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Abstract: Serum determinations of CA125 and prostate-specific 

antigen (PSA) have been useful in monitoring the status of ovarian 

and prostate cancer, respectively. However, these antigens are not 

specific for these neoplasms and ignorance of that fact may lead to 

confusion in certain settings. Serum CA125 can be elevated in many 

benign and malignant conditions in which coelomic epithelium is 

involved. Although lymphoma cells do not secrete CA125, several 

investigators have reported serum elevations of CA125 in as many 

as 40% of patients with non-Hodgkin lymphoma (NHL), particularly 

when peritoneal, pleural, or pericardial effusions are present. In such 

patients, CA125 levels appear to correlate with disease activity, 

whereas levels prior to treatment have correlated with disease-free 

and overall survival in some, but not all, studies. A number of inves-

tigators have suggested including serum CA125 levels in prognostic 

indices for lymphoma. PSA elevations have been reported in patients 

with NHL less frequently than CA125 elevations, but the PSA in such 

cases appears to be secreted by the lymphoma cells themselves. The 

available data are reviewed here.

CA125 is an antigen expressed on a 220 kDa glycoprotein 
produced by cells originally derived from coelomic epithe-
lium (ie, peritoneum, pleura, and pericardium), epithelium 

of the female genital tract, mucosal cells of the stomach and colon, 
and mesothelial cells of serous membranes.1-3 The antigen was ini-
tially defined by the murine monoclonal antibody OC 125, which 
was raised against the human serous ovarian carcinoma cell line 
OVCA 433.4,5 Human cultured mesothelial monolayers secrete 
CA125 in vitro and secretion is enhanced by exposure to inflam-
matory cytokines such as interleukin (IL)-1β and tumor necrosis 
factor α.2 Initially, elevated serum concentrations of CA125 were 
thought to be specific for ovarian carcinoma;6 however, it is now 
known that elevated serum levels are found in a large proportion 
of individuals with a variety of benign and neoplastic conditions, 
such as cervical and endometrial carcinoma,7 benign and malignant 
ascites,8 kidney cancer,9 non–small cell lung cancer,10 breast cancer,11 
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gastric cancer,12 pediatric13 and adult5,14-19 lymphoma, 
pelvic inflammatory disorder, pregnancy,7,20 and others.21 
This review summarizes the data relevant to lymphoma 
and attempts to put them into perspective.

Serum CA125 in Non-Hodgkin Lymphoma

A number of single case reports of elevated serum CA125 
concentrations in patients with lymphoma have appeared, 
often involving abdominal organs,22 nodes,23 ascites,24 or 
pericardial fluid25 infiltrated with lymphoma cells. These 
case reports have stimulated investigation into the prog-
nostic value of CA125 serum levels in the diagnosis and 
management of lymphoma. One of the earliest series, 
reported by Canney and colleagues,26 found that none 
of the 15 patients with non-Hodgkin lymphoma (NHL) 
had a serum CA125 level above the upper limit of normal 
at diagnosis. Subsequently, however, Liu and cowork-
ers27 reported that among 61 patients with NHL, serum 
CA125 was elevated in 47.7% of patients with nodal dis-
ease and 70.6% with extranodal disease prior to therapy. 
Elevated CA125 correlated with the presence of peritoneal 
involvement, but not with histologic type or the presence 
of B symptoms. Histochemical staining of tumor tissue 
from 11 patients with elevated serum CA125 revealed no 
CA125 in the lymphoma cells.

In another early report, Lazzarino and coauthors28 
found that 40% of 157 NHL patients had an elevated 
serum CA125 level at diagnosis, as did 41% of patients 
with recurrent disease, but CA125 was normal in all 
patients studied in complete remission. In that study, 
CA125 elevation was associated with advanced disease, 
aggressive histology, mediastinal or abdominal involve-
ment, bulky tumor, effusions, and extranodal disease, 
and correlated directly with both elevated serum lactate 
dehydrogenase (LDH) and β2-microglobulin levels. 

A few years later, Benboubker and colleagues14 exam-
ined serum levels of CA125 in 137 patients (69 women, 
68 men; median age 57 years) with previously untreated 
NHL. Histology was low-grade in 63 patients and higher 
grade in 74. Forty-three percent of patients (47% of the 
men and 39% of the women) had elevated serum CA125 
at diagnosis. In low-grade lymphomas, CA125 was more 
frequently elevated than was serum LDH. Elevated 
CA125 was associated with higher stage, bulky disease, 
a greater number of extranodal sites, B symptoms, mar-
row involvement, and effusions. Patients with low-grade 
lymphoma and normal CA125 and LDH at diagnosis 
had an 87% complete response (CR) rate and a 97% 
5-year overall survival (OS) rate. If either CA125 or LDH 
was elevated, the CR rate was 45% and the 5-year OS 
rate was 67%, whereas if both markers were elevated at 
diagnosis, the 5-year OS rate was 22% and no patient 

achieved a CR. These differences were highly statistically 
significant (P<.00002). Bairey and associates5 reported 
an identical rate of CA125 elevation in 46 men and  
62 women with NHL, most of whom did not have low-
grade disease. In that study, elevated serum CA125 cor-
related with advanced stage, bulky tumor, B symptoms, 
marrow involvement, extranodal disease, poor perfor-
mance status, higher International Prognostic Index (IPI) 
score, and effusion. Patients with elevated CA125 had 
poorer OS and event-free survival rates than those with 
normal CA125 levels. Zidan and coworkers29 reported 
many of the same findings in a small study in which 45% 
of patients had elevated serum CA125 at diagnosis, as did 
Dilek and associates15 (although in that study there was 
no correlation between elevated CA125 and presence or 
absence of extranodal disease).

Several larger studies have appeared since 2005. 
Batlle and colleagues16 reported on 200 lymphoma 
patients (114 men, 86 women; median age 56 years, 
range 18–88) with the following histologies: low-grade 
(n=66), diffuse large B-cell lymphoma (DLBCL; n=95), 
and other (n=39). Again, 43% of all patients studied had 
elevated levels of serum CA125 at diagnosis. Elevated 
serum LDH was found in 27% of patients and elevated 
serum β2-microglobulin was noted in 24%. CA125 was 
the only elevated marker in 21% of patients. Elevated 
CA125 levels positively correlated with advanced clinical 
stage, poor performance status, pleural involvement, and, 
in DLBCL, gastrointestinal tract involvement. A CR was 
achieved in 61% of patients with normal CA125 and in 
45% of patients with elevated levels (P=.033). Further-
more, elevated serum CA125 at diagnosis was associated 
with shorter OS.

Wei and associates17 reported on 355 NHL patients 
from China. Although the study concerned adults pri-
marily, some children were included. The median age of 
the patients was 48 years (range, 2–84). The diagnosis was 
indolent lymphoma in 87 patients, aggressive lymphoma 
in 216, and undetermined histology in 32 patients. 
Women accounted for 127 of the patients and 208 were 
male. A B-cell immunophenotype was demonstrated in 
220 patients, whereas 77 had a T-cell immunophenotype, 
and 58 patients were not immunophenotyped. The rate 
of elevated serum CA125 for all patients was 59.1%—the 
highest reported in any series. Elevated CA125 positively 
correlated with many of the factors noted by others, such 
as advanced clinical stage, effusion, B symptoms, bulky 
tumor, and high IPI score, but not with marrow involve-
ment. However, consistent with other reports, the esti-
mated 5.5-year OS was 65% for patients with a normal 
CA125 level and 25% for those with an elevated serum 
level. The investigators also immunohistochemically dem-
onstrated that lymphoma cells do not produce CA125.
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Most recently, Bonnet and colleagues19 reported on 
78 NHL patients, including 27 with indolent lymphoma 
and 51 with DLBCL. An elevated CA125 level was found 
at diagnosis in 45% of the former and 19% of the latter, 
for an overall rate of approximately 28%—much lower 
than in most other series. They found that elevated CA125 
positively correlated with B symptoms, advanced clinical 
stage, marrow involvement, mediastinal involvement, 
effusions, high IPI score, and other factors, but did not 
correlate with OS or progression-free survival. Because of 
the latter finding they suggested that CA125 levels are of 
little use in managing patients with lymphoma.

Finally, Birgen and coauthors13 studied 42 children 
(median age 7 years) with Burkitt (n=11) or non-Burkitt 
(n=31) lymphoma. Serum CA125 was elevated at diagno-
sis in 57% of the children and was highest in patients with 
Burkitt lymphoma. Elevated CA125 levels positively cor-
related with serous membrane involvement. Patients with 
stage I or II disease had a 41% rate of CA125 elevation, as 
did 68% of patients with stage III and IV disease; the rate 
of CA125 elevation was 80% for patients with effusions 
and 36% for those without effusions.

Serum CA125 in Hodgkin Lymphoma

There are many fewer reports of CA125 in Hodgkin 
lymphoma than in NHL, and most have included data 
on only a few patients. Dilek and associates15 reported 
that 28% of 25 patients had an elevated serum CA125 
level at diagnosis and that elevation of the marker did not 
correlate with age, sex, stage, B symptoms, mediastinal 
involvement, histologic subtype, or extranodal disease. 
Subgroups of patients were very small. Therefore, an 
accurate analysis of correlations is essentially impossible. 
Bonnet and colleagues19 reported that 29% of 21 patients 
with Hodgkin lymphoma had elevated pretreatment 
serum CA125 levels, but gave little additional informa-
tion, and Birgen and coworkers13 reported that only 2 of 
17 (11.8%) children with Hodgkin lymphoma had an 
elevated CA125 level. 

More recently, Russo and coauthors18 published data 
on a large group of patients that was examined in some 
detail. They found elevated levels of CA125 at diagnosis 
in 90 of 221 patients (41%)—a frequency similar to 
that found in most reports of NHL. Seventy-nine of the  
90 patients with elevated CA125 had advanced-stage 
disease. Patients with elevated CA125 had a significantly 
lower CR rate (76% vs 98% for those with normal 
CA125 levels; P<.0001). Patients with normal CA125 
had event-free survival and OS rates of 92% and 94%, 
respectively, compared with 60% and 70%, respectively, 
for those with elevated serum CA125 (statistically sig-
nificant). The authors demonstrated that no CA125 was 

detectable in paraffin-embedded tumor specimens from 
15 patients and none could be found in the supernatants 
from 4 different Hodgkin-derived cell lines. Therefore, it 
is unlikely that in patients with Hodgkin lymphoma and 
elevated serum CA125, the source of the CA125 is the 
lymphoma itself. 

Serum CA125 in Other Hematologic 
Malignancies

For the sake of completeness, the few available data on 
other hematologic neoplasms are reviewed here. Acin and 
associates30 reported a patient with chronic lymphocytic 
leukemia (CLL) and pleural effusion who had an ele-
vated CA125 level. Subsequently, Dilek and coworkers15 
reported elevated CA125 in 1 of 14 patients with CLL 
tested; that patient also had a pleural effusion. Bairey 
and Shaklai31 reported the largest series of CLL patients, 
and found elevated CA125 in only 2 of 74 (2.7%) con-
secutive patients.

In a report of elevated serum CA125 levels in 2 
patients with plasma cell dyscrasia, Iwasaki and col-
leagues32 suggested, based on in vitro analysis, that the 
neoplastic plasma cells were producing CA125; however, 
Dilek and coworkers15 found no CA125 elevations among 
9 myeloma patients. With respect to acute leukemia,  
Birgen and colleagues13 noted CA125 elevations in 7 of 
30 (23.3%) children with acute lymphocytic leukemia. 
The child with the highest level had both pleural and peri-
cardial effusions. They also reported that 7 of 14 children 
with acute myeloid leukemia (AML) had elevated CA125 
levels at diagnosis, but Dilek and associates15 found no 
elevations among 20 patients with AML and 12 with 
chronic myelocytic leukemia.

Serum PSA in NHL

Prostate-specific antigen (PSA) is a glycoprotein pro-
duced by the epithelial cells of the prostate, and serum 
elevations are found in patients with benign and mal-
ignant prostate disease. However, other organs can 
also produce PSA. In one study, 29% of breast tumor 
extracts contained detectable levels of PSA and its 
detectability correlated with estrogen and/or progester-
one receptor positivity (P<.002).33 The same laboratory 
reported detectable free PSA in the sera of some normal 
women, some women with benign breast disease, and 
some women with breast cancer.34 Furthermore, Rae and 
coauthors35 reported a PSA-like protein elevated in the 
serum of women with renal cell carcinoma.36

Djavan and colleagues37 reported on a patient with 
biopsy-proven renal lymphoma, IgM paraprotein in 
his blood, and elevated serum PSA. Multiple prostate 
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transurethral ultrasound-guided biopsies were normal 
and the patient’s serum PSA returned to normal after a 
complete remission of the lymphoma was achieved with 
standard lymphoma chemotherapy. Although the source 
of the PSA was not demonstrated, it was presumed to 
be the low-grade lymphoma of the kidney. The authors 
postulated that a biologically active substance may have 
been secreted by the tumor and induced PSA production 
by the prostate. Interestingly, Kato and associates38 have 
demonstrated that malignant B cells often produce IL-6 
and Lin and colleagues39 showed that in the absence of 
androgen IL-6 increases PSA mRNA levels.

Johnson and coworkers40 reported on a patient with 
T-cell lymphoma involving the prostate who had an ele-
vated serum PSA level and no evidence of other prostate 
disease. This case is interesting because there seems to be 
a well-established, but little known, association between 
low-grade lymphoma and prostate cancer. Of 4,319 
patients undergoing radical retropubic prostatectomy at 
Johns Hopkins University Hospital, 10 patients (0.2%) 
were incidentally discovered to have concurrent low-grade 
lymphoma.41 Others have reported this finding in as many 
as 0.82% of patients and in most such cases the prostate 
itself is not involved with lymphoma.42 Drinis and coau-
thors43 reported a patient with a high PSA level, prostate 
adenocarcinoma, and low-grade lymphoma in the lymph-
adenectomy specimen. The patient remained free of both 
malignancies for at least 5 years after prostatectomy alone, 
without radiation therapy or chemotherapy. The signifi-
cance of the relationship between low-grade lymphoma 
and prostate cancer is unknown, but it should be noted 
that lymphoma has been reported to occur with increased 
frequency in patients with other adenocarcinomas such as 
renal,44 gastric,45 and breast.46

In an effort to identify genes that are associated with 
progression of malignant lymphoma, Nishiu and associ-
ates47 analyzed the expression profiles of 18,432 genes 
from DLBCL tissue with microarrays. Forty-eight genes 
with increased expression were found, including PSA. 
Increased expression of PSA in advanced lymphoma was 
confirmed by reverse transcriptase polymerase chain reac-
tion. The 48 genes with increased expression, including 
PSA, encode proteins that promote cell proliferation.

Ballario and colleagues48 reported a patient with aden-
ocarcinoma of the prostate and infiltration of the prostate 
with CLL who had an elevated PSA level; a patient with 
prostate cancer, lymphoma, and Klinefelter syndrome 
with high PSA has also been documented.49

The most instructive case on the relationship bet-
ween PSA and lymphoma was published recently by 
Oosterheert and coworkers.50 Their patient was an elderly 
man with voiding problems and a PSA level of 62 µg/mL. 
Multiple prostate biopsies and a digital rectal examina-

tion were normal. However, a computed tomography 
scan showed a pelvic mass with bladder wall infiltration 
suggestive of metastatic prostate cancer. He had an axil-
lary node biopsy, as well as biopsy of the pelvic mass, 
and both demonstrated follicular low-grade lymphoma. 
In both biopsies the lymphoma cells were CD20- and 
PSA-positive. After chemotherapy for his lymphoma, he 
experienced a complete remission and his serum PSA level 
returned to normal. The mechanism of PSA serum eleva-
tion in such a patient is unclear, but the work of Kato et 
al38 and Lin et al39, mentioned above, may be relevant. 

Discussion

Elevated serum levels of CA125, once thought to be 
specific for ovarian cancer, have been shown by multiple 
investigators to be present in patients with a variety of 
benign and malignant conditions involving coelomic 
epithelium. This should not be surprising in view of the 
fact that coelomic epithelial cells secrete CA125. The 
association of serum CA125 levels with various charac-
teristics of NHL is potentially clinically useful. Although 
it is clear that CA125 is not a product of lymphoma 
cells, elevated serum levels in approximately 40% of 
NHL patients at diagnosis, and the fact that in most 
series levels directly correlate with certain features of the 
disease, such as stage, response to therapy, and survival, 
suggests that initial and serial measurements of the anti-
gen may provide prognostic information of value. This 
may be particularly true when malignant effusions are 
present. However, it must be noted that there are no 
reports indicating a direct correlation of CA125 level 
with magnitude of effusion in such patients. The value 
of serum CA125 measurements in patients with NHL 
clearly deserves further evaluation.

Unlike CA125, PSA is secreted by the lymphoma 
cells of some patients, although the paucity of reports in 
the literature suggests that this occurrence may be rare. 
The frequency of this phenomenon needs to be established 
and, if more common than currently appreciated, it will be 
important to determine whether or not serum PSA levels 
correlate with clinical features of the disease. At present, 
there are no data available that speak to that issue.
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