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Abstract
Aims: The prognostic value of NLR (Neutrophils-to-Lymphocytes Ratio) and PLR (Platelets-to-
Lymphocytes Ratio) in ovarian cancer is contradictory. The aim of this study was to assess the 
correlation between NLR and PLR with different characteristics of ovarian cancer.

Materials and Methods: This is a retrospective study. A total of 61 cases with ovarian cancer were 
summarized. Demographic, clinical, pathological data, blood counts, CA125 were taken from the 
patients' files. Values of NLR, PLR and CA125 were assessed prior to treatment and 1, 3, 6 months 
after beginning of treatment.

Results: Nine cases were excluded due to exclusion criteria while 52 pts were evaluable. The average 
age was 62 years. Most pts (76%) was stage III and IV at diagnosis. After 3 years follow up survival 
was 40% in pts with NLR<5.0 compared to 20% with NLR>5.0 (p=0.032), and 38% in PLR<250 
vs. 19% in PLR>250 (p=0.007). CA125 levels were predicting factor in all stages of the disease. No 
relation was found between NLR, PLR, CA125 levels and disease features and ethnicity.

Conclusion: High rate of NLR and PLR in pts with ovarian cancer before and following treatment 
are negative prognostic factors. It is applicable in every medical center. No correlation was found 
between NLR and PLR with menopausal status, type of operation, age, chemotherapy and ethnicity. 
This study is the first to test NLR and PLR during and after treatment. The study is continued to 
reach higher number of patients and more significant results.
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Introduction
Ovarian Cancer (OC) is the most aggressive tumor among gynecological malignancies 

worldwide [1]. It is the second common tumor in this group after uterus cancer [1]. OC is the first 
cause of mortality in gynecological tumors [2]. OC is more common in women aged 50 years and 
higher although it may be diagnosed at younger age [3]. Epithelial carcinoma represents 90% of 
ovarian tumors [1]. Despite the increased development of imaging in medicine most women with 
ovarian cancer are diagnosed at advanced or metastatic stage (stage III and IV) [1,2]. Stage of disease 
is still the leading prognostic factor in ovarian cancer [4].

Surgical operation is the main therapy for early and advanced stage (stage I, II and III) OC. 
Surgery is followed mostly by adjuvant chemotherapy. Chemotherapy is given also as neoadjuvant 
treatment and for metastatic disease. Taxanes and platinum compounds remain the gold standard 
combination used in women with OC. Last year bevacizumab; an antiangiogenic therapy is added to 
advanced and metastatic disease with improvement in survival rates [5,6]. Recently immunotherapy 
(check point inhibitors) and PARP (Poly(ADP-Ribose) Polymerase) inhibitors are also incorporated 
in the treatment of metastatic OC [7].

Stage is the cornerstone for treatment choice and follow-up in women with ovarian cancer. 
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Other prognostic factors in this disease are pathological cell 
differentiation of the tumor, high CA125, CA19-9, MSI (Mismatch 
Stability Insufficiency), PDL1 (Programed Death Ligand 1). Yet we 
have no biomarkers to define the subgroups of patients who can 
benefit of chemotherapy nor antiangiogenic treatment. The need for 
further prognostic factors in OC is important and advisable. In the 
last years NLR (Neutrophil-to-Lymphocyte Ratio) and PLR (Platelet-
to Lymphocyte Ratio) were reported to be easily available and 
promising biomarkers in OC and in other malignancies [8-10]. The 
cutoff value of the NLR is inconsistent and can be different in different 
malignancies. Yin et al. in their meta-analysis of 2,919 women with 
OC they reported cutoff range of 2 to 3.5 (average 2.5) [11]. Higher 
NLR is a negative prognostic factor. Patients with high NLR had 
higher mortality. The same was PLR [9,11]. Most publications have 
evaluated NLR and PLR before surgery or before chemotherapy and 
not during treatment nor in the follow up [9,11]. The effect of these 
markers on the prognosis of OC is still controversial [8-11].

The biological basis of NLR as a poor prognostic factor is based 
on the systemic inflammatory response from cancer cells promotes 
the infiltration of neutrophils, which benefits cancer progression via 
secreting Interleukin-6 (IL-6), Interleukin-2 (IL-2), Interleukin-10 
(IL-10), Vascular Endothelial Growth Factor (VEGF) and Tumor 
Necrosis Factor a (TNF-a). VEGF is a proangiogenic factor 
contributes to cancer angiogenesis and tumor growth. Increased 
IL-10 and TNF-a decrease both lymphocyte count decrease and 
lymphocyte dysfunction [11-13]. High PLR also is a poor prognostic 
factor in OC [8,11].

Relying on the conflicting data on the NLR and PLR as a 
prognostic factor in OC and, on NLR cutoff values and on the use 
of NLR and PLR not only once before surgery or chemotherapy we 
conducted this retrospective study to detect the NLR and PLR as a 
prognostic factor before, during and after treatment and its effect on 
survival. The second aim of this study was to compare NLR and PLR 
with all clinical and pathological characteristics of OC in our patient’s 
population.

Methods
In this retrospective study a total of 61 cases of ovarian cancer 

were examined. All pts were treated in the Oncology Institute at Ziv 
Medical Center from 2005 until 2017. Demographic, clinical, and 
pathological data, blood counts, before, during and after treatment 
were taken from the patients' records at the Oncology Institute in Ziv 
Medical Center at Northern Israel. Missing data of blood tests were 
taken from the records of the hematological laboratory at our medical 
center. Nine out of 61 cases were excluded from the study due to: 
Other non-epithelial tumors, lack of laboratory data, or parallel 
tumors. The remaining 52 cases with epithelial OC were evaluable 
for this study.

The date of diagnosis was defined as the date of initial surgery 
or biopsy. Optimal cytoreduction was considered as <1 cm of 
remaining tumors after surgery. Disease stage was done according 
to the International Federation of Gynecology (FIGO) 2009 criteria. 
RECIST criteria was used to determine tumor response in imaging 
(CT, MRI, PET-CT, US). Patients underwent physical examinations 
routinely. Blood test for complete blood count, liver and kidney 
function tests, and CA125 were done before surgery, before and 
during chemotherapy and in follow up of pats.

The values of NLR were computed by the absolute number of 

neutrophils divided by the absolute lymphocytes count. PLR values 
were calculated by dividing the number of platelets by the number 
of lymphocytes in the same blood count. Values of NLR, PLR were 
assessed prior to surgery or chemotherapy, and 1, 3, 6 months 
thereafter.

Inclusion criteria
Included women diagnosed with pathologically improved 

epithelial ovarian cancer, age above 18 years or older and had received 
first line chemotherapy with taxane + platinum combination with or 
without bevacizumab.

Exclusion criteria
Included patients with non-epithelial ovarian cancers, less than 3 

months follow up since diagnosis, age less than 18, pregnancy at the 
time of diagnosis and women with second malignancy.

Blood counts before chemotherapy were evaluated then blood 
counts done 1, 3, 6 months from the beginning of chemotherapy were 
evaluated for NLR and PLR retrospectively. Results were compared 
with all features of the disease.

Results
We identified 52 patients evaluable for this study. Mean age 

of pts at diagnosis was 62.0 ± 13.2 years (range 25-84). All pts had 
epithelial ovarian cancer. Characteristics of patients, clinical and 
pathological features are presented in (Table 1). Most women; 39 
(75%) pts were Jewish and 13 (25%) were Arab. The majority of pts 
(79%) were postmenopausal, 17% were premenopausal and 4% were 
perimenopause. At the time of diagnosis 6 (12%) women were at stage 
I disease, 6 (12%) stage II, 21 (40%) stage III and 19 (36%) were stage 
IV disease (Table 1). Optimal debulking surgery was done in 63%, 
10% had non-optimal debulking and 27% were not operated because 
of advanced disease (Table 2).

Chemotherapy with paclitaxel or docetaxel and carboplatin or 
cisplatin was given both as adjuvant or neoadjuvant treatment of the 
primary tumor in 90% of patients while 8% of pts were treated with 
other drugs. Only 12 patients (23%) received bevacizumab combined 
with chemotherapy (Table 2). CA125 was also summarized in all 
patients at time of NLR and PLR evaluation.

Mean NLR level was 6.52 ± 6.30 before treatment decreased to 
6.43 ± 5.07, 5.56 ± 5.42 and 5.34 ± 5.72 at 1, 3 and 6 months after 
beginning chemotherapy (p:0.206) (Table 3). Mean PLR was 300.7 
± 233.0 before treatment decreased to 241.4 ± 201.0, 238.4 ± 201.0 
and 167.3 ± 109.7 at 1, 3, 6 months from beginning of chemotherapy 

Figure 1: NLR after 1 month of treatment and survival (p=0.032).
NLR: Neutrophils-to-Lymphocytes Ratio
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(p:0.007) (Table 3). CA125 was also summarized in all pts at time of 
NLR and PLR evaluation. Same decrease rate was detected in CA125 
levels after starting chemotherapy: Mean value 751.5 ± 1205.2 before 
and 554.9 ± 1591.7, 226.4 ± 821.6 and 109.9 ± 314.0 at 1, 3, 6 months 
of treatment (p<0.001).

At a median follow up of 2 years 25 (48%) pts died with disease, 
11 (21%) pts alive with disease and 16 (31%) alive with no evidence of 
disease (Table 4). When NLR mean value of 5.0 was calculated as cut 
off in this study a significant difference was found at 3 years in survival 
between pts with NLR<5.0 (40%) vs. NLR>5.0 (20%) one month after 
treatment (p=0.032), (Figure 1). NLR>5.0 after 3 months, although 
not significant (p=0.206) but still a negative prognostic factor. Lower 
levels of PLR were also a positive factor for survival. Patients with 
mean PLR<250 had a higher survival than those with >250 before and 
3 and 6 months after beginning chemotherapy (p=0.007), (Figure 2). 
CA-125 levels were best as predicting factor in all stages of the disease 
and in all period of time before and during treatment (p<0.001), 
(Table 3).

In all stages high NLR, PLR and CA125 values before treatment 
and 1, 3 months of starting treatment were negative prognostic 
factors for survival. The main levels of NLR, PLR, and CA125 were 

also followed at 6 months of starting treatment. High mean levels 
of PLR and CA125 were still a negative prognostic factor compared 
to low levels at all timings of calculation. High NLR levels at 6 
months has no effect on survival. No relation was found between 
NLR, PLR, and CA125 levels with menopausal status, type of 
operation, chemotherapy (paclitaxel or docetaxel nor cisplatin versus 
carboplatin), bevacizumab, age and ethnicity. Higher response rates 
(complete response, partial and minimal response) were observed 
in patients with lower than higher NLR, PLR and CA125. Because 
number of pts is limited in each stage and combination of treatment 
differ no statistical difference could be detected. High NLR and PLR 
were negative prognostic factors in all stages.

Discussion
Biomarkers are widely used and many research is ongoing for 

new markers in different tumors. Despite the big development in 
diagnosis and treatment in oncology CA125 and CA19-9 are the only 
blood tests used as prognostic and detective markers in OC [14,15]. 
The prognostic effect of systemic inflammatory response in ovarian 
cancer is controversial.

In the last decade more publications are available on NLR 
and PLR to be significant prognostic and detective factor in more 
malignant diseases including ovarian cancer, gastric, lung, breast 
cancers and other tumors [16-19]. The mechanism of the association 
between high NLR/PLR and poor prognosis in various malignancies 
remains unclear [20]. However, the prognostic significance of NLR 
and PLR in ovarian cancer was contradictory in different publications 
[21-23]. Asher et al. found no significant difference in overall survival 
in pts with NLR<4.0 compared to >4.0 (HR: Hazard Ratio 0.87) [24]. 
Thavaramara et al. reported similar results. They found no relation 
between NLR ratio <2.6 vs. >2.6 on disease free or overall survival 
in women with OC [16]. In the recent study a significant correlation 
was found in 3-year overall survival in favor of pts with NLR <5.0 
compared to >5.0 (p=0.032) (Figure 1). PLR was also effective 
prognostic factor for survival in this study. Overall survival at 3 years 
was higher when PLR was <250 than >250 (p=0.007), (Figure 2). 
Similar results on the significant prognostic value of NLR and PLR 
were reported in more publications. Chen et al. in their met-analysis 

Figure 2: PLR after 1 month of treatment and survival (p=0.007).
PLR: Platelets-to-Lymphocytes Ratio

Variable n %

Age (year, mean ± SD) 62.0 ± 13.2

Ethnicity

Jew 39 75

Other 13 25

Menopausal status

Post 41 79

Pre 9 17

Peri 2 4

Stage

I 6 12

II 6 12

III 21 40

IV 19 36

Pathology

Epithelial cancer 52 100

Table 1: Clinical and pathological characteristics of 52 women with ovarian 
cancer.

Variable no %

Type of surgery

Optimal debulking 33 63

Debulking 5 10

No surgery 14 27

Type of chemotherapy

Taxene + platines 47 90

No taxenes 5 10

Other drugs 4 8

Bevacizumab treatment

Yes 12 23

No 40 77

Patients status

Alive without disease 16 31

Alive with disease 11 21

Dead with disease 25 48

Table 2: Details of treatment of patients.
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on 2,892 OC patients published in 2017 they demonstrated that high 
NLR predicted worse PFS and OS in patients with ovarian cancer, 
especially significantly associated with shorter PFS when cutoff <3.3 
in pre-operation, and obviously related to worse overall survival [25]. 
As in our study, Yin et al. in their summary of their meta-analysis 
from 2019 found pts with low NLR and PLR ratios to have higher 
survival than those with high values. They concluded that NLR and 
PLR can potentially serve as prognostic biomarkers in OC patients 
[11]. Similar conclusions were reported also in other studies [26-29].

According to all these studies and others the cutoff value of NLR 
and PLR is inconsistent, which reduces its clinical applicability. It 
could be affected by the pts baselines and therapeutic approaches 
[11,25]. Besides the time of estimation for NLR and PLR in the 
different publications is nonhomogeneous, being done from blood 
samples taken before operation in some studies, after operation, at the 
beginning of chemotherapy or after in other studies [11,25]. In this 
study we evaluated NLR and PLR rates one week before treatment, 
1, 3, 6 months thereafter for testing when it is the most relevant time 
of blood counts for calculation of biomarkers. We found a significant 
difference in mean values of NLR and PLR with time since starting 
treatment (Table 3). Mean NLR changed from 6.52 ± 6.30 to 6.43 
± 5.07 even after 1 months continuing to decrease (p=0.206). PLR 
changed from 300.7 ± 233.0 to 241.4 ± 201.0 after 1 month and 
continued to change (p=0.007). This may clarify in part some bias 
between different studies and may affect the real value of cut off even 
in the same study.

NLR, PLR, and CA125 levels were not affected by menopausal 
status, type of operation, type of chemotherapy, bevacizumab, age and 
ethnicity. High CA-125 levels remained a strong negative prognostic 
factor for treatment outcomes. Our data is from a single medical 
center and patients were operated by the same surgical staff. The 
limitations of this study including retrospective data, and relatively 
small number of patients.

Conclusion
Elevated NLR and PLR in pts with ovarian cancer before and 

following treatment are poor prognostic factors for response and 
survival. No correlation was found between NLR and PLR and 
menopausal status, type of operation, age, chemotherapy and 
ethnicity. This study is the first to test NLR and PLR during and at the 
end of treatment. These tests are inexpensive and easy to access in any 
small or large hospital and in any reach or poor country. We continue 
this study to reach higher number of patients and more significant 
results.
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