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SUMMARY

Introduction/Objective Ovarian carcinomas are the deadliest gynecological tumors. Despite advances
in treatment options, survival rates are still not at the desired level. Since clinical signs are not typical in
early-stage disease, two-thirds of patients are diagnosed late. Carbohydrate Antigen 125 (CA125) does
not have sufficient sensitivity and specificity in early-stage disease and early post-relapse progression.
There is a need for a simple and cost-effective marker that correlates with CA125. For this purpose, we
aimed to evaluate the potential of systemic inflammatory markers’as diagnostic aids.

Methods Patients with platinum-sensitive recurrent ovarian carcinomas were preferred because the
treatment options were more diverse than the resistant group. Using retrospective data collection, 105
patients with platinum-sensitive recurrent ovarian carcinoma, admitted in the last four years were included
in the study. Complete blood count data was recorded based on recurrence and progression periods.
Results When the systemic immune inflammatory index (SIl) values were evaluated in combination
with CA125 in terms of progression during the control visits after platinum-sensitive disease recurrence
treatment, progression detection proportions increased to 97.5%, which was 82.9% when only CA125
was used. On the other hand, false positivity, which was 18.5% for CA125 alone, decreased to 2.5% when
combined with SlI. Furthermore, neutrophil lymphocyte ratio, white blood cells, and neutrophil values
showed correlations with high CA125 values.

Conclusion The SlI value could be used together with CA125 because it is easy to use, accessible, and
has low cost in clinical practice, as well as to increase the accuracy rate and make precise corrections in

the false positivity rate.
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INTRODUCTION

Ovarian cancer has the fifth-most cancer-relat-
ed mortality in women in developed countries
and is the deadliest gynecological tumor [1].
Although personalized treatment modalities,
chemotherapeutic agents, and the addition
of drugs such as bevacizumab (anti-vascular
endothelial growth factor) to combination
therapies in relapsed disease have positively
contributed to progression-free survival in
recent years, there has still not been enough
contribution to overall survival [2]. While the
five-year survival rate is 90% in patients detect-
ed in the early stage, this rate regresses to 20%
in advanced-stage patients [3]. Approximately
two thirds of the cases are diagnosed at later
stages because of early onset, non-specific, and
mostly constitutional complaints [3].

CA125 has low sensitivity and specificity,
especially in ovarian cancers’ earlier stages [4].
Furthermore, CA125 levels can elevate in benign
situations such as endometriosis, menstruation,
and coronary artery disease. As a result, high
false-positivity may cause significant psychologi-
cal problems in women who do not have ovarian
cancer, leading to unnecessary additional treat-
ment burdens [5]. Additionally, approximately

20% of epithelial ovarian cancer cases have typi-
cal CA125 measurements [6]. Considering these
circumstances, CA125 alone cannot support the
diagnosis during ovarian cancer recurrences. For
this purpose, we aimed to evaluate biomarkers
for recurrences in platinum-sensitive ovarian
cancers that are simple, can be evaluated in
correlation with CA125, and can be measured
in any health institution without the need for
additional laboratory expenses or a special in-
frastructure. Therefore, we analyzed inflamma-
tory markers’ contribution such as neutrophil
lymphocyte ratio (NLR) and systemic immune
inflammatory index (SII) in ovarian cancer pa-
tients’ diagnosis and relapse periods.

METHODS

Using a retrospective database search, 105 pa-
tients with platinum-sensitive recurrent ovarian
carcinoma, admitted in the last four years were
included. The study was prepared per the dec-
laration of Helsinki and was approved by the
ethics committee of Health Sciences University,
Ankara Dr. Abdurrahman Yurtaslan Oncology
Training and Research Hospital, dated August
24, 2022, and numbered 2022-08/1930.
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Recurrence and progression timestamps were taken as a
basis in processing the hemogram parameters. In addition,
platelet-to-lymphocyte ratio (PLR), NLR, and Systemic im-
mune inflammation index (SII) (with a formula of platelet
x neutrophil / lymphocyte) were calculated.

Analyses were performed using the Statistical Package
for the Social Sciences program [SPSS for Windows,
Version 25.0, (IBM Corp., Armonk, NY, USA)]. Normality
analises were performed to show the distribution of the
variables. Continuous variables were reported using the
median (interquartile range) and mean (SD), and cat-
egorical variables using the Pearson ¥* or Fisher’s exact
test. ROC analysis was performed to calculate the best SII
cut-off value. Finally, Spearman correlation analysis was
performed for evaluating numerical variable relationships.
A p-value of < 0.05 was accepted as significant.

RESULTS

A total of 105 patients with platinum-sensitive recurrent
ovarian carcinoma were included. The median age was
55.81 (34-78). When evaluated for menopausal status, 34
(32.3%) patients were premenopausal, while 65 (67.6%)
were postmenopausal. Progression developed in 16 (47%)
of 34 premenopausal patients and 25 (35.4%) of 65 post-
menopausal patients. When the patients were categorized
according to their histopathological subtype, there were 90
(85.7%) high grade serous, six (5.7%) low grade serous,
five (4.7%) endometrioid, two (1.9%) clear cell, and two
(1.9%) other types.

The relationship between laboratory parameters and
progression is given in Table 1. Serum CA125 was con-
verted into two separate categorical variables as 35 and
below and above 35. CA125 cut-off value was taken as
35. NLR was higher in the group with CA125 > 35 U/ml
compared to the group with CA125 < 35 U/ml (p = 0.002)
(Table 1). Also, white blood cells had been substantially
elevated in CA125 > 35 U/ml cases compared to CA125
< 35 cases (p = 0.05).

Table 1. Relationship of laboratory parameters to CA125

CA125 <35 U/ml CA125> 35 U/ml
Parameters =22 n=2) -value
Median (range) Median (range) (95% P
(95% Cl) Cl)
NLR 1.92 (1.47-2.26) 2.95(3.12-4.52) 0.002"
Sl 722 (877-1999) 810 (580-1138) 0.621"
PLR 161 (134.91-216.35) | 144 (141.48-211.77) 0.459"
WBC 6(4.5-10.2) (x 10°) | 8.1(7.9-9.7) (x 10°) | 0.050"
Lymphocyte | 1.7(1.57-2.14) (x 10%) | 1.48 (1.42-1.99) (x 10°) | 0.111"
CRP 4.0 (0.82-16) 6 (5.2-20) 0.986"

NLR - neutrophil lymphocyte ratio; SIl - systemic immune inflammation
index; PLR - platelet lymphocyte ratio; WBC — white blood cells;
CA125 - Carbohydrate Antigen 125
*Mann Whitney U

Of our patients, 41 (39%) developed progression af-
ter relapse treatment. Serum CA125 was elevated in 34
(82.9%) of 41 patients with this progression. Measurements
of CA125 and SII values were planned for these patients.

‘ DOI: https://doi.org/10.2298/SARH221122057T

Tay F. et al.

ROC Curve

af A

06 JA

04

Sensitivity

02

00 02 04 06 08 10
1 - Specificity
Diagonal segments are produced by ties.
Progression | AUC 95% ClI Cut-off | Sensitivity | Specificity p
(%) (%)
Sli 0.825 | 0.744-0.906 | 929.5 733 754 <0.001

AUC - area under the receiver operating curve; Cl - confidence interval

Figure 1. Roc analysis results in determining the progression of the
systemic immune inflammation index variable

As a result of the ROC analysis performed, the value of
929.5 was accepted as the best cut-off (Figure 1), and dis-
ease progression was detected in 40 (97.5%) patients when
CA125 and elevated SII were evaluated simultaneously.
There were five patients (18.5%) with CA125 > 35 and
no recurrence on imaging. When CA125 was evaluated
together with SII, one (2.5%) of 41 patients with progres-
sion was marked as “no progression” (Table 2).

Table 2. Relationship between age, CA125, SlI, and performance status
with progression

Progression
Parameters Present Absent
n=41 n=64 | p-value
(%) (%)
<50 | 14(34.1) | 15(23.4)
Age 0.23'
>50 | 27(65.8) | 49 (76.5)
<35 | 7(17.1) | 22(81.5)
CA125* 0.352
>35 | 34(82.9) | 5(18.5)
(SII=929.5 + CA125 > 35)* 40 (97.5) 1(2.5)
Eastern Cooperative 0 4 (20) 16 (80)
Oncology Group 1 30 (44.7) | 37 (55.2) 0.13?
Performance Status 2 7(38.8) | 11(51.1)

CA125 - Carbohydrate Antigen 125; Sl - systemic immune inflammation index
Pearson’s X% 2Fisher’s exact test;
*Measurement values in patients with progression after relapse treatment

According to Figure 1, the SII parameter estimation
was significant in differentiating additional parameters
in progression development (p < 0.001). The area under
the ROC curve (AUC) for SII to diagnose the presence of
progression was 0.825 (95% [CI], 0.744-0.906). For pre-
dicting progression, the SII at a cut-off value of > 929.5 had
a sensitivity of 73.3% and a specificity of 75.4%.

The Spearman correlation analysis for interactions
between the laboratory parameters’ numerical variables
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Table 3. Correlation between laboratory parameters

. CA125
Parameters p Lymphocyte Neutrophil Sl NLR PLR e
1
Lymphocyte
p
L hocyt r 0.125 1
mphocyte
ymphocy p 0226
r -0.266** 0.134 1
Lymphocyte
p 0.009 0.196
r -0.540** 0.637** 0.351** 1
Lymphocyte
p <0.001 <0.001 <0.001
r -0.319** -0.098 0.393** 0.318** 1
Lymphocyte
p 0.002 0.343 <0.001 0.002
r -0.152 0.233 -0.005 0.262* -0.130 1
Lymphocyte
p 0.250 0.076 0.972 0.045 0.325

CA125 - carbohydrate antigen 125; Sl - systemic immune inflammation index; NLR - neutrophil lymphocyte ratio; PLR - platelet-to-lymphocyte ratio;

*Spearman correlation analysis

showed a significant and low relationship among NLR and
CA125 (r = 0.26, p = 0.045). Besides, serum neutrophil and
CA125 values were also evaluated as having a significant
relationship (r = 0.23, p = 0.076) (Table 3).

DISCUSSION

Despite many efforts to find the most appropriate bio-
marker for ovarian cancers, early detection methods still
rely on serum CA125 level measurement [7]. CA125 is
elevated in 83% of ovarian cancers, but it has low sensi-
tivity and specificity in very early-stage ovarian cancers,
and this rate drops to 50-60%. The premenopausal ages
had a sensitivity of 50-74%, and a specificity of 69-78%.
Additionally, the postmenopausal ages had a sensitivity of
69-87%, and a specificity of 81-93% [8, 9]. Due to various
factors, there is a need for biomarkers that can increase the
sensitivity and specificity of CA125. To address this issue,
Ke Huang et al. [10] have shown that the combination of
CA125 with biomarkers such as NLR and PLR is more ef-
fective than using CA125 alone in detecting the subgroup
of borderline epithelial ovarian tumors that can potentially
become malignant. In our study, we aimed to fill this gap
by examining the contribution of NLR, PLR, and SII val-
ues. While we found that all three biomarkers provided
significant contributions, unlike the study by Ke Huang
et al. [10], we observed that the SII value, which combines
neutrophil, lymphocyte, and platelet values, further en-
hances the sensitivity and specificity of CA125 when used
in combination. Our study observed progression in 47%
of premenopausal patients and 35.4% of postmenopausal
patients.

CA125 can elevate in benign situations like endome-
triosis, menstruation, and pregnancy, in addition to ovar-
ian carcinomas. However, it is also used as a marker in
hematological malignancies such as lymphoma [11, 12,
13]. Therefore, it is not recommended for population
screenings because of its low reliability [14]. Gschwantler
et al. [15] in 2017 evaluated leptin, prolactin, osteopon-
tin, insulin-like growth factor II, macrophage inhibitor
factor, and HE4 together in addition to CA125, and their
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94.3% sensitivity and 92.3% specificity rate are important
for the combined evaluation of several biomarkers to yield
more reliable results, even in a highly complicated tumor.
However, it takes work to measure these parameters and
causes an additional cost burden. Therefore, evaluating
the markers should be accessible and cost-effective in all
health institutions. Our study aims to shed light on this
gap and to obtain easily accessible biomarkers to be used
in earlier diagnosis and progression detection.

There was a total of 47 patients with disease progression
with CA125 > 35, and when the imaging and clinical find-
ings were evaluated together, six patients (18.5%) were not
considered to have progression. On the other hand, only
one (2.5%) of the patients with high CA125 + SII values did
not show any progression. Therefore, it was determined
that our CA125 false positive rate decreased from 18.5% to
2.5%. Furthermore, when SII values of recurrence patients’
progression were evaluated in combination with CA125,
the rate of progression detection increased to 97.5%, which
was 82.9% compared to the evaluation of CA125 alone.

Patients with ovarian cancers whose first recurrence tim-
ing (platinum-free follow-up interval-PTA) occurs within
six months are considered to have a platinum-resistant
disease, and platinum-based regimens are not preferred in
the treatment options of these patients. In the follow-up of
patients after adjuvant therapy, using CA125 in combina-
tion with other biomarkers will increase the reliability of
recurrence detection, thus providing earlier recognition and
reducing the additional platinum exposure of the patients.

CONCLUSION

Considering all these data, the SII value could be used to-
gether with CA125 because it is easy to use, accessible, and
has low cost in clinical practice, as well as to increase the
accuracy rate and make precise corrections in the false pos-
itivity rate. Furthermore, in the analyses performed, it was
determined that NLR, white blood cells, and Neutrophil
values were parallel with high CA125 values.
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Hosu nHdpnamatopHu MapKepu 1 NPOrHOCTUYKM 3HaUaj penanca KapuMHOMa jajHMKa

oceT/buBOr Ha N1aTUHY
Oarux Taj, Myctada byjykop, O3TypK AteLu

BonHunua 3a 0byKy 1 ucTpaxuBsatbe oHKonoruje y AHkapu,,AbaypaxmaH »KypracnaH’, Oferberbe 3a MeguUMHCKY OHKonorujy, AHKapa, Typcka

CAXETAK

Yeoa/LUnm KapunHomu jajHrKa Cy HajcMPTOHOCHWjU TMHEKONO-
LKW TyMOPW. YNPKOC HanpeTKy y onLmjama fieuerba, CTone npe-
KVB/baBatba jOLU YBEK HICY Ha »eJbeHOM HIBOY. [OLITO KNUHMY-
KM 3HaL HYCY TUMYHK Y paHoj da3u bonecT, 2/3 bonecHuua ce
[MNjarHOCTMKyje KacHO. AHTUreH yribeHnx xugpata 125 (CA125)
Hema [J0BO/bHY OCET/bUBOCT 1 CieLMdYHOCT Y paHoj pa3u bone-
CTW 1 paHoj Nporpecuju nocne penarnca. Moctoju notpeba 3a jeq-
HOCTaBHUM W MCNNATMBUM MapKepoM Koju Kopenupa ca CA125.
Y Ty CBPXY, »Kefienm CMo fia NPOLIEHMO NOTeHLMjal CUCTEMCKIX
MHGNAMaTOPHMX MapKepa Kao Au1jarHOCTUYKKX MoMarana.
Metopge bonecHuLe ca peKypeHTHUM KapLIHOMOM jajH1Ka oce-
T/bVBMM Ha MAIaTUHY Cy Bune y NpeaHOCTY jep Cy onuyje neyetba
6u1ne pasHOBPCHYje of pe3ncTeHTHe rpyne. Koprctehi petpo-
CMEKTVMBHO NPUKYyMN/batbe NofaTtaka, y CTyaujy je ykibyyeHo 105
6onecHNLa ca peKypeHTHIM KapLIMHOMOM jajHIKa OCET/bUBUM
Ha NNaTuHy, NPUMIbEHUX Y MOCNefHe YeTpy rogmHe. Mogaum
KOMMJIETHe KPBHE CJIMKe Cy CH/M/bEHU Ha OCHOBY Mepuofa
peLuAnBa 1 nporpecuje.

DOI: https://doi.org/10.2298/SARH221122057T

PesynrtaTtmn Kaga cy BpeAHOCTM CUCTEMCKOT UMYHOSTOLLKOT WH-
bnamaTopHOr MHAEKCa MpoLiereHe y KombuHauwju ca CA125y
CMUCITY MPOrpecyje TOKOM KOHTPOJTHYX MOCeTa Nnocsie TpeTMaHa
peLuaviBa 6onecTyi oceT/buBE Ha NNaTUHY, NPONOpLMje OTKPK-
Batba Nporpecuje cy nopacie Ha 97,5%, wro je 6uno 82,9%
Kaga je 6uo kopuwheH camo CA125. C gpyre cTpaHe, NaxHa
MO3UTUBHOCT, Koja je 6una 18,5% camo 3a CA125, cMatbeHa je Ha
2,5% Kapa ce KOMOVHYje ca CMCTEMCKUM MMYHOMOLKUM NHIa-
MaTOPHVM UHAEeKcoM. LLiTaBuLe, ogHOC BpegHOCTY HeyTpoduna
1 numdounTa, BpegHoCTH 6enmnx KpBHUX 3pHaLa 1 HeyTpoduna
rokasarne Cy Kopenauujy ca BUCOKMM BpegHocTma CA125.
3aksbyyak BpegHoCT cucTemMcKor MMyHONOLWKOT MHbnamaTop-
HOT MHAEKCa 61 ce Morna KopucTuTti 3ajegHo ca CA125 jep je
naKa 3a ynotpe6y, NpycTynayHa 1 uMa HUCKY LeHY Y KIMHWYKO]
npakcu, Kao 1 3a noehatrbe CTone TaYHOCTU U MPeLr3He Ko-
peKumje y CTOMnmM NaxHe NO3UTUBHOCTH.

KmbyuHe peumn: pak jajHuka; CA125; penanc; uHdnamatopHm
6rioMapKepw; OCETIbUBOCT Ha MATUHY
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