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INTRODUCTION: 
Chronic lymphocytic leukemia (CLL) is a chronic 
B-cell lymphoproliferative disorder characterized 
by the accumulation of monoclonal B cells with the 
appearance of small mature lymphocytes.(1) The 
tumor necrosis factor superfamily member a 
proliferation-inducing ligand (APRIL) has been 
shown to play an important role in B-cell biology. 
APRIL expression has been reported, under 
physiological conditions, in several hematopoietic 
cells (neutrophils, monocytes, macrophages, 
dendritic cells, B and T lymphocytes and 
osteoclasts). It has also been detected in solid 
tumors and in B-cell-derived malignancies.2 It 
interacts with two canonical receptors, the B-cell  
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maturation antigen (BCMA) and the 
transmembrane activator, calcium modulator, and 
cyclophilin ligand interactor (TACI).(2) 
Furthermore, it has been shown to react also with 
the heparan sulfate side chain of proteoglycans, 
which is supposed to facilitate TACI and/or 
BCMA signaling.(3) APRIL plays an important role 
in B-cell development; it activates CLL cells by 
reacting with its receptors, enhancing immune 
recognition, proliferation, and survival of the 
leukemia cells. APRIL induces activation of the 
canonical NF-κB pathway and protects CLL cells 
from apoptosis.(4,5) The study aimed to correlate 
between the plasma APRIL level and 
hematological parameters and clinical Binet stages. 
 
 
 
 
 

ABSTRACT: 
BACKGROUND:  
A proliferation-inducing ligand (APRIL) is a member of tumor necrosis factor family which plays an 
important role in B-cell development. It activates chronic lymphocytic leukemia (CLL) cells by reacting 
with its receptors, enhancing immune recognition, proliferation, and survival of the leukemia cells. 
OBJECTIVE: 
To assess the level of APRIL in newly diagnosed CLL patients in comparison with the control group 
and to correlate between the plasma APRIL level and hematological parameters and clinical Binet 
stages. 
PATIENTS AND METHODS:  
This case-control study was conducted on 40 adult newly diagnosed CLL patients with 40 healthy 
individuals served as controls.  Plasma APRIL levels were tested by ELISA. 
RESULTS:  
plasma APRIL level in CLL patients was significantly higher than those of healthy control group (P-
value < 0.001). There were statistically insignificant correlations between APRIL level and 
hematological parameters. There was significant association between absence of splenomegaly and 
higher APRIL level (P=0.011), while no significant statistical differences were found with 
lymphadenopathy and hepatomegaly. There was no significant association between plasma APRIL level 
and Binet stages (P=0.180).  
CONCLUSION:  
There were insignificant correlations between APRIL level and hematological parameters and Binet 
stage. APRIL level was not found to be a useful marker to predict prognosis in patients with CLL. 
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PATIENTS, MATERIALS AND METHODS: 
This case-control study was conducted on forty 
adult, newly diagnosed, CLL patients attending the 
Hematology outpatient clinic at Oncology 
Teaching Hospital of the Medical City, Baghdad, 
Iraq. Their median age was 62 years, 21 of them 
were males and 19 were females. 
Data were collected for each patient using 
questionnaires form including: name, age, gender, 
main symptoms and physical signs mainly the 
presence of lymphadenopathy, splenomegaly and 
hepatomegaly. Clinical Binet staging system was 
applied.6 Diagnosis was based on peripheral blood 
samples morphology and immunophenotyping 
using a four-color flow cytometer (BD FACS 
Canto Flow Cytometer, USA), all patients had 
absolute lymphocyte count > 5×109/L with CLL 
score of 4 or 5.(7) Plasma APRIL level assay was 
done by sandwich enzyme-linked immunosorbent 
assay (ELISA) using the Human APRIL, Abcam, 
(USA). All controls were negative for C- reactive 
protein testing. 
Statistical analyses: Parametric variables are 
presented as median, range and inter-quartile range 
(IQR), while qualitative var 
iables are presented as number and percentage. 
Mann-Whitney U tests were used for the difference  

 
of quantitative variables between the study groups. 
Pearson correlation was used to test the 
correlations between APRIL and other variables. 
P-value of <0.05 was considered statistically 
significant. 
RESULT:  
The median age of CLL patients was 62 years 
(range, 43-76 years), and the median age of                     
the control group was 62 years (range, 40-72 
years). CLL was observed more in males 21/40 
(52.5%) than in females 19/40 (47.5%) with an M: 
F ratio of 1.1:1. The most frequent presenting signs 
of patients were lymphadenopathy (LAP) and 
splenomegaly (75% and 60%, respectively) 
followed by hepatomegaly (20%). According to 
Binet staging system, of the 40 cases studied, 18 
patients were in stage A (45%), 16 patients were in 
stage B (40%) and 6 were in stage C (15%).               
The median WBC count was 37.8 ×109/L, while 
the median absolute lymphocyte count (ALC) was 
28.05 ×109/L, the median of Hemoglobin (Hb) 
concentration was 12.2 g/dL and that of platelet 
count (PLT) was 174 ×109/L.   
In patients with CLL the median plasma APRIL 
level was 0.852 ng/mL which is significantly 
higher than that in controls with a P-value of 
<0.001 (Table 1). 

 
Table 1: Comparison of APRIL in control and patients groups. 

 

APRIL 
Control 
n=40 

Patients 
n=40 

P-value* 

Median (ng/mL) 0.305 0.852 
<0.001 Range 0.24 - 0.42 0.40 - 5.77 

IQR 0.06 1.28 
                                            * Mann Whitney test 

There was insignificant correlation between  APRIL level and age, WBC, ALC, Hb, and PLT of 
the patients (Table 2).                                                                         

 

Table 2: Pearson correlations of some hematological parameters with APRIL level in patients group. 
 

Variables 
APRIL 
R P 

Age (years) -0.196 0.225 
WBC (×109/L) 0.076 0.641 
ALC (×109/L) 0.062 0.705 
Hb (g/dL) 0.124 0.447 
PLT (×109/L) <0.001 0.999 

 

Interestingly, there was a significant association 
between splenomegaly and a lower APRIL level 
(P=0.011), while no significant statistical 

differences were found with LAP and 
hepatomegaly (Table 3). 
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Table 3: Association of APRIL with the most common presenting signs in patients group. 

 
 APRIL Median Range IQR* P-value* 

LAP 

Absent 
n=10 

0.8 0.42 - 1.91 0.78 
0.794 

Present 
n=30 

0.92 0.40 - 5.77 1.3 

Splenomegaly 

Absent 
n=16 

1.64 0.44 - 5.77 1.27 
0.011 

Present  
n=24 

0.54 0.40 - 5.60 1.13 

Hepatomegaly 

Absent 
n=32 

0.92 0.40 - 5.77 1.26 
0.102 

Present  
n=8 

0.48 0.40 - 1.74 1.15 

                           *Mann Whitney test                                                                                                 
                           *IQR: inter-quartile range  
 

There was insignificant relationship between plasma APRIL level and the Binet clinical stages (Table 4). 
 

Table 4 : Comparison of APRIL according to Binet stage of CLL. 
 

APRIL 
Binet stages 

P-value* A 
N=18 

B+C 
N=22 

Median (ng/mL) 0.98 0.55 0.180 
Range 0.42-5.6 0.40 - 5.77 
IQR 1.33 1.29 

                                             *Mann Whitney test                                                                                                 
 

The median level of APRIL in patients who need 
treatment at presentation was (1.09 ng/mL) and in 
those who did not need treatment was (0.59 

ng/mL). There was no significant relation between 
APRIL and both groups (Table 5).       

 

Table 5: Comparison of APRIL level at presentation between patients groups who did not need treatment and 
those who need treatment in 40 CLL patients. 

 

APRIL 
Do not need 
treatment 
N=17 

Need 
treatment 
N=23 

P-value* 

Median (ng/mL) 0.59 1.09 0.481 
Range 0.4-1.91 0.4-5.77 
IQR 1.15 1.35 

                                           *Mann Whitney test                                                                                        
DISCUSSION: 
The plasma APRIL levels in CLL patients were 
significantly higher as compared with the normal 
control group indicating that APRIL protein is 
overexpressed in a large fraction of B-CLL tumors. 
These were comparable to the results obtained by 
western studies done by Planelles et al (2004).

(8), 
Ferrer et al. (Spain) (2011),(9) and Tecchio et al. 
(Italy) (2011) 10 who reported that serum soluble 
APRIL level was higher in CLL patients than in 
healthy individuals. 

There was no significant association detected 
between APRIL levels and gender which was in 
agreement with that reported by Junak et al  
(2009).(11) and an Egyptian study(2016).(12 
In concordance with the study of Junak et 
al(2009).(11) and Esatoglu et al. (Turkey) (2014),(13) 
there was statistically insignificant relation 
between APRIL and age. In contrast, an Egyptian 
study in 201612 showed a positive relation between  
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age and APRIL; this difference may be attributed 
to the difference in population structure. 
Furthermore, there was no correlation between 
APRIL level and Hb concentration and PLT which 
was comparable to that reported by Tecchio et al. 
(Italy)(2011) (10) and a study in Egypt 2017.(14) But 
it was in contrast to other studies by El Shora O et 
al (2016).(12) and Junak et al(2009).(11) in which 
there was a negative correlation between Hb level, 
PLT and APRIL level; this may be due to 
difference in sample size. 
Correlation of APRIL level with WBC and ALC 
was statistically insignificant, this result was 
consistent with that reported by Esatoglu et al. 
(Turkey)(2014),(13) but in contrast, El Shora O et 
al(2016).(12) reported a positive correlation between 
APRIL level and that of WBC and ALC. 
Association of APRIL with lymphadenopathy was 
statistically insignificant in contrast to an Egyptian 
study(2017),(14) which reported that higher serum 
APRIL levels were found among CLL patients 
with lymphadenopathy. 
Significant association was found between higher 
level of APRIL and the absence of splenomegaly 
and no significant association was found with 
hepatomegaly but unfortunately no previous 
studies was found to compare with. 
Relationship between APRIL and clinical Binet 
staging system was statistically insignificant which 
is comparable to the study reported by Tecchio et 
al. (Italy)(2011),(10) and Esatoglu et al. 
(Turkey)(2014),(13) however, the Egyptian study in 
2016(12) reported significantly higher levels of 
APRIL with high-risk modified Rai stage of CLL; 
this could be due to the inclusion in the Egyptian 
study of only 10% of patients in the low-risk group 
and 52.5% of patients in the high risk group, 
whereas in our study 45% of patients were in group 
A. 
Though the median level of APRIL at presentation 
in those who needed treatment was higher than 
those who did not need treatment but the difference 
was statistically insignificant, unfortunately no 
other studies were found to compare with. 
The involvement of APRIL in the pathogenesis of 
lymphoproliferative diseases prompted us to 
explore its prognostic role in patients with B-CLL; 
Planelles et al(2004).(8) had demonstrated that 
among 95 patients affected by CLL, those with  
 
 
 

 

APRILhigh group had significantly poorer overall 
survival (OS). Junak et al(2009).(11) have analyzed  
APRIL plasma levels with regard to OS in a cohort 
of 183 patients with B-CLL, demonstrating that 
APRILhigh group correlated with more advanced 
(Rai stages III and IV) and predicted worse OS. 
However, Tecchio et al(2011) (10) did not observe a 
predictive role of APRIL in OS, and they also did 
not found any association between APRIL levels 
and number of clinical–biological characteristics of 
malignant B-lymphocytes such as age, gender, 
clinical stage, Hb level, ALC or platelet count, 
GFR-b2M, CD38 or ZAP70. Unfortunately, the 
current study lacks information about Progression–
free survival and OS because of the limited time of 
the study and lacked the opportunity to follow-up 
the studied patients. 
CONCLUSION: 
APRIL may play an important role in the 
pathogenesis of CLL where its level is significantly 
higher than that in control group. However, no 
significant correlations between plasma APRIL 
level and hematological parameters and Binet stage 
were found to predict prognosis in patients with 
CLL. 
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