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Rezumat

Raportul trombocitellimfocite ca unealtd de predictie a evolutiei
perioperatorii si postoperatorii in neoplasmele de ovar avansate

Scop: raportul trombocite/limfocite reprezinta un factor semnificativ
de prognostic in cazul diferitelor malignitati. Scopul studiului de fata
este de a investiga corelatia dintre valorile preoperatorii ale acestui
raport si evolutia postoperatorie a pacientelor cu neoplasme
ovariene.

Metoda: am condus un studiu retrospectiv pe un grup de 57 paciente
supuse chirurgiei citoreductionale in perioada 2014-2020. Am
determinat valoarea optima de cut off a acestui raport pentru a avea
valoare predictiva pentru supravietuire la 350. Ulterior pacientii au
fost clasificati in functie de valoarea acestui raport.

Rezultate: au fost 37 pacienti cu valoarea raportului de sub 350 si
respectiv 20 pacienti cu valoare de peste 350, pacientii din cel de-al
doilea grup prezentand o varsta semnificativ mai inaintata, o rata
mai mare a complicatiilor postoperatorii, al numarului trombocitelor,
al CA 125 g1 respectiv un nivel mai mic al limfocitelor si al
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hemoglobinei. In acelasi timp pacientii din cel de-al doilea grup au raportat o ratd semnificativ mai
mica a supravietuirii libere de boala si respectiv globale.

Concluzir: pacientii cu niveluri crescute ale raportului trombocite/limfocite tind sa aiba un prognostic
mai prost pe termen scurt si la distantd. Drept urmare, in astfel de cazuri, terapii sistemice mai
agresive ar putea fi necesare.

Cuvinte cheie: neoplasme ovariene avansate, raport trombocit/limfocit, supravietuire medie globala,
complicatii postoperatorii

Abstract

Background: platelet to lymphocyte ratio remains a significant prognostic factor in different
malignancies. The aim of the current paper is to study the correlation between the preoperative
values of platelet to lymphocyte ratio (PLR) and the postoperative outcomes in ovarian cancer
patients.

Method: we conducted a retrospective study on 57 patients submitted to cytoreductive surgery
between 2014-2020. We determined the optimal cut off value of PLR for predicting survival
outcomes by using the Receiver Operating Characteristic curve a value of 350 being obtained.
The patients were further classified in two groups according to the PLR value.

Results: there were 37 patients with PLR<350 and respectively 20 patients with PLR>350.
Patients in the second group were significantly older and presented significantly higher rates
of perioperative complications, a significantly higher level of circulating platelets, of CA125
and respectively a significantly lower level of circulating lymphocytes and of preoperative
hemoglobin level. Meanwhile, patients in the second group reported a significantly poorer
disease free and overall survival.

Conclusions: ovarian cancer patients with higher preoperative levels of PLR trend to have a
poorer early and long-term postoperative outcome. Therefore, in such cases more aggressive
systemic therapies might be needed.

Key words: advanced stage ovarian cancer, platelet to lymphocyte ratio, mean overall survival rate,
postoperative complications

Introduction

Despite progress reported in the field of
cytoreductive surgery, ovarian cancer remains
one of the most important causes of cancer
related death among women worldwide.
Therefore, it is estimated that ovarian cancer
ranks third in prevalence among gynecologic
malignancies, being responsible for 125000
cancer related deaths yearly (1,2). The high
amount of cancer related deaths is mainly
explained through the fact that until now
no significant screening system could be

identified in order to provide an early diagnos-
tic of this malignancy. In the last decade an
association between biological tests (CA125
measurement) and imagistic studies (vaginal
ultrasound) has been proposed but the
benefits remain scarce (3). However, CA125
has been recognized as the most important
tool for diagnostic and follow up in advanced
stages of this disease. In such cases, the
standard therapeutic protocol remains cyto-
reductive surgery followed by adjuvant
platinum and taxanes based chemotherapy
(4). Even though a significant number of cases
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will recur and will report poor rates of
survival. Therefore, it 1s estimated that less
than 30% of women diagnosed with advanced
stage ovarian cancer will achieve a 5-year rate
of survival (3). In this respect, attention was
focused on identifying new prognostic factors
which might provide a better selection of cases
submitted to per primam surgery (5-7).

During the last decade particular interest
was focused on studying the possible correla-
tion between the circulating number of
platelets and respectively other inflammation
markers and the aggressiveness of ovarian
cancer (8-10). It has been widely demonstrated
that inflammation plays a crucial role in
tumorigenesis by stimulating cancer cells
proliferation, invasion, dissemination as well
as angiogenesis (11-15). On the other hand,
modifications of complete blood cells formula
by decreasing the number of circulating
lymphocites and increasing neutrophils seem
to induce a particular environment which
diminishes the host capacity to protect against
tumoral dissemination. Moreover, it seems
that the presence of a lower rate of lympho-
cytes is usually associated with terminal stage
cancer. In this respect, different prognostic
markers have been proposed such as platelet
to lymphocyte ratio, monocyte to lymphocyte
ratio or neutrophil to lymphocyte ratio (16-20).

Although the correlation between the
number of the circulating platelets and the
overall prognostic in ovarian cancer patients
has been widely studied, little is known
about the possible correlation between this
malignancy and platelet to lymphocyte ratio
(PLR). The aim of the current paper was to
study the influence of the PLR on the short
term and respectively long-term outcomes
of patients diagnosed with advanced stage
ovarian cancer and submitted to cytoreductive
surgery.

Material and Method

After receiving the Ethics Committee of I.
Cantacuzino clinical hospital approval, data of
patients submitted to surgery for advanced
stage ovarian carcinoma were retrospectively

reviewed. Inclusion criteria were represented
by: patients’ age over 18 years, histopatho-
logical confirmed stage Illc or IV ovarian
cancer and submission to surgery with
curative intent. Exclusion criteria were: age
under 18 years, the absence of a histopatho-
logical confirmation of FIGO stage IIIC or IV
ovarian cancer, prior neoadjuvant therapy,
previous history of splenectomy as well as the
presence of any associated infection, hemato-
logical or rheumatoid disorder which might
influence the complete blood count. Initially,
85 such cases were 1dentified; however, after
analyzing the histopathology of the surgical
specimens, eight cases were excluded due to the
fact that there were finally classified as having
FIGO IIIA or FIGO IIIB lesions while, other 20
cases were excluded due to the fact that they
associated cutaneous or urinary infections.

Finally, 57 patients were considered as
being eligible for this study. In all cases a pre-
operative complete blood count was retrieved
24 hours before the surgical procedure.
Preoperative data regarding complete blood
count, CA125 level and age were analyzed in
each case. Complete debulking surgery was
defined as the absence of any visible residual
tumor and was tempted in all cases.

Receiver Operating Characteristic (ROC)
curve was used with Youden index [maximum
(sensitivity + specificity-1)], a cut off value of
the platelet to lymphocyte ratio in order to
predict the radicality of the resection being
determined at 350 (with a sensibility of 0.9
and a specificity of 0.78, area under the curve
of 0.94 (Fig. 1).

Progression free survival was defined as the
interval between the data of the initial surgical
procedure and the data when recurrent disease
was diagnosed while overall survival was
defined as the interval between the time of the
initial surgery and the moment in which cancer
related death occurred. Univariate analysis
was performed by using the Cox proportional
hazard model. Multivariate analysis was per-
formed by using the multivariate Cox propor-
tional hazard mode, factors showing statistical
significance in wunivariate analysis being
entered into the Cox proportional hazard model
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Figure 1.  The ROC curve to determine the cut-off value for platelet to

lymphocyte ratio to predict the completeness of the resection

for multivariate analysis. For the purpose of
this study, independent variables where p <0.05
were considered significant. The median overall
survival curves were obtained by applying the
Kaplan Meyer analysis and compared using the
Log-rank test . All data was analyzed by using
the SPSS statistical software version 18.0
(SPSS Inc. Chicago, IL, USA).

Results

By using the cut off value of 350, the group of
57 patients was further subdivided in two
groups: cases with a preoperative value of
PLR<350 which included 37 patients and
cases with a preoperative value of PLR>350
which included 20 patients respectively.

The mean age if the patients at the time of
entering the study was 56 years (range 25-83
years) while the value of PLR ranged between
73 and 853.

The clinical, biochemical and pathological
characteristics of the two subgroups of

patients (divided according to the preoperative
PLR value) are presented in Table 1.

As it can be observed, patients with lower
than 350 PLR value were significantly
younger and were more frequently submitted
to complete resections when compared to
cases with a higher than 350 PLR value.
Meanwhile, cases in the first subgroup
developed a significantly lower rate of post-
operative complications when compared to
those in the second subgroup. However, the
length of hospital in stay was similar between
the two groups. When analyzing the correla-
tion ship between the preoperative level of
PLR and other biomarkers, we observed that a
higher PLR level was significantly corelated
with a higher value of CA125, with a higher
number of circulating platelets, a lower
number of circulating lymphocytes and
respectively a lower level of hemoglobin.

As expected, patients with a lower PLR also
had a significant benefit in terms of survival.
Therefore, in patients with PLR<350 the
mean progression free survival rate was of
22.5 months (95% confidence interval [CI]
20.1-29.3 months), while in cases with PLR
>350, the mean progression free survival rate
was of only 7.7 months (95% confidence
interval [CI] 6.5-10.4 months) (p=0.01).
Meanwhile, when investigating the mean
overall survival rate, we observed that in
patients with PLR<350 the mean overall
survival rate was of 38.89 months (95%
confidence interval [CI] 31-43 months) while
in cases with PLR>350, the mean progression
free survival rate was of only 13.7 months
(95% confidence interval [CI] 11.2-16.4
months) (p=0.01).

The Kaplan Meyer curves of survival
for the two groups (with PLR, 350 versus PLR
> 350) are represented in Fig. 2. As expected,
the difference between the two groups was
statistically significant.

In univariate analysis CA125, platelet
number, lymphocyte number, PLR, and the
radicality of the surgical procedure had a
significant influence on survival. Data
regarding the univariate analysis results are
presented in Table 2.
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Table 1. Clinical, biochemical and pathological findings of patients submitted to cytoreductive surgery and further
classified according to the preoperative level of PLR

PLR<350 (n=37) PLR>350 (n=20) P value
Age (years, mean) 53 62 P=0.015
Stage: P=0.119
e 36 17
I\ 1 3
Histopathology: P=0.539
Serous 26 13
Endometroid 3 1
Mucinous 2 1
Clear cell 5 1
Other histologies 1 4
Grade: P=0.449
| 4 2
Il 12 3
Ml 21 15
Residual disease: P<0.000001
RO 36 9
R1 1 13
Postoperative complications: P=0.0026
Yes 4 10
No 33 10
Associated comorbidities: P=0.9
Yes 14 8
No 23 12
Length of hospital in stay (days, mean) 10.3 10.5 P=0.9
CA125 (U/ml, mean) 334 2518 P<0.001
Platelet (*1000/microL, mean) 312575 469466 P<0.001
Lymphocyte (/microL, mean) 1781 897 P<0.001
Hemoglobin (g/dl) 12.39 10.34 P=0.004
When performing multivariate analysis When performing the univariate analysis by

CA125 level, platelet number, platelet to Cox proportional hazard model for progression

lymphocyte ratio and the radicality of procedure free survival, CA125 level, platelet number,

negatively impacted the overall survival rate. OLR and the radicality of the surgical proce-
dure significantly influenced this parameter;
p values, hazard ratio and confidence intervals
are shown in Table 3.

LY As for the influence on the disease-free sur-

Survival Functions
1.0

CUT OFF
L vival, the multivariate analysis demonstrated
_ 08 A Y T iemoes  that only the number of circulating platelets and
S L T the PLR significantly influenced this t
= 0.6 1 y parameter
= | ——
E 0.4
« Table 2.  Univariate analysis by Cox proportional hazard model
0.2 for the overall survival rate
0.0 Parameter P value HR 95% CI
) Age P=0.23 1.1 0.8-1.9
0 20 overal S:E"ival 60 CA125 P=0.002 21 1234
Platelet number P=0.002 1.9 1.1-2.8
Figure 2.  The Kaplan Meyer curves of survival for the two categories  PLR P=0.001 26 12-39
(\_Nitr_l_ PLR < 350 versus PLR > 350) demon_strating_ 2 Radicality P=0015 16 1333
significant benefit in terms of survival for cases in the first Lymphocyte number P=0.029 18 Ry

category
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Table 3.  Univariate analysis by Cox proportional hazard model
for the progression free survival rate

Parameter P value HR 95% ClI
Age P=0.872 1 0.8-3.2
CA125 P=0.011 1.8 1.2-3.2
Platelet number P=0.001 2.1 1.3-3.8
PLR P=0.009 1.9 1.2-3
Radicality P=0.012 1.7 1.1-2.9
Lymphocyte number P=0.234 1.1 0.6-2.5

(HR=2.3, 95% CI=1.8-4.6 and p= 0.023 for the
circulating platelets and respectively HR=3.8,
95%CI=1.7-7 and p=0.045 for PLR).

Discussions

Although CA125 has been widely recognized
as the most important biological marker for
ovarian cancer diagnosis, it has been also
demonstrated that the rates of false positive
cases are high; therefore, attention was
focused on identifying other potential prognos-
tic markers which could provide a better
identification of ovarian cancer patients in less
advanced stages as well as the cases who
should be rather submitted to neoadjuvant
chemotherapy than to per primam cytoreduc-
tive surgery (21). PLR seems to be a promising
such marker, which has the great advantage
of being associated with a low cost and high
quality (22). A higher number of circulating
platelets as well as a higher value of PLR
seems to be associated with a higher level of
angiogenesis and with a higher capacity of
tumoral spread. As expected, a higher value of
PLR is usually associated with higher levels of
CA125 pointing out therefore the presence of a
more biologically aggressive tumor (21). The
presence of a higher number of circulating
platelets also seems to be associated with a
higher amount of circulating proangiogenic
factors such as tumor growth factors and
interleukines which will further stimulate
tumoral cells migration, growth and will
inhibit tumoral apoptosis. Meanwhile, it has
been widely demonstrated that lymphocytes
are responsible for the immune defense
against neoplastic cells; therefore, once the
number of circulating lymphocytes decreases,

a favorable tumoral environment develops
and tumoral progression occurs (23,24). In our
study the presence of a higher PLR was
associated not only with a higher risk of
incomplete debulking surgery but also with a
poorer long term outcome, defined through a
significantly lower progression free survival
rate and respectively a significantly lower
overall survival rate. Moreover, both univariate
and multivariate analysis demonstrated a
significant correlation ship between PLR and
overall survival. Interestingly, the preopera-
tive level of PLR was significantly corelated
not only with CA 125 levels, but also with the
preoperative level of hemoglobin; this aspect
might be explained through the fact that
anemia is currently associated with more
advanced or more aggressive malignancies.
Therefore, cases presenting these biological
particularities should be rather submitted to
neoadjuvant chemotherapy followed by interval
debulking surgery than to per primam attempt
of cytoreduction (25).

An interesting study which aimed to inves-
tigate the correlation ship between platelet to
lymphocyte ratio and the overall prognosis of
ovarian cancer patients was conducted by
Badora-Rybicka et al and included 315 newly
diagnosed ovarian cancer patients submitted
to surgery followed by adjuvant taxanes and
platinum-based chemotherapy. In all cases PLR
was determined after surgery and before
initiation of adjuvant chemotherapy; other
investigated parameters were represented by
neutrophil to lymphocyte ratio and CA125
levels. When it comes to the FIGO stages, 59%
of cases were diagnosed in stage III of the
disease, 19.4% of cases were diagnosed in
FIGO stage I of the disease, 9.5% of cases were
diagnosed in FIGO stage II of the disease and
the remaining 12.1% of cases were diagnosed
in FIGO stage IV of the disease; meanwhile,
when discussing about the rate of complete
debulking surgery, the authors underlined the
fact that it was achieved in 57.8% of cases.
Overall, a higher pretreatment PLR was asso-
ciated with longer progression free survival
interval. When analyzing the influence of this
parameter on different stages of the disease,
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the authors demonstrated that among
patients diagnosed in FIGO stage I a higher
pretreatment PLR was associated with an
increased overall survival (p=0.005); a
similar result was also found when studying
the influence of PLR on the progression free
and overall survival in FIGO stage II of the
disease, a higher value of this parameter
being significantly corelated with improved
survival outcomes. However, when investi-
gating the influence of pretreatment PLR on
the overall outcomes in stage III of the
disease, higher PLR were negative prognos-
tic factors for both progression free and
overall survival rates (26).

A paper which aimed to investigate the
influence of PLR on the response to chemo-
therapy was conducted by Winarno et al and
was published in 2021; the study included
116 patients diagnosed with stage I-III
ovarian cancer submitted to surgery
followed by chemotherapy who were further
classified according to their response to
chemotherapy into platinum sensitive and
respectively platinum resistant. According to
the results of this study, platinum sensitivity
was strongly associated with a higher PLR
value; however, a detailed analysis on FIGO
stages of the disease was not performed (27).

A systematic review conducted by
Prodromidou et al and published in 2017
came to demonstrate that PLR could not
only predict the presence of a more advanced
stage of the disease among ovarian cancer
patients but it can also distinguish between
healthy controls, borderline ovarian lesions
and ovarian cancer, a higher trend being
observed between the three categories (28).
A larger meta-analysis conducted on this
issue which included six retrospective
studies came to demonstrate that PLR has a
stable unfavorable influence on the long
term outcomes of ovarian cancer patients; a
similar trend was observed when investigating
the influence of neutrophil to lymphocyte ratio
on the long term outcomes of these patients.
Therefore, the authors underlined the fact
that the association of neutrophil to lympho-

cyte ratio with PLR should be considered as
an effective predictor factor for overall
prognosis in ovarian cancer patients (29).

When it comes to the influence of the
circulating platelets on the overall prognostic
In ovarian cancer, it seems that an increased
number of thrombocytes predispose to a
higher risk of postoperative embolism and
therefore it also increases the perioperative
morbidity and mortality. In such an instance,
the adjuvant treatment will by delayed and
therefore the risk of relapse will increase. In
order to prevent this scenario, certain authors
recommend the association of antiaggregant
therapies with promising results (29-32).

Our paper comes to demonstrate the utility
of using this ratio in order to better identify
and select cases who could benefit most from
per primam surgery and meanwhile, to exclude
from surgery cases in which an incomplete
surgical procedure is to be expected. However
the main limitation of our study is related
to the low number of cases included in the
current study; in order to minimize the influence
of these factors, larger studies including a
higher number of patients are still needed.

Conclusions

PLR seems to be a promising factor in order
to better identify ovarian cancer patients
and to predict the response to therapy espe-
cially in advanced stages of the disease
(29,30). When it comes to the advanced
stages of the disease, a higher PLR seems to
be predictive for incomplete debulking
surgery, for poorer chemotherapeutic
response as well as for poorer rates of
progression free and respectively overall
survival rates. Therefore, in such cases
association of neoadjuvant therapy might be
useful in order to improve the long-term
outcomes. Moreover, in cases presenting a
significantly higher number of platelets
maybe an antiaggregant therapy should be
added in order to minimize the risks related
to cancer related thrombocytosis complica-
tions such as thromboses and embolisms.
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