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ABSTRACT

The glycoengineered humanized monoclonal type II anti-CD20 antibody obinutuzumab is widely used
in the treatment of patients with chronic lymphocytic leukemia (CLL), most commonly in combination
with other therapeutic agents.

The aim of this single-centre retrospective study was to evaluate the treatment patterns and clinical re-
sponses in patients with CLL treated with obinutuzumab-based combination regimens at the University
Clinic of Hematology, Skopje.

We analyzed 90 patients with CLL treated with obinutuzumab-based regimens between 2019 and 2024.
Obinutuzumab was administered in combination with chlorambucil (56.6%), fludarabine—cyclophosphamide
(26.6%), bendamustine (11.1%), CVP (4.4%), or venetoclax (5.5%). The treatment was given as first-line
therapy in 57.7% of patients and in the relapsed/refractory setting in 42.3%.

The median age at initiation of obinutuzumab-based therapy was 66.9 years. The overall response rate
to obinutuzumab-based treatment was 45.5%. The median follow-up after treatment was 15.6 months.
In this real-world single-centre experience, obinutuzumab-based combination regimens showed measurable
clinical activity in routine practice across different treatment lines. Longer follow-up and larger patient
cohorts are required to better characterize the durability of the responses and outcomes in the specific
treatment subgroups.
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INTRODUCTION

factors affect further treatment decisions, despite

Chronic lymphocytic leukemia (CLL) is
the most common type of leukemia in adults
in Western Europe and North America and rep-
resents about 30% of all leukemia’s in adults.
CLL is a disease of elderly, most patients with
CLL are older than 70 years of age and have
clinically relevant coexisting conditions. These

the great progress in the therapy of CLL in the
last two decades [1].

Some patients with CLL have an indolent
disease that does not require therapy for many
years and therefore those patients are followed
up using the watch and wait strategy. Converse-
ly, other patients have an aggressive disease that
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requires treatment soon after diagnosis and/or
may subsequently undergo histologic transfor-
mation into an aggressive lymphoma, known
as Richter syndrome (RS) [2]. There are sever-
al prognostic factors that could predict an unfa-
vourable course of the disease. The most rele-
vant and powerful are the somatic mutations of
immunoglobulin heavy chain variable (IGHV)
genes, chromosomal alterations like deletions of
chromosomes 13q, 17p, 11q, trisomy 12, and re-
current gene mutations of several genes includ-
ing TP53, ATM, SF3BI1, BIRC3 and NOTCH1
genes [3,4]. CLL has a classic immunopheno-
type, consisting of light chain restriction, CD5+,
CD19+, dim CD20, CD23+, CD43+, CD200+,
CD10- and CD79b-. This distinguishes it from
normal B cells and other lymphoproliferative
disorders (LPDs) [5].

There are two types of CD20 monoclonal
antibodies. Type I antibodies such as rituximab
and ofatumumab bind to CD20 and induce a quick
redistribution of the antibody—antigen complex
into a lipid raft, which leads to strong comple-
ment-dependent cytotoxicity (CDC) by recruit-
ing Clq. In contrast, type II antibodies such as
obinutuzumab obtain reduced FcyRIIb-mediated
CD20 internalization that increases the capacity
to bind and activate natural killer (NK) cells and
the subsequent immune effector functions [6].
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Figure 1. Mechanism of action of obinutuzumab:
Modification of the glycan tree structure at the Fc

fragment of obinutuzumab leads to an increased af-
finity to FcyRII and thereby ADCC via NK cells as

well as ADCP via macrophages is intensified [6]

The monoclonal anti-CD20 antibody ritux-
imab, combined with chemotherapeutic agents,
has been shown to prolong overall survival in
physically fit patients with previously untreated
CLL but not in those with coexisting conditions
[7]. One approach to achieving more durable re-

sponses was the development of Obinutuzumab
(GA101), a new type of CD20 antibody that has
unique molecular and functional characteristics.
Obinutuzumab is a type II fully humanized CD20
antibody that binds to a partly different epitope of
the CD20 protein than rituximab and due to its gly-
coengineered design induces greater antibody-de-
pendent cell-mediated cytotoxicity (ADCC) [6].
The efficacy of Obinutuzumab has been shown
during the many trials conducted since its emer-
gence, as in the Phase I/Il GAUGIN trial, the
following GAGE trial, the GALTON trial, the
pivotal CLL11 trial by the German CLL Study
Group (GCLLSG), and the GOYA trial. All the
trials tested the medication combined with other
treatments previously used and/or compared its
efficacy on a long-term basis. Taken together, the
cumulative benefit of Obinutuzumab has been
shown to be superior to Rituximab. Moreover,
the GREEN trial [7], which represents a phase
[IIb, multicentre, open label trial, explored the
safety and efficacy of Obinutuzumab alone or in
combination with chemotherapy (bendamustine,
chlorambucil or cyclophosphamide/fludarabine).
Finally, the CLL14 trial as a successor trial to
CLL11, testes the combination of Obinutuzumab
with bcl-2 inhibitor Venetoclax, which all-togeth-
er makes the horizon of therapeutic strategies in
CLL wider. In recent years, the therapeutic land-
scape of CLL has expanded substantially with the
introduction of targeted agents. Obinutuzumab
has been approved by the European Medicines
Agency for use in combination with venetoclax,
ibrutinib, and acalabrutinib-based regimens, and
these combinations are currently among the most
widely recommended options for first-line treat-
ment of CLL.

The most common adverse effects of Obinu-
tuzumab noted are infusion related reactions
(IRRs), neutropenia and thrombocytopenia, par-
ticularly during the first administration. This is
due to the high cytokine release during the first
administration, as concluded in a study on 38 pa-
tients with CLL, which were starting treatment
with Obinutuzumab [8].

The worldwide approval of the novel an-
tibody in the indication field of CLL was based
on the primary results of the CLL11 study
(NCT010110061), which compared Obinutu-
zumab (also known as GA101) plus chlorambucil
(G-ClIb) with rituximab plus chlorambucil (R-Clb)
and chlorambucil alone (Clb) in patients with pre-
viously untreated CLL and comorbidities [6].
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In North Macedonia, initially, Obinutu-
zumab (Gazyva) was approved for the first-line
treatment of patients with CLL (1L CLL) in Oc-
tober 2015. The introduction of obinutuzumab
expanded the available therapeutic options for
patients with CLL, particularly in combina-
tion-based regimens. This approval was followed
by the Macedonian Agency for Medicines and
Medical Equipment (MALMED) approval of
Obinutuzumab plus bendamustine regimen in
Relapsed/Refractory (R/R) Follicular lymphoma
in April 2017. Afterwards, the journey of approv-
al culminated with the Obinutuzumab-chemo-
therapy approved regimen in May 2018. Ever
since the first permission for usage, the first
application of Gazyva at the University Clinic
for Haematology was in 2016, when 2 patients
with CLL were treated with first-line therapy
with Gazyva - Bendamustine and Gazyva-FC
accordingly.

There are several precautions preceding the
administration of Gazyva for the first time. The
protocol obligates the coordinating haematologist
to evaluate the patient prior Gazyva infusion for
tumor lysis syndrome (TLS) risk and hepatitis B
reactivation. Accordingly, aall patients should be
tested for hepatitis B surface antigen (HBsAg),
hepatitis B core antibody (anti-HBc) and HCV.
If serology is positive, consultation with an expe-
rienced physician in the management of hepatitis
B is warranted to evaluate for appropriate prophy-
laxis and monitoring prior to initiating therapy
with Gazyva.

Patients with tumors with large tumor mass
and/or high circulating lymphocyte counts (> 25
x 109/L) and/or renal insufficiency (creatinine
clearance <70 ml/min) are at risk of developing
TLS and should receive prophylaxis. Prophylaxis
should consist of adequate hydration and admin-
istration of allopurinol, or appropriate alternative
treatment, such as urate oxidase (e.g. rasburi-
case), starting 12 to 24 hours before the start of
the Gazyva infusion according to the standard
clinical practice. Patients should continue to re-
ceive prophylaxis before each subsequent infu-
sion if it is deemed or appropriate. Hypotension,
as a symptom of an infusion-related reaction,
may occur during the administration of Gazyva
by intravenous infusion. Therefore, physicians
should consider discontinuing the use of antihy-
pertensive therapy 12 hours before and during
each Gazyva infusion and during the first hour
after intravenous administration.

An appropriate premedication should be
considered before every administration of Gazy-
va. Premedication that is used currently in North
Macedonia is the one from the GREEN study:
Dexamethasone 20 mg orally 12 hours prior treat-
ment, Methylprednisolone 80 mg one hour, Parac-
etamol 1000 mg and Chloropyramine 30 minutes
before infusion.

The objective of this study was to describe
treatment patterns and evaluate clinical responses
in patients with CLL treated with obinutuzum-
ab-based combination regimens at a single tertia-
ry referral centre, in both first line and relapsed/
refractory settings.

MATERIALS AND METHODS

We have analyzed medical records of 90
patients with CLL that have been treated with
Obinutuzumab (Gazyva) based protocols in our
institution in the period between 2019 and 2024.
All patients were diagnosed at the University
Clinic for Hematology in Skopje, with standard
diagnostic procedures according to the recom-
mendation of IWCLL (International Workshop
on Chronic Lymphocytic Leukemia) and staged
with Rai staging system. Patients with Rai stage
0-I disease were treated due to the presence of
active disease according to IWCLL criteria, in-
cluding progressive lymphocytosis, symptomatic
lymphadenopathy or splenomegaly, cytopenias, or
disease-related symptoms. Most used protocols
in our study were Obinutuzumab-Chlorambucil
(56,6%) and Obinutuzumab-FC (Fludarabine+-
Cyclophosphamide) protocol (26.6%).

The medical records of these patients were
reviewed retrospectively for the clinical and lab-
oratory information regarding their diagnosis,
demographics, CLL stage and disease duration,
initial treatment, time to first treatment, previous
treatment lines, response rate to Obinutuzumab
based treatment, duration of response after treat-
ment, death rates, cause of deaths and molecular
prognostic factors present during the disease evo-
lution. Baseline complete blood count values were
included to describe disease burden and hemato-
logic status at diagnosis and to provide context
for treatment initiation and subsequent response
assessment.

All collected data were analyzed using stan-
dard statistical tests in Microsoft Office Excel 2023.
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RESULTS

According to the data collected from the
system of University Clinic of Haematology, ev-
ery year since 2019, more than 50 patients per year
have been diagnosed with CLL in North Mace-
donia (Figure 2.), except in 2020 due to Covid
closing quarantines and patients avoiding health
institutions given the rules for prevention of Sar-
sCOV2, and during the year of 2024. Around third
of the annual newly diagnosed CLL patients have
been given Gazyva.

Most of the patients diagnosed with CLL in
this study were in their 8th decade (Figure 3.). The
median age of our group of patients at the time
of diagnosis of CLL was 62.1 years (range: 35-79
years), while median age at the start of Gazyva
treatment was higher 66.9 years (range: 35-86).
Seventy-one patients 71/90 (79%) were males
and 19/90 (21%) were females. Regarding the
age distribution at the time of diagnosis, twenty
patients 20/90 (22%) were under the age of 60
years, 30/90 (33%) were between 60-70 years,
35/90 (39%) were between 70-80 years and 5
patients were older than 80 years. We have used
the Rai prognostic model. Most of the observed

patients were Rai Stage 1 (43.2%), 9.5% were
Rai Stage 2, 16.3% were Rai Stage 3 and 6.7%
were Rai Stage 4.

The median follow up from the diagnosis
of CLL was 61.8 month (Range: 3-288 months),
while the median follow up after the Gazyva treat-
ment was 15.6 months (Range:6-62 months). The
calculated median time to first treatment (TTFT) in
months was 23.8 (Range:0-120 months). The me-
dian time to first treatment with Gazyva (TTFTG)
was 43.2 months (Range:0-160 months) (Table 1).

The median complete blood count (CBC)
results at the time of diagnosis were: Hgb 125
g/L (range 53-170 g/L), WBC 97.4 x 10°/L (range
11.4-663 x 10°/L), PLT 182 x 10°/L (range 9-439
x 10°/L). At the time of the last control the av-
erage hemoglobin level was 127g/L (80-178g/
L), the average white blood cell count was 23.2
(0.1-300x10°/L) and the average platelet count
was 155(12-398x10°/L) (Table 1).

As for remission/response rate calculated
in this single-center retrospective analysis which
further needs validation among other cohorts of
patients, remission/response was noted in the 41
of the total number of 90 patients treated with
obinituzumab (45.5% of the patients responded
to treatment) (Table 1).

2021

2020

2019

2022 2023 2024

m Newly diagnosed CLL patients

m CLL patients treated with Gazyva
m CLL patients treated with Mabthera

Figure 2. Data from the University Clinic of Haematology (January 2019-November 2024)

Distribution by age at time of
Gazyva treatment (years)
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Figure 3.

Rai “0” 24.3%
Rai “1” 43.2%
Rai “2” 9.5%
Rai “3” 16.3%
Rai “4” 6.7%
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The median number of Gazyva doses per
patient was 5.2 (Range:1-8). Gazyva was used
as first line treatment in 52/90 (57.7%), as sec-
ond line treatment in 26/90 (28.8%), as 3rd line
treatment in 12 out of 90 (13.3%),4th line treat-
ment in 6/90 (6.6%) and multiple line of treatment
6/90 (6.6%). The most used Gazyva based regi-
ment in this study was G-Chlorambucil in 51/90
(56.6%), 24/90 (26.6%) were treated with G-FC,
4/90 (4.4%) of patients were treated with G-CVP,
10/90 (11.1%) with G-Bendamustine and 5/90
(5.5%) with G-Venetoclax (Table 2).

Gazyva based protocols were used as 1st
line treatment in 52/90 patients (57.7%), as 2nd
line treatment in 26 out of 47 patients (55.3%),

as 3rd line treatment in 12/22 patients and 6 out
of 10 patients were treated with Gazyva based
protocols in 4th line setting (Table 3).

The total number of deaths registered in this
study was 33/90 (36.6%), 75.7% of all deaths were
CLL related with infections as the most common
cause of deaths in 19 out of 25 patients (76%).
COVID was a cause of death in 6 out of 33 pa-
tients. CLL nonrelated deaths were noticed in 8
out of 33 patients (24.3%) (Table 4). Richter trans-
formation was confirmed in 3 out of 90 patients
(3.3%). In our group of patients, we had molecular
prognostic markers for only 34 patients and muta-
tions in TP53 were present in 7 out of 24 patients
(29%) (Table 4).

Table 1. Median follow up CLL patients, CBC results and response rate to Gazyva treatment

Total: 90 patients

Median follow up from diagnosis - months

61.8 months (Range: 3-288)

Median follow up after Gazyva based therapy - months

15.6 months (Range: 0-62)

TTFT (time to first treatment) - months

23.8 months (Range: 0-120)

TTFGT (time to first Gazyva treatment) - months

43.2 months (Range: 0-160)

Hgb 125 (53-170)

CBC at diagnosis WBC 97.4 (11.4-663)
Plt 182 (9-439)
Hgb 127 (80-178)

CBC at last control WBC 23.2 (0.1-300)
Plt 155 (12-398)

Remission/Response

41/90 (45.5%)

Table 2. Distribution by treatment type

Total: 90 patients

Median number of Gazyva doses

5.2 (Range:1-8)

per patients
I*' Line 52/90 (57.7%)
Distribution by treatment line é:j Eﬁ: %gg(()) ((122 g ::2) ;
4™ Line 6/90 (6.6%)
Multiple Lines ~ 6/90 (6.6%)
G-Chlorambucil 51/90 (56.6%)
Distribution by treatment type G(fgvp 21//2?) ((264?/(;/;)

G-Bendamustine
G-Venetoclax

10/90 (11.1%)
5/90 (5.5%)

Table 3. Distribution by treatment type

1% Line 2" Line 3 Line 4" Line
FCR 24 5 2 /
FC 3 3 2 /
Chlorambucil 3 6 2 2
R-Chlorambucil 3 3 1 /
G-Chlorambucil 33 8 7 3
G-FC 17 4 2 1
G-Venetoclax 1 4 0 1
G-Bendamustine 1 8 1 /
FIudarabine, G-CVP, Ibrutinib,
5 6 5 3
Others
Total 90 47 22 10
Gazyva based therapy 52/90 (57.7%) 26/47 (55.3%) 12/22 (54.5%) 6/10 (60%)
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Table 4. Death rate and causes of deaths.

Total: 90 patients

Total number of deaths

33/90 (36.6%)

CLL related deaths, due to the nature of the disease

Total 25/33 (75.7%)
Infections 19/25 (76%)
COVID 6/25 (24%)

CLL non related deaths (CVI, Diabetes complication, hip
fracture)

8/33 (24.3%)

Richter transformation

3/90 (3.3%)

DISCUSSION

This single-centre retrospective analysis
describes real-world use of obinutuzumab-based
combination regimens in a heterogeneous cohort
of patients with CLL treated in both first line and
relapsed/refractory settings. In our study, the
overall response rate of 45.5% reflects outcomes
across multiple treatment combinations, lines of
therapy, and patient characteristics, which com-
plicates the direct comparison with prospective
clinical trials.

In pivotal randomized trials such as CLL11
and CLL14, obinutuzumab-based combinations
demonstrated higher response rates and pro-
longed progression-free survival compared with
chemoimmunotherapy backbones; however,
these trials enrolled more homogeneous patient
populations and followed predefined treatment
protocols. In contrast, our cohort represents rou-
tine clinical practice, where treatment selection
was influenced by age, comorbidities, prior ther-
apies, and drug availability.

The median age at initiation of obinutu-
zumab-based therapy in our cohort is compara-
ble to that reported in other real-world studies,
including retrospective analyses from European
centres. The inclusion of patients treated in lat-
er lines likely contributed to the lower observed
response rate compared with frontline clinical
trial data.

Limitations of this study include its ret-
rospective design, limited molecular character-
ization, heterogeneous treatment regimens, and
relatively short follow-up. Additionally, the lack
of a comparator group precludes conclusions re-
garding the superiority or comparative efficacy
of the obinutuzumab-based therapy.

Despite these limitations, our data pro-
vide insight into the real-world use of obinu-
tuzumab-based combinations in a national re-

ferral centre and support their continued use as
part of the combination strategies in CLL. Larg-
er multicentre studies with longer follow-up are
needed to better define outcomes in specific
treatment subgroups.

CONCLUSION

Obinutuzumab-based combination regi-
mens demonstrated measurable clinical activity
in this heterogeneous real-world cohort of pa-
tients with CLL. Given the retrospective design,
heterogeneous treatment regimens, and absence
of a comparator group, no conclusions regard-
ing comparative efficacy can be drawn. Larger
prospective studies with longer follow-up are
required to better define the depth and durabili-
ty of responses.
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Pe3ume

CTAIIKA HA OJAI'OBOP OJ] TEPAIINJA
KAJ MAIIMEHTH CO XJIJI TPETUPAHU CO OBUHYTY3YMABD —
HCKYCTBO OJ1 YHUBEP3UTETCKATA KINHUKA 3A XEMATOJIOT'JA, CKOIIJE

Ounusepa I'eoprueBa Janes, Tapa MojcoBcka, MapTun CrojaHocku,
Mapuna I[laBkoBuk, Mapuja Ilonosa Jlabauescka, Jlazap Yaguesckn,
Aunexcanapa [InBkoBa Benjanoscka, 3nare Ctojanockn, Cowa I'enagnea CraBpuk

VYHUBep3uTeTCKa KIMHUKA 3a Xemaronoruja, Memunuacku dakynrer, YuuepsureT ,,CB. Kupun u
Metonuj“ Bo Cromje, PC Makenonuja

XyMaHH3UPaHOTO MOHOKIOHAIHO aHTH-CD20 antuteno tun II, o0mHNTY3yMa0, ce KOPUCTH BO
TpeTMaH Ha MaIueHTH co XpoHndHa muMdonuTHa geykemuja (XJIJT). XJIJI e HajaecTHOT THIT JIEyKeMHja
Bo 3amainaa EBpona u Bo CeBepHa AMepuKka u rpetrctaByBa okory 30 % of cute AMjarHOCTUITUPAHH Jie-
ykeMHuH Kaj Bo3pacHuTe. XJIJI e 6oecT Ha mocTapuTe JuIa, KOM 9€CTO UMaaT IMoBeke KOMOPOUTUTETH,
KOU BJIMjaaTr Ha TIOHATAMOIIHUTE OJUTYKH 33 TPETMaH.

IlenTa Ha oBaa cTynmja Oeme ma ce eBadynpaaT Pe3ylITaTuTe O TPETMAHOT CO OOMHYTy3yMal Ha
naruerTure co XJIJI Bo HalaTa MHCTUTYIIH]a.

Amnanusupasme BkynHo 90 nammentu co XJIJI, kou Ouie TpeTupaHu cO TPETMaHU Oa3upaHu Ha
00uHYTY3yMa0 Bo mepuo o 6 ronuuu, o 2019 no 2024 ronuHa.

[Ipoceunara Bo3pacT Ha MALIMEHTUTE BO BpeMe Ha NocTaByBame Ha aujarnosa XJ1JI 6eme 62,1 ro-
nuHa (omcer: 35—79 ronguHM), JOAEKa cpeiHaTa BO3pacT MpH MOYETOKOT Ha TPETMAHOT CO OOMHYTY3yMal
Oemre 66,9 ronunu (oncer: 35-86). Cenymaecer u egen manuent (79 %) 6ea maxu. [Ipocednoro cieneme
Ha nanueHTure 6pou 61,8 Meceny, 10AeKa CPeTHOTO CIEACHE 10 TPETMAaHOT co 00MHyTy3yMab (Gazyva)
e 15,6 mecenn. [Ipecmeranoro cpeaHo Bpeme 10 MPBHOT TpeTtMmaH Oeme 23,8 mecenu (omcer: 0—120
mecenn). [IpoceunoTo Bpeme 1o npBuot TpetMaH co Gazyva Oenre 43,2 meceru (omcer: 0—160 mecerm).

Pemucuja/oarosop Oeme 3a0enexan xaj 45,5 % ox nauueHTuTe Tpetupanu co Gazyva, IITO IpeT-
CTaByBa OJIITMYHA CTAITKa Ha OJIrOBOP BO CIIope/i0a co APYTrUTe MPETXOTHO KOPUCTEHH CTPATET U 32 TPETMaH
Ha OBaa cocrojoa.

Pesynrarute oj1 Hamara CTyJuja ce BO COMIACHOCT CO PE3YJTATUTE OJ] JAPYTUTE JTOCTAITHH CTY/HH.
Pesynrarute 3a epukacHOCTa Ha OOMHUTY3yMa0OT MOKaXKyBaaT 3roJIeMEeHa CTalKa Ha OJI'OBOP O] TPETMa-
HOT, HO TIOTPEOHO € JIOMOJIHUTEITHO CIE/ICHhe Ha IAJICHUTE MTAIMCHTH /WK [TOroJieMa IpyIia UCITHTAHHUIIN
3a J1a ce MPOIeHH Ta00YIHATA ¥ UCTPAJHOCTA HA OJTOBOPHUTE OJ] Teparmjara.

Kayunu 360poBu: xpoHn4YHa JIMMQOIUTHA JIEyKeMH]ja, OOMHUTY3yMa0, KOMOMHUpaHa Teparuja



