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Abstract

Objectives: SMZL is a rare disease that typically progresses slowly. However, some patients experience poorer out-
comes compared to others. Two important scoring systems have been developed to predict prognosis in SMZL. The
Italian Lymphoma Intergroup (lIL) scoring system was primarily created based on a cohort of patients treated before
the era of rituximab. On the other hand, the Splenic Marginal Zone Lymphoma Study Group (SMZLSG) scoring system
includes patients who were treated with rituximab. Our objective was to compare these two prognostic scoring sys-
tems in terms of predicting overall survival and time-to-next treatment in SMZL patients.

Methods: We classified thirty-two patients, who received various types of treatment, using both scoring systems. The
risk categories defined by each scoring system were compared. Cox regression analysis was performed to evaluate the
predictive value of each score on time-to-next treatment and treatment/follow-up modalities.

Results: We observed that the IIL system classified more patients into higher-risk groups compared to the SMZLSG
scoring system. In Cox regression analysis, the SMZLSG risk score was found to be an independent and strong predictor
of time-to-next treatment and treatment/follow-up modalities (OR: 3.72, 95% Cl: 1.82-7.62, p < 0.001).

Conclusions: Based on our findings, we conclude that while both prognostic systems perform well, the SMZLSG scor-
ing system provides better stratification of patients compared to the IIL system.
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plenic marginal zone lymphoma (SMZL) is a rare sub-

group of slowly progressing non-Hodgkin lymphoma
(NHL). It occurs in approximately 1% of all NHL cases and
about 20% of marginal zone lymphomas. The disease usu-
ally begins at ages 65-70 and is less common under age 50.
While SMZL can be observed worldwide, it is more com-
monly diagnosed in individuals of white race, occurring
twice as often compared to other racial groups. It is seen at
similar rates among men and women. Incidence of SMZL is
reported to be 1.3 cases per 1,000,000 individuals, and this
rate has been increasing over time.l"
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Two main scoring systems are used to predict prognosis
in SMZL patients. The first one is the IIL (Italian Lymphoma
Intergroup) prognostic index, which was developed us-
ing data from 309 patients diagnosed with SMZL between
1989 and 2004. Most of these patients were treated during
the pre-rituximab era.’ The second scoring system is the
SMZLSG (Splenic Marginal Zone Lymphoma Study Group)
prognostic index. It was developed using data from 366 pa-
tients diagnosed with SMZL. This index was also applied to
a group of 227 patients, including individuals who received
rituximab as part of their treatment.®
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Due to the rarity and indolent nature of SMZL, determin-
ing the optimal management and standard treatment for
the disease poses challenges. Many studies conducted on
SMZL consist of prospective studies that have either been
completed or are currently ongoing. Rituximab, a targeted
therapy, is considered an active treatment option for SMZL.
It has demonstrated high rates of complete response when
used as monotherapy, and it is associated with extended
periods of time-to-next treatment. Additionally, rituximab
has been associated with good long-term progression-free
survival in patients with SMZL."

In addition to active treatment options, a watch-and-wait
strategy is considered a valid approach for many SMZL pa-
tients. Due to the slow progression of the disease, patients
with a low risk of progression can be closely monitored
withoutimmediate treatment for extended periods of time.
While the choice of treatment is not solely determined by
the prognostic scoring systems, predicting survival and
time-to-next treatment is crucial for providing patients
with proper information and making informed decisions
about their care. The aim of our study was to compare scor-
ing systems used for prognosis in patients with SMZL. By
evaluating these scoring systems, we can gain insights into
their effectiveness in predicting outcomes and informing
clinical management decisions for SMZL patients.

Methods

Study Design

In this study, we evaluated patients who were diagnosed
with SMZL and received follow-up and treatment between
2005 and 2020. Various clinical and laboratory parameters
were recorded, including age, gender, presence of B symp-
toms, spleen size, positron emission tomography/comput-
ed tomography (PET/CT) involvement pattern, bone mar-
row involvement, peripheral blood involvement, complete
blood count parameters, albumin, lactate dehydrogenase
(LDH), beta-2 microglobulin, sedimentation rate, hepatitis
markers, and cytogenetic features. The patients were clas-
sified into prognostic risk categories according to both the
IIL and SMZLSG scoring systems.

Patients aged 18 and over were included in the study. They
also needed to have a pathology or flow cytometry report
confirming the diagnosis of SMZL. Furthermore, patients
were required to have information available regarding their
previous treatments and the details of those treatments.
Pediatric patients (those under 18 years of age) were ex-
cluded from the study. Patients whose medical files did not
contain the necessary data required for meaningful study
participation were also excluded.
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We initially screened the institutional hematology data-
base using the keyword "lymphoma" and obtained 1520
patient files. Out of these, 1178 patients with lymphoma
subtypes other than MZL were excluded. This left us with
342 patients diagnosed with MZL. Among these, 282 pa-
tients were further excluded as they had a non-SMZL di-
agnosis. Additionally, 26 records were duplicates, and two
patient files contained insufficient data. Ultimately, a total
of 32 patients were included in our study (Fig. 1). Our study
was conducted in accordance with the principles stated in
the Declaration of Helsinki.

Definitions and Endpoints

In our study, overall survival (OS) was defined as the time
from the diagnosis of SMZL to the date of death or the last
time the patient was seen. Time to next treatment (TTNT)
was defined as the time from the start of treatment to the
date of starting a new treatment, death, or the last time the
patient was seen. The primary and secondary endpoints of
the study were to evaluate the impact of the scoring sys-
tems on TTNT and OS, respectively.

Result of “’lymphoma” search in
hematology archive database
N=1520

1178 patients exclueded

+ 1178(77.5%) Patient
diagnosed with non-marginal
zone lvinphoma

Patients diagnosed with
marginal zone lymphoma
N=342

310 patients exclueded

* 282(77.5%) Patient diagnosed
with non-SMZL

* 26 (8.3%) Repetitive data

* 2 (0.6%) Missing data

Patients diagnosed with splenic
marginal zone lymphoma
N=32

Figure 1. Consort diagram.
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Statistical Analysis

P<0.05 was considered statistically significant. Survival
analyses were conducted using the Kaplan-Meier method.
The log-rank test was used for survival data, and Cox pro-
portional hazard regression analysis was used for multivar-
iate analysis. The magnitude of risk was expressed as the
hazard ratio (HR) along with the corresponding 95% con-
fidence interval (95% Cl). To assess the discriminatory abil-
ity of the stratification systems, the follow-up period was
restricted to 48 months.

Results

Patient Characteristics

Median age of our study population was 63 years, with half
of the patients being male. B symptoms were present in
43.8% of the cases. Physical examination revealed palpable
splenomegaly in 84.4% of the patients. The median spleen
length determined by imaging was 193 ¢cm in diameter.
Splenic 18fluorodeoxyglucose (FDG) uptake, assessed by
PET/CT, was available in 22 patients, with a median FDG
SUVmax of 4.4. Bone marrow involvement was observed in
96.9% of the patients, while peripheral blood involvement
was seen in 81.2% of them (Table 1).

The median values of white blood cells, hemoglobin, and
platelets in the cases were 5,700/puL, 12.1 mg/dL, and
124,000/uL, respectively. Half of the patients had LDH val-
ues above the upper limit of normal. Among the 29 pa-
tients who underwent viral hepatitis serology at the time of
diagnosis, four (12.5%) tested positive for HbsAg, and one
patient (3.1%) tested positive for anti-HCV. Deletion 7q was
detected in only one (3.1%) out of the 20 patients (Table 2).

Treatment

Out of the total number of patients, 13 (40.6%) were man-
aged with a watch and wait strategy. Five patients (15.6%)
received rituximab monotherapy, while nine patients
(15.6%) were treated with R-CHOP (rituximab-cyclophos-
phamide, doxorubicin, vincristine, prednisolone). Addition-
ally, five patients (15.6%) underwent splenectomy. Only
two patients (6.2%) received rituximab maintenance after
first-line therapy. For second-line therapy, single-agent
rituximab, R-CHOP, and splenectomy were used (Table 3).

Prognostic Stratification

According to SMZLSG, 15.6% of patients were at high risk.
In contrast, 37.5% of patients were at high risk according
to lIL. Among the patients classified as high-risk by the IIL
classification, seven patients (21.9%) were reclassified as
intermediate risk according to the SMZLSG system. Con-
versely, four patients (12.5%) who were initially classified as
intermediate risk according to the IIL scoring system were
categorized as low risk according to the SMZLSG system. It
was observed that the IIL scoring system tended to place
patients in higher-risk groups compared to the SMZLSG
system (p<0.001, Table 4).

Impact of Prognostic Scoring Systems on Survival

Median follow-up was 57 months (range: 5 to 200 months).
Median overall survival has not been reached. Overall
survival probability at 5 years was 64.1% (95% Cl: 41.5%
to 79.5%) (Fig. 2). Median TTNT was 48.0 months (95% Cl:
29.5 to 64.1 months). The probability of TTNT at 5 years was
30.8% (95% Cl: 15.5% to 47.5%) (Fig. 3).

According to SMZLSG, 4-year overall survival was 60.0% in

Table 1. Demographic and the clinical characteristics of the patients

Variable N Value
Age, median (range) 32 63 (32-83)
Male, n (%) 32 16 (50)

B symptoms, n (%) 32 14 (43.8)
Splenomegaly, n (%) 32 27 (84.4)
Spleen long axis size cm, median (range) 32 193 (100-340)
Spleen index cm?, median (range) 32 1.124 (400-7,040)
PET-CT spleen FDG uptake SUVmax, median (range) 22 44(23-7.7)
PET-CT Deauville value of spleen involvement, median (range) 22 4(1-4)
Extrahilar lymph node involvement, n (%) 32 17 (53.1)
Bone marrow involvement, n (%) 32 31(96.9)
Intrasinusoidal involvement in bone marrow, n (%) 32 5(15.6)
Peripheral blood involvement, n (%) 32 26 (81.2)

PET/CT: positron emission tomography / computer tomography; cm: centimeter; FDG: fluorodeoxyglucose;

SUVmax: maximum standardized uptake value.



Table 2. Laboratory data
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Variable N Value
WBC, median (range) x10%/pL 32 5.7 (1.5-95.0)
Neutrophil median (range) x10%/uL 32 2.5(0.3-6)
Lymphocyte, median (range) x10%/uL 32 2.1 (0.4-88)
Hemoglobin, median (range) /g/dL 32 12.1 (6.7-15.2)
Thrombocyte, median (range) x10%/uL 32 124 (39-341)
Alblimin, median (range) mg/dL 32 3.9(3-5)
LDH, median (range) U/L 32 249 (97-1200)
Beta-2 microglobulin, median (range) 15 2,458 (1,567-26,143)
Erythrocyte sedimentation rate, median (range) 30 22 (1-120)
HbsAg positive, n (%) 29 4(12.5)
Anti-HCV positive, n (%) 29 1(3.1)
Anti-HIV positive, n (%) 29 0(0)
Cytogenetic, n (%) 32

7q deletion, n (%) 1(3.1)

Normal karyotype, n (%) 19 (59.3)

Unknown, n (%) 12(37.5)

WBC: White Blood Cell; LDH: Lactate Dehydrogenase; HbsAg: Hepatitis B surface antigen; Anti-HCV: anti
hepatitis-C virus; Anti-HIV: anti-human immunodeficiency virus.

Table 3. Treatments

Treatment N (%)
First Line
Watch and wait 13 (40.6)
Rituximab 5(15.6)
R-CHOP 9(28.1)
Splenectomy 5(15.6)
Rituximab maintenance after first line treatment 2(6.2)
Second Line
Watch and wait 25(78.1)
Rituximab 3(9.4)
R-CHOP 1(3.1)
Splenectomy 3(9.4)
Third Line
Watch and wait 31(96.9)

Rituximab-lenalidomide 1(3.1)

R-CHOP: rituximab, cyclophosphamide, Adriamycin, vincristine, prednisolone.

the high-risk group, 76.0% in the intermediate-risk group,
and 100% in the low-risk group (p=0.06, Fig. 4). Converse-
ly, the four-year OS rates were 74.1%, 77.1%, and 100%
for high, intermediate, and low-risk patients, respectively,
based on the IIL prognostic stratification (p=0.26, Fig. 5).
According to IIL, TTNT was not reached in the low-risk
group, 47 months (95% Cl: 28.8-64.2) in the intermediate
risk group and 30 months (95% Cl: 1.1-58.9) in the high-risk
group (p=0.08, Fig. 6). According to SMZLSG, median TTNT

Table 4. Stratification of patients with different prognostic scoring
systems

SMZLSG
Risk category, n (%) Low Medium High Total
I
Low 9(28.1) 0 0 9(28.1)
Medium 4(12.5) 7(21.9) 0 11 (34.4)
High 0 7(21.9) 5(15.6) 12(37.5)
Total 13(40.6) 14(43.8) 5(15.6) 32

SMZLSG: denotes splenic marginal zone lymphoma study group.

Overall survival probability
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Figure 2. Overall survival in all cohorts.
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Figure 3. TTNT in all cohort.

Figure 5. OS according to IIL.
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Figure 4. OS according to SMZLSG.

was not reached in the risk groups. 59 months, 36 months
(95% Cl: 14-58) and 30 months (95% Cl: 1.1-62.2), respec-
tively (p=0.001, Fig. 7).

According to Cox regression analysis, SMZLSG was found
to be a strong and independent predictor of TTNT (HR for
SMZLSG: 3.72, 95% Cl: 1.82-7.62, p<0.001; HR for treat-
ments: 0.81,95% Cl: 0.57-1.17, p=0.27).

Discussion

In this study, our objective was to examine the influence
of prognostic scoring systems on OS and TTNT in a cohort
of 32 patients diagnosed with SMZL. Our findings revealed
that risk stratification using the SMZLSG scoring system
resulted in improved differentiation of patients across dif-
ferent risk groups. Notably, the prognostic significance of

Figure 6. TTNT according to lIL.

1.00+
0.90
0.80
0.704
0.60+
0.504
0.40
0.30
0.204
0.104
0.001

T L

Overall survival probability

p=0.001

0 12 24 36 48
Time (months)

Number at risk
Low-risk 13 12 12 1
M Intermediate-risk 14 11 9
| | High-risk 5 4 3 1

oo, o

Figure 7. TTNT according to SMZLSG.



the SMZLSG scoring system remained independent of the
effects of any treatment modalities.

Systemic treatment options for SMZL include rituximab
monotherapy, chemoimmunotherapy (such as R-CHOP),
and splenectomy, all of which have demonstrated effec-
tiveness in managing the disease. Due to the rarity of SMZL,
there is a lack of prospective randomized studies conduct-
ed on large cohorts of SMZL patients. So, treatment deci-
sions primarily rely on findings from retrospective studies
and experience gained from managing other low-grade
B-cell lymphomas. Presently, the most effective treatment
options for SMZL are splenectomy and rituximab mono-
therapy. Both approaches have shown high response rates
and prolonged response durations.>” In our study, nearly
half of the patients were managed with a watch-and-wait
approach. The remaining half of the patients received ei-
ther rituximab monotherapy or chemoimmunotherapy. In-
terestingly, we did not observe any significant survival ad-
vantage among these different treatment modalities when
comparing them to each other.

In studies conducted in Western countries, an association
between SMZL and anti-HCV (hepatitis C virus) positivity
has been traditionally reported. However, a recent study
conducted in Turkey revealed a relationship between Hb-
sAg (hepatitis B surface antigen) positivity and SMZL. This
suggests that the association between viral infections
and SMZL may vary across different geographic regions.®
1 Our study further supports the observation that HBsAg
(hepatitis B surface antigen) positivity is more prevalent
compared to anti-HCV (hepatitis C virus) positivity in pa-
tients with SMZL. This finding suggests that hepatitis B in-
fection may have a stronger association with SMZL in our
study population.

The course of SMZL is typically indolent, with a median
OS exceeding 10 years, indicating a favorable prognosis.
19 However, it is evident that some patients exhibit a more
aggressive disease course with a median survival of only
18 months.'" In a shorter follow-up, we observed a 5-year
OS rate of approximately 64.1%. Although the proportion
of patients with a high-risk score was lower, the findings
suggest that the median OS in our cohort might be less
than 10 years, supports the previous observations. There-
fore, it is crucial to identify patients with a poor prognosis,
as they may benefit from investigational therapies. Distin-
guishing these individuals enables the implementation of
targeted interventions and management strategies aimed
at improving their outcomes. By identifying high-risk pa-
tients early on, healthcare providers can offer personalized
treatment approaches and closely monitor their progress,
potentially leading to better therapeutic responses and
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extended survival. This underscores the importance of ac-
curate prognostic scoring systems in guiding clinical deci-
sion-making and optimizing patient care in the context of
SMZL.

In a cohort study involving 593 patients with SMZL, the
SMZLSG prognostic index was compared to the IIL prog-
nostic index. Both scoring systems were found to be ef-
fective in stratifying patients based on their prognosis.
However, the SMZLSG scoring system exhibited better per-
formance in terms of lymphoma-specific survival. This sug-
gests that the SMZLSG prognostic index may provide more
accurate risk stratification and prognostic information for
SMZL patients, specifically in relation to their lymphoma-
related survival."? In our analysis, both the SMZLSG and
IIL risk scoring systems effectively classified patients with
SMZL in terms of OS and TTNT. However, the SMZLSG scor-
ing system demonstrated superior performance compared
to the IIL scoring system in terms of both OS and TTNT. No-
tably, the IIL scoring system classified a greater number of
patients into the high-risk group compared to the SMZLSG
scoring system.

The retrospective nature of the study and the small num-
ber of patients may limit the predictability of the findings.
Further validation and larger-scale studies are necessary to
develop better scoring systems which may also incorpo-
rate molecular and cytogenetic data in predicting progno-
sis in SMZL.

In conclusion, this study provides into the prognostic per-
formance of two scoring systems in SMZL patients. Both
the SMZLSG and IIL prognostic scoring systems have
shown their utility in effectively stratifying patients with
SMZL. However, the SMZLSG risk score appears to provide
more informative results for identifying patients who are at
a higher risk of requiring treatment and facing mortality.
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