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ABSTRACT 
Background: Lymphoma is a malignant lymphoid cell tumors at varying stages of maturity and it is the most 
common hematological malignancy. Lymphoma is classified mainly into non-Hodgkin lymphoma (NHL) and 
Hodgkin lymphoma (HL). Cluster of Differentiation 47(CD47) is cell surface protein, expressed by 
approximately all cells in the body in addition to different tumor cell types such as lymphoma. It mediates 
immune homeostasis, cell proliferation, phagocytosis, migration and apoptosis. 
Objectives: To evaluate the expression of CD47 in B-cells lymphoma in addition to study the relation of 
expression of CD47 with some clinicopathological parameters such as site , age and gender. 
Methods: A retrospective and prospective case series study of 51 cases of B-cell lymphoma, which were 
collected from histopathological departments of governmental and private labs over six months extending 
from September 2024 to February 2025.Assessment of IHC expression of CD47 expression on B-cell 
lymphoma. 
Results: A total of 51 patients, 53% were HL , while 47% were NHL. The age of the patients under 60 years 
was 45% while at 60 years and above 55%, 64.7% were nodal presentation and 35.3% were 
extranodal ,51% were males while 49% were females.64.71% were high CD47 expression while 35.29% 
were low CD47 expression group. 
Conclusions: high CD47 expression was associated with female gender and younger age patients, 
however, long term follows up studies on larger sample is recommended.  
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 اللمفاوية الغذد سرطان في CD47 ل الكيميائي المناعي النسيجي التعبير

 
 *العضو صثسي ًذوي ،* خطاب الفراذ عثذ وسام خالذ ،* الشزوي عثذ هسوذ الاء

 العشاق ، الوىصل ، الوىصل خاهعح ، الطة كليح ، الاهشاض علن فشع*

 

 الخلاصة

هي أوسام خثيثح في الخلايا اللوفاويح في هشازل هخرلفح هي الٌعح، وهي أكثش أًىاع الأوسام الخثيثح شيىعًا في  اللوفىها الخلفية:

 74(. تشوذيي هدوىعح الروايض HL( ولوفىها هىدخكيٌيح )NHLالذم. ذصٌُف اللوفىها تشكل سئيسي إلً لوفىها غيش هىدخكيٌيح )

(CD47هى تشوذيي سطر الخليح، ذعُثش عٌه خ ) .ويع خلايا الدسن ذقشيثاً، تالإظافح إلً أًىاع هخرلفح هي خلايا الىسم هثل اللوفىها

 يرىسػ هزا الثشوذيي الرىاصى الوٌاعي، وذكاثش الخلايا، والثلعوح، والهدشج، وهىخ الخلايا الوثشهح. 

ح الرعثيش عٌه تثعط الوعاييش السشيشيح في ليوفىها الخلايا الثائيح، تالإظافح إلً دساسح علاق CD47ذقيين الرعثيش عي  الأهذاف:

 .والوشظيح، هثل هىقع الىسم والعوش والدٌس

زالح هي ليوفىها الخلايا الثائيح، خُوعد هي الوخرثشاخ السكىهيح والخاصح علً  15لـ  هسرقثليحدساسح زالح اسرشخاعيح و الطريقة:

في ليوفىها الخلايا  CD47لـ  ٌسيدي الوٌاعي الكيويائيال. ذقيين الرعثيش 0201إلً فثشايش  0207هذي سرح أشهش، هي سثروثش 

 الثائيح.

% هصاتىى تلوفىها غيش هىدخكيي. تلغد ًسثح 74% هٌهن هصاتىى تلوفىها هىدخكيي، و15هشيعًا،  15شولد الذساسح  النتائج:

%، 11عاهًا فأكثش  02تيي  %، تيٌوا تلغد ًسثح الوشظً الزيي ذرشاوذ أعواسهن71عاهًا  02الوشظً الزيي ذقل أعواسهن عي 

% هي 74% هي الزكىس و15% هصاتىى تعقذ ليوفاويح خاسج ليوفاويح. كاى 51.5% هصاتىى تعقذ ليوفاويح، و07.4هٌهن 

% هصاتيي 51.04، تيٌوا كاى CD47لـ  ٌسيدي الوٌاعي الكيويائي% هصاتيي تاسذفاع هسرىي الرعثيش ال07.45الإًاز. كاى 

 CD47لـ  ٌسيدي الوٌاعي الكيويائيال ش. الاسرٌراخاخ: اسذثػ اسذفاع هسرىي الرعثيCD47الديٌي لـ تاًخفاض هسرىي الرعثيش 

 .تالإًاز وصغش سي الوشظً، وهع رلك، يىُصً تإخشاء دساساخ هراتعح غىيلح الأهذ علً عيٌح أكثش
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 غيش هىدخكيي. ، ليوفىها الخلايا الثائيح، ليوفىها هىدخكيي، ليوفىهاCD47 الكلمات المفتاحية :

 

INTRODUCTION 
ymphoma is a diverse collection of malignant 
lymphoid cell tumors at varying stages of 

maturity 
1
 and it is the most common hematological 

malignancy 
2
. Lymphoma is classified mainly into 

non-Hodgkin lymphoma (NHL) and Hodgkin 
lymphoma (HL)

 3 
.Hodgkin lymphoma is a B-cell 

lymphoid malignancy.The two separate disease 
entities that make up HL are nodular lymphocyte-
predominant HL and classical HL

 4
. 

Non-Hodgkin lymphomas are a diverse category 
of lymphoproliferative tumors that are significantly 
less predictable than Hodgkin's lymphomas

 5
. 

In 2024, lymphoma was accounted for 3.3% of 
cancer-related fatalities in the United States and 
around 4% of all newly diagnosed cancer cases 

6,7
. 

Cancer cells, including lymphomas and solid 
tumors, have evolved multiple ways to evade 
immune detection and destruction, a phenomenon 
known as immune evasion.Lymphoma cells either 
evade detection by the immune system

 8
 or may 

"defend" themselves to develop resistance against 
immune eradication

 9
. 

The most crucial element of using 
immunohistochemical markers (IHC) for lymphoma 
diagnosis and classification is the type of 
immunohistochemical marker positivity (nuclear, 
cytoplasmic, or membrane) and the proportion of 
cells exhibiting the positivity needed for precise 
lymphoma classification and differentiation from 
reactive processes

 10
. 

Immunohistochemistry has important role in 
confirmation of diagnosis and accurate typing of B 
cell lymphoma. Many markers such as CD10, 
MUM1

11
,FLT3

12
, CD30, CD15, CD20

13
 and BCL6

14
 

are used for this purpose. 
Cluster of Differentiation 47(CD47) is a heavily 

glycosylated 50 Kd cell surface protein.CD47 
belongs to the immunoglobulin superfamily, 
originally named integrin-associated protein (IAP)

 

15
. It is encoded by gene called CD47 gene located 

on 3q13.12 region of chromosome in human 
16

. 
CD47 have the ability of interaction with a 

different ligands and affects many biological 
functions of target cells by binding to these ligands. 
It mediates immune homeostasis, cell proliferation, 
phagocytosis, migration and apoptosis.  
The ligands can be extracellular ligands such as 

signal regulatory protein alpha` (SIRP-a), 
thrombospondin-1(TSP-1), integrins 
(a2B1,a4B1,a5B1 and a6B1), CD36, CD95 and 
signal regulatory protein gamma or intracellular 
ligands such as Bcl-2/adenovirus E1B 19-KDa 
interacting protein 3 and Gi proteins 

17,18
.  

CD47 is expressed by approximately all cells in 
the body

 15
, widely expressed in different normal 

human cell types, including B cells, T cells, red 
blood cells, thymocytes, platelets, monocytes, 
endothelial, epithelial, neural cells, vascular 
smooth muscle, fibroblasts and sperm 

19
. CD47 is 

expressed in the membrane of different tumor cell 
types such as lymphoma, leukemia, 
gastrointestinal cancer, prostate cancer, lung 
cancer, and hepatocellular carcinoma 

17-

19
.Lymphoma cells often express CD47 which 

binds to signal regulatory protein alpha (SIRP-α) 
on macrophages, sending an inhibitory signal that 
prevents phagocytosis of tumor cells by innate 
immune cells

 20
 . 

 

Aim of The Study 
To evaluate the expression of CD47 in B-cell 

lymphoma in addition to study the association of 
expression of CD47 with some clinicopathological 
parameters such as type, site, age and gender. 
 

Materials and Method 
A retrospective and prospective case series study 

extending over six month, from September 2024 to 
February 2025, this study registered all cases 
diagnosed as B-cell lymphoma at governmental 
hospitals (Al-Jumhori and Al-Salam teaching 
hospitals) and those referred from private 
laboratories in Nineveh province in the north of 
Iraq. The study included 51 cases of B-cell 
lymphoma. All histopathological reports were 
thoroughly reviewed regarding the 
clinicopathological data, including age, gender and 
site. We examined the hematoxylin and eosin-
stained sections for each case and all HL cases 
showing positively for CD15 and CD30 while all 
NHL cases showing positively for CD20.The tumor 
was diagnosed according to the WHO 
classification system 2022. 
 

Immunohistochemistry 

IHC was done according to the directions 
provided by the manufacturer of the kit. Each case 
was studied for CD47 expression, formalin-fixed 
paraffin –embedded blocks of study samples were 
obtained and sections of 4 microns thickness were 
treated with xylene and rehydrated.Heat –based 
methods for antigen retrieval was used. All 
sections were put in a pressure cooker containing 
a solution of 10 mmol/L Tris buffer, 1 mmol/L 
EDTA, and pH9.0. The immersion lasted for fifteen 
minutes, then hydrogen peroxide (H2O2) used for 
inhibiting the inherent peroxidase activity.  

L 
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The sections were treated with Monoclonal 
Mouse Anti-CD47/IAP (Integrin Associated Protein) 
(Medayasis  USA)(code MC0027) at dilution range 
of (1:50) was used , incubated for thirty minutes at 
room temperature. The primary antibody was 
detected using the Mouse/Rabbit PolyDetector 
Plus HRP/DAB solution (code BSB 0265) from the 
Medaysis. Positive control tissue consisted of 
colon epithelial cells. 
Immunohistochemical markers and 

clinicopathological factors were evaluated using 
the statistical package for Social Science version 
23 SPSS to assess the correlation between CD47 
expression and variable categories were evaluated 
using the Fisher Exact test and the probability level 
(P<0.05)considered significant. 
 

Interpretation of CD47 Expression 

Evaluation of CD47 expression according to 
Allred score. The level of staining was classified as 
0 (no immunostaining), 1 (weak), 2 (moderate), 
and 3 (strong); the percentage of chromatosis cells 
was characterized as 0 (none), 1 (1–10%), 2 (11–
50%), 3 (51–80%), and 4 (>80%), 
Photomicrograph (1).Then multiply these two 
numbers: 0–2 is classified as (−); 3–4 as (+); 5–8 
as (++); and 9–12 as (+++).  0–1+ was classified 
as low expression, whereas 2–3+ was categorized 
as high expression

 21
. Due to the fact that all HRS 

cells expressed CD47 with at least weak 
cytoplasmic and membrane intensity, the scoring 
was done using a simplified version of the Allred 
system. Patients with weak or intermediate CD47 
expression on HRS cells were categorized as 
having low CD47 expression on HRS cells. While 
Cases with high expression of CD47 on HRS cells 
were identified by a uniform staining pattern and 
strong intensity of CD47 expression relative to 
neighboring cells 

22
. 

 

RESULTS 
Among 51 cases included in this study, 27(53%) 

were diagnosed as HL , whereas 24(47%) 
diagnosed as NHL. The age of the patients under 
60 years was observed in 23 cases (45%) while at 
60 years and above, there were 29 cases (55%). In 
HL, the age of patients ranged from 4-70 years 
(mean 31.29 y), (median 28 y) and peaked at 20-
29 y (8/27), while in NHL, the age of the patients 
ranged from 23-84 years (mean 62y), (median 66y) 
and peaked at ≥ 60 years (18/24).  
The distribution of the study sample according to 

the presentation sites, 33 cases (64.7%) had nodal 
presentation (24 HL and 9 NHL) while extra- nodal 
presentation was noticed in 18 cases (35.3%) (3 
HL and 15 NHL) is showed in figure (1). 

Distribution of the study sample according to 
gender is demonstrated in figure (2) and showed 
that 26 cases (51%) of the study sample were 
males while 25 (49%) were females. 
The distribution of the study sample according to 

CD47 expression is demonstrated in figure (3) and 
showed that 33 cases (64.71%) of the study 
sample were high CD47 expression while 18 cases 
(35.29%) were low CD47 expression group. 
Comparison of the study parameters in relation to 

CD47 high and low expression groups is 
demonstrated in the table below. It revealed that in 
high CD47 expression group, patients younger 
than sixty years were more frequent (20 out of 33) 
(60.6%) but among low CD47 expression group ,it 
was divided equally between patients younger and 
older 60 (9 cases for each) ; the difference was 
statistically not significant (P value=0.3).Females 
were predominant in high CD47 expression group 
represented in 19 cases (57.6%) while male were  
predominant in low CD47 expression group 
represented in 12 cases (66.7%); the difference 
was statistically not significant (P 
value=0.08).Nodal and extranodal presentation 
showed no statistically significant difference 
between the study groups although the nodal was 
more frequent (P value=0.4).NHL were 
predominant in high CD47 expression group 
represented in 17 cases (51.5%) while HL were 
predominant in low CD47 expression group in 11 
cases (61.1%); the difference was statistically not 
significant (P value=0.2).   
 

Table: Comparison of The Study Parameters with 
CD47 Expression Groups of B- cell Lymphoma. 

Characteristics 
CD47 p-

value High Low Total 

Age     0.3* 

 <60 years 
20 
(60.6%) 

9 (50.0%) 
29 
(56.9%) 

 

 ≥60 years 
13 
(39.4%) 

9 (50.0%) 
22 
(43.1%) 

 

Gender    0.08* 

 Male 
14 
(42.4%) 

12 
(66.7%) 

26 
(51.0%) 

 

 Female 
19 
(57.6%) 

6 (33.3%) 
25 
(49.0%) 

 

Presentation site    0.4* 

 Extranodal 
11 
(33.3%) 

7 (38.9%) 
18 
(35.3%) 

 

 Nodal 
22 
(66.7%) 

11 
(61.1%) 

33 
(64.7%) 

 

Histological type    0.2* 

 HL 
16 
(48.5%) 

11 
(61.1%) 

27 
(52.9%) 

 

 NHL 
17 
(51.5%) 

7 (38.9%) 
24 
(47.1%) 

 

*Fishers Test has been used 
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Figure (1) Distribution of the study sample 

according to presenting site 
 

 
Figure (2) Distribution of the study sample 

according to gender 
 
 

 
Figure (3) Distribution of the study sample 

according to CD47 expression. 
 

 

 

 
Photomicrograph: IHC expression model of CD47 

in B-cell lymphoma according to percentage of 
staining of cells:(A)Membranous and cytoplasmic 

brown DAB staining of <50% CD47 
expression(black arrow) (×400),(B) Membranous 

and cytoplasmic brown DAB staining of <80% 
CD47 expression(black 

arrow)(×400),(C)Membranous and cytoplasmic 
brown DAB staining of >80% CD47 

expression(black arrow) (×400). 
 

DISCUSSION 
B-cell lymphomas are clonal malignancy resulting 

from the aberrant proliferation of a single B-cell 
(clone) that result in the development of the tumor 
23

. It can be classified according into the presence 
or absence of RS cells into HL and NHL 
respectively

 24,25
.  

CD47, a trans-membrane glycoprotein , it is one 
of the members of immunoglobulin superfamily ,a 
proximately expressed on the surface of almost all 
cells of the body in addition to many malignant 
cells including lymphoma. It provides a ―do not eat‖ 
signal by binding to the N-terminal region of signal 
regulatory protein alpha (SIRPα) on immune cells 
and suppresses phagocytosis of CD47 binding 
cells 

26-28
. 
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High CD47 expression in the current study was 
prevalent in individuals under sixty (60.6%), agreed 
with  Kiliçarslan A et al. (54.5%)

29
  in Turkey and 

Lopez-Pereira et al.  (76.92%)
30

 in Austria on 
classical Hodgkin lymphoma. This contrasts with 
finding of Cho J et al. in Korea and Kazama et al. 
in Japan who reported a predominance in 
individuals aged 60 and older with rates of 
(56.4%)

31
 and (83%)

32
 respectively on DLBCL . 

This disparity in age predominance may be 
attributed to demographic variability and difference 
in the subtypes between our region and Europe 
and East Asia 

33-35
.  

The current study analysis indicates that high 
CD47 expression is more prevalent in females than 
in males (57.6 %), corresponding with the findings 
of Kazama et al. on DLBCL  in Japan (52%) 

32
. 

This finding could be due to CD47 expression is 
influenced by sex hormones particularly estrogen 
as there is research indicates that anti-estrogen 
therapies, such as tamoxifen , can regulate CD47 
expression in breast cancer cells 

36
.  

While there were some studies with high CD47 
expression in males than in females, such as those 
by Gholiha et al. on classical Hodgkin lymphoma in  
Denmark and Sweden  (69%)(60%)

22
 and Cho J et 

al. on DLBCL in Korea (18.8%)
31

, as male 
predominance in high CD47 expression lymphoma 
is likely due to a combination of genetic and 
molecular differences, variation in the tumor 
microenvironment and epidemiological factors

 37
. 

Different studies showing high CD47 expression 
in nodal sites like  Gholiha et al.( 35%- 38%) on 
classical Hodgkin lymphoma 

22
,Starr et al. in his 

case report also revealed significant CD47 
expression in both nodal and intravascular DLBCL 
cells

 38
 and these agreed with present study 

(66.7%).  
The difference in the percentage may be 

explained by variations in scoring criteria, cohort 
characteristics, tumor biology and subtype. Also 
our results contrasts with the findings of Chao et 
al., who identified high CD47 expression of NHL at 
extra nodal sites (66%)

39
. These discrepancies 

may be ascribed to the predominance of HL in our 
region

 40,41
. 

In current study, instances with high CD47 
expression show a slightly higher percentage in B 
cell NHL than in HL (51.5% vs  48.5%). This may 
be attributed to higher CD47 expression in most 
subtypes of B cell  NHL compared to HL, 
especially in aggressive B-cell lymphoma like 
DLBCL

42. 
Also in the cases of HL, 59.25% 

exhibited high CD47 expression. This is higher with 
what was reported by Gholiha et al. on classical 
Hodgkin lymphoma in Denmark and Sweden 
(35%-38%)

22
.  

This may be due to in the middle eastern 
population has different HL epidemiology like age 
distribution, histologic subtypes, genetic 
background, EBV-associated prevalence 
compared to Scandinavia

 22,43,44
 .  

On the other hand  López-Pereira B et al. in 
Asturias, reported a uniform high CD47 expression 
(100%) across all HL study samples, a finding 
potentially skewed by the limited sample size of 
only thirteen cases

 30
. In the current cases of B cell 

NHL, CD47 expression was high in (70.83%) of 
instances.  In light of the lack of supplementary 
studies particularly addressing NHL, cited research 
concentrating on the predominant subtype of our 
NHL cases, namely DLBCL like by  Kazama et al. 
in Japan reported 59%

 32
, Shen YG et al.in China, 

reported 65.5%
 45

, and Chao et al.in US, reported 
16.4% for DLBCL 

39
. In DLBCL the cancer cells 

increase the expression of CD47 in order to help 
them to evade the immune system, especially from 
macrophages in addition to changes in the genes 
of lymphoma like 18q21 gain in addition to high 
MYC protein which make the cancer grow faster 
46,47

.  
According to the results of this study ,high CD47 

expression in B-cell lymphoma may support the 
rationale for incorporating CD47 blockade in B-cell 
lymphoma treatment as overexpression of CD47 
has been associated with poor prognosis in B-cell 
lymphomas 

48
. Different approach target 

CD47/SIRP-α axis have been appeared and 
changed from preclinical studies to early clinical 
trials such as CD47 targeting agents ,like 
Magrolimab (Hu5F9-G4), a humanized monoclonal 
IgG4 antibody, it inhibits CD47 signaling, which 
lead to increases macrophage phagocytosis ,it also 
activates Antibody-dependent cell-mediated 
cytotoxicity (ADCC)

48
. The combination of 

Magrolimab with rituximab (anti CD20, cytotoxic 
drug) make magrolimab more effective than alone 
especially in patients with diffuse large B-cell 
lymphoma and follicular lymphoma 

49-51
. 

 

Limitation of The Study 
The current study has some limitations, including 

a small sample size, lack of case diversity and 
absence of patient follow-up. 
 

CONCLUSION 
CD47 is an important immunohistochemical 

marker having therapeutic implications. High 
expression associated with female gender and 
younger age patients, however, long term follows 
up studies on larger sample is recommended to 
elicit the prognostic role of CD47 expression in B-
cell lymphoma cases in Iraq. 
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