HAYDARPAŞA NUMUNE MEDICAL JOURNAL
DOI: 10.14744/hnhj.2018.60362
Haydarpasa Numune Med J 2019;59(4):309–314

ORIGINAL ARTICLE

hnhtipdergisi.com

Comparison of Adenosine Deaminase (ADA) and Cancer
Antigen 125 (CA 125) Levels in Epithelial Ovarian Tumors
Mustafa Taş1, Zeynep Ece Utkan Korun2,
Mete Güngör1, Gökalp Öner4

Alper Koçak3,

Adem Yavuz4,

Bülent Özçelik5,

1Department of Obstetrics and Gynecology, Acıbadem Mehmet Ali Aydınlar University Faculty of Medicine, Istanbul, Turkey
2Department of Obstetrics and Gynecology, Haydarpaşa Numune Training and Research Hospital, Istanbul, Turkey

3Department of Obstetrics and Gynecology, Ömer Halisdemir University Training and Research Hospital, Niğde, Turkey
4Department of Obstetrics and Gynecology, Private Magnet Hospital, Kayseri, Turkey

5Department of Obstetrics and Gynecology, Erciyes University Faculty of Medicine, Kayseri, Turkey

Abstract
Introduction: In this study, we aimed to determine serum adenosine deaminase (ADA) and cancer antigen 125 (CA 125)
levels in patients with epithelial ovarian tumors.
Methods: A total of 75 patients with 47 malignant and 28 benign epithelial ovarian tumors were included in this case-control study. On the morning of the operation, serum CA 125 and ADA levels were determined. Postoperative epithelial ovarian
tumor patients were divided into two subgroups as benign and malignant histopathologically. We evaluated whether there
was a correlation between tumor levels and serum CA-125 and ADA levels of subgroups and malignant patients.
Results: Of 47 patients with malignant epithelial ovarian cancer, 20 of them had an early-stage (stage 1-2) and 27 of them
had advanced-stage (stage 3-4) tumors. Serum CA-125 (26.38 vs 44.93, p<0.001) and ADA levels (29.91 vs 42. 82, p≤0.05)
were significantly higher in malignant epithelial ovarian tumors than in benign epithelial ovarian tumors. There was no significant correlation between ADA levels.
Discussion and Conclusion: This study showed that serum ADA levels in patients with epithelial ovarian cancer could be
used as a biomarker in combination with other parameters for predicting malignancy in ovarian cancer. To validate these
clinical data, large-scale studies of epithelial ovarian tumors are needed.
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O

varian cancer in women constitutes 4% of genital
cancers and approximately 23% of are gynecological cancers. Unlike other gynecologic cancers, more than
half of the patients are diagnosed in advanced-stage III-IV
because ovarian cancer does not have specific signs and
symptoms that allow patients to consult a physician [1].

While the 5-year survival rate is 30-55% in advanced ovarian cancer, it is above 80% in early-stage ovarian cancer.
There are different types of ovarian cancers, but epithelial
ovarian cancer (EOC) is the most common type and represents 95% of ovarian cancers [2]. Epithelial ovarian cancer is
the most common cause of death from gynecologic neo-
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plasia [3–5]. This high mortality rate is due to the insidious
course and the lack of effective screening methods [2, 5,
6]. Current methods, such as abdominal and transvaginal
ultrasonography, color flow doppler, and CA-125, are not
specific enough to detect early, curable ovarian cancer by
population screening [7].
Cancer antigen 125 (CA 125) is an antigenic determinant
of a high molecular weight glycoprotein recognized by a
monoclonal antibody (OC 125). It is expressed by the epithelial ovarian cancers and other tissues of Müllerian origin
[8]. CA 125 is considered to be one of the reliable markers
for ovarian cancer [9]. Ca 125 is a sensitive but non-specific
test. Especially in premenopausal women, the diagnostic
value is not high. The low specificity is due to the increase
in both common benign gynecological conditions and
non-gynecological diseases, which reduces the usability of
CA 125, especially in the premenopausal period [10].
Adenosine deaminase (ADA) is commonly found in the tissues, and body fluids and its most important biological activity is associated with the lymphoid tissue. Because ADA
is required for the proliferation, maturation and differentiation lymphocyte [11]. ADA is an enzyme involved in the
hydrolytic conversion of adenosine to inosine in the purine
salvage pathway. This enzyme is important to prevent the
accumulation of toxic metabolites in the rapid proliferation
of cells [12]. It has been reported that in malignant tissue,
ADA activity, which shows the increase in DNA synthesis,
is increased [13]. ADA serum levels increase in patients with
ovarian [14], breast and colorectal cancer [15–17]. In inflammatory diseases, such as rheumatoid arthritis [18], systemic
lupus erythematosus [19, 20], Crohn's disease [21] and ulcerative colitis [22], the relationship between the activation of
the disease and ADA level was found. In addition, it is used
for diagnosis in tuberculous pleuritis [23].
Studies have shown that adenosine is an anti-inflammatory molecule and acts as an immunosuppressive agent
[24]. ADA has an effect of increasing inflammation by
breaking down adenosine. ADA activity increases after
T lymphocytes respond to antigenic stimulation. Therefore, ADA is accepted as a non-specific marker of cellular
immunity by T lymphocyte activation [25]. It is reported
that in women with gynecologic malignancies, when the
peripheral lymphocyte ADA enzyme is not present or below the control [26], the disease develops faster and serum
ADA level is elevated in malignant ovarian tumors [14]. In
recent years, potential tumor markers that can be used
alone or in combination with CA 125 have been investigated to increase the diagnostic specificity of CA 125. In
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our study, we divided the EOC into two subgroups as benign and malignant histopathologically. We investigated
whether serum CA 125 and ADA levels were correlated between the two groups and also the relationship between
the stages of the malignant group and serum markers and
whether serum ADA levels can be used as a biomarker in
combination with other parameters in the prediction of
ovarian malignancies.

Materials and Methods
This study was performed between January 2011 and January 2013 in the gynecological oncology clinic of Erciyes
University Medical Faculty Gevher Nesibe Hospital with
preoperative ADA and CA125 levels. A total of 75 patients
with epithelial ovarian tumors, 28 benign and 47 malignant, were included in the study. This study was approved
by the ethics committee of Acıbadem University. This study
was designed retrospectively, and data were obtained from
hospital records.
The patients who admitted to the clinic for adnexal mass
and underwent laparotomy and from those the ones
whom preoperative ADA and CA 125 levels were checked
were included in this study. Age, menopausal status, tumor
stage, invasion sites and lymph node involvement were
evaluated. None of the patients included in this study had
previously been treated for cancer and the diagnosis of
adnexal mass had just been made. The patients previously
diagnosed with ovarian or fallopian tube cancer; patients
diagnosed with one of the other cancers in the last five
years or currently receiving chemotherapy for fallopian
tube cancer, ovarian cancer, or primary peritoneal carcinomas; those diagnosed with tuberculosis; the patients with
inflammatory disease and known systemic disease were
not included in this study.
Serum ADA and CA-125 levels were evaluated preoperatively by ELISA. According to histopathological results, the
patients were grouped as benign and malignant, and the
analyses were performed in these subgroups.
Statistical analysis was performed using SPSS 15.0 data
analysis method. In this study, the data were evaluated
as two-way with a 95% confidence interval. In addition to
descriptive statistics, Student t-test or Mann-Whitney U
test was used to compare the data. Spearman correlation
analysis was used to determine the relationship between
serum levels of biological markers and cancer stage and
histopathological type. P-value ≤0.05 was considered as
statistically significant.
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Results

Discussion

Laparotomy was performed in 75 patients with a pelvic
mass. Twenty-eight patients (37.3%) were diagnosed with
benign epithelial tumors, and 47 patients (62.6%) had malignant disease. 20 of 47 patients with malignant epithelial
tumors were early-stage (stage 1-2) and 27 of 47 patients
were advanced-stage (stage 3-4). Figure 1 shows the distribution of malignant cases according to the stages. Table 1
shows the age of patients and the distribution of ADA and
CA 125 levels in benign and malignant tumors. Figure 2
shows the comparison of ADA and CA 125 levels in benign
and malignant cases. The findings showed that ADA levels
were significantly higher in patients with malignant tumors
than patients with benign tumors (29.91 vs 42.82, p≤0.05).
CA 125 levels were similarly higher in the malignant group
(26.38 vs 44.93, p<0.001).

EOC is the most common cause of death from gynecological neoplasia, and its 5-year survival rate is 30-55% in
advanced-stage ovarian cancer, while EOC is above 80% in
early-stage ovarian cancer [3–5]. This high mortality rate in
ovarian cancer is due to its insidious course and lack of effective screening methods [2, 5, 6]. Current methods, such
as abdominal and transvaginal ultrasonography, color
flow doppler, and CA-125, are not specific enough to detect early and curable ovarian cancer through population
screening [7]. Therefore, there is a need for markers that will
help to distinguish malignant-benign in adnexal masses. In
this study, we aimed to investigate ADA and CA125 levels
in adnexal masses.

The correlation between biomarkers and tumor behavior
(benign or malignant) is summarized in Table 2. There was
no significant correlation between serum ADA levels and tumor stage and size in malignant masses (p>0.05). There was
no correlation between benign masses and CA 125 and ADA
levels. However, there was a statistically significant correlation between malignancy and biomarker levels (p<0.05).

43%
57%

Stage I-II
Stage III-IV

ADA is an enzyme commonly found in tissues and body
fluids [11] and plays a role in the hydrolytic conversion of
adenosine to inosine in the purine salvage pathway. This
enzyme is important to prevent accumulation of toxic metabolites in the rapid proliferation of cells [12]. It is stated
that increased ADA activity plays an important role in the
salvage pathway activity of malignant tissues and will provide more nucleotides to maintain DNA synthesis due to
the increase in salvage activity in the rapid proliferation
of malignant cells [13]. ADA serum levels increase in many
cancers, such as ovarian [14], breast and colorectal cancer
[15–17]. Many studies have shown that ADA increases as a
serological tumor marker in rapidly growing malignancies.
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Figure 1. Distribution of malignant epithelial ovarian cancer cases
by stage.
Table 1. Comparison of age, ADA and CA 125 levels of patients

Age
ADA
CA-125

Benign Epitelial
Tumor (n=28)

Malignant Epithelial
Tumor (n=47)

p

53.7±11.3
29.91±13.43
26.38±18.81

55.5±13.2
42.82±24.49
44.93±28.81

0.78
0.025
0.001

Malign

CA125 levels

Figure 2. Comparison of ADA and CA125 levels in benign and malignant epithelial ovarian tumors (ADA U/L, CA125 U/mL).
Table 2. Correlation between ADA, CA-125 levels and
histopathological results
Biomarkers
ADA
CA-125

Benign Epitelial
p
Ovarian Tumors		
0.230
0.11

0.25
0.48

Malignant Epitelial
Ovarian Tumors

p

0.67
0.420

0.03
0.001
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On the other hand, slow-growing, well-differentiated tumors are reported to express no significant ADA activity
[26]. Specchia et al. [27] studied ADA activity in 31 patients
with gynecologic malignancies, 19 of them were portio carcinoma, seven of them were endometrial adenocarcinoma,
three of them were ovarian cancer, 1 of them was cervical
adenocarcinoma and 1 of them was liposarcoma with myxoid. They observed that the disease develops more rapidly
when the enzyme is absent or well below the controls. It
has been suggested that low lymphocyte ADA in tumor tissue is a more sensitive indicator of suppressed cellular immunity and has been proposed as a compensatory mechanism against rapid purine and DNA metabolism in cancer
cells [28]. In 2005, Pragathi et al. [12], including 50 patients
with ovarian cancer (serous and mucinous), 28 with benign
ovarian tumor (cystadenoma) and 20 healthy women in the
control group, compared serum ADA, CA-125 and 5'-nucleotidase (5'-NT) activities; their findings showed that
ADA levels in the ovarian cancer group were significantly
higher than in the control group and significantly higher
than in the benign ovarian tumor group. They stated that
high 5'-NT and ADA levels were strictly related to the presence of cancer cells. Urunsak et al. [14], in their study which
to investigate serum and peritoneal fluid ADA activity in
benign and malignant ovarian tumors, found that serum
and peritoneal fluid ADA levels were significantly higher
in ovarian cancer than benign ovarian tumors (p=0.001). In
our study, the mean serum ADA level in the benign EOC
group was 29.91 U/L and the mean serum ADA level in the
malignant EOC group was 42.82 U/L. When malignant EOC
group and benign EOC group were compared, the increase
in serum ADA levels in patients with malignant EOC was
significant, similar to the results of Pragathi et al., and this
increase was statistically significant in parallel with the results of Urunsak et al.
CA 125 is a sensitive but nonspecific test when ovarian
cancer is used alone [29]. The low specificity is due to the
increase in common benign gynecological conditions and
non-gynecological diseases. This reduces the usability of
CA 125, especially in the premenopausal period [10]. Chhunthang Thanpari et al. [30] evaluated CA-125, ADA and
other biochemical parameters in 43 premenopausal and
21 postmenopausal ovarian cancer patients found that
serum CA 125 and ADA levels were significantly higher in
both premenepausal and postmenepausal ovarian cancer
patients than in the control group. Pragathi et al. [12] reported that the threshold for ADA was 30 U/L, which is
the upper limit of the range obtained for healthy controls.
The sensitivity of ADA as a tumor marker was 56% and the
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specificity was 78%. They also indicated that there was no
significant correlation between CA 125 and ADA and CA
125 with 5'-NT. They stated that high levels of 5'-NT and
ADA depend on the presence of cancer cells, and therefore, these two parameters may be useful in differentiating ovarian cancer from benign tumors of ovarian cancer,
in addition to the well-known marker of ovarian cancer
CA-125.
CA 125 plasma level increases in 50% of stage I ovarian
cancers and in 90% of stage II-IV ovarian cancers [32].
Urunsak et al. [14] stated that serum ADA levels differ significantly according to histopathological subtypes and
grades of ovarian cancers, but there is no significant difference between benign and low-grade malignant tumors concerning serum ADA levels. In our study, ovarian
cancers were divided into two subgroups as benign and
malignant histopathologically and serum levels of both
ADA and CA 125 were found to be significantly higher in
patients with malignant tumors than patients with benign
tumors. Although increased ADA levels, especially in the
presence of metastasis, may be due to different sources
other than tumor [16]. In our study, no significant correlation was found between serum ADA levels and tumor
stage and tumor size.
Ovarian masses are common pathologies in gynecology
practice. Therefore, malignant-benign distinction in ovarian masses is important concerning a good distinction
between patients to be included in the follow-up protocol and those requiring surgical treatment and to reduce
unwanted surgical interventions and associated morbidity
and mortality [31]. Elevation of CA 125 in common benign
gynecological conditions and non-gynecological diseases
decreases its usability, especially in the premenopausal period [10]. In addition, low positive CA 125 in stage I suggests
that it is insufficient for the early diagnosis of ovarian cancer [8, 32]. To date, in a low number of studies to determine
the prognostic value of serum ADA levels in ovarian cancer,
elevated serum ADA levels were described in patients with
ovarian cancer [12, 14]. In fact, this increase is reported to be
in both premenepausal and postmeneposal ovarian cancer
patients [30].
As a result, CA 125 and ADA levels increase in malignant
ovarian tumors. The results of this study suggest that serum
ADA levels can be used as a biomarker in combination with
other parameters in the prediction of ovarian malignancies. However, further studies are needed to determine the
role and prognostic value of ADA in the development of
ovarian cancer.

Taş et al., ADA in Ovarian Cancer / doi: 10.14744/hnhj.2018.60362

Ethics Committee Approval: Acibadem Mehmet Ali Aydinlar
University 2018-8/2.
Peer-review: Externally peer-reviewed.
Authorship Contributions: Concept: M.T., B.Ö.; Design: M.T., A.Y.;
Data Collection or Processing: M.T., G.Ö.; Analysis or Interpretation: M.G., A.K.; Writing: Z.U., M.T.
Conflict of Interest: None declared.
Financial Disclosure: The authors declared that this study received no financial support.

References
1. Goldstein SR. Postmenopausal adnexal cysts: how clinical management has evolved. Am J Obstet Gynecol
1996;175:1498–501. [CrossRef ]
2. Romanidis K, Nagorni EA, Halkia E, Pitiakoudis M. The role of
cytoreductive surgery in advanced ovarian cancer: the general surgeon's perspective. J BUON 2014;19:598–604.
3. Van Driel WJ, Lok CA, Verwaal V, Sonke GS. The role of hyperthermic intraperitoneal intraoperative chemotherapy in ovarian cancer. Curr Treat Options Oncol 2015;16:14. [CrossRef ]
4. Suidan RS, Ramirez PT, Sarasohn DM, Teitcher JB, Mironov
S, Iyer RB, et al. A multicenter prospective trial evaluating
the ability of preoperative computed tomography scan and
serum CA-125 to predict suboptimal cytoreduction at primary
debulking surgery for advanced ovarian, fallopian tube, and
peritoneal cancer. Gynecol Oncol 2014;134:455–61. [CrossRef ]
5. Armstrong DK, Bundy B, Wenzel L, Helen Q, Huang MS, Baergen R, et al. Intraperitoneal cisplatin and paclitaxel in ovarian
cancer. N Engl J Med 2006;354:3443. [CrossRef ]
6. Horowitz NS, Miller A, Rungruang B, Richard SD, Rodriguez
N, Bookman MA, et al. Does aggressive surgery improve outcomes? Interaction between preoperative disease burden
and complex surgery in patients with advanced-stage ovarian
cancer: an analysis of GOG 182. J Clin Oncol 2015;33:937–43.
7. Clarke-Pearson DL. Clinical practice. Screening for ovarian
cancer. N Engl J Med 2009;9;361:170–7. [CrossRef ]
8. Jacobs I, Bast RC Jr. The CA 125 tumour-associated antigen: a
review of the literature. Hum Reprod 1989;4:1–12. [CrossRef ]
9. Nossov V, Amneus M, Su F, Lang J, Janco JM, Reddy ST, et al.
The early detection of ovarian cancer: from traditional methods to proteomics. Can we really do better than serum CA125? Am J Obstet Gynecol 2008;199:215–23. [CrossRef ]
10. Moore RG, McMeekin DS, Brown AK, DiSilvestro P, Miller MC,
Allard WJ, et al. A novel multiple marker bioassay utilizing HE4
and CA 125 for the prediction of ovarian cancer in patients
with a pelvic mass. Gynecol Oncol 2009;112:40–6. [CrossRef ]
11. Sullivan JL, Osborne WR, Wedgewood RJ. Adenosine deaminase activity in lymphocytes. Br J Haematol 1977;37:157–8.
12. Pragathi P, Bharath Kumar PV, Amar Kumar P, Ramakanth Reddy
M, Sravani V, Neeraja J, et al. Evaluation of serum adenosine
deaminase and 5’ -nucleotidase activities as probable markers
in ovarian cancer. Indian J Clin Biochem 2005;20:195–7. [CrossRef]
13. Camici M, Tozzi MG, Allegrini S, Del Corso A, Sanfilippo O,

313

Daidone MG, et al. Purine salvage enzyme activities in normal and neoplastic human tissues. Cancer Biochem Biophys
1990;11:201–9.
14. Urunsak IF, Gulec UK, Paydas S, Seydaoglu G, Guzel AB, Vardar
MA. Adenosine deaminase activity in patients with ovarian
neoplasms. Arch Gynecol Obstet 2012;286:155–9. [CrossRef ]
15. Aghaei M, Karami-Tehrani F, Salami S, Atri M. Diagnostic value
of adenosine deaminase activity in benign and malignant
breast tumors. Arch Med Res 2010;41:14–8. [CrossRef ]
16. Aghaei M, Karami-Tehrani F, Salami S, Atri M. Adenosine
deaminase activity in the serum and malignant tumors of
breast cancer: the assessment of isoenzyme ADA1 and ADA2
activities. Clin Biochem 2005;38:887–91. [CrossRef ]
17. Eroglu A, Canbolat O, Demirci S, Kocaoglu H, Eryavuz Y, Akgul
H. Activities of adenosine deaminase and 5'-nucleotidase in
cancerous and noncancerous human colorectal tissues. Med
Oncol 2000;17:319–24. [CrossRef ]
18. Sari RA, Taysi S, Yilmaz O, Bakan N. Correlation of serum levels of adenosine deaminase activity and its isoenzymes with
disease activity in rheumatoid arthritis. Clin Exp Rheumatol
2003;21:87–90.
19. Saghiri R, Ghashghai N, Movaseghi S, Poursharifi P, Jalilfar S,
Bidhendi MA, et al. Serum adenosine deaminase activity in
patients with systemic lupus erythematosus: a study based
on ADA1 and ADA2 isoenzymes pattern. Rheumatol Int
2012;32:1633–8. [CrossRef ]
20. Hitoglou S, Hatzistilianou M, Gougoustamou D, Athanassiadou F, Kotsis A, Catriu D. Adenosine deaminase activity and
its isoenzyme pattern in patients with juvenile rheumatoid
arthritis and systemic lupus erythematosus. Clin Rheumatol
2001;20:411–6. [CrossRef ]
21. Maor I, Rainis T, Lanir A, Lavy A. Adenosine deaminase activity in patients with Crohn’s disease: distinction between
active and nonactive disease. Eur J Gastroenterol Hepatol
2011;23:598–602. [CrossRef ]
22. Beyazit Y, Koklu S, Tas A, Purnak T, Sayilir A, Kurt M, et al. Serum
adenosine deaminase activity as a predictor of disease severity in ulcerative colitis. J Crohns Colitis 2012;6:102–7. [CrossRef ]
23. Piras MA, Gakis C, Budroni M, Andreoni G. Adenosine deaminase activity in pleural effusion: an aid to differential diagnosis. BMJ 1978;2:1751-9. [CrossRef ]
24. Spychala J. Tumor-promoting functions of adenosine. Pharmacol Ther 2000;87:161–73. [CrossRef ]
25. Ateş Y, Ergün H, Tüzün A, S Bağcı, Kurt İ, İnal A, et al. Ailesel
Akdeniz Ateşi olan hastalarda lenfosit alt grupları ve serum
adenozin deaminaz düzeyleri. Akad Gastroenteroloji Derg
2005;4:112–6.
26. Balis ME. Adenosine deaminase and malignant cells. Ann N Y
Acad Sci 1985;451:142–9. [CrossRef ]
27. Specchia G, Pavone V, Maggio F, Lojudice L, Iacobazzi A, De
Tullio L, et al. Adenosine deaminase activity in peripheral lymphocytes of patients with gynaecologic malignancies. Boll Ist
Sierote Milan 1985;64:404–7.
28. Ibiş M, Köklü S, Yilmaz FM, Başar O, Yilmaz G, Yüksel O, et al.

314

Serum adenosine deaminase levels in pancreatic diseases.
Pancreatology 2007;7:526–30. [CrossRef ]
29. Moore RG, Brown AK, Miller MC, Skates S, Allard WJ, Verch T,
et al. The use of multiple novel tumor biomarkers for the detection of ovarian carcinoma in patients with a pelvic mass.
Gynecol Oncol 2008;108:402–8. [CrossRef ]
30. Thanpari C, Yadav NK, Takhelmayum R, Shrewastwa MK, Mittal RK, Thapa P. Evaluation of CA-125 and other biochemical
parameters in premenopausal and postmenopausal women

Taş et al., ADA in Ovarian Cancer / doi: 10.14744/hnhj.2018.60362

with ovarian cancer: a hospital based study from Western
Nepal Asian Pac J Trop Dis 2014;4:717–9. [CrossRef ]
31. Rottem S, Levit N, Thaler I, Yoffe N, Bronshtein M, Manor D,
et al. Classification of ovarian lesions by high-frequency
transvaginal sonography. J Clin Ultrasound 1990;18:359–63
32. Bast RC Jr, Siegal FP, Runowicz C, Klug TL, Zurawski VR Jr,
Schonholz D, et al. Elevation of serum CA 125 prior to diagnosis of an epithelial ovarian carcinoma. Gynecologic Oncol
1985;22:115–20. [CrossRef ]

