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Retrospective Study
Clinical features and prognostic factors in 49 patients with follicular lymphoma at a

single center: A retrospective analysis

INTRODUCTION

Follicular lymphoma (FL) is a B-cell lymphoma derived from the germinal center of
follicles with the genetic hallmark t (14; 18) (q32 q21). Characterized by a low
malignancy rate, FL. has become the most common inert lymphoma in Europe and
America, accounting for approximately 22% of non-Hodgkin lymphomas (NHL)(). In
contrast, the incidence of FL in Asia is relatively low(?l. For example, patients with FL in
China accounted for approximately 6%-10% of all NHL patients in 2008-2010 periodI?l.
To provide deep insights into the clinical features, curative effects, and prognostic
factors of FL in China and to provide guidance for clinical diagnosis and treatment, this
retrospective analysis aimed to examine the clinical data, such as clinical features,
curative effects, and prognostic survival factors, of patients with FL who were
diagnosed and treated at our hospital in recent years. Through this study, we aim to
improve the understanding of this disease among clinicians and assist with diagnosis

and treatment in clinical practice.

MATERIALS AND METHODS
Clinical data

Completed medical records of 49 patients with FL who were admitted to the Ningbo
First Hospital from June 2010 to June 2021 were collected. These patients were

definitively diagnosed by pathological biopsy or immunohistochemical staining. The
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diagnostic criteria were based on the 2008 World Health Organization (WHO)
classification of lymphomasl¥l. Ann Arbor staging was performed according to the
imaging and bone marrow examination results. Risk stratification was performed for all
patients based on the International Prognostic Index (IPI), age-adjusted IPI, Follicular
Lymphoma International Prognosis Index (FLIPI), and Follicular Lymphoma
International Prognosis Index 2 (FLIP12)B4l. Medical follow-up was conducted through
hospitalization, outpatient services, or telephone calls from the date of diagnosis to June
2021. After completing all treatments, patients in the remission stage [Complete
remission (CR) + Partial remission (PR)] were followed up once every 2-3 mo in the
first 2 years and once every 6 mo thereafter. The extent of follow-up was mainly
determined according to the treatment of the patient at the onset of FL and related

abnormal laboratory examination findings.

Observation indicators

General indicators: The clinical data of 49 patients with FL were retrospectively
analyzed. These included age, sex, initial site of FL, the presence or absence of B
symptoms, number of extralymphatic involvement sites, hepatomegaly, and

splenomegaly.

Laboratory indicators: These indicators included hemoglobin (Hb) level, platelet count
(PLT), white blood cell (WBC) count, absolute lymphocyte (LYM) count, albumin (ALB)
level, globulin (GLB) level, lactate dehydrogenase (LDH) level, hydroxybutyrate
dehydrogenase (HBDH) level, p2-microglobulin (p2-MG) level, immune phenotype,
pathological grade, and Ki-67 value.

Clinical stage: All patients underwent computed tomography (CT) and bone marrow

biopsy, and clinical staging was performed based on the Ann Arbor standards.
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Survival and prognostic indicators: Survival time, overall survival (OS), progression-
free survival (PFS), and related prognostic factors (such as age, pathological grade,
clinical stage, LDH level, Hb level, and Ki-67 value) were analyzed.

Therapeutic scheme

The initial therapeutic schemes were classified as follows: Scheme 1 involved
specifically targeted therapy without combined chemotherapy, including rituximab
combined with lenalidomide in 10 patients and single-agent lenalidomide or rituximab
in 4 patients (total: 14 patients); Scheme II involved rituximab combined with
chemotherapy regimen, including rituximab or lenalidomide. Combined
cyclophosphamide + doxorubicin + vincristine + prednisone (CHOP) regimen was
administered to 30 patients, and rituximab-combined cyclophosphamide + vincristine +
prednisone (COP) regimen was administered to 2 patients (total: 32 patients); Scheme
Il involved other regimens, including rituximab plus bortezomib combined with
CHOP regimen in 2 patients and an FC (fluorouracil + cyclophosphamide) regimen in 1
patient, and was not included in the comparison of curative effects. The drug doses in

all schemes were calculated based on the standard dose and body surface area.

Curative effect evaluation

The short-term curative effect was evaluated according to the evaluation criteria for
malignant lymphomas, including CR, PR, stable disease (SD), and progressive disease
(PD), while CR + PR constituted the objective remission rate.

The patients were evaluated once every two regular chemotherapy sessions with
respect to curative effects and then re-evaluated after every two courses of treatment.
Patients were classified based on CR, unconfirmed complete remission (CRu), PR, SD,
PD, and relapse (those who reached CR/CRu in the early stages). Patients who met the
first three criteria were regarded to have effective samples, whereas those meeting the

remaining criteria were regarded to have ineffective samples.
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Statistical analysis

Statistical analyses were performed using SPSS version 25.0. Data with normal
distribution are presented as mean + SD, and data with non-normal distribution are
presented as median. Fisher’s exact probability method was used to compare the
curative effects of the different schemes. Survival data and prognosis were analyzed
using the Kaplan-Meier method, and survival rates were compared using the log-rank
test. Survival time, OS, PFS, and related prognostic factors (such as age, pathological
grade, clinical stage, regular indicators, and Ki-67 value) were analyzed. P < 0.05

indicated statistically significant difference for all tests.

RESULTS
Basic data
The clinical data of 49 patients with FL were retrospectively analyzed, and the clinical
characteristics, efficacy, prognosis, and survival factors were analyzed to improve the
clinicians” understanding of this disease and provide guidance for clinical diagnosis and

treatment.

Follow up results: Loss to follow-up (LTFU) was noted in three patients (LTFU rate:
6.1%), with a median follow-up time of 52 (2-85) mo.

Sex and age: Among the 49 patients, 30 (61.2% ) were male and 19é38.8%) were female
patients, with male:female ratio of 1.6:1. The age at disease onset ranged from 24 to 76
years, with a median age of 51 years [17 (34.7%) patients aged > 60 years and 32 (65.3%)
patients aged < 60 years]. Overall, approximately 51% (n = 25) developed the disease

between 40 and 59 years of age.

Pathological grade and clinical stage: The pathological grade and clinical stage of the
49 patients were determined according to the 2008 WHO classification of lymphomas
and the Ann Arbor staging standard. Eventually, 3 (6.1%) patients had Grade I FL, 16
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(32.7%) had Grade 1I FL, and 30 (61.2%) had Grade III FL. In addition, 17 (34.7%)
patients had Stage I FL, 32 (65.3%) had Stage II-11I1 FL, and 31 (63.3%) had B symptoms.
Among patients with Stage III-IV FL, 19 (59.4%) had B symptoms, 20 (40.9%) had
anemia (Hb level <120 g/L), 6 (18.8%) had PLT count <80 x10°/L, 24 (75.0%) had LYM
count >71 x 10%/L, and 29 (90.6%) had increased LDH level.

Clinical features

Initial site and extra-lymphatic involvement: Overall, 35 patients (71.4%) initially
presented with enlarged lymph nodes and 14 (28.6%) initially presented with
extralymphatic involvement. Among those initially presenting with extralymphatic
involvement, the symptoms included an enlarged abdominal mass, splenomegaly,
enlarged leg mass, enlarged tonsils, gastrointestinal tract involvement, and bone
marrow involvement. Overall, 19 patients (38.8%) had extralymphatic node tissue or
organ involvement, including 10 (20.4%) patients with bone marrow involvement,
which was confirmed by clinical imaging such as endoscopy and CT and pathological

biopsy results.

Hepatosplenomegaly: Based on physical examination and imaging data of the whole
cohort, 2 (4.1%) patients had hepatomegaly and 10 (31.3%) had splenomegaly, including

3 patients with megalosplenia.

Laboratory examination results

Blood routine examination: Overall, 20 (40.6%) patients had anemia (Hb level =93 + 4
g/L), 6 (188%) had PLT count < 80 x 10°/L (median, 65 % 10°/L), 11 (224%) had
leukopenija (median WBC count, 4.0 x 10°/L), 7 (14.3%) had leukocytosis (median WBC
count, 10.0 x 10%/L), and 24 (75.0%) had LYM count > 1 x 10°/L (median, 1.97 £ 0.67 X
10°/L).
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Biochemical indicators: There were 6 (12.4%) patients with decreased ALB level, 5
(10.2%) had increased GLB level, and 35 (71.4%) had increased LDH level (median, 317
1IU/L).

Immune phenotypes: Among the 49 patients, B-cell-related common antigen CD20+
was expressed in 44 patients (89.8%), Bcl-2+ in 25 (51.0%) patients, Bcl-6+ in 32 (65.3%)
patients, and CD10+ in 35 (714%) patients. The Ki-67 value was measured in the
pathological specimens of 39 patients, with the results ranging from 5% to 90% (median,
30%). The Ki-67 value was < 50% in 27 (55.1%) patients and > 50% in 22 (44.9%) patients.

Other indicators: Among the 49 patients, p2-MG was detected in 47 patients, including
22 patients (46.8%) with increased p2-MG level (median, 3.33 mg/L).

Curative effects and influencing factors

Curative effects: Among the 49 patients, the effective rate was 50.0% for patients with
Scheme 1 (7/14), 75.0% for patients with Scheme 1I (24/32), and 100% for patients
undergoing Scheme 111 (3/3). The results of the Fisher's exact test showed no significant

differences in curative effects between the three schemes (P > 0.05) (Table 1).

The influence of different factors on the curative effect: The analysis results of the
influence of various factors on the curative effect showed that anemia could affect the
curative effect; hence, it was identified as an independent influencing factor. Among the
13 patients with anemia, 6 (46.2%) patients had CR+PR, while among 36 patients
without anemia, 26 (72.2%) had CR + PR. Fisher's exact test results showed that the
effective treatment rate was higher in patients without anemia than in patients with
anemia (P < 0.05). Sex, age, B symptoms, involvement of more than four lymph nodes,
pathological grade, clinical stage, bone marrow involvement, hepatomegaly,

splenomegaly, increased LYM count, thrombocytopenia, leukopenia, increased LDH
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level, increased (2-MG level, and other indicators had no significant influence on the

curative effect (P > 0.05).

Survival and prognosis analysis

Survival analysis: All patients were followed up viz telephone (follow-up time was
calculated from the end of the last hospitalization to October 2020), with a median
follow-up period of 52 (2-85) mo. The overall median survival was 41 mo in the 49
patients, while the 3-year and 5-year OS was 81.6% and 62.3%, respectively. The 3-year
and 5-year PFS was 71.4% and 40.8%, respectively. According to the risk stratification
(low-, moderate-, and high-risk groups) and analysis results of the five FLIPI-based
adverse prognostic factors (age > 60 years, stages 1II-1V, involvement of more than four
lymph nodes, Hb level <120 g/L, and increased LDH level) affecting the survival rate,
the survival rate was significantly lower (P < 0.05) in the high-risk group than in the
other two groups. However, no significant difference was noted in the survival rate
between the low- and moderate-risk groups (P > 0.05) (Table 2). The survival and total

survival curves for the three risk groups are shown in Figure 1.

Prognostic analysis: Univariate analysis showed that anemia, a Ki-67 value > 50%, bone
marrow involvement, and clinical stages III-IV were the factors inducing a poor
prognosis (P < 0.05). No significant difference was noted in the prognosis between sex,
age, B symptoms, pathological grade, number of involved lymph nodes,
hepatosplenomegaly, decreased ALB level, leukopenia, increased GLB level, increased
LDH level, leukocytosis, increased LYM count, increased p2-MG level, immune
phenotype expression (CD10+, Bcl-2+, and Bcl-6+), and other factors (P > 0.05) (Table 3).
The survival curves of the four adverse factors affecting prognosis are shown in Figure

2.

DISCUSSION

7718




FL is an inert NHL originating from the germinal center of follicles in the lymph nodes.
Although individuals of any age can develop this disease, iﬁ's more common in adults,
particularly menlll. In this study, the peak age at FL onset ranged from 40 to 59 years,
with a median age of 51 years, and the male:female ratio was 1.6:1. Initial lymph node
enlargement was the most common clinical feature. However, nearly half of the patients
with FL had extralymphatic and organ involvement. The most commonly affected sites
include the liver, spleen, bone marrow, and gastrointestinal tractl>4l. In this study,
31.3% of the patients had splenomegaly, 20.4% had bone marrow involvement, 4.1%
had hepatomegaly, and 4.1% had gastrointestinal tract involvement, similar to findings
of other reports China and abroad, with the exception of low hepatomegaly incidencel>!.

The immune phenotype of FL is vital for its diagnosis and treatment. Bcl-2, Bcl-6, and
CD10 expression has been detected in most patientsl®7l. In terms of the immune
phenotype detection results of 40 patients, 51.0% of patients expressed Bcl-2+, 65.3%
expressed Bcl-6+, and 71.4% expressed CD10+, which is lower than the data reported
abroadl89], which may be related to the small size of this sample.

The FLIPI is an important prognostic tool for patients with FL before treatment. As
revealed in an international multicenter study involving 4,167 FL patients, age (< 60
years or > 60 years), Ann Arbor stage (Stage I-1I or Stage III-IV), Hb level (< 120 g/L or
> 120 g/L), LDH level (normal or increased), and number of lymph node area involved
(£ 4 or > 4) could affect the prognosis of patientsl4. According to the findings of the
present study, clinical stage, bone marrow involvement, Ki67 value, and decreased Hb
level can affect the prognosis of patients; however, age, LDH level, and number of
involved lymph node areas were not associated with the prognosis of patients, which
may be associated with the small sample size of the study. Analysis of the three
different risk groups based on the FLIPI score demonstrated that the 5-year OS and PFS
of patients were significantly lower in the high-risk group than in the low-risk and
moderate-risk groups, which is consistent with the results reported abroad[10111.

As reported in some articles abroad, the positive expression of molecular biological

markers such as Bcl-2 and Bcl-6 could affect the curative effect and prognosis of patients

8/18




with FLIZ22l. However, the positive expression of Bcl-2 and Bel-6 was not significantly
correlated with the prognosis of patients in this study(®}l. The Southwest Oncology
Group has selected Ki-67 value as an early indicator to predict the clinical progression
of tumors and an important parameter for identifying NHL prognosis(4l. In this study,
a Ki-67 value of 50% was selected as the cutoff point, and the analysis showed that the
5-year OS of patients > 50% was significantly lower than OS of patients < 50%, which is
in line with the results of a previous study(®). Therefore, Ki-67 Levels must be measured
during pathological examinations.

Cuwrrently, there is no consensus on the therapeutic schemes for FL. With continuous
exploration of the pathogenesis, clinical features, and prognosis of FL, rituximab has
been confirmed as an important drug for treating FL, as it can improve the total
remission rate and prolong the remission duration in patients(1627]. In this study, 32
newly treated patients with FL received rituximab therapy in conjunction with
chemotherapy, and the overall response rate was 75%, which was slightly higher than
that (67%) reported elsewherel18].

Because of the long course of the disease, high relapse rate after remission, and strong
tendency to transform into diffuse large B-cell lymphoma, it is difficult to employ
conventional therapies to improve the quality of life and disease-free survival rate of
patients with FL. The key molecules, proteins, and pathways expressed in the
development of FL are expected to become new treatment targets, including CD20
antibody, PI3K inhibitor, BTK pathway inhibitor, immunomodulator, and anti-PD1.
Among these, obinutuzumab has received much attention, with many studies
demonstrating that obinutuzumab can significantly prolong PFS and OS in patients
with FL and can even become a candidate to replace rituximab because it has been
launched in the market and is widely used. These drugs provide additional therapeutic
options for patients with FL, further improving the remission rate and prolonging the
survival time of patients, all of which can be attributed to the progress of individualized

treatment based on further risk stratification of FL.
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CONCLUSION

FL mainly occurs in men aged 50-69 years who specifically present with lymph node
involvement. Cuwrently, most FL patients are treated with chemotherapy, and there is a
lack of a standard therapeutic scheme. Rituximab combined with chemotherapy can
improve the remission rate and prolong the survival time of patients with FL, and
therapy integrating fludarabine is expected to become the first-line therapeutic scheme.
Advanced clinical stage, high Ki-67 value, anemia, and bone marrow involvement affect

the prognosis of patients with FL.
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Figure Legends

Figure 1 Survival curve and total survival curve of different risk groups.

Figure 2 Survival curve of poor prognostic factors. A: Anemia; B: Bone marrow

infiltration; C: Clinical stages; D: ki67.
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Table 1 Comparison of curative effects among different schemes, n (%)

Scheme Number of cases CR PR SD PD ORR (%)
1 14 3(214)  4(286)  5(35.7) 2(143) 500

11 32 11 (34.4) 13(406) 3(94) 5156 750

111 3 1(33.3) 2067) 0 0 100.00

CR: Complete remission; PR: Partial remission; SD: Stable disease; PD: Progressive

disease; ORR;: Objedive remission rate.

Table 2 Correlation survival analysis of different risk groups, 1 (%)

Group Risk Cases, n 3-year 3-year 5-year 5-year PFS, %
factors (%) OS, % PFS, % OS, % (SE) (SE)

(SE)  (SE)

Low risk 0-1 12 (24.5) 100 75.0(0.18) 83.3(012) 75.0(0.18)

Mediumrisk 2 20 (40.8) 90.0 75.0 (0.08)  85.0(0.11) 70.0 (0.16)
(0.08)

High risk 23 17 (347) 765 471(0.13) 47.1(0.13) 23.6 (0.20)
(0.10)

P <0.05 compared with the other two groups. SE: Standard error.
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Table 3 Clinical features and univariate prognosis of 49 patients with follicular

lymphoma
Factors 3-year OS, % S5-year OS, % Log-rank (P
(SE) (SE) value)
Sex
M (30) 86.7 (0.05) 63.3 (0.09) 0.185
F (19) 78.9 (0.09) 63.1 (0.13)
Age (yr)
< 60 (32) 84.3 (0.05) 71.9 (0.08) 0.584
> 60 (17) 82.4 (0.08) 70.6 (0.13)
The presence or absence of B symptoms
Y (31) 77.4 (0.08) 58.1 (0.13) 0.237
N (18) 88.9 (0.06) 72.2 (0.09)
Stage
I-11 (17) 94.1 (0.05) 94.1 (0.05) 0.043
HI-1V (32) 78.1 (0.06) 65.6 (0.10)
Pathological grading
1(3) 100.0 100.0 0.321
11 (16) 87.5 (0.07) 68.7 (0.12)
111 (30) 80.0 (0.05) 73.3 (0.11)
BM infiltration
Y (10) 70.0 (0.13) 30.0 (0.15) 0.007
N (39) 89.7 (0.04) 79.5 (0.08)
Involved lymph node area
<4 (36) 86.1 (0.05) 72.2 (0.08) 0.054
> 4 (13) 76.9 (0.12) 53.8 (0.19)
Hepatomegaly
Y (2) 100.0 100.0 0.835
N (47) 85.1 (0.05) 744 (0.08)
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Splenomegaly

LDH

WBC

WBC

LYM

PLT

ALB

GLB

Ki-67

Y (10)
N (39)

Normal (14)
High (35)

<120 g/L (20)
120 g/L (29)

<4 x 10/ (11)
>4 x10°/L (38)

<10 x 10°/L (42)
> 10 x 109/ L (7)

<1 x 10/L (25)
>1x109/L (24)

<80 x 109/L (9)
> 80 x 10°/L (40)

<35g/L (6)
> 35 g/L (43)

<34 g/L (44)
>34g/L (5)

80.0 (0.10)
84.6 (0.05)

85.7 (0.10)
82.9 (0.05)

75.0 (0.09)
89.7 (0.04)

100
84.2 (0.05)

88.1 (0.05)
71.4 (0.21)

80.0 (0.09)
87.5 (0.05)

100
82.5 (0.06)

83.3 (0.15)
87.4 (0.05)

87.9 (0.05)
80.0 (0.18)

60.0 (0.14)
76.9 (0.09)

714 (0.10)
68.6 (0.09)

45.0 (0.12)
75.9 (0.09)

72.7 (0.18)
658 (0.08)

66.7 (0.08)
57.1(0.21)

68.0 (0.15)
66.7 (0.09)

66.7 (0.19)
70.0 (0.08)

66.7 (0.19)
67.2 (0.08)

66.5 (0.08)
80.0 (0.18)

0.169

0.312

0.011

0.481

0.813

0.494

0.998

0.941

0.758
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< 50% (27)
> 50% (22)

Bel-6+ 32

Bel-6- 17

CD10+ 35

CD10- 14

Bel-2+ 25

Bel-2- 24

96.2 (0.04)
83.3 (0.15)
83.9 (0.07)
100

85.7 (0.07)
90.9 (0.09)
91.4 (0.06)
80 (0.10)

91.3 (0.06)
312 (0.25)
74.6 (0.09)
68.6 (0.19)
64.6 (0.11)
90.9 (0.09)
76.4 (0.09)

66.7 (0.15)

0.004

0.926

0.293

0.493

Statistical significance was set at P < 0.05. OS: Overall survival; Hb: Hemoglobin; PLT:
Platelet; WBC: White blood cell; LYM: Lymphocyte; ALB: Albumin; GLB: Globulin;

LDH: Lactate dehydrogenase; SE: Standard error.
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