stated above, out of a series of 38 subjects with PV Our results indicate that in patients with PV, rIFN-
all treated with rIFN-alpha at a weekly dose of 9,000,008pha can induce not only CR but also complete disap-
IU, 8 patients were periodically submitted to bonepearance of a clonal cytogenetic alteration. Interestingly
marrow cytogenetic investigation. Six of these 8 patiengnough, in our study normalization of chromosome pat-
never showed any chromosome alteration, while two digern during rIFN-alpha therapy was proved not only by
played at diagnosis the presence of trisomy 8 in all boneeans of conventional cytogenetic analysis on mitotic
marrow metaphases. The main characteristics of thesédires but also by means of fluorescence in situ hybrid-
cases are summarized in Table I. At diagnosis, both gaation, a quantitative technique which allows detection
tients displayed a typical hematological and clinical pimf specific chromosomal alterations not only in cells un-
ture of PV with increased levels of erythrocytes, leukadergoing metaphase but also in interphase nuclei [10].
cytes, and platelets, elevated red cell mass, splenom@un data suggest that as previously proved in CML [3],
aly, and diffuse pruritus. In both cases, bone-marroim PV, rIFN-alpha is also able to eradicate the malignant
aspiration and biopsy showed an abnormal proliferatimone by means of a selective effect on bone-marrow
of the erythroid compartment without fibrosis, while cytransformed cells. It remains to be assessed whether in
togenetic analysis demonstrated the presence of trisoRY, as already shown in CML [3], bone-marrow cyto-
8 in all metaphases. Treatment with rIFN-alpha was thgenetic conversion is associated with a more favorable
instituted, which led to a progressive normalization dbng-term prognosis.
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