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Patients and Methods: 117 adult patients with NHL were included,
and based on the patients' available laboratory (CBC, ESR, liver
enzymes, LDH), radiological (CT scans and PET scanning), and
pathological (reports of biopsies obtained from affected lesions)
investigations, the sites of lesions (nodal and/or extranodal), disease
staging (from stage | to V), and performance status "PS" (from PS-0 to
PS-5) were determined at patients' presentation. Serum CA-125 levels
were estimated for all studied patients.
Results:Mean serum CA-125 level in all studied patients was
59.2+17.8 u/mL, with no significant differences between males and
females. Patients with PS-3 had higher serum CA-125 levels than
patients with PS-2 and PS-1. Serum CA-125 levels were significantly
higher in patients presented with B symptoms (125.9+31.2 u/mL)
compared to those with no B symptoms (57.2+18.7 u/mL). Serum CA-
125 levels showed significant positive non-linear correlation with the
disease stages, where the mean serum CA-125 levels in patients with
stage-1 NHL was 51.7+15.2 u/mL, stage-Il was 61.3+17.6 u/mL, stage-
Il was 93.1+31.8 u/mL, and stage-1V was 167.1+59.6 u/mL.Mean
serum CA-125 levels in patients with extranodal lesions only
(217.1+47.9 u/mL) and in patients with both nodal and extranodal
lesions (198.2+41.7 u/mL) were significantly higher compared to its
levels in patients with nodal lesions only (51.7+16.3 u/mL).
Conclusion and Recommendations: In NHL patients, the presence of
B symptoms, advancing stages of disease, and extranodal lesions were
associated with higher serum C-125 levels. Further studies are
recommended to set a cut-off point for using serum CA-125 levels as
an indicator for NHL extranodal lesions.
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Introduction:-

Non-Hodgkin's lymphomas (NHLs) are a heterogenous group of lymphoproliferative malignant diseases with
differing patterns of behavior and response to treatment™.Different types of NHLs vary in severity from indolent to
aggressive lymphomas; longer survival is expected in less aggressive NHLs, while aggressive NHLs can be rapidly
fatal, if not treated properly!?). Thelnternational Prognostic Index (IP1), a widely accepted prognostic tool for NHL,
includes several independent prognostic factors namely B symptoms (fever, night sweats, weight loss), performance
status(PS), age, serum lactate dehydrogenase (LDH) level, serum B2-microglobulin, tumor bulk, and number of
nodal and extranodal sites of disease!™.

Cancer antigen 125 (CA-125) has been suggested to be used as a prognostic indicator for non-Hodgkin
lymphomas™.CA-125,also known as mucin 16 or MUC16, is a 220 kDa glycoprotein; its antigenic determinant is
identified by a monoclonal antibody, OC 125, raised against the epithelial ovarian cancer cell line OVCA 433P).CA-
125 is a product of MUC 16 gene that promotes cancer cell proliferation and inhibits anti-cancer cell immunity.CA-
125 has been found to be expressed by amniotic and coelomic epithelium of fetal tissue and mesothelial cells of the
pleural, peritoneum, and pericardium, female genital epithelia (tubal, ovarian, endometrial, and endocervical) and
mucosal epithelial of gastrointestinal tract in adult tissues®.

CA-125 has found application as a tumor biomarker that may be elevated in the blood of some patients with specific
types of cancers or other conditions that are benign!. CA-125 is widely used as a tumor biomarker in epithelial
ovarian cancer. However, elevation in serum CA-125 levels has also been reported in other conditions including
gynecological malignancies like endometrial adenocarcinomas, fallopian tube carcinoma, other malignancies like
malignant mesotheliomas, carcinomas of pancreas, colon, breast, and lung, and also non-malignant conditions like
pregnancy, endometriosis, benign ovarian cysts and pelvic inflammatory disease”. CA-125 has been shown to be
elevated in NHLs by some studies, and it is proposed that cytokines released by lymphoma cells activate mesothelial
cells to secrete this glycoprotein!. Pui and Ludwig®proposed that the lymphokines released by the tumor might
represent the stimulus for CA-125 production. Thus, CA-125 could reflect the patient's response to the invasiveness
potential of the tumor acting as a measure of its infiltrative activity’. It may also be an index of the clinically
undetected extranodal extension of the NHLs!.

Aim of study:

The aim of this study was to evaluate the value of elevated serum CA-125 levels as an indicator for presence of
extranodal lesions in Egyptian patients with non-Hodgkin's lymphomas and to study the correlation between serum
CA-125 levels and various stages of NHL disease.

Patients and Methods:-

This prospective multi-centers study was conducted at Hematology/Oncology Unit, Internal Medicine Department,
Benha University Hospital and Clinical Oncology Department, Zagazig University Hospital, Egypt, during the
period from October, 2017 to August, 2019, respecting the ethical committee of both Benha and Zagazig University
hospitals. After informing the patients about the nature of study and obtaining written consent from them, 117 adult
patients with biopsy-proven newly-diagnosed non-Hodgkin's lymphomas were selected. Patients aged 18 years or
more, either male or female, with various body mass indices (BMIs), and with nodal lesions, extranodal lesions, or
both, were included in this study. Patients with other malignancies, women with gynecological malignancies or
ovarian cysts, pregnant women, women with pelvic inflammatory diseases, and NHL patients who started
chemotherapy were excluded. All the included patients were subjected to complete history taking, thorough physical
examination, and their biopsies results were reviewed to confirm the pathological type of non-Hodgkin's lymphoma.

Using the already performed and available patients' investigations, including laboratory (routine laboratory testing,
complete blood count "CBC", lactate dehydrogenase "LDH", liver functions tests) and radiological (computed
tomography "CT" scans and positron emission tomography "PET" scanning) investigations, the sites of NHL lesions
were determined. Based on the sites of lesions, the patients were categorized into 3 groups: patients with nodal
lesions only (they were used as a control group), patients with extranodal lesions only, and patients with both nodal
and extranodal lesions. The stages of NHL disease were categorized according to the Ann Arbor staging system™:
stage-1: single node or adjacent group of nodes (stage-1E: single extranodal lesion without nodal involvement);
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stage-11: multiple lymph node groups on the same side of diaphragm (stage-I1E: stage-I or stage-1l nodal lesion with
limited contiguous extranodal involvement); stage-111: multiple lymph node groups on both side of diaphragm (or
nodes above the diaphragm with spleen involvement); and stage-1V: multiple non-contiguous extranodal sites.
Based on presence of B symptoms (fever, night sweats, weight loss), the patients were categorized into those with B
symptoms (presence of B symptoms) and those with A symptoms (absence of B symptoms). Performance status
(PS) was assessed according to Eastern Cooperative Oncology Group (ECOG)™ as follows:PS-0: fully active, able
to carry out all pre-disease performances without restriction; PS-1: restricted in physically strenuous activity but
ambulatory and able to carry out work of a light or sedentary nature (e.g., light house work, office work); PS-2:
ambulatory and capable of all self-care but unable to carry out any work activities; PS-3: capable of only limited
self-care, confined to bed or chair more than 50% of waking hours; PS-4: completely disabled, cannot carry out any
self-care, totally confined to bed or chair; and PS-5: dead.

From each patient, venous blood sample (5mL) was obtained from the antecubital vein under complete aseptic
conditions in EDTA (ethylene-diamine-tetraacetic acid)-contained tube, centrifuged at 1000xg for 10 minutes, and
the separated serum is then stored at -70 °C for later determination of CA-125.The CA-125 is determined using
enzyme immunoassay (EIA) according to Roche Diagnostics Products Ltd (Welwyn Garden City, Hertfordshire,
USA). The CA-125 values were expressed in u/mL, with reference range of 0-35u/mL*.

Statistical Methods:-

Statistical analyses were done using SPSS (Statistical Package of Social Science) vs. 25. Numerical data were
expressed as means, standard deviation (SD), and ranges.Categorical data was expressed as numbers and
percentages. Mann Whitney U test was used to compare CA-125 levels among different parameters. Spearman's
correlation was used to measure the strength of association between 2 numerical values. The 'r' is the correlation
coefficient, and it ranges from -1 (indicates negative correlation) to O (indicates no correlation) to +1 (indicates
positive correlation). All P values were two sided; P value < 0.05 was considered to indicate a statistically-
significant difference*®.

Results:-

This multi-centers studywas conducted during the period fromOctober, 2017 to August, 2019 included 117 patients
with newly-diagnosed non-Hodgkin's lymphoma, 75 males (64.1%) and 42 females (35.9%), with a mean age + SD
of 41.5+17.6years (range, 19-63 years)and a mean BMI + SD of 24.1+8.3kg/m?(range, 17.5-31.2 kg/m?).The
frequencies and percentages of studied patients regarding sex, B symptoms, performance status, disease stages, and
sites of lesions are shown in table 1. Out of the 117 included patients, 72 (61.5%) presented with nodal lesions only,
9 (7.7%) presented with extranodal lesions only, and 36 (30.8%) presented with both nodal and extranodal lesions.
Collectively, 108 patients (86.1%) presented with nodal lesions (72 had nodal lesions only plus 36 had both nodal
and extranodal lesions) and 45 patients (13.9%) presented with extranodal lesions (9 had extranodal lesions only
plus 36 had both extranodal and nodal) (table 1).

The mean level of serum CA-125 level £ SDin all studied patients was 59.2+17.8u/mL (range, 25-539 u/mL). Mean
serum CA-125 level + SD in male patients was 57.1+16.7 u/mL and in female patients was 64.3+20.6 u/mL, with
non-significant differences regarding serum CA-125 levels between males and females (p value = 0.09).Mean serum
CA-125 level £ SD in patients with PS-1 was 49.2+12.7 u/mL, in patients with PS-2 was 62.2+18.9 u/mL, and
inpatients with PS-3 was 161.9+37.2 u/mL. Mean serum CA-125 levels were significantly higher in patients with
PS-3 compared to its levels in patients with PS-2 and in patients with PS-1 (P value = 0.02; r = 0.392) (table 2;
figure 4).In this study, no patients were presented with PS-0, PS-4, or PS-5. Patients with B symptoms had serum
CA-125 level £ SD of 125.9+31.2 u/mL, which is significantly higher than its level in patients with A symptoms
(57.2+£18.7 u/mL) (p value = 0.03) (table 2; figure 2).Serum CA-125 level £ SD in patients with stage-I disease was
51.7+£15.2 u/mL, stage-11 disease was 61.3+17.6 u/mL, stage-l1l disease was 93.1+31.8 u/mL, and stage-1V disease
was 167.1+59.6 u/mL; a significant positive non-linear correlation was noted between disease stages and levels of
CA-125, where the advancing the disease staging the increasing the serum CA-125 levels(p value = 0.04; r = 0.491)
(table 2; figure 3).

Serum CA-125 level = SD in NHL patients with nodal lesions only was 51.7+16.3 u/mL,in patients with extranodal

lesions only was 217.1+47.9 u/mL, andin patients with both nodal and extranodal lesions was 198.2+41.7 u/mL.
Serum CA-125 levels were significantly higher in patients with extranodal lesions only compared to those with
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nodal lesions only (p value = 0.002)and in patients with both nodal and extranodal lesions compared to those with
nodal lesions only (p value = 0.007), but serum CA-125 levels showed no significant differences in patients with
extranodal lesions only compared to those with both nodal and extranodal lesions (p value = 0.28) (table 3; figure 1).

On studying involvement of extranodal sites of lesions separately, the mean serum CA-125 level + SD in patients
with hepatic lesions with or without nodal lesions was 213.8+61.6 u/mL, in patients with splenic lesions with or
without nodal lesions was 192.1+42.7 u/mL, in patients with bone marrow lesions with or without nodal lesions was
242.3+61.6 u/mL, in patients pleural effusion with or without nodal lesions was 251.7+48.9 u/mL, and in patients
with other extranodal lesions (gastric lesions, ascites, or nervous system lesions) with or without nodal lesions was
221.7453.9 u/mL. There were significantly higher CA-125 levels in patients with hepatic lesions, splenic lesions,
bone marrow lesions, pleural effusion, and other extranodal lesions compared to patients with nodal lesions only,
with p values of 0.007, 0.009, 0.004, 0.002, and 0.005, respectively (table 4).

Table 1:- Frequency and percentage of studied patients according to various parameters.
Total number = 117 patients

Parameter Number Percentage
Sex Male 75 64.1%
Female 42 35.9%
Symptoms B symptoms 43 36.8%
A symptoms 74 63.2%
Performance PS-1 32 27.4%
status (PS) PS-2 54 46.2%
PS-3 31 26.4%
Stage | 22 18.8%
Stage Stage Il 39 33.3%
Stage 111 33 28.2%
Stage IV 23 19.7%
Nodal only 72 61.5%
Sites of lesions Both nodal and extranodal 36 30.8%
Extranodal only 9 7.7%
B symptoms: presence of fever, night sweats, and weight loss.
A symptoms: absence of fever, night sweats, and weight loss.
Table 2:- Serum CA-125 level according to various patients' data Total number = 117 patients.
Parameter CA-125 level (u/mL) (meanxSD) | p value
All studied patients(h = 117) 59.2+17.8 (range: 25-539 u/mL)
Sex Male (n = 75) 57.1£16.7 0.09
Female (n = 42) 64.3+20.6
PS-1(n=32) 49.2412.7
Performance status (PS) | PS-2 (n = 54) 62.2+18.9 0.02
PS-3 (n=31) 161.9+37.2
B symptoms Yes (n =43) 125.9+£31.2 0.03
No(n = 74) 57.2418.7
Stage Stage | (n = 22) 51.7+15.2
Stage Il (n = 39) 61.3+17.6 0.04
Stage 111 (n = 33) 93.1+31.8
Stage IV (n = 23) 167.1+59.6
n: number of patients SD: standard deviation.
Table 3:- Serum CA-125 levels according to sites of lesions Total number = 117 patients
Site of lesion CA-125 level (u/mL) (mean%SD) P value | P*value | P"value
Nodal only(n = 72) 51.7+16.3
Extranodal only (n = 9) 217.1+47.9 0.002 0.007 0.28
Both nodal and extranodal(n = 36) 198.2+41.7
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P” value: extranodal lesionsonly compared to nodal lesions only.

P® value: both nodal and extranodal lesions compared to nodal lesions only.

P* value: both nodal and extranodal lesions compared to extranodal lesions only
n=number  SD: standard deviation.

Table 4:- Serum CA-125 levels according to presence of extranodal lesions. Total number = 117 patients.

Parameters | CA-125 level (u/mL) mean+SD | Pvalue
Hepatic lesion* versus nodal lesions only

Hepatic lesion* (n = 29) 213.8461.6 0.007
Nodal lesions only (n = 72) 56.3+£19.7

Spleen lesion* versus nodal lesions only

Spleen lesion* (n = 35) 192.1+42.7 0.009
Nodal lesions only (n = 72) 56.3+£19.7

Bone marrow lesion* versus nodal lesions only

Bone marrow lesion* (n = 13) 242.3161.6 0.004
Nodal lesions only (n = 72) 56.3+£19.7

Pleuraleffusion* versus nodal lesions only

Pleural effusion* (n = 11) 251.7+48.9 0.002
Nodal lesions only (n = 72) 56.3+£19.7

Other” extranodal lesions versus nodal lesions only

Other” extranodal lesions* (n = 9) 221.7453.9 0.005
Nodal lesions only (n = 72) 56.3+£19.7

*extranodal lesion alone plus extranodal associated with nodal lesions
“other extranodal lesions include gastric lesions, ascites, and nervous system lesions.
n: number SD: standard deviation

p* =0.002 p® = 0.007 p#=0.28

P*: extranodal only compared to nodal only

p*: both nodal and extranodal comaped to nodal only

p*: both nodal and extranodal compared to extanodal only

250
Serum 217.1
CA-125level 198.2
evels 200
(u/mL)
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100
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extranodal

Sites of NHL disease

Figure 1:- Serum CA-125 levels according to sites of NHL lesions.
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Figure 3:- Serum CA-125 levels according to stages of NHL disease.

180
160

140

/

r=0.392

/

p =0.02

serum 120

/

CA-125 levels100
(u/mL)

/

80
00 _7/

40
20

O T T

PS-1 PS-2
Performance status (PS)

PS-3

Figure 4:- Serum CA-125 levels according to performance status.
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Discussion:-

Serum CA-125 level has been used as a tumor marker, particularly for follow-up of ovarian cancer; however,
elevated CA-125 level has been reported in other malignancies including lymphomas™.A total of 117 NHL
patients, 75 males (64.1%) and 42 females (35.9%), were studied in this work. Mean serum CA-125 level for the all
studied patients was 59.2+17.8 u/mL (reference range of CA-125 is 0-35u/mL).Based on the uppermost limit of CA-
125 reference range, which is 35u/mL, 46.2% (54 out of 117) of NHL patients in the current study had CA-125
levels higher than the upper limit of the CA-125 reference range, whereas the remaining 53.8% of patients had CA-
125 values within the reference range. Similarly, Memar et al. Preported that 43% of their patients had CA-125
levels lower than a cut-off point of 35u/mL.In a study by Abdel Gawad and Shafik, ™'the serum CA-125 levels
were elevated in 55% of patients.Jamal et al. “®lalso reported elevated CA-125 levels in 46% of patients with
aggressive NHL and in 43% of patients with low-grade NHL. On the other hand, Abdolmonem et al. *reported
elevated serum CA-125 levels above the cut-off value of 30.1 u/mL in 63.3% of NHL patients, which is higher than
our results; this difference could be attributed to that Abdolmonem et al *"studied NHLs in pediatric patients but
our patients were adults and that the CA-125 cut-off value in Abdolmonem et al. study was 30.1 u/ml but in current
study it was 35 u/ml.

In current study, no significant differences were reported regarding serum CA-125 levels in males compared to
females (p value = 0.09).Memar et al. Palso reported no significant differences of CA-125 levels regarding
genders.In present study, patients with PS-3 had significantly higher CA-125 levels compared to those with PS-1 (p
value = 0.02). Similarly, Memar et al. [Z]reported significant differences in IPI score and stage of the disease between
patients with serum CA-125 level less than 35 u/mL and patients with CA-125 levels more than 35 u/mL. In
1998, Lazzarino et al. reported a higher serum CA-125 level in NHL patients with advanced stage of disease,
aggressive histology, and extranodal extension.

In present work, significantly higher serum CA-125 levels were observed in NHL patients presented with B
symptoms compared to those without(p value 0.03).Memar et al. Palso reported a significant association between
high CA-125 levels and B symptoms.Incurrent study, advancement of the NHL disease stages were associated with
higher serum CA-125 levels, where patients with stage-1V disease had significantly higher CA-125 levels compared
to those with stage-11 and stage-1 disease (p value 0.04).Consistently, Abdolmonem et al. “}ound a statistically
significant higher CA-125 level in advanced stages (stage-l11, stage-1V) pediatric NHL patients compared to stage-
1. Also, in a study by Abdel Gawad and Shafik,!**the CA-125 and LDH levels were highest in stage-1V disease,
followed by stage-111, then stage-11, and lowest in stage-1. Additionally, Memar et al. ®}found significant correlation
between high CA-125 levels and stages of NHL disease. Also, Dilek et al. ™reported that serum CA-125 can be
used as a predictive prognostic marker in advanced NHLs and that serum CA-125 level could be a reliable
biological marker for staging of patients with NHLs.In a study by Bairey et al.,"lserum CA-125 can be used as a
reliable marker for staging and assessing tumor activity in NHLs.

In present study, patients with extranodal lesions only as well as those with both nodal and extranodal lesions had
significantly higher serum CA-125 levels compared to those with nodal lesions only, with p values of 0.002 and
0.007, respectively; but, the CA-125 levels in patients with extranodal lesions only were statistically insignificant
compared to its levels in those with both nodal and extranodal lesions (p value = 0.28).In agreement with these
results, Prochazka et al. “reported a correlation of high serum CA-125 with advanced disease, mediastinal
involvement, bulky tumors, effusion and/or extranodal extension in patients with NHLs. Also,Lokanathan et al.
[®land Abdel-Gawad and Shafik ™®lshowed association between CA-125 levels and extra-nodal involvement,
advanced stage and elevated serum LDH level™.

In current study, on considering the lymph node groups individually, the CA-125 levels showed no significant
differences with positive or negative affection of an individual lymph node groups.In contrast, Lazzarino et
al.ound that high serum CA-125 levels were correlated with mediastinal and/or abdominal involvement. In the
current study, significantly higher CA-125 levels were found in NHL patients with hepatic lesions, splenic lesions,
bone marrow lesions, pleural effusion, and other extranodal lesions (gastric lesions, ascites, nervous system lesions)
compared to those with nodal lesions only. Concurrently, Lazzarino et al.’reported higher serum CA-125 levels in
NHL patients with high tumor mass, extranodal lesions and effusions, reflecting the reaction of mesothelial cells to
the tumor.

1189



ISSN: 2320-5407 Int. J. Adv. Res. 8(01), 1183-1190

Conclusion and recommendation:-

In NHL patients, higher serum CA-125 levels were observed with advanced NHLstages 11l and 1V, presence of
extranodal lesions, and presence of B symptoms. Thus, serum CA-125 level is recommended to be checked in NHL
patients with nodal lesions, particularlythose with advanced stages diseaseand B symptoms, at their presentation,
and patients with significantly higher serum CA-125 levels should be carefully searched for the possible presence of
clinically undetected extranodal lesions. Also, further studies are recommended to set a cut-off point for the serum
CA-125 levels to be used as an indicator for the presence of extranodal NHL lesions.
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