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Laboratory predictors of survival in ovarian cancer
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INTRODUCTION
Ovarian cancer is the fifth leading cause of cancer 

mortality in women1. According to data from Globo-
can2, an estimated total of 238,719 new cases were 
diagnosed worldwide in 2012. Many studies have eval-
uated the clinical relevance of potential biomarkers, 
such as tissue or serum samples from patients with 
ovarian cancer, for their ability to predict either che-
motherapy response or survival3.

Both basic and translational research has shown 
that ovarian cancer includes several types of tumors 

with different phenotypes, molecular biology, etiol-
ogy, progression, and even prognosis. In 2014, Shih 
& Kurman4 proposed a classification system for ovar-
ian tumorigenesis based on morphology and genetic 
molecular analysis. In this model, ovarian epithelial 
tumors are divided into two broad categories, des-
ignated as type I and type II. Type I tumors tend 
to be low grade, slow-growing neoplasms, and are 
associated with distinct molecular changes. They 
are relatively genetically stable and rarely have P53 
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or non-epithelial tumors) by anatomopathological 
paraffin analysis. Exclusion criteria were secondary 
malignant ovarian neoplasia (metastasis); torsion of 
the adnexal pedicle; treatment prior to surgery; recur-
rence; diseases that cause immunosuppression; treat-
ment with immunosuppressive drugs.

The study was approved by the Research Ethics 
Committee (protocol number 2,061) and performed 
in accordance with the ethical standards as laid down 
in the 2013 Declaration of Helsinki. Informed consent 
was obtained from all participants.

Patients
Patients with confirmed histological diagnosis of 

ovarian cancer had the following data recorded: age, 
histological type, histological grade, staging (FIGO), 
type I/II classification (for epithelial tumors), lymph 
node metastases, OS, and DFS. Hemoglobin, absolute 
neutrophil and lymphocyte values, platelets, fasting 
glucose, and preoperative tumor markers (CA125, 
CA15.3, CA19.9) were also obtained from labora-
tory tests.

The NLR and PLR values were obtained by divid-
ing the absolute number of neutrophils and platelets, 
respectively, by the absolute number of lymphocytes. 
The cut-off values used for NLR and PLR were 4 and 
200, respectively13,14.

DFS was considered from the date of histopatho-
logical diagnosis of ovarian cancer to the date of the 
first relapse. OS was calculated from the date of histo-
pathological diagnosis of ovarian malignancy to death 
from any cause.

Statistical analysis
Data were analyzed in GraphPad Prism software 7. 

DFS and OS were assessed using Kaplan-Meier curves 
and compared using the log-rank test, with significance 
set at p<0.05. Considering the estimated proportion of 
death and relapse in the sample, at least 88 patients 
would be required to obtain a test power of 95%, at a 
significance level lower than 0.05 (www.lee.dante.br).

RESULTS

In total, the medical records of 110 patients diag-
nosed with malignant ovarian neoplasia were ana-
lyzed. The median age was 51 years (12-82). Results 
of preoperative laboratory tests are shown in Table I.

Serous cystadenocarcinomas represented the 
most common histological type, found in 30 (27.3%) 

mutations. There have already been many studies of 
the mutations that typically occur in type I tumors, 
such as the BRAF and KRAS mutations for serous 
tumors, KRAS mutations for mucinous tumors, and 
β-catenin and PTEN mutations for endometrioid 
tumors. On the other hand, type II tumors are high-
grade neoplasms with accelerated and disorganized 
growth, and very often, their precursor lesions have 
not been morphologically identified, so they tend 
to be diagnosed in more advanced stages. They are 
genetically unstable and have a high frequency of 
P53 mutations5; however, beyond that, the data on 
their molecular changes are still very limited. Thus, 
patients with type II tumors present a much higher 
chance of recurrent disease when compared to 
patients with type I tumors6.

There is an important need for the development 
of new biomarkers for the diagnosis and prognosis of 
ovarian cancer, and ideally, these biomarkers would 
also serve as targets for new therapeutic modalities7. 
Systemic inflammatory response markers, such as 
absolute white blood cell count, neutrophil-lympho-
cyte ratio (NLR), and platelet- lymphocyte ratio (PLR), 
have been used as prognostic factors in patients with 
various types of tumors8,9. It is proposed that they 
can be used as significant predictors of malignancy 
for solid tumors originating from various tissues, 
also revealing that they can be used as a screening 
tool for these tumors as they are considered low cost 
and readily available tests. However, it is necessary 
to further research to evaluate the additional value 
of this finding to establish scores and indicate the 
potential predictive value of these markers in gyne-
cological cancers10.

Our study aims to correlate disease-free sur-
vival (DFS) and overall survival (OS) with type 1 and 
type 2 ovarian cancer and with preoperative labora-
tory parameters.

PATIENTS AND METHODS

This retrospective study was carried out using 
the medical records of patients with ovarian tumors 
being treated at the Pelvic Mass Ambulatory and 
undergoing surgical treatment by exploratory lap-
arotomy according to pre-established criteria11,12, 
and subsequently diagnosed with malignant ovar-
ian neoplasia.

The inclusion criterion was a postoperative diagno-
sis of primary malignant ovarian neoplasia (epithelial 
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1F). There was no statistical significance regarding 
hemoglobin, serum levels of CA 19.9 and CA 15.3, 
NLR, or PLR.

DISCUSSION

The identification of diagnostic markers for ovarian 
cancer, determination of prognosis, and treatment ori-
entation is important. The most commonly used tumor 
marker in ovarian cancer is Serum Cancer Antigen 125 
(CA-125). It was first identified by Bast, Knapp et al. in 
198115. CA125 is a high molecular weight glycoprotein 
expressed by 80% of ovarian cancers of epithelial ori-
gin and may be used to distinguish malignant pelvic 
masses from benign, monitor therapeutic response, 
and detect recurrent diseases16,17.

TABLE 1. LABORATORIAL PARAMETERS.

Median

Fasting glucose (mg/dl) 91.4 (48.0-379.1)

RBcs* (106uL) 4.3 (2.4-6.3)

Hemoglobin (g/dL) 12.4 (6.7-17)

Platelets (103uL) 291 (24-729)

Neutrophils (103uL) 5.487 (1.383-19.532)

Lymphocytes (103uL) 1.723 (336-4.068)

NLR 2.6 (0.5-31,66.6)

PLR 170.2 (13.5-1,827.3)

cA125 (U/ml) 54.4 (3.0-14,700)

cA-19.9 (U/ml) 11.8 (0.7-706.1)

cA-15.3 (U/ml) 22.9 (7.7-813)

*RBcs: red blood cells

patients. There were 20 (18.9%) granulosa cell tumors, 
16 (14.5%) borderline mucinous tumors, 10 (9.1%) bor-
derline serous tumors, 6 (5.5%) mucinous cystadeno-
carcinomas, 4 (3.6%) endometrioid tumors, 4 (3.6%) 
adenocarcinomas, 4 (3.6%) dysgerminomas, 3 (2.7%) 
clear cell tumors, 2 (1.8%) carcinosarcomas, 2 (1.8%) 
endodermal sinus, 2 (1.8%) teratoma immature, 1 
(0.9%) embryonal carcinoma, 1 (0.9%) borderline endo-
metrioid, 1 (0.9%) undifferentiated stroma tumor, 1 
(0.9%) poorly differentiated neoplasia, 1 (0.9%) Sertoli, 
1 (0.9%) mucinous and serous, 1 (0.9%) clear cells + 
granulosa.

Regarding the type of carcinogenesis, 48 (43.6%) 
patients had ovarian cancer type I, 30 (27.2%) had 
ovarian cancer type II, and 32 (29.1%) were not classi-
fied because they were not epithelial cells. Regarding 
staging, 59 (53.6%) were in stage I, 5 (4.5%) in stage 
II, 36 (32.7%) in stage III, and 10 (9.1%) in stage IV. 
Thirty-three percent of the patients died.

DFS was significantly higher in type I than in type 
II ovarian cancer (p = 0.0013, Figure 1A) and was also 
higher in patients with levels of CA-125 lower than 
35 U/ml (p = 0.0243, Figure 1B) and PLR lower than 
200 (p = 0.0038, Figure 1C). There was no significant 
difference in DFS in relation to fasting glucose, hemo-
globin, NLR, or serum levels of CA 19.9 and CA 15.3.

The OS of patients with type I ovarian cancer was 
significantly higher than that of patients with type 2 
(p<0.0001, Figure 1D). In addition, OS was higher in 
patients with CA-125 serum levels lower than 35 U/
ml (p = 0.0039, Figure 1E) and with preoperative fast-
ing glucose lower than 100 mg/dL (p=0.0393, Figure 

FIGURE 1. DISEASE-FREE SURvIvAL AND OvERALL SURvIvAL cURvES (KAPLAN-MEIER AND LOG-RANK TEST).
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a) DFS in type I ovarian cancer was significantly higher than in type II (p=0.0013); b) DFS was higher in patients with normal levels of cA-125 (p=0.0243); c) DFS was higher in 
patients with PLR less than 200 (p=0.0038); d) OS in type I ovarian cancer was significantly higher than in type II (p< 0,0001); e) OS was higher in patients with normal cA-125 
serum levels) (p=0.0039); f) OS was higher in patients with fasting glucose lower than 100 mg/dL (p=0.0393).
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Studies have evaluated the prognostic significance 
of CA-125 levels at different treatment times to deter-
mine their correlation with prognosis, but their role 
remains controversial18. Such results may be related 
to a failure to consider tumor grade and histological 
type19. Ovarian cancer is not a single entity disease 
but comprises a heterogeneous group of tumors with 
different histological types, with well-differentiated 
clinical-pathological characteristics and biological 
behavior4,20.

Chen et al. (2013) found that baseline levels of 
CA-125 in serum were higher in patients with type 
II ovarian cancers, with a worse prognosis. They 
also found that CA-125 alone was not able to predict 
whether the tumor was a type I or type II21. Our results 
agreed with theirs, as patients with type I tumors 
showed better prognosis with higher DFS and OS, as 
well as lower levels of CA-125.

Cell growth is controlled by a coordinated response 
between growth factors and nutrients. Increased basal 
glucose may be involved in the carcinogenesis of gyne-
cological tumors by acting as an energy source. There 
are many studies associating diabetes with the prog-
nosis of gynecological cancer patients, glycemic rates 
with tumor progression, and overall survival since the 
most common alteration in the cellular metabolism of 
neoplastic cells involves increased glucose22.

Malignant tumors require a high demand for 
glucose and alter cellular metabolism to maintain 
their survival. Metabolic changes are necessary to 
sustain cell division and unrestricted growth23. As 
tumor cells progress, they change their morphol-
ogy and organization, increase their growth rate, 
and acquire an increasingly glycolytic phenotype24. 
Among the main metabolic alterations of cancer 
cells is the so-called Warburg effect, which consists 
of increasing glycolysis under aerobic conditions and 
uptake of glucose through an excessive expression 
of its transporters. The Warburg effect is a meta-
bolic characteristic associated with cancer cells, in 
which they preferentially use glycolysis for energy 
production rather than oxidative phosphorylation to 
produce lactate25,26. Changes in glucose metabolism 
have also been associated with therapeutic resistance 
in the treatment of ovarian cancer24. This is in agree-
ment with our findings, in which OS was higher in 
patients with normal fasting glucose.

Laboratory quantification of systemic inflamma-
tory response markers such as NLR and PLR has been 
shown to be a useful prognostic factor in patients with 
various types of cancer, including ovarian4. Several 
inflammatory mediators are induced by inflamma-
tory or tumor cells and participate in the formation 
of cancer, acting as growth factors or angiogenic. In 
addition, immune function is compromised by medi-
ators of the systemic inflammatory response, which 
increases leukocyte, neutrophil, platelet, C-reactive 
protein, and fibrinogen levels and decreases lympho-
cyte concentrations26. Thrombocytosis is identified 
in 20% to 50% of cases of ovarian cancer. One retro-
spective study demonstrated that a high number of 
platelets is related to lower OS in ovarian cancer17. 
In our study, DFS was higher in patients with PLR 
lower than 200.

A study showed that preoperative PLR was an 
independent prognostic factor in patients with ovar-
ian cancer13. PLR is a reproducible and cheap labo-
ratory hematology marker that is being suggested 
as a marker of thrombotic and inflammatory con-
ditions26. Preoperative thrombocytosis was an unfa-
vorable predictor of survival in patients with ovarian 
cancer27. Platelet activation and aggregation occur in 
response to the release of inflammatory cytokines, 
and thrombocytosis not only promotes invasion and 
metastasis of tumor cells but may also reflect a state 
of systemic inflammation28.

Since our sample included 110 patients, the test 
power was greater than 95%. Nevertheless, there is 
still no well-defined cutoff value in the literature that 
relates PLR and NLR to prognosis in ovarian cancer. 
Thus, additional studies are needed to elucidate the 
role of new predictors of DFS and OS in ovarian cancer.

CONCLUSIONS

Patients with type I ovarian cancer had greater DFS 
and OS (better prognosis) than patients with type II. 
CA-125 levels may be predictive of OS and DFS. PLR 
may suggest a higher DFS, and normal fasting glucose 
suggests a greater OS. Thus, low-cost and easy-to-use 
laboratory assessments could guide the oncologist to 
more appropriate treatment, and perhaps even point 
to future targets and novel approaches for treating 
ovarian cancer.
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RESUMO

OBJETIVO: Relacionar a sobrevida livre de doença e sobrevida global com câncer de ovário tipos I e II, assim como com parâmetros 
laboratoriais pré-operatórios biomarcadores.

MÉTODOS: Estudo retrospectivo realizado com base na coleta de dados de prontuários de pacientes com tumor ovariano. As curvas de 
Kaplan-Mayer foram realizadas em relação à análise estatística dos dados, sendo comparadas pelo teste de Log-rank.

RESULTADOS: A sobrevida livre de doença nas pacientes com câncer de ovário tipo I foi significativamente maior do que nas pacientes 
com câncer de ovário tipo II (p = 0,0013), bem como maior naquelas com níveis normais de CA-125 (p = 0,0243) e com relação plaque-
tas-linfócitos (RPL) inferior a 200 (p = 0,0038). A sobrevida global de pacientes com câncer de ovário tipo I foi significativamente maior 
do que em pacientes com tipo II, maior em pacientes com níveis séricos normais de CA-125 (p = 0,0039) e naquelas com glicemia de 
jejum pré-operatória menor que 100 mg / dL.

CONCLUSÃO: Os níveis de CA-125 podem predizer uma sobrevida global e livre de doença. A RPL < 200 pode sugerir uma maior sobrevida 
livre de doença, enquanto uma glicemia normal de jejum, uma maior sobrevida global.

PALAVRAS-CHAVE: sobrevida, neoplasia ovariana, glicemia, biomarcadores.
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