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ABSTRACT 
Obinutuzumab (G) has become part of front-line treatment of follicular lymphoma (FL) based on results of a large randomized study. Data 
on patients treated outside of clinical trials are lacking. We have retrospectively investigated efficacy and safety of G-based immunochem-
otherapy regimens in 114 patients treated in a real-life setting during a period of 2 years, largely coinciding with the COVID-19 pandemic. 
The response rate was 93.8%; 18-months overall (OS) and progression-free survival (PFS) were 88% and 84%, respectively. Patients 
treated with G-cyclophosphamide, vincristine and glucocorticoid + doxorubicine (CHOP) had statistically significantly superior OS and 
PFS compared to patients treated with G-bendamustine (G-B) (P = 0.002 and P = 0.006, respectively) due to an increase in lethal infec-
tions, most notably COVID-19, in the latter group. A total of 12 patients died during follow-up; 9 of 61 treated with G-B, 1 of 49 treated 
with G-CHOP and 2 of 4 treated with G-cyclophosphamide, vincristine and glucocorticoid (CVP). SARS-CoV-2 infection was diagnosed in 
20 (17.5%) patients. All of the 7 treated with G-CHOP recovered, while 4 of 12 treated with G-B died. Immunoglobulin levels and severity 
of neutropenia were similar between the groups. In multivariate analysis, G-B in comparison to G-CHOP was an independent prognostic 
factor (P = 0.044, hazard ratio = 9.81) after adjustment for age, sex and Follicular Lymphoma International Prognostic Index (FLIPI). Based 
on our experience G has excellent antilymphoma activity in patients receiving front-line treatment for FL in real-life setting, but during the 
COVID-19 pandemic, it should be preferentially combined with CHOP, at least in patients younger than 65.

INTRODUCTION

Follicular lymphoma (FL) is the most frequent indolent 
non-Hodgkin lymphoma (NHL) in Europe and North America 
comprising approximately 20% of all NHLs and 70% of indo-
lent lymphomas.1 Four types of systemic FL are recognized his-
tologically based on the number and distribution of centroblasts 

in a high-power microscopic field: grade (gr) 1, 2, 3A, and 3B. 
The former 3 have similar prognosis and are usually treated 
similarly. The latter resembles genetically B-large cell lymphoma 
and carries an inferior prognosis. Even though median age at 
the time of diagnosis is around 60 years, median survival for 
newly diagnosed patients with FL gr. 1–3A might be as high 
as 20 years.2 Until recently, standard front-line therapy for FL 
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was a combination of rituximab (R) with either CVP (cyclo-
phosphamide, vincristine and glucocorticoid), CHOP (CVP + 
doxorubicine) or bendamustine (B) followed by R maintenance. 
Two randomized studies showed improved progression-free 
survival (PFS), but not overall survival (OS), in patients with 
FL gr. 1 and 2 treated with BR in comparison to R-CHOP.3,4 
Only retrospective analyses are available for FL gr. 3A patients; 
in one, patients treated with BR had inferior PFS5; outcomes 
were similar in the other two.6,7 In 2017 results of GALLIUM, a 
large randomized study, were published indicating that the com-
bination of obinutuzumab (G) with any of the three standard 
chemotherapy regimens followed by G maintenance improved 
PFS in comparison to R-based combinations followed by R 
maintenance.8 There was no difference in OS between G- and 
R-treated patients.9 Based on this study, G was registered and 
has been widely accepted as the first choice in front-line treat-
ment of FL. However, data on the efficacy and safety of these 
combinations in real-life setting to our knowledge have so far 
not been published.

The severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), responsible for coronavirus disease 2019 (COVID-19), 
is causing a serious worldwide impact on public health organi-
zation. Knowledge of the COVID-19 disease process improved 
with time and is now well documented in patients with hema-
tologic malignancies.10,11 More cases and increased mortality of 
COVID-19 were confirmed among patients with lymphopro-
liferative disorders compared with the general population.12–14 
Furthermore, some recent studies raise specific concerns in 
terms of morbidity and mortality for patients with FL because 
of their immunocompromised status induced by recent expo-
sure to cytotoxic chemotherapy, especially bendamustine and 
anti-CD20 immunotherapy.14,15

G became reimbursable for front-line treatment of FL in 
Croatia in 2019. We performed this retrospective noninterven-
tional real-life study to investigate efficacy and safety of combi-
nations of G with standard immunochemotherapy protocols in 
patients with newly diagnosed FL gr. 1–3A, which in a large part 
coincided with the COVID-19 pandemic.

MATERIALS AND METHODS

Data on patients starting front-line treatment for FL gr. 1, 
2, or 3A with G-chemotherapy combination regimens from 
April 2019 to March 2021 were collected by retrospective 
chart review. FL was diagnosed according to standard crite-
ria.1 Patients with FL grade 3B or composite lymphoma were 
excluded from this analysis. G-B, G-CHOP, and G-CVP were 
administered as usual. Response to therapy and outcomes were 
evaluated using common lymphoma response criteria, usually 
CT-based.16,17 Patients with disease responding to treatment 
were scheduled to continue with G maintenance, q 2 months for 
2 years. During maintenance and follow-up radiological exam-
inations were performed only if clinically indicated. Toxicity was 
graded according to CTCAE v.5.18 COVID-19 was diagnosed by 
PCR testing. Patients dying with COVID-19 were considered as 
dying from COVID-19.

For some analyses, 65 years of age was chosen as the cut-
off between younger and elderly to correspond to accepted age 
limits and be close to the median age of our cohort. Normality 
of distribution of numerical variables was tested using the 
Shapiro–Wilk test. Normally distributed variables are presented 
as arithmetic mean ± standard deviation and were compared 
using the t-test, whereas nonnormally distributed variables 
were presented as median and interquartile range (IQR) and 
were compared using the Mann–Whitney U test. Categorical 
variables were presented as proportions and percentages and 
were compared using the χ2 test or the Fisher exact test where 
appropriate. Survival analyses were based on the Kaplan–Meier 
method. Screening of survival associations was performed using 

the custom made MS Excel workbook.19 Survival curves were 
compared using the log-rank test. The Cox regression anal-
ysis was used for multivariate survival analysis. All analyses 
were performed using the MedCalc statistical software version 
20.014 (MedCalc Software Ltd, Ostend, Belgium).

The study was performed in accordance to all applicable 
Croatian, EU and international rules and regulations and with 
the approval of the relevant Ethical Committee.

RESULTS

We identified a total of 114 FL patients fulfilling the inclu-
sion criteria (Table 1). Median age was 63, range 33-86 years. 
Majority of patients were female (71, 62.3%). FL gr. 1 was pres-
ent in 45 (39.5%), gr. 2 in 28 (24.6%), gr. 3A in 27 (23.7%), 
and indolent unspecified in 14 (12.3%) patients. Median FLIPI 
score was 2.5 points, IQR (2–3). A total of 61 (53.5%) patients 
were treated with G-B, 49 (43%) with G-CHOP, and 4 (3.5%) 
with G-CVP.

Due to the small number of patients receiving G-CVP, com-
parisons were only made between the G-B and G-CHOP-treated 
groups. Patients receiving G-B were significantly older, more 
likely to have lower FL grade and less likely to be hospital-
ized for the first obinutuzumab application (P < 0.05 for all 
analyses). There was no significant difference in FLIPI, sex and 
pretreatment IgG levels between the 2 groups. Severe hypogam-
maglobulinemia was present in 3% of patients. Both groups 
received similar number of chemotherapy cycles, similar total 
obinutuzumab dose in the induction phase of treatment and 
were similarly exposed to primary and secondary neutropenia 
prophylaxis with G-CSF. In approximately one-third of patients 
was the treatment delayed or prematurely stopped due to side 
effects. Thirteen patients (11%) received less than 6 cycles of 
chemotherapy; the same number of patients received less than 8 
doses of G. Patients treated with G-B and G-CHOP had similar 
rates of neutropenia, anemia, thrombocytopenia, infections and 
hospitalizations due to adverse events (P > 0.05 for all analy-
ses) (Table 2). IgG levels at end of induction were comparably 
reduced in both treatment groups; 11% of patients had severe 
hypogammaglobulinemia.

In 107 (94.8%) patients disease responded to induction treat-
ment, two patients had progressive disease, three died without 
progression, and two were not evaluated.

Median follow-up of surviving patients was 17 months. G 
maintenance was started in 90 (84% of those eligible), but was 
interrupted in 34 (37.8%). The percentage of patients starting 
and prematurely stopping maintenance was similar between 
G-B and G-CHOP-treated groups, but less cycles were adminis-
tered in the former (2 versus 5, P < 0.001).

At time of data cutoff a total of 6 patients had progressive 
disease and 12 died. Median OS and PFS were not reached; 
18-months rates were 88% and 84%, respectively (Figure 1A 
and B). G-CHOP treated patients had significantly better OS 
and PFS than those treated with G-B (P = 0.014 and P = 0.015, 
respectively) (Figure 1C and D). The differences were significant 
in patients younger than 65 years (P = 0.027 and P = 0.011, 
respectively) (Figure 2A and B), while older patients had sim-
ilar outcomes irrespective of type of chemotherapy (Figure 2C 
and D). Difference in survival was driven mostly by nonrelapse 
mortality; probability of disease progression was comparable 
between 2 groups of patients (4.9% with G-B versus 4.1% with 
G-CHOP).

A total of 20 (17.5%) patients had SARS-CoV-2 infection 
before lymphoma progression, 5 died; 4 of 12 treated with G-B, 
1 of 1 treated with G-CVP, and 0 of 7 treated with G-CHOP. 
Only 3 patients were fully vaccinated before infection; 18 
received remdesivir and 9 additionally received convales-
cent plasma; data on treatment were unknown for 2 patients. 
Treatment of COVID-19 was not significantly different between 
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patients treated with G-B and G-CHOP. Causes of death are 
depicted in Figure  3. Two additional patients died of other 
infections, both were treated with G-B; 3 died after FL progres-
sion, 1 in each chemotherapy group. In 2 patients, the cause of 
death is unknown, both were treated with G-B. Five patients 

died during induction, 5 during maintenance and 2 while off 
therapy.

In the multivariate Cox regression model (Table  3), ther-
apy with G-B in comparison to G-CHOP (P = 0.044, hazard 
ratio [HR] = 9.81) and FLIPI >3 (P = 0.008, HR = 8.17) were 

Table 1

Patients’ Characteristics and Treatment

 Overall G-B G-CHOP P 

Total number 114 61 49 –
Age (y) (median/range) 63/33–86 66/36–83 59/33–75 0.001a

Sex
  Male 43 (37.7%) 23/61 (37.7%) 19/49 (38.8%)  
  Female 71 (62.3%) 38/61 (62.3%) 30/49 (61.2%) 0.909
FL type <0.001a

  1 45 (39.5%) 33 (54.1%) 9 (18.4%)  
  2 28 (24.6%) 15 (24.6%) 12 (24.5%)  
  3A 27 (23.7%) 3 (4.9%) 24 (49%)  
Indolent unspecified 14 (12.3%) 10 (16.4%) 4 (8.2%)  
FLIPI 2.5 IQR (2–3) 3 IQR (2–3) 2 IQR (2–3) 0.159
IPI 2 IQR (1–3) 2 IQR (2–3) 2 IQR (1–2) 0.116
IgG levels prior therapy (g/L) 10.1 ± 2.9 10.6 ± 3.2 9.8 ± 2.5 0.155
Hosp. for first G application 49 (43.0%) 21 (34.4%) 26 (53.1%) 0.050a

No. cycles 6 IQR (6–6) 6 IQR (6–6) 6 IQR (6–8) 0.350
Total G dose 8 IQR (8–10) 8 IQR (8–10) 9 IQR (8–10) 0.277
Interruption due to AE 41 (36.0%) 19 (31.1%) 19 (38.8%) 0.403
G-CSF prophylaxis 0.135
  None 35 (30.7%) 23 (37.7%) 10 (20.4%)  
  Primary 66 (57.9%) 31 (50.8%) 33 (67.3%)  
  Secondary 13 (11.4%) 7 (11.5%) 6 (12.2%)  
Pts starting maintenance/ Pts. responding to induction 90 (84.1%) 43 (78.2%) 44 (89.8%) 0.122
No. cycles of maintenance 3 IQR (1–6) 2 IQR (0–5) 5 IQR (2–8) <0.001a

Pts. interrupting maintenance/pts. starting maintenance 34 (37.8%) 16 (37.2%) 17 (38.6%) 0.891

aStatistically significant at level P < 0.05.
CHOP = CVP + doxorubicine; CVP = cyclophosphamide, vincristine and glucocorticoid; FL = follicular lymphoma; IQR = interquartile range.

Table 2

Toxicity and Efficacy

 Overall G-B G-CHOP P 

Induction therapy
Thrombocytopenia any grade 29 (25.4%) 19 (31.1%) 10 (20.4%) 0.204
Thrombocytopenia gr. 3–4– 2 (1.8%) 1 (1.6%) 1 (2%) 1.000
Anemia any grade 33 (29.5%) 17 (28.8%) 16 (32.7%) 0.666
Anemia gr. 3 –4 1 (0.9%) 1 (1.7%) 0 (0%) 1.000
Neutropenia any grade 53 (46.5%) 27 (44.3%) 24 (49%) 0.622
Neutropenia gr. 3–4– 33 (28.9%) 15 (24.6%) 17 (34.7%) 0.246
Infections any grade 34 (31.2%) 15 (26.3%) 18 (37.5%) 0.219
Infections gr. 3–4– 15 (13.8%) 8 (14%) 6 (12.5%) 0.818
Hospitalization due to AE 20 (17.5%) 10 (16.4%) 9 (18.4%) 0.785
IgG levels after induction (g/L) 7.3 ± 2.1 7.6 ± 2.5 7.1 ± 1.6 0.261
Response after induction 0.046a

  CR 78 (68.4%) 39 (63.9%) 39 (79.6%)  
  PR 29 (25.4%) 16 (26.2%) 10 (20.4%)  
  PD 2 (1.8%) 1 (1.6%) 0  
  Nonrelapse death 3 (2.6%) 3 (4.9%) 0  
  Response not evaluated 2 (1.8%) 2 (3.3%) 0  
Infection at any time any grade 47/114 (19.1%) 23/61 (26.2%) 22/49 (13.6%) 0.559
Infection at any time gr. 3–4 24/114 (10.1%) 13/61 (14.3%) 9/49 (6.8%) 0.812
Response at last follow-up
  Remission 99 (86.8%) 50 (82.0%) 47 (95.9%)  
  Progression 6 (5.3%) 3 (4.9%) 2 (4.1%) 1.000
  Nonrelapse death 9 (7.9%) 8 (13.1%) 0 0.008a

aStatistically significant at level P < 0.05.
AE = adverse event; CHOP = CVP + doxorubicine; CR = complete response; CVP = cyclophosphamide, vincristine and glucocorticoid; PD = progressive disease; PR = partial response.
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independent negative predictors of survival; age, sex, and grade 
were not.

DISCUSSION

To our knowledge, this is the first report on outcomes 
of patients with FL receiving front-line treatment with 
G-chemotherapy regimens outside of clinical trials. The 
Croatian Society for Hematology and KROHEM has since 
2006 published and regularly updated recommendations for the 
diagnosis and treatment of lymphomas.20 G has been the rec-
ommended anti-CD20 monoclonal antibody since GALLIUM 
data were published. It became fully reimbursed by the Croatian 
National Health Insurance in March 2019. Due to the admin-
istrative requirements of the reimbursement procedure, patients 
receiving G can easily be identified. All Croatian hematology 
centers treating lymphoma participated in this study, so we 
believe that our results represent unbiased real-life data on the 
effects of G-chemotherapy combinations in front-line FL.

Treatment was generally well tolerated; few patients stopped 
treatment prematurely for toxicity. Contrary to most other stud-
ies was the incidence of neutropenia and gr. 3–4 neutropenia 
comparable between patients treated with B and CHOP.3,4,8,9 
This might be related to the high frequency of primary G-CSF 
prophylaxis in our series. Infections, all and gr. 3–4, occurred in 
both groups with similar frequency, but lethal infections were 
more common in patients treated with bendamustine. This was 
related neither to age (since the difference in outcomes was more 

pronounced in younger patients) nor to hypogammaglobulin-
emia (which was similar between the groups).

The efficacy of G-based combinations was excellent and com-
parable to those from the GALLIUM study.8,9 Only in 2 patients 
disease progressed during induction, in 2 during maintenance 
and in 2, who did not start maintenance, during follow-up. 
However, PFS and OS are approximately 10% lower than 
reported in the seminal study. This difference is driven almost 
exclusively by nonrelapse mortality. The major cause of death 
was COVID-19. Four of 5 patients who died of this infection 
before lymphoma progression had been treated with bendamus-
tine. All of the 7 patients treated with CHOP recovered from 
COVID-19 infection, while the mortality was 33% in patients 
treated with bendamustine. This translated into a significantly 
inferior PFS and OS of patients treated with G-B in comparison 
to those treated with G-CHOP.

Despite the fact that bendamustine is an old drug, the immuno-
logical consequences of its use are still incompletely understood, 
but include prolonged B- and T-lymphocyte depletion.21 The 
latter is probably the most important cause of increased mor-
tality due to infections seen in our series and in the GALLIUM 
study, since neutropenia and hypogammaglobulinemia were 
similar in patients treated with G-CHOP and G-B. The conse-
quences of T-cell depletion became more deleterious during the 
COVID-19 pandemic. Multiple studies, including those from 
our group, have shown that treatment with purine analogues, 
such as fludarabine, bendamustine, and cladribine, increases the 
risk of prolonged viral shedding and dying of infection.14,15,22 

Figure 1. (A) Overall survival and (B) progression-free survival of all patients. (C) Overall survival and (D) progression-free survival stratified according to 
the chemotherapy type (G-CHOP and G-Bendamustine). CHOP = CVP + doxorubicine. 



5

  (2022) 6:12 www.hemaspherejournal.com

While anti-CD20 monoclonal antibodies increase the risk of 
prolonged COVID-19, their effect on mortality seems less than 
that of chemotherapy.

Our study has significant limitations. The main are short 
follow-up for this type of lymphoma, retrospective design 

and non-randomized nature of treatment allocation result-
ing in the possibility that different outcomes between G-B 
and G-CHOP could be caused by comorbidities and some 
other unmeasured parameters outside conventional risk 
scores. Other liabilities include relatively small sample size 
and single country experience. Small sample size could also 
be reason for nonsignificant differences between protocols 
found in the older population. All our patients started treat-
ment before full vaccination against COVID-19 could be 
performed. It remains unclear whether full vaccination or 
administration of protective monoclonal antibodies before 
the start of bendamustine reduces the risk of lethal infection 
during treatment.23

Figure 2. Overall survival and progression-free survival according to chemotherapy type. (A) Overall survival and (B) progression-free survival accord-
ing to the chemotherapy type (G-CHOP and G-Bendamustine) in patients younger than 65 years. (C) Overall survival and (D) progression-free survival according 
to the chemotherapy type (G-CHOP and G-Bendamustine) in patients older than 65 years. CHOP = CVP + doxorubicine. 

Figure 3. Causes od death stratified according to the chemotherapy 
type (G-Bendamustine, G-CHOP and G-CVP). CHOP = CVP + doxorubicine; 
CVP = cyclophosphamide, vincristine and glucocorticoid. 

Table 3

Cox Regression Analysis of Factors Predictive for Overall Sur-
vival

Variable P Value Hazard Ratio HR 95% CI 

Chemotherapy CHOP vs Bendamustine 0.044a 9.81 1.06-90.37
Age >65 y 0.643 1.46 0.29-7.35
Male sex 0.551 1.61 0.34-7.62
Grade 3 FL 0.775 1.41 0.13-15.54
FLIPI > 3 0.008a 8.17 1.72-38.67

aStatistically significant at level P < 0.05.
CHOP = CVP + doxorubicine; CVP = cyclophosphamide, vincristine and glucocorticoid; FL = 
follicular lymphoma.
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Despite these shortcomings, we believe that, based on these 
results, in patients with FL younger than 65 without signifi-
cant cardiac comorbidities, CHOP should be considered as the 
preferred front-line chemotherapy while the risk of COVID-19 
infection persists. In those older than 65 the choice should be 
made based on individual risk factors and current epidemiolog-
ical situation. In either case, obinutuzumab remains an excellent 
part of front-line therapy for FL.
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