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Abstract

ackground: This investigation concentrated on Hodgkin and non-Hodgkin lymphomas in the Iraqi
B province of Al-Muthanna. Environmental and immune characteristics have a role in this malignancy.

In an attempt to assess Hodgkin and non-Hodgkin lymphomas in Iraqi patients, in addition to the
detection of specific immunological and virological data, 30 patients and 10 controls were scrutinized.

Methods: Forty subjects with an age range of 20-82 years, 30 with lymphomas (Hodgkin and non-Hodgkin),
and 10 with no lymphomas were analyzed. The tissue blocks were tested for EBER-EBV and PP65-CMV
viruses using the in-situ hybridization (ISH) technique with the aid of kits of specific probes for viruses. Also,
immunological markers such as CD markers were investigated using immunohistochemistry (IHC).

Results: In the Iragi Al-Muthanna governorate Lymphoma cases rose notably among people beyond sixty.
Hodgkin lymphoma cases were found more often than non-Hodgkin lymphoma cases, with a predominance of
females in both types. The results of HCMV and EBV detection illustrated a higher prevalence of these
viruses, especially in patients with non-Hodgkin lymphoma, accompanied by related immunological changes
in lymphoma patients than in the lymphoma-free group.

Conclusions: In Al-Muthanna province, Hodgkin and non-Hodgkin lymphomas were slightly increased in
females, along with more prevalent HCMV and EBV infections.
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Introduction
Hodgkin lymphoma is classified as either classical
Hodgkin lymphoma or nodular lymphocyte-

predominant Hodgkin lymphoma [1]. It was responsible
for 0.2% to 0.4% of all cancer cases and fatalities
worldwide in 2020 [2]. Although uncommon, it is the
most prevalent cancer among teenagers aged 15 to 19
[3, 4]. Hodgkin cancer affects people differently
depending on their gender, age, sex, and where they
live. Hodgkin lymphoma is more likely to happen to
men [5], teenagers and young adults [6], people with a
history of Epstein-Barr virus infection, HIV/AIDS,
inflammatory diseases, exposure to pollution, smoking
cigarettes, and people with it in their family tree.
Recently antibody treatment has improved Hodgkin
lymphoma survival. Vaccines, checkpoint inhibitors,
and cytotoxic T cells are potential therapy [7-9]. Non-
Hodgkin lymphoma is a kind of cancer that arises in the
lymphatic artery and duct network. The lymphatic
system is part of the immune system. Lymph is a clear
fluid that circulates through the lymphatic system and
includes white blood cells known as lymphocytes,
which fight infections. Non-Hodgkin lymphoma tends
to congregate in lymph nodes (glands) after abnormal
cell growth [10]. Injured lymphocytes become less
effective in fighting infection, leaving you more
susceptible to illness. A non-painful lymph node
enlargement often identifies non-Hodgkin lymphoma;
these lymph nodes are often located in the neck,
armpit, or groin. Multiple forms of NHL can be
classified as either slow- or fast-growing [11].

B lymphocytes (B cells) create antibodies to help fight
infections, while natural killer (NK) cells destroy cells
infected with viruses or cancer cells. Lymphocytes (L
cells) and other T lymphocytes (NK cells) can serve as
the primary site of lymphoma formation. However,
approximately 85-90% of NHL cases originate in B
cells. These lymphoma cells accumulate and form
masses (tumors) [12]. Untreated NHL results in a
compromised immune system because malignant cells
crowd out healthy white blood cells [13].

Primary extranodal lymphoma is NHL that develops
or spreads to other lymphoid-containing body regions,
such as the spleen, digestive system, and bone marrow.
The NHL is divided into over sixty subgroups [14]. The
jaw, brain, intestines, kidneys, ovaries, and maybe
other organs could be impacted by this illness. The CNS
is a potential spread site for Burkitt lymphoma. An
essential finding for diagnosing Burkitt lymphoma is
the translocation (a rearrangement) of a gene called
MYC [15]. The aggressive B-cell lymphoma known as
diffuse large B-cell lymphoma (DLBCL) is sometimes
indistinguishable from Burkitt lymphoma in adults. It
arises because of an increase in defective B
lymphocytes [16]. Burkitt lymphoma may be divided

into three distinct subtypes. These classifications are
based on the disease's origin and prevalence worldwide.
The most frequent kind of Burkitt lymphoma in the UK
is sporadic Burkitt lymphoma. It is associated with the
Epstein-Barr virus (EBV) [17]. Burkitt lymphoma is
more common in African children, while HIV-related
Burkitt lymphoma can develop in organ transplant
recipients [18, 19]. A study implies a relationship
between malaria and EBV; this form is uncommon in
the UK; Burkitt lymphoma develops rapidly, and
therapy begins immediately after diagnosis [20].

Methods

A total of 40 people with age range between 20-82
years participated in this study (30 samples of
lymphoma patients, 18 with Hodgkin and 12 non-
Hodgkin lymphoma patients according to clinical
diagnosis). In addition, 10 samples of control subjects
among those who were negative for lymphoma.
Immunohistochemistry kits (Abcam/UK) for detecting
immunological markers (CD20, CD30, CD40) for
diagnostic purposes and following the manufacturer's
instructions. In situ hybridization kits (Abcam/UK) with
probes specific for HCMV and EBV, were used. These
tests were performed following the manufacturer's
instructions.

Ethical Approval

Consent was obtained to collect samples from all
patients. Additionally, this study obtained approval
from the scientific committee at the site of the study
(Iraqi Ministry of Health/Al Muthana Health
Directorate/Al-Hussein =~ Teaching  Hospital) on
November 24, 2022.

Statistical Analysis

The Chi-Square test determines the relationship
between variables and percentages. Statistical
significance, on the other hand, was evaluated at p <
0.05 and p < 0.01. Our data was collected and analyzed
using SPSS 26.0, the Statistical Package for the Social
Sciences.

Results

Distribution of data according to the gender of study
groups

In Hodgkin lymphoma, there were 11 females and 7
males, in non-Hodgkin lymphoma, there were 8
females and 4 males., while the control group
composed of 5 males and 5 female.

Distribution of data according to age of study groups

The age distribution of the study groups was classified
as 20-40, 40-60, 60-80, >80. However, the
predominance of lymphoma in both types was in the
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Subject Groups CD40 CD30 CD20

Positive Negative Positive Negative Positive Negative

N [% N [ % N [% N [ % N [ % N [ %
Hodgkin 16 | 88.89 2 [ 1111 18 | 100.0 0 [ 0.0 10 [ 5556 8 | 44.44
Total 18 (100.0%) 18 (100.0%) 18 (100.0%)
Non- Hodgkin 9 [750 [ 3 [ 250 11 [ 91.67 [1 [ 833 7 [ 5833 [ 5 T ate7
Total 12 (100.0%) 12 (100.0%) 12 (100.0%)
Normal 0 Joo [ 10 ] 1000 0o Joo [ 10 [ 1000 1 [ 100 [ 9 900
Total 10 (100.0%) 10 (100.0%) 10 (100.0%)
P-Value 0.01* 0.03** 0.05%*

* Highly significant at probability level 0.01

** Significant at probability level 0.05.

Table 1: Inmunohistochemical detection of CD20, CD30, and CD40 markers in Hodgkin, non-Hodgkin lymphoma, and lymphoma-free

studied groups.

Subject Groups HCMV EBV

Positive Negative Positive Negative

N [ % N [ % N [ % N [ %
Hodgkin 5 | 27.78 13 [ 7222 14 [ 7778 4 [ 2222
Total 18 (100.0%) 18 (100.0%)
Non- Hodgkin 9 [ 75.0 [ 3 [ 250 10 [ 83.33 [ 2 [ 16.67
Total 12 (100.0%) 12 (100.0%)
Normal 4 [ 40.0 [ 6 [ 60.0 7 [ 70.0 [ 3 [ 30.0
Total 10 (100.0%) 10 (100.0%)
P-Value 0.01* 0.04**

* Highly significant at probability level 0.01

** Significant at probability level 0.05.

Table 2: The molecular assessment of HCMV and EBV infections shows the percentage of their presence in HL, NHL lymphoma, and

normal study groups.

60-80 age group, whereas the lowest distribution of
Ilymphoma was in >80 age group.

Immunological detection of CD markers in Hodgkin,
No-Hodgkin Lymphoma, and Lymphoma free studied
groups

The results of immunological markers are illustrated in
Table 1. The number of positive results and
percentages of CD40 were [16 (88.89%), 9 (75.0%), O
(0.0%)] in Hodgkin, non-Hodgkin, and lymphoma free
groups, respectively. The number of positive results
and percentages of CD30 in Hodgkin, non-Hodgkin,
and lymphoma free groups, were [18 (100.0%), 11
(91.67%), 0 (0.0%)] respectively. While the number of
positive results and percentages of CD20 were as
follows: 10 (56%) in Hodgkin, 7 (58.33) in non-
Hodgkin, and 1 (10%) in lymphoma free groups.
However, the studied groups have highly significant
differences at p-level 0.01 in CD40. In addition, there
are significant differences at the p-level (0.03 and 0.05)
in regard to CD30 and CD20, respectively. This may
reflect the importance of immune cells carrying those
markers in such tumors, according to the situation,
each by itself.

The molecular assessment of viral infection in
Hodgkin, Non-Hodgkin lymphoma, and lymphoma free
studied groups

Table 2 shows the molecular detection of viral infection
in the study groups. The percentage of HCMV-positive
sections was the highest (75.0%) in non-Hodgkin
lymphoma, while the percentage in Hodgkin lymphoma
was the lowest (27.78%), as positive sections were

found in 40.0% of lymphoma-free individuals.
Similarly, the highest percentage of EBER-EBV positive
detections (83.33%) were also recorded in non-Hodgkin
lymphoma, while a slightly lower percentage of positive
detections were recorded in the Hodgkin lymphoma
group (77.78%), followed by 70.0 percent in lymphoma-
free subjects. There are highly significant differences at
the p-level of (0.01) regarding HCMV infection.
Likewise, there are significant differences at a p-value
of (0.04) for EBV infection among the studied groups.

Discussion

In-situ hybridization for EBER is commonly employed
to assess cancer's EBV status in various types including
lymphoid cancers. The capacity of the common herpes
virus EBV to hide out in dormant form among B-
lymphocytes gives it a distinct advantage over the host
immune system. Cellular immunity deficiencies, such
as those induced by concurrent infections, old age, and
immunosuppressive conditions, greatly increase the
likelihood of EBV  reactivation and B-cell
transformation. In the current scrutiny, we validated
that EBV genes were present in neoplastic cells of
lymphoma patients, as it was reported by Li et al
(1995) and Mundo et al. (2020) [21, 22]. As a result, and
in contrast to the study by Shahriari-Ahmadi et al,
which found no evidence of EBV infection in NHL
patients, we warned that EBV may have a role in
lymphomagenesis.

In respect to CMV infection (CMVI) and in
retrospective research done by Sato et al. (2022), it was
shown that 5.5% of the included patients with
malignant  lymphoma who had undergone
chemotherapy or radiation experienced infection with
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CMV [23]. Furthermore, they showed that CMVI may
lead to poor survival [24]. In another investigation
accomplished by Mehravaran et al, they found that
20% of non-Hodgkin's lymphoma patients expressed
UL 138, suggesting that latent CMV infection may
contribute to disease development [25].

Human cytomegalovirus produces the protein pp65,
which has been implicated in several significant events
in tumor progression [26, 27]. Most virion proteins and
non-infectious viral particles are Pp65 during active
infection. 76% of 29 central nervous system diffuse
large B-cell lymphoma biopsies had HCMV pp65 [28].
Consequently, patients with aggressive non-Hodgkin
lymphoma, Hodgkin lymphoma, and follicular non-
Hodgkin lymphoma all had significant frequencies of
HCMV pp65 antigenemia (57%, 49%, and 44%,
respectively) [29]. Despite this and despite what has
been mentioned about the EBV, which reported to be
associated with non-Hodgkin's lymphoma [30], the
outcome is not complete for the viruses with the
presence of antiviral immune activities that do not
allow them to do uncontrollably.

In the Iraqi province of Al-Muthanna Hodgkin
lymphoma grew, notably among women. There is a
higher prevalence of viral infections (HCMV and EBV)
in the tissues of non-Hodgkin lymphoma patients, in
spite of the greater frequencies of exhibiting positive
immunological CD marker signs. Due to the relatively
high expression rate for pp65 in lymphoma patients,
particularly non-Hodgkin lymphoma, latent CMV
infection may have a role in the development of the
illness. In this regard, the data from this study are an
essential reference parameter for evaluating and
monitoring the progress of national initiatives for
surveillance programs and clinical management
enhancements designed to reduce the incidence of
lymphoma in Iraq.
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