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Introduction
Diffuse large B-cell lymphoma (DLBCL) is the most common 
invasive lymphoma. Different subtypes of lymphoma have 
obvious heterogeneity in clinical manifestations and prognosis, 
and its main pathological features are the diffuse growth of 
abnormal lymphoid cells, destruction of normal structures, and 
invasive course of the disease.1,2 With the continuous updating 
of treatment options, the prognosis of DLBCL population is 
also improving, but about 40% of patients still indicate resist-
ance to existing clinical treatment options, and show a poor 
prognosis.3 Therefore, finding new drug targets and improving 
patient prognosis are urgent problems for clinical treatment. 
Current studies have shown that diabetes is an important risk 
factor for DLBCL, significantly shortening survival time and 
increasing the risk of death.4-6 Insulin-like growth factor 
2mRNA–binding protein 2 (IGF2BP2), which is located on 

chromosome 3 (3q27.2), is also associated with a higher risk of 
death. In combination with insulin-like growth factor 2mRNA, 
it can affect cell differentiation, proliferation, and epigenetic 
inheritance in various ways, playing a significant role in the 
development and occurrence of cancer.7 As one of the diabetes 
susceptibility genes, IGF2BP2 is related to insulin resistance, 
lipid metabolism, and tumor development.8 Numerous studies 
have found that polymorphisms in the IGF2BP2 gene are 
related to a higher risk of developing breast, colorectal, liver, 
non-small cell lung, oral, and pancreatic tumors.9-14 However, 
associations between IGF2BP2 gene polymorphisms and 
DLBCL have not yet been reported. Further elucidating the 
pathogenesis of DLBCL is helpful to improve prognosis. 
Therefore, we aimed to investigate 4 nucleotide polymorphisms 
in IGF2BP2—rs4402960, rs1470579, rs9826022, and 
rs11705701—as well as their association with DLBCL risk.
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Background: Numerous studies have shown that polymorphisms in the diabetes susceptibility gene, insulin-like growth factor 2mRNA–
binding protein 2 (IGF2BP2), are associated with the occurrence and development of various malignant tumors; however, their correlation 
with the onset of diffuse large B-cell lymphoma (DLBCL) is still unknown. Therefore, this study aimed to explore whether IGF2BP2 polymor-
phisms increase the risk of developing DLBCL.

Methods: This study included 295 DLBCL patients and 331 healthy individuals. Peripheral blood was collected, and polymerase chain 
reaction-ligase detection reaction (PCR-LDR) was used to detect IGF2BP2 gene polymorphisms. Logistic regression was used to assess the 
association between IGF2BP2 polymorphism and the risk of DLBCL, adjusted for age, sex, and body mass index (BMI). P < .05 indicated 
statistical significance.

Results: The rs4402960 polymorphism in the IGF2BP2 gene was associated with the occurrence and development of DLBCL. After 
adjusting for age, sex, and BMI, GT (odd ratio [OR] = 1.54; 95% confidence interval [CI] = 1.08-2.19; P = .016), TT (OR = 2.00; 95% CI = 1.09-
3.68; P = .026), and T genotype carrying (GT + TT) (OR = 1.62; 95% CI = 1.17-2.25; P = .004) significantly increased the risk of DLBCL. This 
study also found that the polymorphism rs1470579 was related to the development of DLBCL. After adjusting for age, sex, and BMI, AC 
(OR = 1.55; 95% CI = 1.11-2.17; P = .010), CC (OR = 2.18; 95% CI = 1.17-4.06; P = .014), and C genotype carrying (AC + CC) (OR = 1.64; 95% 
CI = 1.19-2.26; P = .002) significantly increased the risk of DLBCL.

Conclusions: Our study found that polymorphism in the IGF2BP2 gene was associated with an increased risk of developing DLBCL.
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Methods
Patients

In this study, 295 patients diagnosed with DLBCL at the 
Fourth Hospital of Hebei Medical University between January 
2016 and December 2021 were selected as research subjects, 
and 331 healthy individuals from the physical examination 
center were selected as the control group. The inclusion criteria 
of the subjects were as follows: DLBCL confirmed by histo-
logical biopsy, immunohistochemical results, and complete case 
data. The exclusion criteria included other malignant tumors.

Clinical information

The following data were obtained from the clinical records: 
sex, age, height, weight, stage, international prognostic index 
(IPI), pathologic source, B symptoms, lactate dehydrogenase 
(LDH), β2 microglobulin, and immunohistochemistry.

The IPI was calculated according to the adverse factors: age 
>60 years old, disease stage III/IV, LDH higher than normal, 
Eastern Cooperative Oncology Group performance status 
score ⩾2 points, and number of extranodal involvement sites 
>1. The B symptoms were defined as unexplained fever, night 
sweats, and weight loss.

DNA extraction and genotyping

All subjects had an empty stomach overnight, and approxi-
mately 5 mL of elbow venous blood was extracted into a test 
tube containing an EDTA anticoagulant the morning of the 
next day. After the red blood cells were lysed, the whole blood 
genomic DNA was stored in the refrigerator at −80°C for 
extraction. The blood genome DNA extraction kit, Tiangen 
Biochemical Technology (Beijing) Co, Ltd/DP348/Beijing/
China, was used in strict accordance with the instructions, 
and samples were stored at −20°C. The IGF2BP2 polymor-
phisms were detected using polymerase chain reaction-ligase 
detection reaction (PCR-LDR). Primers used for rs4402960 
(G/T) were 5’-GTCTTGGAATCTAACAGCTCTAT-3’ 
(forward) and 5’-AAGGAATCTGCTTTGACCATT-3’ 
(reverse). The primers used for rs1470579 (A/C) were 
5’-AAATGGCTACTGCAACTAAGA-3’ (forward) and 
5’-TAGGCTTGTCTAT-GAGTGAGA-3’ (reverse). The 
primers used for rs9826022 (A/G) were 5’-CCTATGGCTT-
GTTTCTACCTTT-3’ (forward) and 5’-TTATTCTCAC 
TGCTGTGGTTG-3’ (reverse). The primers used for 
rs11705701 (G/A) were 5’-AGCCAGGAAATGAAATTCT 
ACAG-3’ (forward) and 5’-GCGATCAAACCTTCAACT 
CTC-3’ (reverse).

Statistical analysis

The data were analyzed using SPSS (version 26.0; IBM SPSS 
Statistics, Armonk, NY, USA). The Hardy-Weinberg 

equilibrium test of the genotype distribution frequency was 
conducted using the chi-square test. The t-test or chi-square 
test was used to compare the differences in the distribution of 
IGF2BP2 genotypes between the case and control groups. 
Logistic regression analysis was used to assess the relationship 
between IGF2BP2 polymorphisms and the risk and clinico-
pathological parameters of DLBCL, with adjustments for age, 
sex, and body mass index (BMI). P < .05 showed statistical 
significance.

Results
Clinical analysis of patients with DLBCL and 
healthy controls

A total of 295 patients with DLBCL and 331 healthy controls 
were enrolled in this study. The age of the DLBCL group was 
61.58 ± 13.25 years, and the age of the control group was 
59.98 ± 12.53 years (Table 1). There was no statistical differ-
ence in age and sex between the DLBCL group and the control 
group (P > .05). The BMI of the DLBCL patients was 
24.32 ± 4.30 kg/m2, much lower than that of the healthy con-
trol group (P = .008). In addition, there were 218 (73.9%) 
patients in the DLBCL group with stage III to IV disease, 164 
(55.6%) patients with an IPI score of 3 to 5, 154 (52.2%) 
patients with B symptoms, 116 (39.3%) patients with germinal 
center B (GCB) cells, 145 (49.2%) patients with LDH levels 
higher than normal, and 135 (45.8%) patients with β2 
microglobulin above the normal value.

Distribution of the insulin-like growth factor 
2mRNA–binding protein 2 rs4402960 (G/T) 
allele and genotype frequencies in the diffuse large 
B-cell lymphoma and control groups

The frequency distribution of all genotypes in DLBCL group 
and the healthy control group was consistent with the Hardy-
Weinberg equilibrium test, indicating the group population 
were representative (Table 2). The frequencies of GT (34.6%), 
TT (9.8%), and T genotypes (GT + TT) (44.4%) were higher 
than the frequencies of GT (27.8%), TT (6.0%), and T geno-
type (GT + TT) (33.8%) in healthy control cases. After adjust-
ing for age, sex, and BMI, GT (odds ratio [OR] = 1.54; 95% 
CI = 1.08-2.19; P = .016), TT (OR = 2.0; 95% CI = 1.09-3.68; 
P = .026), and T genotype carriers (GT + TT) (OR = 1.62; 95% 
CI = 1.17-2.25; P = .004) showed a significantly increased risk 
of DLBCL.

Distribution of insulin-like growth factor 
2mRNA–binding protein 2 rs1470579 (A/C) allele 
and genotype frequencies in the diffuse large B-cell 
lymphoma and control groups

The frequencies of AC (42.7%), CC (9.8%), and C genotypes 
(AC + CC) (52.5%) in DLBCL cases were higher than AC 
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(34.7%), CC (5.8%) and C genotype (AC + CC) (40.5%) in 
the control cases (Table 2). After adjusting for age, sex, and 
BMI, AC (OR = 1.55; 95% CI = 1.11-2.17; P = .010), CC 
(OR = 2.18; 95% CI = 1.17-4.06; P = .014), and C genotype car-
riers (AC + CC) (OR = 1.64; 95% CI = 1.19-2.26; P = .002) 
showed a significantly increased risk of DLBCL.

Distribution of insulin-like growth factor 
2mRNA–binding protein 2 rs9826022 (A/G) 
allele and genotype frequencies in the diffuse large 
B-cell lymphoma and control groups

The IGF2BP2 rs9826022 (A/G) gene polymorphism did not 
increase the risk of DLBCL (all P > .05) (Table 2).

Distribution of the insulin-like growth factor 
2mRNA–binding protein 2 rs11705701 (G/A) 
allele and genotype frequencies in the diffuse large 
B-cell lymphoma and control groups

The IGF2BP2 rs11705701 (G/A) gene polymorphism did not 
increase the risk of DLBCL (all P > .05) (Table 2).

Association between the insulin-like growth factor 
2mRNA–binding protein 2 rs4402960 (G/T) 
polymorphism and pathological parameters in 
patients with diffuse large B-cell lymphoma

The IGF2BP2 rs4402960 GT + TT genotype was associated 
with age >60 years, BMI <24 kg/m2, stage III to IV, and IPI 

Table 1.  Distribution of selected demographic variables and risk factors in DLBCL cases and controls.

Index DLBCL group (n = 295) Control group (n = 331) F/χ2 P

Age 61.58 ± 13.25 59.98 ± 12.53 0.35 .122

Sex

  Men 158 (53.6%) 200 (60.4%) 3.00 .083

  Women 137 (46.4%) 131 (39.6%)  

BMI 24.32 ± 4.30 25.18 ± 3.78 2.62 .008

Stage  

  III-IV 218 (73.9%)  

  I-II 77 (26.1%)  

IPI score  

  3-5 score 164 (55.6%)  

  0-2 score 131 (44.4%)  

B symptoms  

  Yes 154 (52.2%)  

  No 141 (47.8%)  

Pathological diagnosis  

  GCB 116 (39.3%)  

  Non-GCB 179 (60.7%)  

LDH  

  >250 U/L 145 (49.2%)  

  ⩽250 U/L 150 (50.8%)  

β2 microglobulin  

  >2.8 µg/mL 135 (45.8%)  

  ⩽2.8 µg/mL 160 (54.2%)  

Abbreviations: BMI, body mass index; DLBCL, diffuse large B-cell lymphoma; GCB, germinal center B cell; IPI, international prognostic index; LDH, lactate 
dehydrogenase.
Categorical variables were compared by the Pearson chi-square and represented by χ2 value; continuous variables were compared by analysis of variance and 
represented by F value.
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scores of 3 to 5 (all P < .05) (Table 3). However, there were no 
significant differences in the sex, B symptoms, pathological 
diagnosis, LDH level, β2 microglobulin level, or related immu-
nohistochemical (Ki67, BCL-2, BCL-6, and C-MYC) distri-
butions (all P > .05).

Association between the insulin-like growth factor 
2mRNA–binding protein 2 rs1470579 (A/C) 
polymorphism and pathological parameters in 
patients with diffuse large B-cell lymphoma

The IGF2BP2 rs1470579 AC + CC genotype was related to 
age >60 years, BMI <24 kg/m2, stage III to IV, non-GCB, and 
BCL-6 positivity (all P < .05) (Table 4). In addition, there 
were no significant differences in sex, IPI, B symptoms, LDH 
level, β2 microglobulin level, Ki67, BCL-2, or C-MYC (all 
P > .05).

Discussion
The data in this study showed that the BMI in the DLBCL 
population was lower than that of healthy individuals, which 
may be related to weight loss after malignant tumors. More 
importantly, this study found that IGF2BP2 rs4402960 and 
rs1470579 polymorphisms were related to the development of 
DLBCL, and that their mutant bases, T and C, were both risk 
factors for the development of DLBCL. Previous studies have 
shown that IGF2BP2 polymorphisms are associated with a 
variety of malignancies,9-14 which may include DLBCL, as evi-
denced by this study. Our study suggests that polymorphisms 
in IGF2BP2 may serve as influential factors for the early pre-
diction of DLBCL events, thus providing relevant evidence for 
individualized treatment and prognosis.

In 2007, several studies reported that IGF2BP2 gene poly-
morphisms were significantly related to diabetes in European 
people.15,16 Subsequent studies in Chinese people have shown 

Table 2.  Distribution of IGF2BP2 rs4402960 (G/T), rs1470579 (A/C), rs9826022 (A/G), and rs11705701 (G/A) allele and genotype frequencies in 
DLBCL cases and control cases.

Variable DLBCL (n = 295) Control group (n = 331) OR (95% CI) P Adjusted (age, sex, BMI) OR (95% CI) P

rs4402960 genotypes

  GG 164 (55.6%) 219 (66.2%) 1 (reference) 1 (reference)  

  GT 102 (34.6%) 92 (27.8%) 1.48 (1.05-2.10) .027 1.54 (1.08-2.19) .016

  TT 29 (9.8%) 20 (6.0%) 1.94 (1.06-3.54) .032 2.00 (1.09-3.68) .026

  GT + TT 131 (44.4%) 112 (33.8%) 1.56 (1.13-2.16) .007 1.62 (1.17-2.25) .004

rs1470579 genotypes

  AA 140 (47.5%) 197 (59.5%) 1 (reference) 1 (reference)  

  AC 126 (42.7%) 115 (34.7%) 1.54 (1.11-2.15) .011 1.55 (1.11-2.17) .010

  CC 29 (9.8%) 19 (5.8%) 2.15 (1.16-3.98) .015 2.18 (1.17-4.06) .014

  AC + CC 155 (52.5%) 134 (40.5%) 1.63 (1.19-2.23) .003 1.64 (1.19-2.26) .002

rs9826022 genotypes

  AA 158 (53.6%) 200 (60.4%) 1 (reference) 1 (reference)  

  AG 117 (39.7%) 116 (35.1%) 1.28 (0.92-1.78) .148 1.26 (0.90-1.76) .184

  GG 20 (6.7%) 15 (4.5%) 1.69 (0.84-3.40) .143 1.75 (0.86-3.53) .122

  AG + GG 137 (46.4%) 131 (39.6%) 1.32 (0.96-1.82) .083 1.31 (0.95-1.81) .099

rs11705701 genotypes

  GG 156 (52.9%) 191 (57.7%) 1 (reference) 1 (reference)  

  AG 127 (43.1%) 119 (36.0%) 1.31 (0.94-1.81) .109 1.33 (0.96-1.86) .087

  AA 12 (4.0%) 21 (6.3%) 0.70 (0.33-1.47) .344 0.73 (0.36-1.61) .481

  AG + AA 139 (47.1%) 140 (42.3%) 1.23 (0.90-1.69) .194 1.27 (0.92-1.75) .143

Abbreviations: BMI, body mass index; DLBCL, diffuse large B-cell lymphoma; IGF2BP2, insulin-like growth factor 2mRNA–binding protein 2.
The odds ratio (OR) with their 95% CIs was estimated using logistic regression models.
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Table 3.  Association between IGF2BP2 rs4402960 (G/T) polymorphism and pathological parameters of the DLBCL patients.

Factors All (n = 295) GG GT TT P GT + TT P

Age .001 <.001

  >60 years 186 89 (47.8%) 72 (38.7%) 25 (13.5%) 97 (52.2%)  

  ⩽60 years 109 75 (68.8%) 30 (27.5%) 4 (3.7%) 34 (31.2%)  

Sex .508 .713

  Men 158 87 (55.1%) 58 (36.7%) 13 (8.2%) 71 (44.9%)  

  Women 137 77 (56.2%) 44 (32.1%) 16 (11.7%) 60 (43.8%)  

BMI .043 .041

  ⩾24 kg/m2 150 93 (62.0%) 47 (31.3%) 10 (6.7%) 57 (38.0%)  

  <24 kg/m2 145 71 (49.0%) 55 (37.9%) 19 (13.1%) 74 (51.0%)  

Stage <.001 <.001

  III-IV 218 108 (49.5%) 81 (37.2%) 29 (13.3%) 110 (50.5%)  

  I-II 77 56 (72.7%) 21 (27.3%) 0 (0%) 21 (27.3%)  

IPI score .047 .045

  3-5 score 164 82 (50.0%) 61 (37.2%) 21 (12.8%) 82 (50.0%)  

  0-2 score 131 82 (62.6%) 41 (31.3%) 8 (6.1%) 49 (37.4%)  

B symptoms .111 .118

  Yes 141 70 (49.6%) 57 (40.5%) 14 (9.9%) 71 (50.4%)  

  No 154 94 (61.0%) 45 (29.2%) 15 (9.8%) 60 (39.0%)  

Pathological diagnosis .074 .086

  GCB 116 72 (62.1%) 31 (26.7%) 13 (11.2%) 44 (37.9%)  

  Non-GCB 179 92 (51.4%) 71 (39.7%) 16 (8.9%) 87 (48.6%)  

LDH .780 .887

  ≥250 U/L 145 78 (53.8%) 53 (36.5%) 14 (9.7%) 67 (46.2%)  

  ⩽250 U/L 150 86 (57.3%) 49 (32.7%) 15 (10.0%) 64 (42.7%)  

β2 microglobulin .154 .165

  >2.8 µg/mL 135 67 (49.6%) 52 (38.5%) 16 (11.9%) 68 (50.4%)  

  ⩽2.8 µg/mL 160 97 (60.6%) 50 (31.3%) 13 (8.1%) 63 (39.4%)  

Ki-67 .144 .148

  ⩾90% 24 17 (70.8%) 7 (29.2%) 0 (0%) 7 (29.2%)  

  <90% 271 147 (54.2%) 95 (35.1%) 29 (10.7%) 124 (45.8%)  

BCL-2 .442 .557

  Positive 232 133 (57.3%) 76 (32.8%) 23 (9.9%) 99 (42.7%)  

  Negative 63 31 (49.2%) 26 (41.3%) 6 (9.5%) 32 (50.8%)  
 

(Continued)
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Table 4.  Association between IGF2BP2 rs1470579 (A/C) polymorphism and pathological parameters of the DLBCL patients.

Factors All (n = 295) AA AC CC P AC + CC P

Age <.001 <.001

  >60 years 186 76 (40.9%) 83 (44.6%) 27 (14.5%) 110 (59.1%)  

  ⩽60 years 109 64 (58.7%) 43 (39.5%) 2 (1.8%) 45 (41.3%)  

Sex .932 .984

  Men 158 74 (46.8%) 69 (43.7%) 15 (9.5%) 84 (53.2%)  

  Women 137 66 (48.2%) 57 (41.6%) 14 (10.2%) 71 (51.8%)  

BMI .013 .019

  ⩾24 kg/m2 150 80 (53.3%) 62 (41.4%) 8 (5.3%) 70 (46.7%)  

  <24 kg/m2 145 60 (41.4%) 64 (44.1%) 21 (14.5%) 85 (58.6%)  

Stage .002 .003

  III-IV 218 96 (44.0%) 93 (42.7%) 29 (13.3%) 122 (56.0%)  

  I-II 77 44 (57.1%) 33 (42.9%) 0 (0%) 33 (42.9%)  

IPI score .068 .090

  3-5 score 164 70 (42.7%) 73 (44.5%) 21 (12.8%) 94 (57.3%)  

  0-2 score 131 70 (53.4%) 53 (40.5%) 8 (6.1%) 61 (46.6%)  

B symptoms .703 .869

  Yes 141 66 (46.8%) 59 (41.9%) 16 (11.3%) 75 (53.2%)  

  No 154 74 (48.1%) 67 (43.5%) 13 (8.4%) 80 (51.9%)  

Pathological diagnosis <.001 <.001

  GCB 116 70 (60.3%) 33 (28.5%) 13 (11.2%) 46 (39.7%)  

  Non-GCB 179 70 (39.1%) 93 (52.0%) 16 (8.9%) 109 (60.9%)  

LDH .461 .571

  >250 U/L 145 74 (51.0%) 57 (39.3%) 14 (9.7%) 71 (49.0%)  

  ⩽250 U/L 150 66 (44.0%) 69 (46.0%) 15 (10.0%) 84 (56.0%)  

Factors All (n = 295) GG GT TT P GT + TT P

BCL-6 .333 .529

  Positive 259 145 (56.0%) 91 (35.1%) 23 (8.9%) 114 (44.0%)  

  Negative 36 19 (52.8%) 11 (30.5%) 6 (16.7%) 17 (47.2%)  

C-MYC .368 .605

  ⩾40% 131 70 (53.4%) 52 (39.7%) 9 (6.9%) 61 (46.6%)  

  0-40% 124 70 (56.5%) 39 (31.4%) 15 (12.1%) 54 (43.5%)  

  Negative 40 24 (60.0%) 11 (27.5%) 5 (12.5%) 16 (40.0%)  

Abbreviations: BMI, body mass index; DLBCL, diffuse large B-cell lymphoma; GCB, germinal center B cell; IGF2BP2, insulin-like growth factor 2mRNA–binding protein 2; 
IPI, international prognostic index; LDH, lactate dehydrogenase.

Table 3.  (Continued)

 
(Continued)
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that IGF2BP2 rs4402960 polymorphism is associated with the 
occurrence of diabetes, establishing it as a susceptibility gene.17 
Ruchat et al18 reported that the IGF2BP2 gene rs4402960 was 
related to glucose tolerance and insulin sensitivity, but not 
insulin secretion, potentially leading to the occurrence of dia-
betes by reducing insulin sensitivity. Another study involving 
1731 individuals showed that IGF2BP2 overexpression was 
associated with poorer survival time in acute myelocytic leuke-
mia (hazard ratio [HR] = 1.31; 95% CI = 1.16-1.49; P = .000), 
suggesting that IGF2BP2 can be used as a marker for predict-
ing the prognosis of the disease.19 In this study, we found that 
IGF2BP2 polymorphism increases the risk of DLBCL, which 
is similar to the conclusion of previous studies. In addition, 
patients with IGF2BP2 rs4402960 GT + TT and rs1470579 
AC + CC tended to have a late clinical stage, indicating a poor 
prognosis. However, due to the short follow-up time, a relevant 
survival analysis could not be performed, which should be 
addressed in future work.

IGF2BP2 plays a role in promoting cancer cell survival, 
proliferation, and migration, but the underlying mechanisms 
by which it does so remain unclear.20,21 Studies have shown 
that a decrease in IGF2BP2 can downregulate NT5DC2 lev-
els, thereby inhibiting cell proliferation of DLBCL by regulat-
ing the p53 signaling pathway.22 In addition, cell experiments 

suggested that upregulated IGF2BP2 expression may promote 
the growth of pancreatic tumor cells by activating the PI3K/
Akt signaling pathway.14 Furthermore, the knockdown of the 
IGF2BP2 gene significantly reduced the invasion and migra-
tion of gastric cancer cells.23 The IGF2BP2 polymorphisms 
rs1470579 and rs4402960, which are located in the intron 
region, may affect the risk of developing DLBCL through the 
post-transcriptional mechanism of IGF2BP2. However, the 
specific mechanism by which IGF2BP2 contributes to an 
increased risk of DLBCL remains unclear, and further studies 
are needed to explain the function of these IGF2BP2 
polymorphisms.

One limitation of this study was that it was a single-center 
study, and the amount of data was relatively small. Further 
research with more data links is required to confirm these 
results.

Conclusions
In summary, our data suggest that the IGF2BP2 polymor-
phisms rs4402960 and rs1470579 are associated with an 
increased risk of DLBCL. However, further studies are required 
to confirm this hypothesis. If the above conclusions are con-
firmed, the corresponding intervention will greatly reduce the 
morbidity and mortality of the disease.

Table 4.  (Continued)

Factors All (n = 295) AA AC CC P AC + CC P

β2 microglobulin .457 .605

  >2.8 µg/mL 135 60 (44.4%) 59 (43.7%) 16 (11.9%) 75 (55.6%)  

  ⩽2.8 µg/mL 160 80 (50.0%) 67 (41.9%) 13 (8.1%) 80 (50.0%)  

Ki-67 .231 .392

  ⩾90% 24 12 (50.0%) 12 (50.0%) 0 (0%) 12 (50.0%)  

  <90% 271 128 (47.2%) 114 (42.1%) 29 (10.7%) 143 (52.8%)  

BCl-2 .486 .587

  Positive 232 106 (45.7%) 103 (44.4%) 23 (9.9%) 126 (54.3%)  

  Negative 63 34 (54.0%) 23 (36.5%) 6 (9.5%) 29 (46.0%)  

BCL-6 .014 .033

  Positive 259 122 (47.1%) 116 (44.8%) 21 (8.1%) 137 (52.9%)  

  Negative 36 18 (50.0%) 10 (27.8%) 8 (22.2%) 18 (50.0%)  

C-MYC .676 .855

  ⩾40% 131 58 (44.3%) 62 (47.3%) 11 (8.4%) 73 (55.7%)  

  0-40% 124 62 (50.0%) 49 (39.5%) 13 (10.5%) 62 (50.0%)  

  Negative 40 20 (50.0%) 15 (37.5%) 5 (12.5%) 20 (50.0%)  

Abbreviations: BMI, body mass index; DLBCL, diffuse large B-cell lymphoma; GCB, germinal center B cell; IGF2BP2, insulin-like growth factor 2mRNA–binding protein 2; 
IPI, international prognostic index; LDH, lactate dehydrogenase.
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