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Summary

Purpose: Evaluation of serum TNFo receptor 1 (pS5) and 2 (p75) concentrations preoperatively in patients with ovarian masses.

Methods: Estimation by ELISA assay in 51 women with ovarian cancer and 16 healthy controls. Mean values and correlations
with CA-125, tumour volume index, morphological score, pathological finding and cytoreduction were estimated.

Results: Mean concentrations of p55 and p75 in cancer patients were 2006 = 1030 pg/ml and 2849 + 1092 pg/ml, respectively,
whereby for controls 1323 + 291 pg/ml and 2386 + 475 pg/ml, respectively. The area under the ROC curve for CA-125, p55 and
p75 for cancer (FIGO Stages I-IV) were: 0.85 (95% CI 0.75-0.92), 0.73 (95% CI 0.60-0.83) and 0.65 (95% CI 0.50-0.77), respec-
tively. Serum p55 correlated with morphological ultrasound score and CA-125 but not with FIGO stage, tumour grade or tumour
volume index. No correlations of p75 with these parameters were observed.

Conclusion: Estimation of p55 and p75 provide little information in ovarian cancer patients and have poor detecting power.
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Introduction

In spite of diagnostic development, 75% of all detected
ovarian cancers are in more advanced stages (III and IV
according to the Federation of Gynecology and Obstet-
rics International (FIGO) with obvious impact on therapy
and poor prognosis. The early stages of this neoplasm are
typically asymptomatic and the research of new potential
markers is needed worldwide.

Tumor necrosis factor alpha (TNFa) is a common
mediator of apoptosis, inflammation and immune
response [1]. Its role in ovarian biology remains unclear.
The effect of TNFo is regulated by its two receptors;
receptor 1 (pS5, CD120a) and receptor 2 (p75, CD120b).
The signal is transferred into the cell via a complicated
protein system to target transcription proteins: nuclear
factor kB (NF-kB) and c-Jun. This pathway results in
regulations of cell growth, death, carcinogenesis and
stress response [ 1, 2]. Many studies support the dominat-
ing role of receptor I (p55) in signal transduction,
whereby receptor II (p75) plays a modulatory role, being
incapable of transducing signals alone [1-5]. However it
was hypothesised that both receptors could be agonists
and antagonists depending on their concentrations. [6]
Thus more important to tumour biology seem to be the
expressions and concentrations of TNFa receptors pS5
and p75 in determining the final effects [7].

Expression of both receptors differs depending on the
kind of cell and is not regulated by their ligand [2, 7, 8].
Higher concentrations of p75 is typical for monocytes
and lymphocytes, whereas receptor p55 is quite typical
for epithelial cells [8].
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Receptors dissociate from cell surfaces becoming free
molecules in the blood. Serum p55 and p75 interact with
TNFo in the same manner as if bound to the cell surface.
The significance of serum complex formation is the
blocking of the appropriate biological effect of TNFa. [2,
7, 9, 10]. The significance of these interactions is still
unclear and the subject of few studies. Some qualitative
data are not clearly followed by quantitative studies. In a
few studies it has been suggested that there are changes
in p55 and p75 concentrations on cell surfaces as well as
serum levels in patients with benign and malignant
ovarian tumors [11-13].

The aim of our study was to evaluate the serum con-
centrations of p55 and p75 receptors in patients with
ovarian cancer and healthy controls. Special attention
was paid to the possible detecting potential and the com-
parison with a well known marker for serous ovarian
cancer — CA-125.

Materials and Methods

We performed a prospective study of 51 patients with ovarian
cancer treated surgically in the Department of Mother’s and
Children’s Health and Department of Gynecologic Surgery,
Karol Marcinkowski University of Medical Sciences in Poznan,
Poland between June 2000 and November 2002. The protocol
of the study included preoperative gynaecologic examination
with transvaginal ultrasound (7,5 MHz, Aloka SSD5000,
Japan). The morphological score according to Ferrazzi et al.
[14] and tumour volume index (TVI = 0.523xAxBxC) were
estimated at ultrasound examination. Preoperatively blood was
collected and centrifuged for five minutes at 3,000 rpm, the
serum frozen and kept at -70°C until the whole material was
completed. The concentrations of p55 and p75 were assayed
with commercially available kits (Quantakine, R&D Systems,
USA) in duplicate. The extinction was read on Dynex MRX
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Endpoint 1.33 (UK). The sensitivity of p55 and p75 tests were
3.0 pg/ml and 1.0 pg/ml, respectively, according to the manu-
facturer. The intraassay precision was maintained within 8.2%.
The cut-off values for receptor 1 and receptor 2 were estimated
on the receiver operating characteristic curve (ROC) at the point
of maximum sum of sensitivity and specificity. We also esti-
mated CA-125 concentrations on a Axsym2000 (Abbot Lab,
USA), with the reference cut-off level of 35 U/ml. Material was
verified after operation by pathological examination, with esti-
mation of histological type, staging according to FIGO and
grading of malignant tumours. Among cancer patients 14 were
FIGO Stage I, one patient Stage II, 29 patients Stage III and
seven Stage IV. Histologically 25 cancers were serous, eight
mucous, eight solid, five endometrioid, three clear cell and two
indifferentiated.

The control group consisted of 16 patients, examined accord-
ing to the same protocol and additionally by an internist. They
did not report any chronic disease in anamnesis. They also had
multiple laboratory tests to exclude current disease (blood mor-
phology, CRP, AIAT, AspAT). Gynaecological examination
with ultrasound yielded no abnormalities.

Statistical analysis was performed using SigmaStat version
2.0 (Jandel Corp, USA). Differences in mean values were
analysed with the Mann-Whitney test. We also estimated the
area under the ROC curve (AROC) with methodology and soft-
ware according to Metz et al. (ROCKit version 0.9) [15]. The
correlations were estimated by Spearman’s test (Rs) and
Pearson’s correlation coefficient. The results are presented as
means + standard deviation (SD). We considered p < 0.05 as
statistically significant.

Our study received approval from the local bioethics com-
mittee and all patients gave their written consent for participa-
tion in the study.

Results

Mean ages in ovarian cancer patients and controls
were: 51.5 = 11.5 (range 23-80) and 27.8 + 12.6 (range
20-63), respectively. To delineate discrimination for sta-
tistical analysis we calculated the cut-off level for p55
and p75 by the ROC curve including healthy women and
those with malignant ovarian tumours. The cut-off value
for TNFa receptor 1 was 1663 pg/ml, corresponding to
54.9% sensitivity and 93.8% specificity. The same calcu-
lated parameter for TNFo receptor 2 was 2837 pg/ml,
corresponding to 43.1% sensitivity and 81.3% specificity.
The sensitivity and specificity of CA-125 estimation in
detecting ovarian cancer was 74.5% and 93.8%, respec-
tively. Mean concentrations of CA-125, receptors p55
and p75 are presented in Table 1 with only statistically
significant differences pointed out. Correlations of p55
and p75 concentrations with FIGO stage, grading, tumour
volume index, morphological index and CA-125 are pre-
sented in Table 2. Even when serous and non-serous
tumours were analysed separately no above-mentioned
correlation was estimated.

Table 1. — Mean concentrations of CA-125, p55 and p75.

Ovarian cancer Controls
mean range mean range

CA-125 (Uml)713.0 = 1159.9* 6.2 - 6001.0 148 £8.5 3.2-38.0
p55 (pg/ml) 2006 + 1030° 369 - 4920 1323 +291* 983 - 2070
p75 (pg/ml) 2849 + 1092 814 - 7919 2386 +475 1711 - 3430

'p < 0.001; °p = 0.007.

Table 2. — Correlations of p55 and p75 with disease stage,
tumour grade, volume index and morphological score.

Spearman’s test p5S p75
FIGO stage NS NS
Grading (G) NS NS
TVI NS NS

Morphological score
CA-125
NS - not significant.

“Pearson’s correlation coefficient r = 0.33, p = 0.004.
"Pearson’s correlation coefficient r = 0.18, p = 0.20 - not significant.

Rs =0.34, p =0.003* NS
Rs =0.36, p =0.009" NS

The discrimination power in detecting malignancy inde-
pendently from FIGO stage is presented as a ROC curve in
Figure 1. The AROC (area under curve) for CA-125, p55
and p75 is: 0.85 (95% CI 0.75-0.92), 0.73 (95% CI 0.60-
0.83) and 0.65 (95% CI 0.50-0.77), respectively. In the
same manner the ROC curve for discrimination between
FIGO Stage I of disease and controls was drawn and is pre-
sented in Figure 2. Area under the ROC curve for CA-125,
p55 and p75 is 0.66 (95% CI 0.43-0.84), 0.52 (95% CI
0.29-0.76) and 0.60 (95% CI 0.37-0.80), respectively.

The concentrations of p55 differed in patients with
ovarian cancer depending on optimal cytoreduction.
Mean concentrations of p55 in patients who underwent
hysterectomy with omentectomy (n = 29) and patients
without optimal cytoredution (n = 22) were 1777.9 +
1108.8 pg/ml vs 2308.8 + 847.8 pg/ml (p = 0.034). The
same values calculated for p75 were 2693.6 = 765.6
pg/ml vs 3054.6 + 1408.5 pg/ml and the difference was
not statistically significant. The values for CA-125 were
645.1 + 1331.2 U/ml vs 803.3 = 908.7 U/ml (p = 0.015).

Discussion

The prognosis in patients with ovarian cancer is a great
cause of concern worldwide. Unfortunately the typical
patient with detected ovarian cancer has advanced
disease, approximately 75% are in Stage III and IV due
to unsuccessful early detection methods [5, 16]. In our
investigation the percentage of advanced stages (70.6%)
was similar to that found in the literature. The difficulties
in early stage diagnosis are typical for this cancer and
alternative methods must be developed. Some suggested
alternative biochemical methods are based on estimation
of CA-125 [17-19]. We found CA-125 to be elevated in
patients with ovarian cancer, although the mean value is
strongly influenced by a few high values in women with
malignancy of advanced stage. Similar results were found
in literature [16, 20] The satisfactory value of CA-125
estimation in patients with FIGO Stages I to IV (AROC
= 0.85) was not so impressive in patients with early stage
of the disease. In FIGO Stage I the area under ROC curve
classifies this test as a poor detecting method (AROC =
0.66). The low value of CA-125 in early diagnosis is one
of the reasons preventing it from becoming a widespread
screening tool. In our study low sensitivity with good
specificity of this test, confirmed by ROC analysis in FIGO
Stage I, also supports the opinion of its limited application
in early diagnosis. Early stage results similar to our own
are reported in the literature, but higher values of sensitiv-
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Figure 1. — ROC curves for CA-125, pSS and p75 in detecting ovarian cancer in all FIGO stages.

Figure 2. — ROC curves for CA-125, pS5 and p75 in detecting ovarian cancer in FIGO Stage 1.

ity and/or specificity were reported only in studies with a
higher percentage of advanced stages [16-18, 20, 21].

The concentrations of soluble p55 and p75 have been
reported to be higher in many malignant diseases. Mean
serum concentrations of p55 in melanoma patients and
in the control group were 1451 + 384 pg/ml and 887 =
219 pg/ml, respectively. Also concentrations of p75
receptor were higher in cases of malignancy (5109+2759
pg/ml vs 1926 + 481 pg/ml) [22]. Higher concentrations
of both receptors are more typical of metastases. In our
study higher concentrations of p55 and p75 were
observed among patients with ovarian cancer, but only in
case of receptor 1 did it reach statistical significance.
Gadducci et al. [11] reported similar results to our study
and additionally p55 and p75 also correlated with FIGO
stage, but not with histologic type, grade, CA-125 levels
and possible operative cytoreduction. In our study not
many correlations of p55 and p75 concentrations were
observed except a weak one between p55 and morphologic
score as well as CA-125. Interestingly mean pS55 concen-
trations preoperatively as well as CA-125 were lower in
patients with possible optimal cytoreduction compared to
the group where only partial debulking or explorative
laparotomy was possible. In our study no correlation with
histologic type of cancer was found, but in some studies
such dependence has been reported [13].

Serum TNFa receptor 1 concentrations in our study
showed a stronger relationship to clinical status (mor-
phologic score, CA-125, sensitivity, specificity, AROC,
optimal cytoreduction) than receptor 2. It supports the
theory that the serum source of p55 is more likely to orig-
inate from ovarian cancer cells. It has been reported that
practically all ovarian cancer types produce p55 and its
distribution in tumours is almost constant. Receptor 2 is
typically produced by stromal cells [12].

Conclusion

1. Serum concentrations of TNFo receptor 1 (pS5) cor-
relate moderately with morphologic ultrasound score and
CA-125 concentrations, but not with cancer stage, grade
and histology.

2. Estimation of serum TNFo receptor 2 (p75) concen-
trations does not provide important information in
ovarian cancer patients.

3. Receptors p55 and p75 failed to detect ovarian
cancer independently from FIGO stage, but p55 has a
moderate and comparable to CA-125 power in detecting
early stages of the disease.

Acknowledgements

This work was supported by Karol-Marcinkowski University
of Medical Sciences grants no: 501-4-02-28 and 501-4-02-30.
The authors would like to thank Prof. Stefan Sajdak for support
of this work and FNP for the scholarship.

References

[1] Chen G., Goeddel D.V.: “TNF-R1 signaling: a beautiful pathway”.
Science, 2002, 296, 1634.

[2] Medvedev A., Espevik T., Ranges T. et al.: “Distinct roles of two
tumor necrosis factor (TNF) receptors in modultaing TNF and
lymphotoxin o effects”. J. Biol. Chem., 1996, 271, 9778.

[3] Kost E.R., Herzog T.J., Adler L.M. et al.: “The role of tumor
necrosis factor receptors in tumor necrosis factor-o-mediated
cytolysis of ovarian cancer cell lines”. Am. J. Obstet. Gynecol.,
1996, 174, 145.

[4] Bigda J., Beletsky I., Brakebush C. et al.: “Dual role of the p75
tumor necrosis factor (TNF) receptor in TNF cytotoxicity”. J. Exp.
Med., 1994, 180, 445.

[5] Tartaglia A.T., Pennica D., Goedddel D.V.: “Ligand passing: the
75kDa tumor necrosis factor (TNF) receptor recruits TNF for sig-
naling by the 55-kDa TNF receptor”. J. Biol. Chem., 1993, 268,
18542.



46 T. Opala, P. Rzymski, M. Wilczak, J. WoZniak

[6] Olsson 1., Gatanga T., Bullberg U. et al.: “Tumor necrosis factor
(TNF) binding proteins (soluble TNF receptor forms) with possi-
ble roles in inflammation and malignancy”. Eur. Cytokine Netw.,
1993, 4, 169.

[7] Bazzoni F., Beutler B., Flier J. et al.: “The tumor necrosis factor
ligand and receptor families”. N. Engl. J. Med., 1996, 334, 1717.

[8] Brockhaus M., Schoenfeld H.J., Schlager E.J. et al.: “Identification
of two types of tumor necrosis factor receptors on human cell lines
by monoclonal antibodies”. Proc. Natl. Acad. Sci., 1990, 87, 3127.

[9] Sancho-Tello M., Marcinkiewicz J.L., Justice W.M. et al.: “Reduc-
tion of tumor necrosis factor-o bioactivity by a human ovarian
epithelial cancer cell line in vitro”. Am. J. Obstet. Gynecol., 1995,
173, 1470.

[10] Myamon E., Ghezzi F., Edwin S.S. et al.: “The tumor necrosis
factor a and its soluble receptor profile in term and preterm par-
tuition”. Am. J. Obstet. Gynecol., 1999, 181, 1142.

[11] Gadducci A., Ferdeghini M., Castellani C. et al.: “Serum levels of
Tumor Necrosis Factor (TNF), soluble receptors for TNF (55- and
75-kDA sTNFr) and soluble CD14 (sCD14) in epithelial ovarian
cancer”. Gynecol. Oncol., 1995, 58, 184.

[12] Naylor M.S., Stamp G.W.H., Foulkes W.D. et al.: “Tumor necro-
sis factor and its receptors in human ovarian cancer — potential role
in disease progression”. J. Clin. Invest., 1993, 91, 2194.

[13] Onsrud M., Shabana A., Austgulen R. et al.: “Comparison
between soluble Tumor Necrosis Factor receptors and CA125 in
peritoneal fluids as a marker for epithelial ovarian cancer”.
Gynecol. Oncol., 1995, 57, 183.

[14] Ferrazzi E., Zanetta G., Dordoni D. et al.: “Transvaginal ultra-
sonographic characterisation of ovarian masses: comparison of
five scoring system in a multicenter study”. Ultrasound Obstet.
Gynecol., 1997, 10, 192.

[15] Metz C.E., Herman B.A., Roe C.A.: “Statistical comparison of
two ROC curve estimates obtained from partially-paired datasets”.
Med. Decis. Making, 1998, 18, 110.

[16] Topalak O., Saygili U., Soyturk M. et al.: “Serum, pleural effusion
and ascites CA125 levels in ovarian cancer and nonovarian benign
and malignant disease: a comparative study”. Gynecol. Oncol.,
2002, 85, 108.

[17] Aslam N., Tailor A., Lawton F. er al.: “Prospective evaluation of
three different models for the pre-operative diagnosis of ovarian
cancer”. B.J.0.G., 2000, 107, 1347.

[18] Menon U., Talaat A., Rosenthal A.N. et al.: “Performance of ultra-
sound as a second line test to serum CA125 in ovarian cancer
screening”. B.J.0O.G., 2002, 107, 165.

[19] Sjovall K., Nilsson B., Einhorn N.: “The significance of serum
CA125 elevation in malignant and nonmalignant disease”.
Gynecol. Oncol., 2002, 85, 175.

[20] Berek J.S., Bast R.C.: “Ovarian cancer screening”. Cancer, 1995,
76, 2092.

[21] Markowska J., Wilkoszarska J.: “The value of CA 125 levels in
serum, peritoneal fluid and tumor in women with ovarian cancer”.
Gin. Pol., 1996, 67, 352.

[22] Viac J., Vincent C., Palacio S. et al.: “Tumour necrosis factor
(TNF) soluble receptors in malignant melanoma: correlation with
soluble ICAM-1 levels”. Eur. J. Cancer, 1996, 32, 447.

Address reprint requests to:

P. RZYMSKI, M.D., Ph.D.

Department of Mother’s and Child’s Health
Gynaecologic and Obstetrical

University Hospital

Polna St. 33, 60-535 Poznan (Poland)



