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Abstract

Introduction: Thrombocytosis occurs as an inflammatory bone marrow response in the
presence of chronic diseases, generally infectious. The association of thrombocytosis
and its prognostic impact on survival in patients with renal cell carcinoma (RCC) has
not been definitively established. The objective of this study was to determine survival
in two reference centers in Quito-Ecuador, for the treatment of patients with renal cell
carcinoma.

Methods: The present longitudinal study was carried out at the "Carlos Andrade Marin"
Specialty Hospital and the General Specialty Hospital Number 1, in Quito-Ecuador, from
January 2005 to December 2016. Patients with CRC at one year of age were included.
Survival since nephrectomy. Mortality, age, staging, and survival were determined. Two
groups with the presence or absence of thrombocytosis were analyzed. The sample
was probabilistic. Survival analysis is performed using the Kaplan Meier method, and a
COX regression is performed on the associated variables.

Results: 183 patients, 62.2 + 12.8 years old, were included. There were 132 cases
(72.1%) of localized CRC, 35 cases (19.1%) of advanced stage, and 16 cases (8.7%) of
the metastatic stage. The mean number of platelets was 300020 +102300 u/ul. Fifty
patients (27.3%) presented thrombocytosis. Overall survival of the group with thrombo-
cytosis was 50.4 (38.2-62.6) months versus 68.1 (60.8-75.3) months in the group with-
out thrombocytosis, P<0.005.

Conclusions: The presence of thrombocytopenia in patients with RCC decreases overall
survival by an average of 7.7 months compared to the control group without thrombo-
cytopenia.
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ecent studies have addressed the prevalence and
Rprognostic impact of thrombocytosis in various

malignant tumors, such as gastric, renal, lung, and
gynecological tumors. Thrombocytosis also appears to have
prognostic value in patients with malignant renal tumors; renal
cell carcinoma (RCC) accounts for approximately 3% of all adult
neoplasms and is the most common primary malignant tumor
(85%) of the renal parenchyma [1]. The prognostic role of
platelet counts, which are easy to obtain in peripheral blood,
and the association between thrombocytosis and decreased
survival have recently been studied in patients with CRC, with
contradictory and inconclusive results. Reactive thrombocytosis
in RCC is caused by the production of inflammatory cytokines
such as IL-6 and endothelial growth factor (VEGF) [1].
The prognostic value of thrombocytosis in RCC is unknown in
the Hispanic population, although it is assumed that the
behavior is the same as in the Ango-Saxon population.
Thrombocytopenia has been described to facilitate tumor cell
adherence and penetration through the endothelial wall by
several pathways [2, 3]. For example, platelet granules contain
a variety of angiogenic factors, such as vascular endothelial
growth factor, platelet-derived growth factor, and transforming
growth factor beta, all of which are involved in tumor progres-
sion [2, 3].

The objective of the present study was to carry out an ob-
servational survival study on a group of patients with CRC, an-
alyzing the presence of thrombocytosis in the Hispanic popula-
tion.

Materials and methods

Study design
The present study is observational and analytical with a longitu-
dinal cut.

Scenery

The study was carried out in two reference centers for the treat-
ment of CRC: The "Carlos Andrade Marin" Specialty Hospital
of the Ecuadorian Institute of Social Security of Quito and the
General Hospital of Specialties Number 1 of the Social Security
Institute of the Ecuadorian Institute of Social Security. Armed
Forces, Quito-Ecuador. The study period was from January 01,
2005, to December 31, 2016. The study ended the data collec-
tion phase on March 23, 2017.

Participants

Patients older than or equal to 18 years were included, with a
diagnosis of CRC with at least one year of survival from its sur-
gical resolution by nephrectomy. Patients without a confirma-
tory histopathological study and with incomplete data in the
clinical history that did not allow analysis were excluded.

Variables

The dependent variable was the presence of mortality. Two
groups of patients were analyzed, taking into account the pres-
ence or absence of thrombocytosis. Variables such as age, sex,
staging, and survival time were described.

Data sources/measurements

The variables were taken from the institutional clinical file. The
presence of thrombocytosis was defined as an increase in plate-
lets >350 thousand u/pl.

Biases

To avoid possible interviewer, information, and memory biases,
the data were guarded at all times by the principal investigator
with a guide and records approved in the research protocol. Ob-
servation and selection bias was avoided by applying the partic-
ipant selection criteria. All the clinical and paraclinical variables
of the period as mentioned above were recorded. Two research-
ers independently analyzed each record in duplicate, and the
variables were recorded in the database once their agreement
was verified.

Studio size

The sample was probabilistic. The prevalence of thrombocytosis
events was 12%, the confidence level was 95%, and the statistical
power was 80%. With a total population of approximately 183
cases and reports of previous studies of OR 2.9, the sample cal-
culation was 153 cases, 135 in the group without thrombocyto-
sis and 18 in the group with thrombocytosis.

Quantitative variables

Inferential descriptive statistics were used. Scaled results are ex-
pressed as the means and standard deviations. Categorical data
such as gender and staging in proportions.

Statistical analysis

Survival analysis was performed using the Kaplan-Meier
method, and Cox regression was performed on the associated
variables. The statistical package used was SPSS 22.0 for PC
(IBM Corp. Released 2013. Armonk, NY.)

Results

Participants
A total of 183 patients entered the study. The diagram of the
participants is presented in Figure 1.

Characteristics of the study population
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The mean age was 62.2 +12.8 years. There were 132 cases
(72.1%) of localized CRC, 35 cases (19.1%) of advanced stage,
and 16 cases (8.7%) of metastatic stage. Radical nephrectomy
was performed in 170 patients (92.9%), and partial nephrec-
tomy was performed in 13 cases (13%). There were 164 cases
(89.6%) from Hospital Carlos Andrade Marin (IESS) and 19

cases (10.4%) from Hospital General 1-(ISSFA).

14 cases without com-

plete and non-analyzable
data.

197 patients with
RCC

183 caseswith all ana-
lyzable data.

qure 1. Diagram ofstudy participants. j
Main analysis

Platelet mean 300020 +102300 u/ul. Fifty patients (27.3%) had
thrombocytosis, and 133 patients (72.2%) had a normal platelet
count. The average survival time of the group was 30.4 + 28.8
months. Survival in patients with CRC in the localized stage was
84 months; in the advanced stage, it was 27 months, and in the

advanced stage. Metastasis was 7.7 months. Table 1 shows sur-
vival in the stage groups, and survival was higher in the group
without thrombocytosis.

Table 1. Survivalin patients with CRC.

Variable Group without Group with P
thrombocytosis thrombocytosis
n=133 N=50

Localized CRC ~ 77.5(70.6-84.5)70.1 (61.7-78.6)  <0.005
(months)

Advanced CCR  36.7 (23.1-50.2)29 4 (16.1-42.8)  <0.005
(months)

Metastatic RCC ~ 13.2 (2.2-24.1) 7.8 (4-11.6) <0.005
(months)

Overall survivalin 68.1 (60.8-75.3)50 .4 (38.2-62.6)  <0.005

CRC
RCC: renal cell carcinoma.

Cox regression

The statistically significant variables that predict survival time
are presented with a factorial design. The primary variable was
the stage, and the modifying covariate was platelet count (Table
2).

Figure 2. Kaplan Meier Survival Chart.
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Table 2. COX regression.

Variable B. I Wald GL P Exp (b)
know

platelets  0.0040.0019,246 1 0.002 1,004

T_VOC 0.0600.01035,403 1 <0.0001 1,062

log-likelihood 437.078; Overall X2: 68.39: GL: 2; P=<0.0001; X
2 previous step: 39.02, GL: 2, P<0.0001

Discussion

One of the factors for the increased incidence of CRC is the de-
tection of incidental renal solid masses caused by the increas-
ingly widespread use of imaging techniques. Numerous prog-
nostic factors have been established forrenal cell carcinoma, and
they can be divided into anatomical, histological, clinical, and
molecular factors. We must apply those that we have in our en-
vironment for support and evaluation. The European Associa-
tion of Urology (USA) recommends in its clinical practice guide-
lines for the management of CRC the routine use of the 2002
TNM classification, the Fuhrman nuclear grade, and the histo-
logical subtype of CRC since they are the factors that have value
to assess prognosis and decide on treatment, with the patholog-
ical stage according to the TNM classification being the most
important prognostic factor in CRC [1]. The platelet count has
been included as a prognostic factor of a clinical nature together
with weight loss, the presence of symptoms, and the patient's
general condition measured through the ECOG classification,
which is accessible at all levels of health [4]. The presence of
thrombocytosis, understood as a pathologically high platelet
count, is an independent prognostic factor in metastatic patients
and those with localized tumors. In the study population, sur-
vival in months was more significant if the stage was lower and
thrombocytosis was absent (mean was: localized 77.5 months;
advanced 36.7 months, metastatic 13.2, and global 68.1, with
P <0.005; in comparison with the thrombocytosis group, the
mean was: localized CRC 70.1 months, advanced CRC: mean
29.4 months, metastatic CRC 7.8 months, and global CRC
50.4 months, with a P value <0.005 In a previous study, the
importance of thrombocytosis in localized RCC, patients with
thrombocytosis were shown to have a median survival of 45.2
months compared with 76.6 months in patients without throm-
bocytosis (P = 0.0002) [5]. A total of 12.1% had thrombocyto-
sis, and their estimated risk of death at five years was 1.61-fold
higher than that of the regular platelet pool [RR=1.61, 95%
CI=(1.31-1.98), P<0.001) [6]. The level of thrombocytosis at
350,000 «i¥mm3 demonstrates a direct and significant relation-
ship between thrombocytosis and established prognostic factors
and even with CRP, so we applied this parameter to the group
studied. Recently, it has been established that in a statistically
significant way in multivariate analysis, platelet count and CRP

levels in the preoperative period correlate with overall mortality
during the first year after surgery [7]. The role of thrombocytosis
in the increased aggressiveness of CRC is not fully known. On
the one hand, the involvement of platelets in neoangiogenesis
processes through the release of different markers is well docu-
mented, perhaps the most important being vascular endothelial-
derived growth factor (VEGF), of which elevated levels have also
been shown inside the platelets of cancer patients.

One of the possible explanations for the association is that
thrombocytosis in CRC is the reflection of a biological cascade
in which VEGF and thrombopoietin would act synergistically,
generating a better production of VEGF-laden megakaryocytes
in the bone marrow. Moreover, accelerated maturation toward
circulating platelets occurs, with the consequent release of more
significant amounts of VEGF and thrombopoietin [4]. The study
focuses on the already proven theory that thrombocytosis is a
critical poor prognostic factor in CRC, with statistically signifi-
cant variables between platelet count and survival, the results
that agree with those of previous publications [1]. The study
showed in a statistically significant way that thrombocytosis
shows that figures greater than 350,000 cells/mm3 were related
to a worse prognosis. Different cutoff points are found in the
literature to define thrombocytosis. In our case, we chose
350,000 cells/mm3 as it is a familiar figure for our population.

Conclusions

The presence of thrombocytopenia in patients with CRC de-
creases overall survival by an average of 7.7 months compared
to the control group without thrombocytopenia.
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