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Abstract 

Vitamin D insufficiency has been found to be associated with higher incidence of NHL, besides the lower 

levels are linked with poor prognosis. The current study was conducted to assess vitamin D level in newly 

diagnosed chronic lymphocytic leukemia (CLL) and diffuse large B- cell lymphoma (DLBC) patients. In 
addition, grade of lymphoma was evaluated with the relation of hypo-vitaminosis D and adverse prognostic 

parameters. 74 patients (50% CLL and 50% DLBCL) were enrolled in this study. All patients with CLL 

had vitamin D insufficiency which correlated with advanced Rai and Binet stage. About 91.8% of DLBCL 
patients had vitamin D insufficiency which correlated with bad ECOG performance, advanced Ann-Arbor 

staging, high LDH and extranodal involvement. Vitamin D levels in the CLL group were significantly lower 

than DLBCL group. However, we could not detect an impact of the severity of deficiency on the lymphoma 

grade. 
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Introduction 

Vitamin D is known to play a major role in 

maintaining calcium level and skeletal 

homeostasis, besides its well-known pleiotropic 

effect on the cellular differentiation, 

proliferation , apoptosis and angiogenesis 

[1].One of the most potent effect of extra-renal 
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25(OH) vitamin D is the regulation of cell 

proliferation which occurs through the 
increased transcription of two cell cycle 

negative regulators which is known as (p21 and 

p27), induction of apoptosis and increased cell 
proliferation signals [2,3]. In lymphoma cells, 

1,25(OH)₂D has been observed to promote the 

cellular differentiation and the anti-

proliferative effects in vitro [4]. While an 
inverse association has been reported between 

the circulating levels of vitamin D and 

prognosis in several types of malignancy, low 
vitamin D level may be associated with poorer 

prognosis in colorectal and breast cancer as 

well as multiple myeloma [5,6,7]. A combined 
analysis of 10 different studies reported higher 

levels of recreational sun exposure were 

associated with the lower risk of NHL [8]. 

Moreover, another study reported that 
1,25(OH)₂D can induce regression in follicular, 

small cleaved cell lymphoma [9]. Another 

evidence indicates that 25(OH)₂ D level 
impacts the prognosis of CLL and its 

insufficiency affects the disease outcome [10]. 

Besides, other studies have observed a 

spectacular 13month remission in CLL patients 
after administration of cholecalciferol in elder 

patients with vitamin D deficiency [10]. At the 

cellular level, the vitamin D effect may be 
related to the level of expression of vitamin D 

receptors on the lymphocytes surface [11], 

especially proliferating cells such as expanding 
B lymphocytes through increasing the level of 

p27 [12]. In fact, de novo patients DLBCL 

showed low/null p27 expression with 

impairment of cell cycle control [13]. 

Aim Of this Study 

 
The purpose of this study is to find out the 

relation of hypovitaminosis D in 2 groups of 

lymphoproliferative disorders (CLL and 
DLBCL) to several adverse prognostic factors 

in both diseases as disease stage, CD38 

expression, serum LDH level and extra-nodal 
involvement. The study also compares between 

the severity of hypovitaminosis in both 

disorders being representing indolent and 

aggressive lymphomas and its impact on the 

grade of lymphoma.  
 

Study Design 

 
Patients and Methods: This study has 

included newly diagnosed lymphoma patients 
who attended the clinic of Hematology-Ain 

Shams University Hospital-airo, over a period 

of 48 months from june 2013 till june 2015.  

 
Exclusion Criteria  

 

1.Patients who started chemotherapy. 
2.Those who had transformed DLBCL and/or 

B-CLL.  

3.Patient with HIV infection were excluded.  
 

Informed consents were obtained from all 

participants. The study was conducted in 

accordance with the stipulations of the local 
ethical and scientific committees of Ain Shams 

University and the procedures respected the 

ethical standards in Helsinki declaration of 
1964. Complete blood count (CBC) using 

coulter counter (Coulter LH 750 analyzer), 

erythrocyte sedimentation rate (ESR; in 

mm/hour) first hour by the Westergren method 
were determined. Liver functions, Kidney 

functions, Serum electrolytes, Serum LDH, and 

uric acid were done on a Synchron X9 
(Beckman instrument Inc., USA). Bcl₂ 

expression was assessed in lymph node biopsies 

in patients with DLBCL. Bone marrow 
aspiration with Flow cytometry and/or biopsy 

with immune-histochemistry were done for 

diagnosis of lymphoproliferative disorders. 17 

p deletion has been assessed in our CLL 
patients using FISH analysis. Assessment of 25 

OH vitamin D level was done using DRG 25-

OH Vitamin D total ELISA kit (DRG 
International Inc.USA). 
 

Statistical analysis  

 

Data were analyzed using statistical program of 

Social Science (SPSS) version 18.0. 

Quantitative data have been expressed as mean 
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±standard deviation (SD), Qualitative data have 

been expressed as frequency and 
percentage.The following tests were done: 

Independent–sample t-tests of significance, 

Chi-square (X²) test, Pearson's correlation 
coefficient (r) tests, Spearman's rank 

correlation coefficient and receiver operating 

characteristic (ROC ) curve analysis. ROC was 

used to find out the overall predictivity of the 
parameter and to find out the best cut-off value 

with detection of sensitivity and specificity at 

this cut-off value. 
 

Results  

  
Seventy-four patients of B-CLL and DLBCL 

(37 patients of each of them) were enrolled in 
this study. There were 48 male patients and 26 

female patients, their ages ranged from 44-72 

with mean ±SD (57.22±6.43). Thirty-seven 

age- and sex-matched healthy subjects were 
used as a control. The control group included 13 

females and 24 males their ages ranged from 

44-72 years. Level of 25-OH Vitamin D level 
in the studied groups was highly significantly 

reduced in all patients of both diseases 

compared to the control group (p value 0.000). 

Moreover, the level of 25-OH Vitamin D in 
CLL patients group showed a highly significant 

lower level when compared to DLBCL 

patients’ group (p value 0.000) (Table 1) and 
(Figure 2).25-OH Vitamin D level showed a 

marked significant decrease in DLBCL patients 

with advanced stage, extra-nodal involvement, 
bad ECOG performance and high LDH level (p 

value 0.02). However, it was not significantly 

correlated with bone marrow involvement in 

those patients (Table 2). 13 out of 37 patients 
(36%) had Bcl₂ expression. Low level of 

vitamin D was not correlated with Bcl₂ 

expression (p value 0.160) Correlation of 25-
OH Vitamin D level in CLL patients with CD 

38 expression and staging, revealed that 25-OH 

Vitamin level was highly significantly 
decreased in advanced disease stage (both Rai 

and Binet staging) p-value 0.000 and 0.008 

respectively. CD38 was expressed only in 2 out 

of the 37 CLL patients (Table 3). 17 p deletion 
could not be detected in any of our CLL 

patients.Diagnostic performance study using 

Receiver-operating characteristic (ROC) curve 
analysis was used to define the best cut-off 

levels for 25-OH Vitamin D level for 

discriminating normal from diseased patients 

which was ≤10 with diagnostic sensitivity, 
specificity, predictive positive and negative 

values of 81.08%, 100%, 100%, 84.1% 

respectively (Figure 2). 
 

Table 1: Comparison between patient groups and control group and between each other as regard 25-OH 

Vitamin D level. 

Groups  

  
 

 

 
  

Parameter 

CLL 

group 

DLBCL 

group 

Control 

group 
CLL 

DLBCL vs 

Control 

CLL 

N:37 N:37 N:37 vs vs 

Mean±SD Mean±SD Mean±SD Control DLBCL 

(Range) (Range) (Range) P Sig P Sig P Sig 

25 OH Vit 

D 
4.80±3.25 18.36±10.76 44.62±10.08   

HS 0 HS <0.001 HS 

(ng/mL) (0.2-10) (1-55)  (30-71) <0.001 

HS: Highly significant S: Significant. 
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Table 2: Comparative statistics between 25-OH Vitamin D level in DLBCL patients and 

prognostic markers (extra-nodal affection, ECOG, BM infiltration and staging). 

Vit D3 

  

Prognostic markers 

Mean±SD Range P-value Sig. 

Exta- nodal 

Negative: n=22 21±6 Jan-55 

0.041 S 

Positive: n= 15 17±5 Feb-35 

ECOG 

 1:n= 25 24±7 15-55 

0.048 S 
2:n=7 19±6 Sep-30 

3:n=4 17±4 Jan-42 

4:n=1 11±0 11-Nov 

BM infiltration 

Negative: n=33 18±10 Jan-55 

0.513 NS 

Positive: n= 4 22±15 Sep-42 

Stage 

 1:n= 14 24±13 15-55 

0.043 S 
2:n= 9 21±6 Dec-35 

3:n= 6 14±14 Feb-42 

4:n= 8 11±7 Jan-21 

 LDH   380.38±184.01 160-901 0.02 s 

NS: Non-significant S: Significant. 

 

Figure 1: Diagnostic performance of serum 25-OH Vitamin D level in discrimination between patients 

and control. 
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Table 3: Comparative statistics between 25-OH Vitamin D level in CLL patients and CD 38 

expression and staging. 

Vit D3 
  

 

 
Prognostic markers 

Mean±SD Range P-value Sig. 

CD 38 
Negative: n= 35 5±3 0-10 

0.895 NS 
Positive: n=2 5±1 04-May 

Rai staging 

0: n= 11 8±1 06-Oct 

<0.001 HS 
1: n= 10 6±2 04-Aug 

2: n= 6 4±2 01-Jun 

3: n= 10 1±0 0-1 

Binet staging 

A: n= 11 8±1 06-Oct 

0.0008 HS B: n= 16 5±2 01-Aug 

C: n= 9 1±0 0-1 

 

Figure 2: Comparison between vitamin D level in CLL and DLBCL. 

 

 
 

Discussion 

The current study has been conducted to assess 
the hypovitaminosis D in patients with newly 

diagnosed NHL conditions such as CLL and 

DLBCL. In addition, the evaluation of probable 
correlation between vitamin D levels and the 

various prognostic markers in both diseases has 

been performed. The study results indicated 
that the levels of vitamin D were significantly 

reduced in both CLL and DLBCL patients. 

Moreover, it has been found that CLL patients 
had significantly lower levels than DLBCL 

patients. In DLBCL patients, vitamin D levels 

significantly correlated with the adverse 

prognostic markers such as extranodal 
involvement, advanced disease stage, bad 

ECOG performance and high LDH levels. 

Besides, advanced Rai and Binet staging in 
CLL are also found to be significantly 
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correlated with Vitamin D levels. In vitro, 

vitamin D has been shown to inhibit 
proliferation and induce differentiation of both 

lymphocytes and lymphoma cell lines [4,14]. 

There is associations between low levels of 
both 25(OH )D and 1,25(OH₂) D and OS but 

not EFS in some NHL subtypes, however , the 

role of vitamin D supplementation to maintain 

25 (OH)D levels for primary prevention of 
NHL is not yet known [15].Though , Raina et 

al. in their study of 34 patients with low-grade 

NHL treated with a synthetic analogue of 1,25 
(OH) vitamin D reported a tumor regression in 

24% patients (4 complete remissions; 4 partial 

remissions) [9]. 

 

In CLL 

 
The association between vitamin D 

insufficiency and the clinical outcome was 
confirmed in an independent cohort study of 

CLL patients and several studies suggested that 

vitamin D insufficiency may be the first 
potentially modifiable host factor which is 

associated with the prognosis in the newly 

diagnosed CLL patients [10].Further 

confirmation has been obtained in a Chinese 
meta-analysis that has found a direct 

proportional relationship between the poor 

prognosis in lymphoma and leukemia patients 
with the low serum of 25(OH) D. Similarly,a 

multivariate analysis from an Egyptian study 

revealed that 25(OH) D insufficiency is an 

independent poor prognostic factor in both CLL 
and NHL the issue that agrees with our own 

results [17]. 

 
While the prevalence of vitamin D 

insufficiency in CLL patients in the current 

study was 100%, a rate of 56.7% and 82.2% 
was observed in CLL patients from Pakistan 

and Italy respectively [18,19]. These results 

revealed an important scientific data especially 

that the vitamin D insufficiency may be 
associated with inferior time to treatment (TTT) 

and could decrease overall survival (OS) [10]. 

Our cross-sectional study has demonstrated that 
the lower levels of vitamin D were observed in 

CLL patients with advanced Rai or Binet stage 

(P-value ˂0.001 and ˂0.0008 respectively). 
This is in contrast to the result of Shanafelt et 

al. who found that serum vitamin D levels 

neither correlated with Rai stage nor with 
absolute lymphocytic count [10]. In their study, 

Serum vitamin D levels were a predictor for 

time to treatment (TTT) among both Rai stage 

0 patients and patients with Rai stage ˃1 when 
these groups were evaluated separately and on 

multivariate analysis controlling for the disease 

staging [10]. 
 

In DLBCL 

 
This study has revealed that 91.8% of the 

DLBCL patients had insufficient 25(OH) D 
levels. Moreover, these levels were 

significantly decreased in patients with bad 

ECOG performance status, advanced Ann-

Arbor staging, high LDH and in patients with 
extranodal involvement. However, it was not 

significantly correlated with BM involvement 

and Bcl2 expression. Our results are correlated 
with the study that was held by Drake et al. who 

showed that over 40% of patients with NHL had 

insufficient 25(OH) D levels and low levels 

were associated with inferior event free survival 
(EFS) and overall survival (OS) for DLBCL. 

Therefore, the prognostic effect of vitamin D 

may be directly related to its impact on the 
lymphoma and it is not considered as simply as 

a general host effect [15]. 

 
Vitamin D is playing a fundamental role in the 

lymphoma genesis, this could be explained as 

vitamin D is capable of modulating several 

critical cellular process, including inhibition of 
carcinogenesis by induction of cellular 

differentiation, inhibition of proliferation, 

angiogenesis and promotion of. Apoptosis [1]. 
Also, 1,25 (OH)₂D may induce apoptosis either 

indirectly through its effects on insulin-like 

growth factor receptors and tumor necrosis 
factor α or directly via Bcl 2 family system, the 

ceramide pathway, the death receptors (e.g.Fas) 

and the stress activated protein kinase 

pathways. Besides, the inhibition of the tumor 
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invasion induced by vitamin D has been 

demonstrated to be related to the inhibition of 
serine proteinases, metalloproteinases and the 

angiogenesis [20]. 

 

B-CLL and DLBCL 

 
Our study also detected that the level of 25(OH) 

vitamin D level in CLL patients was 

significantly lower compared to DLBCL 
patients (P-value ˂0.001). This could be related 

to the advanced age of CLL patients who are 

usually presented in older age compared to 
DLBCL patients. The impact of pretreatment 

vitamin D level on follicular lymphoma as an 

example of low grade lymphoproliferative 

disorders was evaluated by Kelly et al. They 
found that after a median follow up of 5.4 years, 

the adjusted PFS and overall survival hazard 

ratios for the SWOG cohort were 1.97 and 4.16 
respectively, for those patients with vitamin D 

deficient. After a median follow up of 6.6 years, 

the adjusted PFS and OS hazard ratios for the 
LYSA cohort were 1.50 and 1.92 respectively 

for those who were vitamin D deficient. 

 

Although statistical significance was not 
reached in our LYSA cohort, the consistent 

estimates of the association between low 

vitamin D levels and Follicular Lymphoma 
(FL) outcomes in two independent cohorts, this 

is suggesting that the serum vitamin D might be 

the first potentially modifiable factor to be 

associated with FL survival [21]. Because in 
our study, it is not yet confirmed whether 

normalizing the vitamin D levels in CLL and 

other types of NHL patients with documented 
insufficiency would improve the patient, s 

outcome, a phase II study will follow to assess 

its therapeutic effect. 

Conclusion 
 

Vitamin D levels were significantly lower in 
patients with CLL and DLBCL. Moreover, 

these levels has been correlated with advanced 

stages in both diseases. However, we couldn’t 
find any impact of the severity of 

hypovitaminosis D on the grade of lymphoma. 

Further studies are warranted to explore this 
relationship. 

 

Abbreviations 

 
1- DLBCL  
2- CLL 

3- ESR  

4- CBC 

5- SD  
6- TTT 

7- OS  

8- LDH 
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