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Summary

High-dose chemotherapy (HDC) with autologous stem cell transplantation support is a routine treatment approach for relapsed or re-
fractory Hodgkin‘s lymphoma (HL) patients. Unfortunately, HDC is much less common in the former USSR republics; among other
reasons due to a lack of information about the efficacy and safety of this treatment as performed at local centers.

We analyzed the outcome for 184 HL patients receiving HDC in the former USSR republics between January 1990 and March 2003.
Most patients had primary refractory disease (44.8%), early (27.2%) or multiple (21.6%) relapses. Restaging revealed stage II-IV
disease in 69%, and B-symptoms in 53% of cases. The patients received a mean of 9 (2 to 34) courses of standard chemotherapy prior
to HDC.

HDC yielded complete response or complete response uncertain (CR/CRu) in 68.2% of cases, and the 5-year overall survival (OS) rate
was 60%; freedom from treatment failure (FFTF) survival was 41.5% with a median follow-up of 30 months (3 to 139 months). As
estimated with respect to disease status, the 5-year FFTF was 35% among patients with primary refractory disease, 46.4% in patients
with multiple relapses, and 59.2% in patients with early sensitive relapse. The early death rate was 5.4%, but has demonstrated a consi-
derable decreasing trend over recent years (1.4% in 2000-2003). The HDC with autologous hematopoietic stem cell rescue procedure
performed at transplant centers in the former USSR republics is associated with low mortality and satisfactory FFTF for patients with
primary refractory or relapsed Hodgkin‘s disease.
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Introduction

With modern chemotherapy, the vast majority of HL (formerly,
Hodgkin‘s disease) patients achieve CR, and approximately 70%
to 90% will be alive and free of disease at 5 years. However, 10
to 30% of HL patients have primary refractory disease, or relapse
after their first CR. Survival rates are significantly worse for these
patients.

Treatment with alternative second-line chemotherapy regimens
yields 5 to 10-year survival rates of only 20% to 32% [1-6].
Randomized trials confirmed the benefit of HDC as compared to

second-line therapy with respect to event-free/FFTF survival
[7,8]. In recent years, the use of peripheral blood as a source
of autologous hematopoietic progenitor cells, together with
advances in supportive care have significantly reduced transplant-
associated morbidity and mortality—which further strengthens
the appeal of HDC. HDC is currently a standard treatment
modality in patients with sensitive relapse of HL [9,10]. The
advantages in cases of primary refractory or multiple relapsing
HL are questionable, though the use of HDC in this patient
category is justified by the absence of effective alternatives.

According to the European Group for Blood and Marrow
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Transplantation (EBMT) registry, about 1200-1300 transplants
are performed in HL patients in Western Europe annually, in
contrast to Eastern Europe and, still more so, to the former USSR
republics, where this effective treatment is much less common in
spite of a similar proportion of relapsed/refractory HL patients.
This situation may in part be explained by a generally low level
of transplantation activity due to inadequate technical facilities
and funding: cf., the number of transplantations per 10 million
population in recent years was 60 in Belarus, 15 in Russia and 1
in the Ukraine (i.e., the total number of transplantations of any
kind and for any reason in all 3 countries was approximately 290—
300). It should be noted that there are some subjective reasons
too, including a lack of information about the efficacy and safety
of HDC as performed at local centers.

Materials and methods

The primary objective of this study was to assess the efficacy (OS,
relapse-free survival [RFS], FFTF survival) and safety (early post-
transplant mortality) of HDC with ASCT for patients with poor
prognosis HL at centers of former USSR republics. The secondary
objective was to assess the treatment efficacy with respect to the
disease course (multiple relapse, primary refractory disease, early
relapse).

We analyzed retrospective data of 184 patients who, due to a poor
prognosis for HL received HDC with autologous progenitor cells

Table 1. Distribution of cases with respect to disease course

Disease course n (%)
Primary refractory disease 82 (44.8)
Early relapse 50 (27.2)
Multiple/early relapses 49 (26.6)
Consolidation of first CR 3(14)
Total 184 (100)

Table 2. Characteristics of patients before inclusion in
chemotherapy schedules planned for the preparation of
HDC / autologous stem cell support

Characteristics

Disease stage

I 7 (4%)
I 50 (27%)
I 48 (26%)
v 79 (43%)
B-symptoms 98 (53%)

Mean number of conventional 9(2to
chemotherapy cycles prior to HDC (range) 34)
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from peripheral blood (PBSC) and/or bone marrow (BM) rescue
between January 1990 and March 2003. Only data from centers
that met the EBMT criteria for safety and transplantation activity
(> 20 autologous transplantations per year) were included in the
analysis. The following centers supplied their data:

1. Bone Marrow Transplantation Department, N. N. Blokhin
Cancer Research Center, RAMS, Moscow, Russian
Federation

2. Republican Center for Hematology and Bone Marrow
Transplantation, Minsk, Belarus

3. Hematology, Transfusiology and Transplantology
Department, St.Petersburg State Medical I.Pavlov
University, Russian Federation

4. Kiev Center for Bone Marrow Transplantation, Kiev, Ukraine.

Patients were selected for this study if they received HDC within
the above-mentioned interval (01.1990-03.2003) due to poor-
prognosis HL. The patients* mean age at the time of ASCT was
27 years (11 to 56 years). The study group consisted of 89 males
and 95 females.

Most of the patients had primary refractory or early relapsing
disease. Patient characteristics are shown in tables 1 and 2.

Of 50 patients with early relapses, 27 received HDC after the
failure of one or more second-line regimens. Because there were
few patients (9) receiving HDC after their first late relapse, they
were joined into a single group together with patients having
multiple relapses.

Most patients (n=156; 85%) were treated with one of the second-
line combination chemotherapy regimens for disease ,,debulking*
before HDC (remission reinduction). The reinduction consisted
of (hereinafter total doses per chemotherapy cycle are specified):
dexamethazone, carmustine 60 mg/m?, etoposide 800-1000 mg/
m?, cytarabine 800-1000 mg/m?, melphalan 20 mg/m2 (dexa-
BEAM) in 100 (54%) patients, and dexamethazone, cisplatin 100
mg/m2, cytarabin 4 g/m2 (DHAP) in 31 (17%). The remaining 25
(14%) of patients were treated with other regimens.

The majority of patients (149 from 184; 81%) received conditioning
chemotherapy with BEAM (carmustine 300 mg/m?, etoposide 1
g/m?, cytarabine 1 g/m? melphalan 140 mg/m?), 20 patients (11%)
received CBV (cyclophosphamide 6 g/m? carmustin 350-500
mg/m?, etoposide 1-1.5 g/m? + mitoxanthrone 50 mg/m?), and 11
(6%) received other high-dose regimens; 4 (2%) of patients were
given two HDC courses.

Most of the patients (152/184) were rescued with peripheral blood
progenitor cells (n=99; 54%) or a combination of PBSC and BM
(n=53; 29%). BM was the only source of autologous stem cells
in the remaining 32 (17%) patients. BM as a source of stem cells
was used (solely or in combination with PBSC) basically before
PBSC mobilization, and collection became a routine procedure
in the transplant center (1990-1995 vy.y.). After this period
PBSC mobilization (G-CSF with or without chemotherapy) and
collection were performed in all patients, and combined transplant
(BM + PBSC) was used only in poor-mobilized patients.

Definitions and statistical analysis

Primary refractory disease was defined as disease progression on
adequate first-line chemotherapy, inability to achieve a CR/CRu
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at the completion of first-line chemotherapy+/-radiotherapy, or a
relapse within 3 months after CR/CRu achievement. Early relapse
was defined as a relapse occurring within 3 to 12 months after
CR or Cru; late relapse was defined as a relapse occurring at >12
months after attainment of CR or CRu. Multiple relapses were
defined as more than one relapse in the same patient. Patients with
one relapse receiving HDC after failure of one or more second-
line regimens were defined as those having resistant relapse even
if they responded to a reinduction of remission.

OS was defined as the time from the date of remission reinduction
(if any) or HDC initiation (in the remaining patients) until death
from any cause, or until the last follow-up visit. FFTF survival
was estimated from the same date until the first event (failure to
achieve CR or CRu after HDC, death from any cause, relapse) or
until the last follow-up visit. RFS was calculated only in patients
achieving CR/Cru, and was defined as the time from CR/CRu
until relapse or the last follow-up visit.

Survival time distributions were calculated using the productlimit
method of Kaplan and Meier. Comparisons of this time to event
distributions were made using the log-rank test.

Results

Response to chemotherapy and survival rates

Following the reinduction of chemotherapy 33 from 156 (21.2%)
patients were in CR, 6 (3.8%) were in CRu and 73 (46.8%)
achieved partial response (PR). Stabilization was achieved in 20
(12.8%), and disease progression in 24 (15.4%) patients. HDC
increased CR and CRu rates to 57.4% (106 from 184 patients)
and 10.8% (20/184), respectively. PR rate was 15.9% (29/184).
Disease stabilization and disease progression were reported in
10.8% (n=20) and 5.1% (n=9) of patients, respectively.

At final analysis after a median follow-up of 30 months (3 to
139 months) the 5-year OS was 60%, RFS was 69.7% and FFTF
survival was 41.5%. All participating centers had comparable
results in respect of long-term outcomes (Figs. 1-3).

The analysis showed a difference in FFTF with respect to disease
status (p=0.029). However, the 5-year survival reached 35% even
in patients with primary refractory disease. In patients with early
relapse and with multiple relapses/late relapse, the 5-year survival

Figure 2. Relapse-free simvival
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rates were 41.6% and 46.4%, respectively (Fig. 4).

We analyzed the FFTF for a small group of 23 patients receiving
HDC separately, according to the most accepted standard indication
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Figure 5. FFTF survival of patients receiving high-dose
chemotherapy in first sensitive early relapse
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i.e., the first early sensitive relapse (CR or PR achievement after
reinduction of remission in the absence of any other second-line
chemotherapy). The 5-year FFTF in this cohort of patients was
59.2% (Fig. 5).

Hematological recovery

Median duration of neutropenia < 0.5x10°1 was 13 days (8 to 90
days), and was different (p=0.0035) with respect to the type of
transplant (22 days in patients receiving BM transplant vs. 13 days
in patients receiving PBSC vs. 16 days in the combined transplant
group). The median time to platelet transfusion-independent
recovery status was 13 days (6 to 90 days), and also dependant
on the transplant type (23, 14 and 18 days for BM, PBSC and
combined transplants, respectively, p=0.015).

Toxicity

Early post-transplant mortality (100-days) was 5.4 % (10 patients),
and decreased considerably in patients receiving HDC over recent
years: cf. 16% during 1990-1995 versus 3.6% in 1995-2000 and
1.4% in 20002003 (Fig. 6).
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Discussion

In most economically developed countries HDC is given mainly
to patients with the highest chance of cure (patients in first
sensitive relapse). Unfortunately, in the former USSR republics
this treatment modality was until recently either not offered to
patients at all or was considered by physicians as the ,,last chance*
to be taken after the failure of all other salvage modalities. Today
we have sufficient reason to revise this approach shared by the
oncologists and hematologists of former USSR countries, and to
adjust the indication of HDC to worldwide standards (use of HDC
mainly in patients in first sensitive relapse). The HDC performed
at selected transplant centers of former USSR countries resulted
in long-term FFTF survival in 35%—46.4% of patients with poor-
prognosis HL, depending upon disease course. As previously
suggested by others [11], HDC is a preferred treatment modality
not only for patients with sensitive relapse, but also for patients
with primary refractory HL, because there is no alternative
effective treatment yet. Our results have shown that a proportion
of patients with primary refractory HL (5-year FFTF survival
35%) or multiple relapses of HL (5-year FFTF survival 46.4%) do
well. However, we should like to mention that the prevalence of
patients with primary resistance, multiple relapses, and resistant
relapses reflects to a certain extent the opinion of oncologists
and hematologists from former USSR republics about HDC.
Unfortunately, HDC (especially as conducted at local clinics) is
considered in these countries a highly toxic and ,,experimental*
therapy that is indicated only in cases of absolute resistance to
standard salvage treatment. As demonstrated by our findings,
the experience of actively functioning transplantation centers
in former USSR republics together with an improvement in
supportive care have led to a considerable reduction in early post-
transplant death rates.

Conclusion

Our analysis demonstrated that a more than 10-year experience
in HDC in HL patients with poor prognosis at certified clinics of
former USSR countries resulted in treatment outcomes that were
compatible with those achieved at leading centers.
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¢ PeKTHBHOCTH U 0€30ACHOCTH BHICOKOA03HOI XMMHOTEPAININHU € AYyTOJOIrHYHOH TPAHCIIAHTAUEH
reMono3THYeCKUX CTBOJIOBBIX KJ1eTOK (ayTo-TT'CK) y 601bHBIX ¢ pedpakTepHbIMHU/
peunaAnBUpYOMUME JuMdpomamu B pecnnydimnkax opiBmero CCCP.
PerpocneKTHBHBIN AaHAJIM3 JAHHBIX U3 YeThIPeX HEHTPOB TPAHCILIAHTALMHU B
Bbenapycu, Poccun u Ykpanne

IIrymkun B.B., ApanacseB B.B., ’Kykos H.B., Ycc A.JL., Kapamanewr E.E.,
MuaanoBuu H.®., Muxaiisiosa H.b., Kopenkosa U.C., Munenko C.B.,
Jdemuna E.A., 3maunnckuii B.A., Ilyraues A.A., boponkun C.B.

Pe3ome

Bricokono3nas xummorepanus (BXT) ¢ mommep)KuBaromied ayTOJOTHYHOW TPAHCIIAHTAMEH TeMOMOATUUECKUX
cTBOJIOBBIX KiIeTOK (ayTo-TT'CK) sBisieTcss pyTHHHBIM MOAXOJOM K JICUEHUIO PEIUANBUPYIOIIEH UiIH pedpakTepHOH K
JICUECHHUI0 OOIBHBIX ¢ O0se3HbI0 X0 KKIHA (TuMborpanyiaemaro3om). K coxanenuro, BXT ¢ TI'CK HeyacTo mpoBoauTcs
B pecnyonukax ObiBiiero CCCP, B yacTHOCTH, W3-32 OTCYTCTBHS MH(opManuu o0 3Q(ekTuBHOCTH U OE30IMaCHOCTH
TaKOro JICYSHHS IIPU €0 MPOBEAECHNH B MECTHBIX IIEHTPAX.

Mp5I poaHanu3upPOBaIH UCXObI JeueHus 184 60mpHBIX, monydaBmux ayTo-1T'CK B Hamux nentpax ¢ aaBaps 1990 r. mo
Mapt 2003 1. Y GonblirHCTBa OOJBHBIX ObllIa YCTAaHOBJICHA TIEpPBUYHO-pedpakTepHast Oone3ns (44,8%), pannue (27,2%)
WM MHOKeCTBeHHBIC (21,6%) pennauBsl 3a00j1eBanus. PectagupoBanue BeisBUIO 3a00saeBanue [II—IV crenenu B 69%,
B-cumnTomer — B 53% ciyvaeB. Jlo npoBenenus ayto-ITCK GonbHbIe monmy4danu, B cpenneM, 9 (ot 2 mo 34) Kypcos
CTaHJapTHOM XUMHUOTEPAITHH.

Bbicokoio3HasT XHMHOTEpanusi MPUBOAMIIA K TIOJIHOMY WM TpeAnoysoxkuTenbHo monHoMmy otery (CR/CRu) B
68,2% cnyuaeB, npu obuiem S-neTHeM BbDKMBaHUU Y 60% OO0NbHBIX, BIKMBaeMocTh 0e3 Heynaum seudenus (FFTF)
coctaBisuia 41,5% npu cpennem cpoke HaOmromenust 30 mec. (ot 3 mo 139 mec.). Ilpu orenke cratyca 3aboneBaHus,
cpennue nokaszarenu nsatuietHero FFTF Obuia 35% cpenu 00bHBIX ¢ IepBUYHO-pedpakTepHOi 0oJe3Hbt0, 46,4% - y
OOJIBHBIX C MHOXKECTBEHHBIMHU pelUANBaMH, U 59,2% y OONBHBIX C paHHUMH XHMHUOYYBCTBUTEIHHBIMU PEIUIHBAMH.
Yacrora panHell Tubenu 60MBHBIX ObUTa 5,4%, HO MPOJEMOHCTPHPOBAJIA TECHICHIINIO K 3HAYUTEIIFHOMY CHIDKCHHIO B
teuenuro nocienuux et (1,4% B 2000-2003 rr.). Takum o6pazom, BXT ¢ monnepxkusaromieii ayto-ITCK, nposenennas B
TpaHCIJIAHTAIIMOHHBIX IIeHTpax pecnyOnuk OpiBmero CCCP, cBsi3aHa ¢ HU3KOW CMEPTHOCTBIO U YIOBJIETBOPUTEIBHBIMH
MOKa3aTesSIMA BBKUBAEMOCTH Y OONBHBIX ¢ IEPBUYHO-pePPaKTEPHOI UITU peliHIUBUpYIOLIel 00JIe3HBI0 X0 KKIHA.

KnwueBsble cjoBa: numdpoma XOMKKWHA, PEHHINBHPOBAHME, NMEepBUYHAS pedpakTepHas 00i€3Hb, BBICOKOIO3HAS
Tepamnus, TPAaHCIUIAHTAIIUS CTBOJIOBBIX TeMOTIOATHYECKUX KIIETOK
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