
SUPPLEMENTARY APPENDIXNon-Hodgkin Lymphoma

Outcome prediction of diffuse large B-cell lymphomas associated with
hepatitis C virus infection: a study on behalf of the Fondazione Italiana
Linfomi
Michele Merli,1 Carlo Visco,2 Michele Spina,3 Stefano Luminari,4 Virginia Valeria Ferretti,5 Manuel Gotti,5
Sara Rattotti,5 Valeria Fiaccadori,5 Chiara Rusconi,6 Clara Targhetta,7 Caterina Stelitano,8 Alessandro Levis,9
Achille Ambrosetti,10 Davide Rossi,11 Luigi Rigacci,12 Alfonso Maria D’Arco,13 Pellegrino Musto,14
Annalisa Chiappella,15 Luca Baldini,16 Maurizio Bonfichi,5 and Luca Arcaini5,17

1Division of Hematology, Ospedale di Circolo e Fondazione Macchi, Varese; 2Department of Hematology, Ospedale San
Bortolo, Vicenza; 3Division of Medical Oncology A, National Cancer Center, Aviano; 4Department of Oncology and Hema-
tology, University of Modena and Reggio Emilia, Modena; 5Department of Hematology Oncology, Fondazione IRCCS
Policlinico San Matteo, Pavia; 6Division of Hematology, Ospedale Niguarda Cà Granda, Milan; 7Division of Hematology,
Ospedale Oncologico Armando Businco, Cagliari; 8Division of Hematology, Ospedale di Reggio Calabria; 9Division of
Hematology, Ospedale SS Antonio e Biagio, Alessandria; 10Department of Clinical and Experimental Medicine, Section
of Hematology, University of Verona; 11Division of Hematology, Amedeo Avogadro University of Eastern Piedmont, No-
vara; 12Department of Hematology, Ospedale Careggi, University of Florence; 13Division of Oncohematology, Ospedale
Umberto I, Nocera  Inferiore; 14Scientific Direction, IRCCS, Referral Cancer Center of Basilicata, Rionero in Vulture;
15Hematology, Città della  Salute e della Scienza di Torino,  Torino; 16Division of Hematology 1/CTMO, Fondazione IRCCS
Cà Granda Ospedale Maggiore Policlinico, University of Milan; and 17Department of Molecular Medicine, University of
Pavia, Italy

©2014 Ferrata Storti Foundation. This is an open-access paper. doi:10.3324/haematol.2013.094318
The online version of this article has a Supplementary Appendix.
Manuscript received on July 9, 2013. Manuscript accepted on November 15, 2013.
Correspondence: luca.arcaini@unipv.it



Appendix Supplementary Material

Supplementary Methods

HCV infection status 

HCV serology was detected at the time of the initial staging of lymphoma using a second or third generation 

enzyme-linked immunosorbent assay (ELISAs). HCV immunoreactivity was confirmed by a third generation 

recombinant immunoblott assay (RIBA). In 332 patients qualitative detection of HCV-RNA was performed. 

Serum HCV-RNA load was determined by quantitative reverse-transcription polymerase chain reaction 

(detection value of 0.5-7500 KIU/ml) and was recorded at baseline and, when available, up to the maximum 

elevation during treatment. HCV genotype was determined by molecular assays (genotyping, LIPA). 

Definition of hepatotoxicity

Definition of hepatotoxicity relied on the National Cancer Institute common toxicity criteria grading scale (NCI-

CTC AE ver. 3.0) and severe hepatotoxicity was defined as a grade 3 (≥5 times the upper level of normal, ULN, 

and <20 ULN) or grade 4 (≥20 ULN) alanine-transaminase (ALT) level. 

Hepatic evaluation

Baseline virologic and hepatic evaluation included HCV serology, HBV serology,  qualitative and quantitative 

HCV-RNA, quantitative HBV-DNA, HCV genotype, laboratory tests of cholestasis and cytolysis, albumin and 

prothrombine time, cryoglobulins, liver imaging and liver histology. Liver function laboratory tests were 

collected also after each cycle of therapy and during follow-up period.

Hepatic histology was scored by histology activity index (Knodell-HAI) for inflammation (grading: 0-18) and 

METAVIR score for fibrosis assessment (staging: F0-F4), when available.

Treatments and response criteria 

Patients suitable for curative-intent treatment underwent to chemotherapy or immuno-chemotherapy. 

Curative-intent chemotherapy regimens included anthracycline-based schemes as CHOP-like and IIIrd

generation regimens with or without rituximab. Other less intensive regimen included parenteral or oral 

alkylators with or without rituximab. In unfit patients according to comprehensive geriatric assessment,

palliative management options (surgery, radiotherapy or eventually steroids alone) or careful observation were 

adopted. Complete remission (CR) was defined according to response criteria for malignant lymphomas.1



For each patient,  progression-free survival (PFS) was calculated as the time from the date of first line of therapy 

until date of relapse, progression or death from any cause. Overall survival (OS) was calculated as the time between the 

date of diagnosis and the date of death or last follow-up for censored cases. 

Disease-specific survival (DSS) was calculated as the time between the date of diagnosis and the date of death

for lymphoma progression or last follow-up for censored cases.

Parameters analyzed for prognostic influence

Variables analyzed for influence on OS and PFS were: age >60 years; LDH greater than normal value; liver, 

splenic and bone marrow involvement by lymphoma; extranodal sites (more than 1 vs 1); performance status 

(PS) (ECOG 2-3 vs 0-1); Ann Arbor stage (III-IV vs I-II); IPI and R-IPI and risk groups; albumin level less than 3.5 

g/dL; HBsAg positivity; presence of B symptoms; baseline HCV-RNA load (≥1000 KIU vs <1000 KIU); HCV 

genotype (2 vs 1); baseline ALT (elevated vs normal); occurrence of SH during treatment; INR ≥1,7; total-

bilirubin ≥2 mg/dl; presence of ascites; Child score (B+C vs A); hepatic histology (HAI ≥9 and/or stage ≥2); AVT 

with (peg-)interferon a ± ribavirin after 1st line treatment (yes vs no); reduction or suspension of steroids (yes vs

no). 

Supplemental statistical methods

Toxicity (SH) was analyzed by means of time-dependent Cox's proportional hazards regression. 
All computations were performed using Statistica 7.1 (StatSoft, Tulsa, OK), STATA (StataCorpLP, College Station, 

TX) and Microsoft Excel 97 (Microsoft, Redmond, WA).
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Supplementary figure 1. OS and PFS in the subgroup of patients treated with R-CHOP and CHOP (Panels A and B)

Supplementary figures

Supplementary figure 2. OS according to standard IPI in the entire series



Supplementary figure 4. OS and PFS in the subgroup of patients treated with R-CHOP and CHOP after adjusting for HPS 

(Panels A and B)

Supplementary figure 3. DSS according to HCV prognostic score (HPS) categories in patients treated with curative-

intent therapy (171 patients)



Supplementary figure 5. OS (Panel A) and PFS (panel B) according to HCV prognostic score (HPS) categories in 2/3 of 

patients (testing sample)

Supplementary figure 6. OS according to HCV prognostic score (HPS) categories in 1/3 of patients (validation sample)



Supplementary Tables

Supplementary Table 1 – Comparison of the IPI distribution with respect to HPS scores classes in 171 HCV-positive 

DLBCL patients with all HPS parameters (concordance p<0.001)

Supplementary Table 1 – Comparison of  baseline clinical and virological features between 535 patients with HCV-

positive DLBCL treated with curative-intent therapy and 77 patients managed with palliative intent options



Supplementary Table 2 – Comparison of the IPI distribution with respect to HPS scores classes in 171 HCV-positive 

DLBCL patients with all HPS parameters (concordance p<0.001)




