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Background: Malignant lymphomas represents a heterogeneous collection of 

neoplasms characterized by tumor cells that have similarity to mature 

lymphocytes, histiocytes, or their progenitors. The selection of suitable markers 

by pathologists is of utmost importance, to achieve an optimal diagnosis , staging 

and monitoring of patients with  lymphoma. 

Objective: To assess the validity and role of  Immunohistochemistry studies in 

Prediction and Staging of Malignant Lymphoma among Iraqi Patients. 

Methods: A prospective clinicopathological and immunohistochemical study 

conducted during a period of  20 months, in the years 2021-2023. The study  

included 42 Iraqi patients with different types of malignant lymphomas. A total of 

65 tissue specimen blocks were sectioned and examined utilizing 

immunohistochemical studies  

Results: Hodgkin’s (HL) and Non- Hodgkin’s (NHL) lymphomas confirmed in 57.1% 

and 42.9% of cases, respectively. Patients tend to be of older age with a mean 

age of 47.3 years in HL and 50.6 years in NHL cases. Males were relatively 

dominant in both groups. Immunoreactivity score (IRS) and Ki-67 proliferative 

index were good predictor of advanced stage malignant lymphomas.   

Conclusions: The immunohistochemical (IHC) studies has a crucial role in the 

diagnostic process of types and subtypes of lymphomas.  Immunoreactivity score 

(IRS) and Ki-67 proliferative index were good predictor of advanced stage 

malignant lymphomas for both HL and NHL 
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1. INTRODUCTION 

Lymphomas develop from abnormal lymphocytes. A distinction is made between around 60 

different subtypes of lymphoma - and the possible symptoms are also diverse. Typical 

symptoms do not always occur, but there are some warning signs. Malignant lymphoma 

include two main types; Hodgkin’s and non-Hodgkin’s  based on the histological appearance. 

The NHL are made up of around 40 subtypes, with 80% originating in either mature or 

immature B cells and the remaining 20% in T and natural killer cells. (1–3). Although 

malignant lymphoma is considered a rare disease, its incidence has increased in the last 4 

decades at a rate of 3-4%. Annually, more than 200000 cases are newly detected with 

malignant lymphomas Sixty percent of these cases are attributable to NHL, whereas HL 

accounts for the remaining forty percent. On the other hand, about 3% of all cancer fatalities 

are attributable to lymphomas worldwide (4). Hodgkin’s lymphomas is a possibly curable 

disease, and the 10-year survival reached about 80%, however, but it leads to recurrence or 

death in about 20-30% of patients, and even for patients with NHL in advanced stages, a 

complete cure is also possible (5). Until the end of the 20th century, the therapy of 

malignant lymphoma consisted mainly of a combination of cytotoxic chemotherapy with or 

without additional radiotherapy. However, the treatment results were not satisfactory in 

many cases. Clinically, it exhibits an aggressive progression . Furthermore, other category of 

NHL lymphoma is the mature B-cell lymphoma (BCL), which also called mantle cell 

lymphoma,  that is cytologically classified as an indolent NHL with an average survival period 

of three to four years. The low-grade B-cell lymphoma  has the most worse prognosis, as 

majority of patients are diagnosed at an advanced stage The prognosis of mantle cell 

lymphoma  is also poor due to the absence of a known curative treatment (6).Based on 

morphological criteria, a differentiation is established between HL (presence of Hodgkin’s  

and R-S cells) and NHL where these cells are typically not observed. Despite the low 

incidence rate of these malignancies they hold substantial significance due to the notable 

surge in the prevalence of these malignancies  throughout the last three decades. 

Nevertheless, it is important to note that there is a gradual increase in the incidence of 

newly confirmed HLs. (3,7)  
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Classification: 

Hodgkin’s lymphoma: Depending on the histomorphological picture, phenotypes, and 

molecular features,  according to the REAL/WHO, HL can be classified into classic (cHL) which 

is further classified into nodular sclerosing,  Lymphocyte-dominant, Mixed-cellular and 

Lymphocyte-depleted HL (8,9).  

Non-Hodgkin’s Lymphoma:  

Due to the complexity and diversity, there was no uniform classification for the NHL for a 

long time. New findings in relation to morphology, cytology, clinical, molecular genetics and 

immune phenotypes were taken into account (11). According to the  WHO classification was 

published in 2001 (10) and revised in 2016 (11). NHL is classified based on the type of cell 

from which the malignancy is originated. Almost 10-15% of NHL are originated from T or 

natural killer (NK) cells  while majority of NHL (almost 85-90%) of B-cell origin and they are 

different in their histomorphological, phenotypes and clinical features (8).  

Pathogenesis:  

Hodgkin’s lymphomas are characterized histologically by the Hodgkin’s and Reed-Sternberg 

cells. These are large blasts and multinucleated giant cells of monoclonal origin (Figure 1). 

They represent the actual neoplastic cells (12). However, they only make up about 1% of the 

entire cell picture. The rest is formed by an inflammatory infiltrate, including lymphocytes, 

monocytes, granulocytes, mast cells and histiocytes (13). The 4 subtypes of classic HL ; 

nodular sclerosing, rich in lymphocytes, mixed cells and poor in lymphocytes, can be 

distinguished based on the number of Hodgkin’s and Reed-Sternberg cells, cell infiltrate, 

growth pattern and age of the patients. From other point of view, the classic HL are 

characterized immunohistochemically by the surface features CD30 and partially CD15. 

These are absent in the NLPHL. Specific B cell antigens (e.g. CD20, CD79a) are characteristic 

of NLPHL. The infiltrate can be recognized by small nodular lymphocytes and only 

occasionally has giant cells with small nucleoli, which are known as "lymphocyte 

predominant cells“ (LP cells) or popcorn cells (14,15)  
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Figure 1. Hematoxylin-eosin stain. Hodgkin’s lymphoma with multinucleated Hodgkin’s and 

Sternberg-Reed cells (arrows) 

Regarding Non-Hodgkin’s lymphomas, currently WHO distinguishes more than 50 different 

subtypes, which show broad clinical, epidemiological and pathological heterogeneity. For 

this reason, only a few sub-forms that are important in terms of common entities (10,16,17)  

The NHL subtypes are widely varied with regard to cytomorphologically and 

histopathologically (11) The diffuse large B-cell lymphoma (Figure 2) is the commonest, 

contributes for about  30-40% of NHL. In low-grade NHL, follicular subtype id the commonest 

contributes for 20-25% (18). Subtypes like indolent lymphoma , Burkitt lymphoma and others 

are less common. Immunophenotypically, membrane-bound IgM, B-cell-specific antigens 

(CD19, CD20, CD79a) as well as CD5, CD23 and CD43 can be found in B-CLL.  



Al-Hamadani et al., AJMS  2024;, 10 (2): 62-83 
 

AJMS | 66  
 

 

Figure 2. Demonstration of a slide for Diffuse large B-cell Lymphoma 

 

Staging : 

The Ann Arbour classification is used to stage Hodgkin's lymphomas and the most of non-

Hodgkin's lymphomas. (19). This is based on the anatomical distribution of the affected 

lymph node regions in the body: 

Stage I:  only one lymphatic site is affected. 

Stage II: In this stage the ≥ 2 LN regions on one side of diaphragm are affected  

Stage III: When 2 or more LN regions are affected on both diaphragm’s sides  

Stage IV: Involvement of multiple regions (diffuse involvement of organs /tissues) 

Diagnosis 

The first step in diagnosis is the physical examination during which the lymph nodes are 

palpated. A blood test is also one of the diagnostic measures. In many cases, a tissue sample 

must be taken to confirm the diagnosis. For this purpose, a suspicious lymph node or 

suspicious tissue is removed in a small surgical procedure; Depending on the localization, this 

procedure is performed under local or a short general anesthesia. The sample taken is then 

examined for histological (histological, immunohistochemical) examination. Some forms of 

lymphoma are diagnosed from the blood without the need for bone marrow tests (2,20–23). 
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Immunohistochemistry 

The histopathological and immunohistochemical evaluation of lymphomas and its 

differential diagnosis is a crucial aspect of its diagnosis in an academic setting. The hallmark 

of immunohistochemical diagnosis in classical Hodgkin’s lymphoma is the presence of CD30 

and CD15 markers. (22,23) 

Additionally, Reed-Sternberg (RS) cells express class II histocompatibility antigens and other 

accessory molecules, including CD27L, CD30, CD54, CD58, CD80, and CD86, which facilitate 

attraction and interaction with T lymphocytes. The presence of Epstein-Barr virus (EB) DNA 

in RS cells has been demonstrated through immunohistochemistry techniques. In NHL, an 

immunohistochemical examination used to clarify whether a B or T cell lymphoma is present; 

mature B lymphocytes also carry the protein CD20 on their surface when they develop into 

cancer cells (B lymphoma cells). Then this protein is found in even higher numbers on the cell 

surface. In contrast, the surface protein CD3 is typical for T-lymphocytes and the cancer cells 

that develop from them (T-lymphoma cells). Additionally, other investigations are necessary 

to be performed these include, for example, inflammatory parameters (24). However, many 

aspects are still unclear, especially since the entities differ significantly from one to another 

in numerous respects. Therefore, in order to advance knowledge about diagnostic and 

prognostic role of immunohistochemistry in malignant lymphomas we present this work. 
 

2. Patients , Material and Methods 

A prospective clinicopathological and immunohistochemical study conducted during a period 

of  20 months, in the years 2021-2023. The study  included 42 Iraqi patients with different 

types of malignant lymphomas (Hodgkin’s or Non-Hodgkin’s) whose biopsied tissue specimens 

were referred for histopathological studies. However, some patients had more than one 

specimen, hence, we were able to retrieve a total of  65 paraffin blocks which were prepared 

and made available for immunohistochemical staining in the laboratory for cytology and 

pathology studies (Figure 3). The samples were partly from the same tumor or came from 

different affected sites of a patient. 
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Figure 3. Number of patients and tumor prepared blocks 

 

Inclusion criteria: 

1. Iraqi patients with malignant lymphomas  

2. Both genders 

3. Adult aged older than 18 years   

4. Had sufficient one or more specimens of biopsied tissues  

5. Tissue samples were exclusively primary tumors 

6. Had full-data along with the request for histopathological study 

Exclusion criteria: 

1. Patients with missed data 

2. Patients with incomplete or unapproved diagnosis 

3. Patient with recurrence or metastasis 

This research project and the associated use of patient data has received an ethical approval 

from the official authorities and the ethics committee . 

Tissue sections and immunohistochemistry 

A total of seven tissue sections of 4 μm thick were made from each of the 65 tumor blocks 

using a microtome and applied to slides coated with poly-L-lysine. and examined using 

immunohistochemical staining.  

Sections from each block were stained with hematoxylin and eosin and analyzed 

immunohistochemically for different antigens, these include  CD3 (B-cell marker), CD20 (as T-
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cell marker), CD79 α ,  CD15, CD30. To support the diagnosis, cHL was considered as CD15+ve, 

CD30+ve, CD20-ve, while NLPHL type was considered when CD20+ve (25) 

After complete drying at room temperature, the immunohistochemical staining was carried 

out. The deparaffinization process involved immersing the sample in a xylene bath for a 

duration of 5 minutes, which was repeated for three times. The rehydration process involved 

immersing the specimen in ethanol baths of varying concentrations (95%, 90%, and 75%) for a 

duration of 5 minutes each. This was followed by a subsequent immersion in a distilled water 

bath for an additional 5 minutes. The antigen retrieval process was conducted using a 

microwave and EDTA buffer (pH= 8) for a duration of 20 minutes. The activity of endogenous 

peroxidase was suppressed by subjecting the tissue to a 6% oxygenated water solution for a 

duration of 5 minutes. Subsequently, the specimen is subjected to incubation with primary 

antibodies for a duration of 60 minutes at a temperature of 37°C, following a prior washing 

step with a phosphate-buffered saline (PBS) solution for a duration of 5 minutes. The primary 

antibodies employed in this study were diluted at a ratio of 1:50. Subsequently, the tissues 

underwent a washing procedure using PBS/Tween solution, followed by incubation at 37°C for 

30 minutes using the HPR EnVision detection system. Then the tissues underwent a water 

wash, which was afterwards followed by signal visualization using 3-3-diaminobenzidine. 

Subsequently, the nuclei were counterstained using hematoxylin. A dehydration procedure 

then  conducted utilizing a bath containing ethanol of progressively higher concentrations by a 

cleansing and mounting procedure involving the application of Canadian balsam and 

coverslips. Antigens in a tissue can be made visible with the help of immunohistochemistry. In 

the present work, the indirect peroxidase method was used to detect the Antigens. 

If a patient had several tumor blocks, an average was calculated from the individual values, so 

that at the end , exactly one IRS value per receptor and one Ki-67 index was determined for 

each patient. 

Evaluation of the immunohistochemical staining 

The determination of the percentage of cells that exhibit positive staining was initially 

conducted using the light microscope (Olympus, Tokyo, Japan) which provided the basis for 

the evaluation of the stained preparations. The focus was on color intensity, staining 

proportion, type of staining, membrane permanence, vascularization, distribution and 
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expression patterns of stained areas as well as stained areas in the surrounding tissue. 

Immunoreactive Scores were evaluated using the 12-points semiquantitative 

immunoreactivity score (IRS) (ranging from 0 to 12 points) was used to figure out how strong 

the cytoplasmic reaction was. (Table 1).  

 

 

The immunoreactivity score (IRS) is calculated as the product of multiplication of the 

percentage of positivity of cells by the staining reaction intensity.   The values of IRS were 

categorized as follows: 0-2, 3-5, 6-8 and 9-12to indicate negative, weak, moderate or strong 

positivity, respectively. 

Assessment of Proliferation activity with Ki67  

The Ki67 proved to be a valuable predictor of lymphoma with some variation across the 

subtypes (26).  Also it had been documented that Ki67 index of  ≤ 45% can differentiate 

indolent from aggressive lymphomas and the higher Ki67 index associated with more 

advanced grade . Therefore, the proliferation activity of the malignant lymphomas,  was 

assessed depending the proportion of cell nuclei which are positive for Ki67. The same 
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immunohistochemical procedure as described before was applied. At 400x magnification, the 

positive and negative cell nuclei were counted manually from 10 main visual fields each from a 

representative tumor area. Subsequently, we calculated the  Ki-67 proliferation index 

according to the following equation (26–28): 

 

Statistical analysis: 

The statistical tests were performed with SPSS version 28. First, the data were checked for 

normality using the Kolmogorov-Smirnov test of goodness. 

A normal distribution could only be determined for the age of the patients when the disease 

was first diagnosed. The Mann-Whitney U test was used to find out whether there was a 

difference between the IRS values of the HL and the NHL. Chi-square test used to compare 

categorical variables across the subgroups. Exact tests used accordingly when the chi square 

was inapplicable . Receiver operating characteristics (ROC) curve analysis used to assess the 

validity of IRS and Ki-67 in prediction of advanced stages and prognostic values.  P. value of  ≤ 

0.05 considered significant. 

 

 3. RESULTS 

 During the study period, 42 patients with malignant lymphomas were diagnosed HL found in 

24 (57.1%) and NHL in 18 patients (42.9%), (Figure 4), Among the cases, males were 

relatively dominant contributed for 54.8% (Figure 5). Age distribution showed a mean of 47.3 

± 9.1 years in HL group and 50.6 ± 8.4 years in NHL group with no significant difference, 

(P>0.05). Males were dominant in both HL and NHL groups, contributed for 54.2  and 55.6%, 

respectively,  (P > 0.05), (Table 1). Nodular sclerosis was the more frequent HL subtype 

(45.8%) followed by Mixed cellularity (41.7%), Lymphocyte-dominant and lymphocyte-

depleted HL were found in 8.3% and 4.2%, respectively. Among NHL group, B-cell NHL was 

the commonest (72.2%), T-cell type in 22.2% while mixed type in only one patient (5.6%). 

Ann Arbor staging revealed stage I in 8 patients, stage II in 16, stage III in 11 and stage IV in 7 

patients, contributed for 19%, 38.1%, 26.2% and 16.7%, respectively, (Table 2). 
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Table 3 summarizes the laboratory parameters that received with the histopathology 

requests. A total of 65 tissue specimens were received belonged to the 42 cases of 

lymphoma where some patients had more than one specimen. The tissue specimens were 

biopsied from lymph nodes of cervical regions in 29.2%, axillary regions (26.2%) and inguinal 

regions (18.5%). Specimens of bone morrow biopsy represented 15.4% of all specimens. 

Mesenteric/peritoneal and mediastinum /pulmonary specimens were 4 and 3 respectively, 

however, some of the different tissue samples were taken from the same lymph node, some 

of the samples came from different affected lymph nodes or tissues, (Table 4). 

The CD and Ki-67 expression in the studied specimens revealed positive CD3 expression in 

35.4%, CD15 (93.8%), CD20 ( 83.1%), CD30 (95.4%), and CD79α in 69.2%. Ki-67 expression of 

≥ 45% was reported in 33.8% and < 45% in 66.2%, (Table 5).  Immunoreactivity score (IRS) of 

the 65 tissue specimens revealed low score of 0-2 in 11 specimens (16.9%), a score of 3 – 5 

reported in 23 (35.4%), IRS of 6-8 in 19 (29.2%) and a score of 9-12 reported in 12 specimens 

(18.5%), (Table 6). For assessment of the role of IRS and Ki-67 in prediction of advanced 

stage lymphomas , we used receiver operating characteristics (ROC) curve analysis , (Figure 6 

and 7), which revealed that both IRS and Ki-67 were good and reliable predictors for 

advanced stage of lymphomas. For IRS the area under the ROC curve (AUC) was 0.908 at a 

cutoff point of ≥ 5 and produced a sensitivity of 85.3%, specificity of 86.3%, and accuracy of 

85.8%. For Ki-67 index the AUC was  0.847 at a cutoff point of > 45%  giving a sensitivity, 

specificity and accuracy of 85.7%, 89.8% and 87.8%, respectively, (Table 7).  
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Figure 4. Distribution of the studied group according to the type of lymphoma (N= 42) 

 

 

 

 Figure 5. Distribution of the studied group according to gender (N= 42) 

 

 

 

HL   
N=24
57.1%

NHL 
N=18
42.9%

Male 
N=23
54.8%

Female 
N=19
45.2%
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Table 1. age and gender distribution according to the type of lymphoma 

Variable 
  

HL (N= 24)  NHL (N= 18) 
P. value 

No. % No. % 

 Age (year) < 30 13 54.2 6 33.3 

0.330 
ns 

  30 - 39 6 25.0 5 27.8 

  ≥ 40 5 20.8 7 38.9 

  Mean age (SD)  47.3 (9.1) 50.6 (8.4) 
 0.236 
ns 

Gender  Male 13 54.2 10 55.6 
0.892 
ns   Female 11 45.8 8 44.4 

SD: Standard deviation, ns: not significant 
 

Table 2. Distribution of Lymphoma cases according to the subtypes 

Lymphoma Subtype No. % 

Hodgkin’s 
lymphoma  

Nodular sclerosis 11 45.8 

Mixed cellularity 10 41.7 

  Lymphocyte-dominant 2 8.3 

  Lymphocyte-depleted  1 4.2 

 Total 24 100.0 

Non- Hodgkin’s 
lymphoma  

B-cell 13 72.2 

T-Cell 4 22.2 

  Mixed (non-specified) 1 5.6 

Total  18 100.0 

Ann Arbor staging 

Stage I 8 19.0 

Stage II 16 38.1 

Stage III 11 26.2 

Stage IV 7 16.7 

Total  42 100.0 

 

 

 



Al-Hamadani et al., AJMS  2024;, 10 (2): 62-83 
 

AJMS | 75  
 

 

Table 3. Distribution of laboratory parameters of 42 cases with malignant 
lymphomas 

 Parameter 
 

No. % 

HGB < 11 10 23.8 

  ≥ 11 32 76.2 

WBC (x10³) cells/mm³ 
< 15 34 81.0 

≥ 15 8 19.0 

Lymphocyte  (x10³) cells/mm³ 
< 0.7 3 7.1 

≥ 0.7 39 92.9 

ESR < 30 13 31.0 

  ≥ 30 29 69.0 

LDH < 450 30 71.4 

  ≥ 450 12 28.6 

Bone morrow Involved 4 9.5 

  Not involved 38 90.5 

 

 

 

Table 4. Sites of 65 tissue specimens from 42 cases with malignant 
lymphomas* 

Site No. % 

Cervical regions 19 29.2 

Axillary regions 17 26.2 

Inguinal regions 12 18.5 

Bone marrow biopsy 10 15.4 

Mesenteric/peritoneal 4 6.2 

Mediastinum /pulmonary 3 4.6 

Total samples 65 100.0 

*Some cases had more than one specimen,  
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Table 5. CD and Ki67 expression in 65 tissue specimens from 42 cases 
with malignant lymphomas 

 Marker  Status No. % 

CD3 Positive 23 35.4 

  Negative 42 64.6 

CD15 Positive 61 93.8 

  Negative 4 6.2 

CD20 Positive 54 83.1 

  Negative 11 16.9 

CD30 Positive 62 95.4 

  Negative 3 4.6 

CD79α Positive 45 69.2 

  Negative 20 30.8 

Ki67 expression ≥ 45 % 22 33.8 

  < 45 % 43 66.2 

 

 

Table 6. Immunoreactivity score (IRS) of the 65 tissue specimens 
from 42 cases with malignant lymphomas 

IRS No. % 

0 - 2 11 16.9 

3 – 5 23 35.4 

6 – 8 19 29.2 

9 - 12 12 18.5 

Total  65 100.0 
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Figure 6. ROC analysis for the validity of  IRS in prediction of advanced stage of lymphomas 

 

 

 

Figure 7. ROC analysis for the validity of  Ki-67 in prediction of advanced stage of 

lymphomas 
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Table 7. Cutoff points and validity parameters of  Ki67 index and IRS in prediction of 
advanced stage and prognostic cutoff points of malignant lymphomas  

Parameter IRS Ki67 index 

Cutoff point  ≥ 5 > 45% 

AUC 0.908 0.874 

Sensitivity 85.3% 85.7% 

Specificity 86.3% 89.8% 

Accuracy 85.8% 87.8% 

PPV 86.2% 89.4% 

NPV 85.4% 86.3% 

AUC: Area under the ROC curve, PPV: positive predictive value, NPV: Negative 
predictive value.  

 

4. DISCUSSION 

The nomenclature "malignant lymphoma" was initially introduced by Bilroth in 1871 to 

delineate the presence of neoplasms originating from lymphoid tissue, nonetheless, it 

appeared that the lymph node enlargement may arise from a combination of neoplastic, 

infective, and other miscellaneous factors (29). Since that time, malignant lymphomas 

represents a heterogeneous collection of neoplasms characterized by tumour cells that have 

similarity to mature lymphocytes, histiocytes, or their progenitors. Lymphomas are 

categorized into two distinct types: Hodgkin lymphoma (HL), which exhibits a relatively 

defined nature, and non-Hodgkin lymphoma (NHL), which displays a significantly greater 

degree of heterogeneity. The conventional approach to diagnosis, classification, and 

prognostic evaluation relies solely on morphological characteristics such as cell size, nuclear 

and cytoplasmic features, and the distribution pattern (nodular or diffuse). However, this 

method has inherent limitations and necessitates the use of additional techniques such as 

immunohistochemistry, cytogenetics, and molecular studies to achieve a more precise and 

accurate diagnosis (30). The current study tried to assess the characteristics of malignant 

lymphomas among Iraqi patients who had this malignancy and to achieve a comprehensive 

examination of the immunodiagnostic approach to lymphoma, along with an exploration of 
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some prevalent immunohistochemistry markers employed in this context. A total of 65 tissue 

specimens were received in our lab belonged to 42 patients with different types of malignant 

lymphomas. We only included the specimens that exclusively taken from primary lesions. 

Despite the fact that the incidence of HL is lower than NHL worldwide and the incidence of 

HL either decreases or stationary in many countries (4), we found higher rate (57.1%)  of HL 

among our cohort, however, this could be due to difference in the nature of malignant 

lymphomas in Iraqi population where previous Iraqi studies documented higher prevalence 

of HL than NHL among Iraqi population , Ghazi et al. found HL in 62% of their studied group 

(31). We found no significant difference in age or gender distribution across the types of 

lymphoma, HL vs. NHL, however, our objectives did not concern with the age or gender 

variation in malignant lymphomas, nonetheless, previous studies have shown predominance 

of male gender in HL and higher incidence of NHL with advancing age, however, with a few 

exceptions, malignant lymphomas are to be regarded as diseases of old age, which is also 

reflected in the patient data examined. (4). This may be attributed to our small sample size. 

In our study, Nodular sclerosis and Mixed cellularity were the commonest HL subtypes while 

B-cell subtype was the most common NHL which agreed that reported in previous studies 

(31,32).  We documented that cervical regions and axillary regions were the commonest sites 

from which the specimens were selected, followed by inguinal regions. It is well known that 

malignant lymphomas are more common in these regions (33). In our study, the expression 

of  expression of CD30 reported in (95.4%) which is close to the findings of Fadhil et al. (32) 

who found expression of CD30 in 100% however, we found CD15 expressed in almost 94% of 

cases which is higher than that reported by Fadhil et al. (32) who found CD15 expressed in 

almost 51%, We found that CD79α expressed in 69.2% of cells. Lower expression rate 

reported in HL as reported by  Sakatani et al. who found that CD79α expressed in 36.4% of 

HL(34). However, the expression of CDs is widely varied among different studies and may 

affected by the variation in the populations, the study designs, the laboratory techniques 

and the procedures applied.   

In the current study we found that Immunoreactivity score (IRS) and Ki-67 proliferative index 

were good and reliable predictors for advanced stage of lymphomas. For IRS the area under 

the ROC curve (AUC) was 0.908 at a cutoff point of ≥ 5 and produced a sensitivity of 85.3%, 
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specificity of 86.3%, and accuracy of 85.8%. For Ki-67 index the AUC was  0.847 at a cutoff 

point of > 45%  giving a sensitivity, specificity and accuracy of 85.7%, 89.8% and 87.8%, 

respectively. These findings reflect the value and role of immunohistochemistry in diagnosis 

and prognosis of malignant lymphoma in both of their types , HL and NHL. Similar findings 

were also reported in earlier studies; Lacet et al. documented that lower positivity CD cells 

associated with better prognosis and longer disease free rate and survival (22). In a study 

conducted in China, HE et al. documented that Ki-67 proliferation index is a valuable 

predictor of lymphoma with some variation across the subtypes (26).  On the other hand, the 

Chinese study  proved that  Ki67 index of  ≤ 45% can differentiate indolent from aggressive 

lymphomas and the higher Ki67 index associated with more advanced grade as we did find in 

our study. Zeggai et al. concluded that immunohistochemistry study can be useful in 

monitoring and follow-up of patients at risk and help to achieve appropriate management 

(35). Cho et al. concluded that IHC studies are important in diagnosis, staging and prognosis 

of malignant lymphomas. 

Limitations of our stud are due to small sample size which is attributed to the low incidence 

of malignant lymphoma in general and lower number of patients who were registered in our 

center. However, further studies included multiple center are highly recommended to include 

larger number of patients with this disease. 

5. CONCLUSIONS  

The immunohistochemical (IHC) studies has a crucial role in the diagnostic process of types 

and subtypes of lymphomas.  Immunoreactivity score (IRS) and Ki-67 proliferative index were 

good predictor of advanced stage malignant lymphomas for both HL and NHL.  The selection 

of suitable markers by pathologists is of utmost importance, as it should align with the 

patient's clinical condition, and the outcomes of immunohistochemistry  studies, and the 

precise interpretation of immunohistochemistry  data to achieve an optimal diagnosis of 

lymphoma. Hence, it is imperative for physicians to ensure the collection of adequate 

samples and appropriate fixation techniques in order to achieve precise 

immunohistochemistry  results that can contribute to a conclusive and dependable 

pathology diagnosis. 
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