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Publikujeme v zahraničí
Milí kolegovia,
redakcia časopisu Onkológia sa v záujme propagácie vedecko-výskumnej činnosti slovenských klinických onkológov rozhodla 

zaviesť novú rubriku „Publikujeme v zahraničí“. Budú v nej uverejňované práce, kde je prvým autorom alebo spoluautorom aspoň jeden 
slovenský onkológ. Tieto práce, publikované v zahraničných karentovaných časopisoch, budú uverejnené vo forme abstraktu. Postery  
a abstrakty zo zahraničných konferencií uverejníme vo forme názvu práce, kolektivu autorov a konferencie, kde bola práca prezentovaná.

Od tohto čísla začíname postupne uverejňovať práce za rok 2010. Dovoľujeme si Vás poprosiť o spoluprácu a zaslanie 
publikovaných prác na adresu redakcie, resp. v elektronickej forme na adresu editorov tejto rubriky – MUDr. Mária 
Rečková (maryrecka@gmail.com) alebo MUDr. Michal Mego, PhD. (misomego@gmail.com).
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KARCINóM PRSNíKA

Molecular mechanisms of metastasis in 
breast cancer-clinical applications

Nature Rev Clin Oncol. 2010 Dec; 7(12): 693-701. 

Mego M, Mani SA, Cristofanilli M.
Department of Medical Oncology, National 
Cancer Institute, Comenius University, School of 
Medicine, Klenova 1, Bratislava 833 10, Slovakia.

The metastatic cascade is a series of biolo-
gical processes that enable the movement of 
tumor cells from the primary site to a distant 
location and the establishment of a new can-
cer growth. Circulating tumor cells (CTCs) have  
a crucial role in tumor dissemination. The role of 
CTCs in treatment failure and disease progression 
can be explained by their relation to biological 
processes, including the epithelial-to-mesen-
chymal transition and 'self seeding', defined as 
reinfiltration of the primary tumor or established 
metastasis by more aggressive CTCs. CTCs are  
a unique and heterogeneous cell population 
with established prognostic and predictive value 
in certain  Clinical situations. The possibility of 
collecting sequential blood samples for real-time 
monitoring of systemic-therapy efficacy presents 
new possibilities to evaluate targeted therapies 
based on the genomic profiling of CTCs and to 
improve the clinical management of patients by 
personalized therapy. Interruption of the meta-
static cascade via the targeting of CTCs might be 
a promising therapeutic strategy.

MDR1 (C3435T) polymorphism:  
relation to the risk of breast cancer  
and therapeutic outcome

Pharmacogenomics J. 2010 Feb; 10(1): 62-9. 

Cizmarikova M, Wagnerova M, Schonova L, 
Habalova V, Kohut A, Linkova A, Sarissky M, 
Mojzis J, Mirossay L, Mirossay A.

Department of Pharmacology, Faculty of 
Medicine, P. J. Safarik University, Kosice, Slovakia.

P-glycoprotein (PGP), the product of the 
MDR1 gene, is a transmembrane active efflux 
pump for a variety of carcinogens and cy-
tostatics. It has been suggested that MDR1 
polymorphisms contribute to the variability 
in cancer risk and therapeutic outcome. We 
examined the relevance of C3435T polymor-
phism in relation to breast cancer susceptibi-
lity, clinical and pathological characteristics of 
breast carcinoma, the therapeutic response 
and hematologic toxicities after anthracycline-
based chemotherapy. A significant association 
between allele frequencies and histological ty-
pe, stage and histological grade was observed 
(P=0.024, 0.014, 0.006, respectively, chi(2)-test or 
Fisher's exact test). We also found significantly 
higher (P=0.019, chi(2)-test) T allele frequen-
cy in breast cancer patients (n=221) than in 
controls (n=113). A significantly enhanced the-
rapeutic outcome after neoadjuvant therapy 
(n=38; P=0.021, Fisher's exact test) and longer 
time to progression after anthracycline-based 
chemotherapy (n=102; P=0.049, log-rank test) 
were observed in CC homozygotes. However, 
no significant association between hematolo-
gic toxicities and C3435T polymorphism was 
detectable.

18F-FDG PET/CT findings and circulating 
tumor cell counts in the monitoring of 
systemic therapies for bone metastases 
from breast cancer

J Nucl Med. 2010 Aug; 51(8): 1213-8. 

De Giorgi U, Mego M, Rohren EM, Liu P,  
Handy BC, Reuben JM, Macapinlac HA, 
Hortobagyi GN, Cristofanilli M, Ueno NT.
Department of Breast Medical Oncology, 
The University of Texas MD Anderson Cancer 
Center, Houston, Texas 77030, USA.

Our objective was to compare the pre-
dictive significance of (18)F-FDG PET/CT fin-
dings and circulating tumor cell (CTC) count 
in patients with bone metastases from breast 
cancer treated with standard systemic the-
rapy.METHODS: Breast cancer patients with 
progressive bone-only metastatic disease 
without visceral metastases starting a new 
line of systemic therapy underwent (18)F-FDG 
PET/CT and had CTC counts determined be-
fore and during treatment. Disease status was 
reassessed by CTC count (> or = 5 vs. < 5 
CTC/7.5 mL of blood) and (18)F-FDG PET/CT 
approximately 2-4 mo after initiation of the 
new systemic therapy.

RESULTS: CTC counts at follow-up agreed 
with the (18)F-FDG PET/CT assessment in 43 
(78%) of the 55 evaluable patients. Of the 12 
patients with discordant CTC and (18)F-FDG 
PET/CT results, 8 (66%) had > or = 5 CTCs, 
with no evidence of progressive disease at 
the time of the (18)F-FDG PET/CT study, whe-
reas 4 (33%)had < 5 CTCs, with evidence of 
progressive disease by (18)F-FDG PET/CT. (18)
F-FDG PET/CT findings and follow-up CTC 
counts were found to be significantly associa-
ted with both progression-free survival (P = 
0.02 and P < 0.0001, respectively) and overall 
survival (P = 0.02 and P = 0.01, respectively). 
In multivariate analysis, the (18)F-FDG PET/
CT assessment remained as the only predic-
tive factor for progression-free survival (P < 
0.0001), whereas estrogen receptor status was 
the only predictive factor for overall survival 
(P = 0.01).

CONCLUSION: (18)F-FDG PET/CT is a useful 
tool for therapeutic monitoring in patients 
with bone metastases from breast cancer. 
Prospective studies are needed to define 
the role of (18)F-FDG PET/CT and CTC in the 
setting of response discordance to establish 
bone-dominant disease as a tumor-response 
measurable disease.
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Concomitant docetaxel plus gemcitabine 
versus sequential docetaxel followed by 
gemcitabine in anthracycline-pretreated 
metastatic or locally recurrent inoperable 
breast cancer patients: a prospective 
multicentre trial of the Central European 
Cooperative Oncology Group (CECOG)

Breast Cancer Res Treat. 2010 Jan; 119(1): 169-76.

Tomova A, Bartsch R, Brodowicz T, Tzekova V, 
Timcheva C, Wiltschke C, Gerges DA, Pawlega J,  
Spanik S, Inbar M, Zielinski CC.
Plovdiv Cancer Centre, Plovdiv, Bulgaria.

Docetaxel (D) plus gemcitabine (G) is an active 
combination in anthracycline pre-treated breast 
cancer. Impact of sequential administration of 
these drugs is unclear. This trial aimed to compare 
concomitant DG with sequential D --> G. Patients 
were randomised to eight cycles of gemcitabine 
1,000 mg/m2 on days 1 + 8 plus docetaxel 75 mg/
m2 on day 8, or 4 cycles of docetaxel 100 mg/m2 
on day 1, followed by four cycles of gemcitabine 
1,250 mg/m2 on days 1 + 8, in a 21-day schedule. 
Time to progression (TTP) was defined as primary 
endpoint; secondary endpoints were overall res-
ponse rate (ORR), response duration (RD), overall 
survival (OS) and toxicity. Due to poor recruitment, 
the trial was terminated after 100 of a pre-plan-
ned 430 patients. Patient characteristics were well 
balanced. No significant difference was observed 
in terms of TTP, ORR, RD and OS. Grade 3/4 adver-
se events encompassed leucopoenia (29 vs.68%,  
P < 0.001), neutropoenia (49 vs. 83%, P < 0.001) and 
febrile neutropoenia (4 vs. 9%, n.s.), all favouring 
D --> G. No difference in efficacy was observed 
between concomitant and sequential treatment. D 
--> G produced significantly more episodes of ha-
ematological toxicity due to the administration of 
docetaxel at 100 mg/m2 without GCSF support.

Circulating tumor cells and bone 
metastases as detected by FDG-PET/CT in 
patients with metastatic breast cancer.

Ann Oncol. 2010 Jan; 21(1): 33-9. 

De Giorgi U, Valero V, Rohren E, Mego M, 
Doyle GV, Miller MC, Ueno NT, Handy BC, 
Reuben JM, Macapinlac HA, Hortobagyi GN, 
Cristofanilli M.
Department of Breast Medical Oncology, The 
University of Texas M. D. Anderson Cancer 
Center, Houston, TX, USA.

BACKGROUND: We evaluated the relati-
onship between the detection and prognostic 

significance of circulating tumor cells (CTCs) and 
sites of metastases detected by 2-[fluorine-18]
fluoro-2-deoxy-D-glucose-positron emission 
tomography/computed tomography (FDG-PET/
CT) in patients with metastatic breast cancer 
(MBC).

PATIENTS AND METHODS: From May 2004 
to January 2008, 195 patients with relapsed/
progressive MBC underwent whole-body 
FDG-PET/CT and provided blood samples for 
assessment of CTC count. RESULTS: Higher CTC 
numbers were detected in patients with bo-
ne metastases relative to those with no bone 
lesions (mean 65.7 versus 3.3, P = 0.0122) and 
in patients with multiple bone metastases re-
lative to those with one or two bone lesions 
(mean 77.7 versus 2.6, P < 0.001). CTCs predicted 
overall survival (OS) in 108 patients with mul-
tiple sites of metastases including bone (P = 
0.0008) but not in 58 without bone metastases 
(P = 0.4111) and in 29 with bone involvement 
only (P = 0.3552). All 15 patients but one with 
human epidermal growth factor receptor 2 
(HER-2) positive tumors who were treated with 
trastuzumab-based regimens had <5 CTCs at 
progression. In multivariate analysis, CTCs, but 
not bone metastases, remained a significant 
predictor of OS.

CONCLUSION: Presence of extensive bo-
ne metastases as detected by FDG-PET/CT 
is associated with increased CTC numbers 
in MBC.

GASTROINTESTINÁLNE MALIGNITY

Cetuximab plus FOLFOX6 or FOLFIRI in 
metastatic colorectal cancer: CECOG trial

World J Gastroenterol. 2010 Jul 7; 16(25): 3133-43.

Ocvirk J, Brodowicz T, Wrba F, Ciuleanu TE, 
Kurteva G, Beslija S, Koza I, Pápai  Z, Messinger D,  
Yilmaz U, Faluhelyi Z, Yalcin S, Papamichael D, 
Wenczl M, Mrsic-Krmpotic Z, Shacham-Shmueli E,  
Vrbanec D, Esser R, Scheithauer W, Zielinski CC.
Institute of Oncology, 1000 Ljubljana, Slovenia.

AIM: To investigate efficacy and safety of ce-
tuximab combined with two chemotherapy regi-
mens in patients with unresectable metastatic co-
lorectal cancer  (mCRC). METHODS: Randomized 
patients received cetuximab with 5-fluorouracil 
(5-FU), folinic acid (FA) and oxaliplatin (FOLFOX) 6 
(arm A, n = 74) or 5-FU, FA and irinotecan (FOLFIRI) 
(arm B, n = 77). KRAS mutation status was deter-
mined retrospectively in a subset of tumors (n = 
117). RESULTS: No significant difference was found 

between treatment arms A and B in the progres-
sion-free survival (PFS) rate at 9 mo, 45% vs 34%; 
median PFS, 8.6 mo vs 8.3 mo [hazard ratio (HR) = 
1.06]; overall response rate (ORR) 43% vs 45% [odds 
ratio (OR) = 0.93] and median overall survival (OS), 
17.4 mo vs 18.9 mo (HR = 0.98). Patients with KRAS 
wild-type tumors demonstrated improved PFS 
(HR = 0.55, P = 0.0051), OS, (HR = 0.62, P = 0.0296) 
and ORR (53% vs 36%) and in arm A, improved 
PFS (HR = 0.49, P = 0.0196), OS (HR = 0.48, P = 
0.0201) and ORR (56% vs 30%), compared with 
patients with KRAS mutated tumors. In arm B no 
significant differences were found in efficacy by 
KRAS mutation status. Treatment in arms A and B 
was generally well tolerated. CONCLUSION: This 
study confirms that combinations of cetuximab 
with FOLFOX6 or FOLFIRI are effective and signifi-
cantly improve clinical outcome in KRAS wild-type 
compared with KRAS mutated mCRC.

NÁDORY PĽÚC

Therapy of small cell lung cancer with 
emphasis on oral topotecan

Lung Cancer. 2010 Oct; 70(1): 7-13. 

Pirker R, Berzinec P, Brincat S, Kasan P, 
Ostoros G, Pesek M, Plāte S, Purkalne  G, 
Rooneem R, Skricková J, Stanculeanu D, 
Timcheva C, Tzekova V, Zakotnik B, Zielinski CC, 
Zwitter M.
Department of Medicine I, Medical University of 
Vienna, Währinger Gürtel 18-20, A-1090 Vienna, 
Austria. robert.pirker@meduniwien.ac.at

Systemic chemotherapy plays the major role 
in the management of patients with small cell 
lung cancer. Cisplatin plus etoposide is the most 
widely used regimen  and is considered as stan-
dard in patients with limited disease. Cisplatin 
plus irinotecan improved survival compared 
to cisplatin plus etoposide in a Japanese trial 
but failed to do so in two trials in Caucasians. 
Cisplatin plus topotecan had similar efficacy 
compared to cisplatin plus etoposide in patients 
with extensive disease. In the second-line set-
ting, topotecan showed similar efficacy but bet-
ter tolerability compared to cyclophosphamide, 
doxorubin plus vincristine. Oral topotecan was 
as efficacious as its intravenous formulation and 
was shown to improve survival compared to 
best supportive care alone in patients previo-
usly treated with chemotherapy. Thus topo-
tecan is considered as the standard second-line 
chemotherapy in patients with small cell lung 
cancer.
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Pazopanib in locally advanced or 
metastatic renal cell carcinoma: results of 
a randomized phase III trial

J Clin Oncol. 2010 Feb 20; 28(6): 1061-8. 

Sternberg CN, Davis ID, Mardiak J, Szczylik C, 
Lee E, Wagstaff J, Barrios CH, Salman P,  
Gladkov OA, Kavina A, Zarbá JJ, Chen M, 
McCann L, Pandite L, Roychowdhury DF, 
Hawkins RE.
FACP, Department of Medical Oncology, San 
Camillo Forlanini Hospital, Circonvallazione 
Gianicolense 87, Rome, Italy 00152. cstern@mclink.it

PURPOSE Pazopanib is an oral angiogenesis 
inhibitor targeting vascular endothelial growth 
factor receptor, platelet-derived growth factor 
receptor, and c-Kit. This randomized, double-b-
lind, placebo-controlled phase III study evaluated 
efficacy and safety of pazopanib monotherapy 
in treatment-naive and cytokine-pretreated pa-
tients with advanced renal cell carcinoma (RCC). 
PATIENTS AND METHODS Adult patients with 
measurable, locally advanced, and/or metastatic 
RCC were randomly assigned 2:1 to receive oral 
pazopanib or placebo. The primary  end point 
was progression-free survival (PFS). Secondary 
end points included overall survival, tumor res-
ponse rate (Response Evaluation Criteria in Solid 
Tumors), and safety. Radiographic assessments of 
tumors were independently reviewed. Results Of 
435 patients enrolled, 233 were treatment naive 
(54%) and 202 were cytokine pretreated (46%). 
PFS was significantly prolonged with pazopanib 
compared with placebo in the overall study po-
pulation (median, PFS 9.2 v 4.2 months; hazard 
ratio [HR], 0.46; 95% CI, 0.34 to 0.62; P < .0001), the 
treatment-naive subpopulation (median PFS 11.1 
v 2.8 months; HR, 0.40; 95% CI, 0.27 to 0.60; P < 
.0001), and the cytokine-pretreated subpopula-
tion (median PFS, 7.4 v 4.2 months; HR, 0.54; 95% 
CI, 0.35 to 0.84; P < .001). The objective response 
rate was 30% with pazopanib compared with 3% 
with placebo (P < .001). The median duration 
of response was longer than 1 year. The most 
common adverse events were diarrhea, hyper-
tension, hair color changes, nausea, anorexia, 
and vomiting. There was no evidence of clinically 
important differences in quality of life for pazo-
panib versus placebo. CONCLUSION Pazopanib 
demonstrated significant improvement in PFS 
and tumor response compared with placebo 
in treatment-naive and cytokine-pretreated pa-
tients with advanced and/or metastatic RCC.

Interferon alfa-2a versus combination 
therapy with interferon alfa-2a, 
interleukin-2, and fluorouracil in patients 
with untreated metastatic renal cell 
carcinoma (MRC RE04/EORTC GU 30012): 
an open-label randomised trial

Lancet. 2010 Feb 20; 375(9715): 641-8. 

Gore ME, Griffin CL, Hancock B, Patel PM,  
Pyle L, Aitchison M, James N, Oliver RT,  
Mardiak J, Hussain T, Sylvester R, Parmar MK, 
Royston P, Mulders PF.
Royal Marsden Hospital NHS Trust, London, 
UK. Martin.Gore@rmh.nhs.uk

BACKGROUND: In metastatic renal cell 
carcinoma combinations of interferon alfa-2a, 
interleukin-2, and fluorouracil produce higher 
response rates and longer progression-free survi-
val than do single agents. We aimed to compare 
overall survival in patients receiving combina-
tion treatment or interferon alfa-2a. METHODS: 
RE04/30012 was an open-label randomised trial 
undertaken in 50 centres across eight countries. 
1006 treatment-naive patients diagnosed with 
advanced metastatic renal cell carcinoma were 
randomly allocated (1 to 1) by minimisation to 
receive interferon alfa-2a alone or combination 
therapy with interferon alfa-2a, interleukin-2, and 
fluorouracil. Treatment was not masked. The 
primary endpoint was overall survival. Treatment 
groups were compared with a non-stratified log-
rank test. Analysis was by intention to treat. This 
study is registered, number ISRCTN 46518965. 
FINDINGS: 502 patients were randomly assigned 
to receive interferon alfa-2a and 504 to receive 
combined treatment. Median follow-up was 37.2 
months (24.8-52.3).  Median overall survival was 
18.8 months (17.0-23.2) for patients receiving 
interferon alfa-2a versus 18.6 months (16.5-20.6) 
for those receiving combination therapy. Overall 
survival did not differ between the two groups 
(hazard ratio 1.05 [95% CI 0.90-1.21], p=0.55; abso-
lute difference 0.3% (-5.1 to 5.6) at 1 year and 2.7% 
(-8.2 to 2.9) at 3 years). Serious adverse events 
were reported in 113 (23%) patients receiving in-
terferon alfa-2a and 131 (26%) of those receiving 
combined treatment. INTERPRETATION: Although 
combination therapy does not improve overall or 
progression-free survival compared with inter-
feron alfa-2a alone, immunotherapy might still 
have a role because it can produce remissions 
that are of clinically relevant length in some pa-
tients. Identification of patients who will benefit 
from immunotherapy is crucial. FUNDING: UK 
Medical Research Council.

HEMATOLOGICKÉ MALIGNITY

Natural killer cell killing of acute 
myelogenous leukemia and acute 
lymphoblastic leukemia blasts by killer 
cell immunoglobulin-like receptor-
negative natural killer cells after NKG2A 
and LIR-1 blockade

Biol Blood Marrow Transplant. 2010 May; 
16(5): 612-21. 

Godal R, Bachanova V, Gleason M, McCullar V,  
Yun GH, Cooley S, Verneris MR, McGlave PB, 
Miller JS.
Division of Adult Hematology, Oncology 
and Transplantation, Blood and Marrow 
Transplant Program, University of Minnesota, 
Minneapolis, Minnesota, USA.

Although the study of natural killer (NK) 
cell alloreactivity has been dominated by 
studies of killer cell immunoglobulin-like re-
ceptors (KIRs), we hypothesized that NKG2A 
and LIR-1, present on 53% +/- 13% and 36% 
+/- 18% of normal NK cells, respectively, play 
roles in the NK cell killing of primary leu-
kemia targets. KIR(-) cells, which compose 
nearly half of the circulating NK cell popu-
lation, exhibit tolerance to primary leukemia 
targets, suggesting signaling through other 
inhibitory receptors. Both acute myelogeno-
us leukemia and acute lymphoblastic leu-
kemia targets were rendered susceptible 
to lysis by fresh resting KIR(-) NK cells when 
inhibitory receptor-major histocompatibility 
class I interactions were blocked by pan-
HLA antibodies, demonstrating that these 
cells are functionally competent. Blockade 
of a single inhibitory receptor resulted in 
slightly increased killing, whereas combi-
ned LIR-1 and NKG2A blockade consistently 
resulted in increased NK cell cytotoxicity. 
Dual blockade of NKG2A and LIR-1 led 
to significant killing of targets by resting 
KIR(-) NK cells, demonstrating that this po-
pulation is not hyporesponsive. Together 
these results suggest that alloreactivity of  
a significant fraction of KIR(-) NK cells is me-
diated by NKG2A and LIR-1. Thus strategies 
to interrupt NKG2A and LIR-1 in combina-
tion with anti-KIR blockade hold promise 
for exploiting NK cell therapy in acute leu-
kemias.
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BCL-2/IgH polymerase chain reaction 
status at the end of induction treatment is  
not predictive for progression-free survival 
in relapsed/resistant follicular lymphoma: 
results of a prospective randomized EORTC 
20981 phase III intergroup study

J Clin Oncol. 2010 May 1; 28(13): 2246-52. 

van Oers MH, Tönnissen E, Van Glabbeke M,  
Giurgea L, Jansen JH, Klasa R, Marcus RE, 
Wolf M, Kimby E, Vranovsky A, Holte H, 
Hagenbeek A, van der Reijden BA.
Department of Hematology F4-224, Academic 
Medical Center, Meibergdreef 9, 1105 AZ 
Amsterdam, the Netherlands. M.H.vanOers@
AMC.UVA.NL

PURPOSE: The prognostic value of residual 
BCL2/immunoglobulin heavy chain (BCL2/IgH) 
-positive cells in peripheral blood (PB) or bone 
marrow (BM) after induction treatment in follicular 
lymphoma (FL) is still controversial. In a prospec-
tive randomized phase III intergroup trial of 465 
patients with relapsed/resistant follicular lympho-
ma (FL), we showed that addition of rituximab to 
cyclophosphamide, doxorubicin, vincristine, and 
prednisone induction results in increased overall 
and complete response rates, and that rituximab 
maintenance strongly improves median progres-
sion-free survival (PFS) as well as overall survival. 
Here, we studied whether BCL2/IgH major break 
point levels in PB/BM correlated with response ra-
tes/quality for the induction phase and PFS for the 
maintenance phase. PATIENTS AND METHODS: 
Samples were obtained before and after induc-
tion therapy and at the end of the 2 years mainte-
nance/observation period. BCL2/IgH major break 
point-positive cells were quantified by genomic 
quantitative polymerase chain reaction in 792 
samples from 238 patients. RESULTS: Pretreatment 
BCL2/IgH levels had no significant prognostic 
value for overall response or complete remission 
rates after induction treatment, but pretreatment 
positive BM results had an adverse prognostic 
value for PFS from first randomization (P = .023). 
Importantly, BCL2/IgH levels at the end of induc-
tion treatment had no prognostic value for PFS 
from second randomization. The highly signifi-
cant improved PFS by rituximab maintenance was 
observed in both BCL2/IgH PB/BM-positive and 
-negative groups.CONCLUSION: Postinduction 
BCL2/IgH major break point status in BM/PB is 
not useful for decisions on subsequent therapy 
for patients with relapsed/resistant FL.

Rituximab maintenance treatment 
of relapsed/resistant follicular non-
Hodgkin's lymphoma: long-term 
outcome of the EORTC 20981 phase III 
randomized intergroup study

J Clin Oncol. 2010 Jun 10; 28(17): 2853-8. 

van Oers MH, Van Glabbeke M, Giurgea L, 
Klasa R, Marcus RE, Wolf M, Kimby E, van  t Veer 
M, Vranovsky A, Holte H, Hagenbeek A.
Department of Hematology, F4-224, Academic 
Medical Center, Meibergdreef 9, 1105 AZ 
Amsterdam, the Netherlands. M.H.vanOers@
AMC.UVA.NL

PURPOSE: In 2006, we published the results 
of the European Organisation for  Research and 
Treatment of Cancer phase III trial EORTC 20981 
on the role of rituximab in remission induction 
and maintenance treatment of relapsed/resistant  
follicular lymphoma (FL). At that time, the me-
dian follow-up for the maintenance phase was 33 
months. Now, we report the long-term outcome 
of maintenance treatment, with a median follow-
up of 6 years. PATIENTS AND METHODS: Overall, 
465 patients were randomly assigned to induc-
tion with either six cycles of cyclophosphamide, 
doxorubicin, vincristine, prednisone  (CHOP) or 
rituximab plus CHOP (R-CHOP). Those in complete 
remission or partial remission after induction (n = 
334) were randomly assigned to maintenance tre-
atment with rituximab (375 mg/m(2) intravenously 
once every 3 months) or observation. RESULTS: 
Rituximab maintenance significantly improved 
progression-free survival (PFS) compared with 
observation (median, 3.7 years v 1.3 years; P < .001; 
hazard  ratio [HR], 0.55), both after CHOP induction 
(P < .001; HR, 0.37) and R-CHOP (P = .003; HR, 0.69). 
The 5-year overall survival (OS) was 74% in the 
rituximab maintenance arm, and it was 64% in 
the observation arm (P = .07). After progression, 
a rituximab-containing salvage therapy was given 
to 59% of patients  treated with CHOP followed 
by observation, compared with 26% after R-CHOP 
followed by rituximab maintenance. Rituximab 
maintenance was associated with a significant 
increase in grades 3 to 4 infections: 9.7% v 2.4% (P 
= .01). CONCLUSION: With long-term follow-up, we 
confirm the superior PFS with rituximab  mainte-
nance in relapsed/resistant FL. The improvement 
of OS did not reach statistical significance, possibly 
because of the unbalanced use of rituximab in 
post-protocol salvage treatment.

Identification of carbonic anhydrase I 
immunodominant epitopes recognized 
by specific autoantibodies which indicate 
an improved prognosis in patients with 
malignancy after autologous stem cell 
transplantation

J Proteome Res. 2010 Oct 1; 9(10): 5171-9.

Skultety L, Jankovicova B, Svobodova Z,  
Mader P, Rezacova P, Dubrovcakova M,  
Lakota J, Bilkova Z.
Institute of Virology, Slovak Academy  
of Sciences, Bratislava, Slovakia.

This work employs an epitope mapping of 
carbonic anhydrase (CA), isoform I (CA I), for detec-
tion of the main immunodominant epitopes. Our 
interest has arisen from an observed spontaneous 
tumor regression in patients who developed an 
aplastic anemia type syndrome after a high-dose 
therapy with autologous stem cell transplantation 
and whose sera contained high titer of anti carbonic 
anhydrase (anti-CA) autoantibodies. There are many 
indications that the presence of these autoantibo-
dies may provide significant survival benefit for the 
patients. Western blot analysis confirmed strong 
immunoreactivity of the patients' sera with several 
CA isoforms and the CA I has been selected for our 
study as a highly abundant and widely distributed 
isoform. The applied analytical approach consists of 
specific fragmentation of CA I protein followed by 
immunospecific isolation of peptides reacting with 
polyclonal anti-CA I autoantibodies of patients in 
spontaneous remission. We improved the standard 
epitope mapping schema by incorporating the 
benefits of magnetic carriers and biomagnetic se-
paration techniques. Mass spectrometry has been 
applied for detection and identification of epitopes 
and the acquired results were verified by bioinfor-
matic tools. The candidate epitopes of CA I (NVGHS, 
DGLAV, SSEQL, and SLKPI) are discussed herein  as 
potential therapeutic targets. This work highlights 
the usefulness of the epitope mapping technique 
based on magnetic microspheres for effective and 
rapid  determination of immunodominant epitopes 
of the target protein.




