Introduction: Geriatric patients with
metastatic renal cell carcinoma (mRCC)
are underrepresented in clinical trials.
Evaluation of the efficacy of the treat-
ment and assignation of individuals to
proper prognostic groups is an absolute
necessity to guarantee them the best
possible care.

Material and methods: A total of 138 ge-
riatric patients with mRCC treated with
first-line tyrosine kinase inhibitors (TKIs)
at the Maria Sktodowska-Curie National
Research Institute of Oncology were
retrospectively analyzed to determine
whether the body mass index (BMI) and
pan-immune-inflammation value (PIV)
are prognostic values for overall survival
(OS) and progression-free survival (PFS)
in this type of cancer. For this purpose,
Cox’s proportional hazard model was
used.

Results: The median duration of fol-
low-up for surviving patients was
46.6 (95% Cl: 17.4-75.8) months.
The median OS and PFS were respec-
tively 33.8 months (95% Cl: 23.8-47.8)
and 19.1 months (95% Cl: 15.0-23.3).
BMI (p = 0.034) and PIV (p < 0.001)
were statistically significantly associ-
ated with OS, and PIV (p = 0.001) was
statistically significantly associated with
PFS. The risk of death for patients from
the high-PIV group (cut-off point: 548)
was 3.4 times higher than for those with
lower PIV values. The corresponding
risk of progression for patients from
the high-PIV group was 2.2 times higher.
The G8 geriatric screening tool was not
identified as a prognostic factor.
Conclusions: Lower PIV and obesity are
associated with longer OS in geriat-
ric mRCC patients treated with TKls
in the first line. These factors may be
considered while making treatment de-
cisions if further studies show the same
results.
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Introduction

Life expectancy is increasing all over the world. The population of adults
aged 65 and over is growing faster than any other. The incidence of renal cell
carcinoma (RCC) increases with age, and the average age at its presentation
is about 65 years [1]. In addition, up to 30% of patients present with met-
astatic disease at the time of initial diagnosis [2], and approximately 20%
of patients diagnosed with localized disease will develop metastases [3].
At the beginning of the century, the prognosis of these patients was poor
and the average overall survival (OS) was just a few months [4]. Nowadays,
thanks to new treatment options such as VEGF-R antagonists, tyrosine ki-
nase inhibitors (TKls), or checkpoint inhibitors (CPI), the prognosis of meta-
static renal cell carcinoma (mRCC) has improved [5].

TKlIs are multitargeted inhibitors of receptors for vascular endothelial
growth factor, platelet-derived growth factor, and other tyrosine kinases.
Currently, TKIs are often combined with CPI to improve the efficiency
of treatment. However, detailed analyses showed no significant advantage
of combined therapy over sunitinib in the favorable risk group. It should be
noted that therapy with TKls is associated with a lower frequency and se-
verity of adverse events than combined therapy, and it remains the first line
treatment when there are contraindications to use CPIs. All these aspects
are particularly important in the geriatric population.

Many studies show that age alone does not appreciably affect the efficacy
of TKIs or CPI [6, 7]. However, patients over 65 represent approximately 30%
of study populations in most pivotal phase 3 trials [8, 9], and there is in-
sufficient research relating toxic effects to patient age [8]. Therefore, it is
necessary to study the toxicity in the elderly. A major problem in those pa-
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tients is the presence of comorbidities and the associated
polypharmacy, as only 25% of patients over 65 have no
comorbidities [10].

Changes associated with aging are inevitable. The end
result is a continuous decline in functional reserve and
muscle mass. Drug metabolism in the liver and excretion
by the kidneys are also affected [11, 12]. All of these fac-
tors may contribute to reduced treatment tolerance and
impaired response to the treatment, and may also make
patients more susceptible to toxicity.

In order to achieve the most optimal treatment in
the geriatric population, it is necessary not only to as-
sess the performance status of patients but also to make
a more detailed evaluation of their health condition [13].
The recommendations indicate comprehensive geriatric
assessment (CGA) as a tool to help choose the right way
to manage geriatric patients, but it is hard to implement
it in everyday practice [13]. According to the literature,
the G8 geriatric screening tool seems to be a good, quick,
and cost-free screening tool that will identify patients who
require special supervision [13].

Researchers continue to look for a better scale that
could help clinicians predict the prognosis and response
to treatment in various cancers [14]. Complex correlations
between the immunity of the host and the inflammatory
process caused by the tumor play a crucial role in the prog-
nosis of the patient [15]. There are many different types
of scales based on immunity cells [14-18]. They are easy
to calculate from the complete blood count (CBC), they
can be assessed as many times as needed, they are nearly
cost-free, and, what is most important, they have the po-
tential to predict the way cancer will progress better than
tissue markers, as they take into account not only the im-
munity of the tumor but also that of the host [16].

The neutrophil-to-lymphocyte ratio (NLR) and the
platelet-to-lymphocyte ratio (PLR) are markers that have
already been studied in several cancers [14-18], including
RCC [18]. Nevertheless, considering only two types of cells
is considered insufficient for a deeper evaluation of in-
flammation and immunity status [18]. Therefore, it was
proposed by Fuca et al. to calculate a new prognostic
ratio — the pan-immune-inflammation value (PIV) [17]
— which, by taking into account four different types
of cells [14, 18], broadens the assessment and can lead
to more relevant results [14]. The PIV became a new ratio
evaluated in survival, progression, or recurrence function
in several cancers [14-19], including mRCC [17].

A high body mass index (BMI) is considered a risk fac-
tor for developing RCC [20-22], but previous studies have
shown that it is also a favorable prognostic factor [23, 24].
In the literature, this situation is described as the “obesity
paradox”. While BMI correlates with the amount of ad-
ipose tissue, it also correlates with the concentration
of anti-angiogenic factors that can inhibit the progression
of RCC [25, 26].

In this study, we assessed retrospectively the correla-
tion between the number of points in the G8 screening
tool, BMI, PIV, and OS and progression-free survival (PFS)
in patients with mRCC treated with TKls as a first line
treatment.

Material and methods
Patient collection

The retrospective analysis included geriatric patients
with biopsy-proven metastatic renal clear cell carcinoma
undergoing first line treatment at the Department of Gen-
itourinary Oncology of the Maria Sktodowska-Curie Na-
tional Research Institute of Oncology in Warsaw. The da-
tabase contained data of patients with mRCC treated at
the department from June 2011 to June 2022. This study
was performed in line with the principles of the Decla-
ration of Helsinki. Permission to conduct this study was
granted by the Maria Sktodowska-Curie National Research
Institute of Oncology Bioethics Committee (permission
number 38/2018). The database contained detailed infor-
mation on age, gender, clinicopathological facts, labora-
tory results, comorbidities, adverse events, and outcome
data associated with individual patients. Clinical data
were extracted from medical files and mortality data from
the national database.

Inclusion criteria

The study included patients over 65 years of age who
were treated with TKls such as pazopanib or sunitinib.
Geriatric patients were eligible for systemic treatment with
biopsy-proven metastatic clear cell renal cell carcinoma.
The collected data enabled the prediction of risk scores
for each individual based on the guidelines of the Interna-
tional Metastatic RCC Database Consortium (IMDC)
and Memorial Sloan-Kettering Cancer Center [27].
The model classified the patients into three groups: fa-
vorable, intermediate, and poor risk. Only patients with
favorable and intermediate risk were included in this
study, according to the guidelines. However, 3 patients
from the poor risk group were included, because they had
already exhausted standard treatment options and could
benefit from such treatment. Patients with a previous his-
tory of cancer or with another additional cancer were not
excluded from the study.

Initial dosing was the same for all patients: 800 mg for
pazopanib or 50 mg for sunitinib. Dose modifications were
based on the Summary of Product Characteristics. Adverse
events were assessed in accordance with the Common
Terminology Criteria for Adverse Events (CTCAE v4). Data
encompassed the date of treatment initiation, adminis-
tered drug type, drug dose, date of discontinuation of ther-
apy, and the reason for discontinuation.

Data collection

Patients were assessed using the G8 Geriatric Scre-
eningTool,inaccordance withits criteriawhichinclude: age,
food intake and weight loss in the last three months, mo-
bility, neuropsychological condition, BMI, drug intake, and
comparison with other people at the same age. The score
that every patient could obtain ranged 0-17 points,
where the maximum score of 17 points means no impair-
ment. The cut-off value in the G8 geriatric screening tool
is 14 [28]. All patients were assessed in a retrospective
analysis, which limits the accuracy of classification.
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Our data set consisted of patient demographics, labora-
tory test results (including CBC, corrected calcium, lactate
dehydrogenase), treatment delays, treatment duration,
and treatment outcomes. The complete blood count was
evaluated before starting the course of treatment. Hema-
tology parameters were measured using a Sysmex XN-
1000 analyzer. Laboratory tests were carried out by the Di-
agnostic Department of the National Research Institute
of Oncology.

The PIV was calculated with the formula: [neutrophil
count x platelet count x monocyte count]/lymphocyte
count. Counts of inflammatory cells were taken from lab-
oratory results obtained immediately prior to treatment
initiation. The final day of data collection was the 10* of
August 2022.

Statistical analysis

Standard tools of descriptive statistics were used to
describe the material. OS and PFS were used as the crite-
ria for assessing the effectiveness of treatment. The day
of treatment initiation was taken as the start of observa-
tion. The date of death or last information that the pa-
tient was alive was the end of observation for OS. For PFS,
the end of observation was the date of disease progres-
sion or, in the absence of progression, the date of the last
clinical examination or the date of death. For the analy-
sis of prognostic factors, we used the Cox proportional
hazards model, in which, apart from the studied factors
— BMI, age, PIV, and G8 geriatric screening tool — the IMDC
prognostic index was also taken into account. All variables
were analyzed as categorical variables. The IMDC index
was divided into two categories (IMDC = 0 and IMDC > 0),
the G8 geriatric screening tool into three categories (< 14,
14-15 and > 15), BMI into three categories (in accordance
with the WHO classification: normal, overweight, obese),
and PIV, to maximize the power of tests, into three equi-
numerous categories (low-PIV group: £ 269, medium-PIV
group: 269-548 and high-PIV group: > 548). The PIV is
a new, non-standardized prognostic factor. Therefore stud-
ies involving thousands of patients are needed before it
can be successfully introduced into risk stratification in
clinical practice. To obtain the cutoff values for this study,
patients were divided into three equal groups according to
their PIV values — low, medium, and high. The cutoff values
are the maximum and minimum values of the group with
medium PIV. However, the analysis found that patients in
the low and medium PIV groups achieved very similar PFS
and OS values. In the Kaplan-Mejer curves, we presented
only two significant groups — low-PIV (low and medium)
and high-PIV — so that the range of values is wider and
the curves are more readable. In the modeling process,
the stepwise backward selection method with inclusion/
exclusion levels £ 0.05/> 0.1 was used. The statistical sig-
nificance level of 0.05 was applied in all tests.

Consent to participate

Informed consent was obtained from all individual par-
ticipants included in the study.

Results
Patients’ characteristics

From June 2011 to June 2022, 138 geriatric patients with
mMRCC received first line treatment with sunitinib or pa-
zopanib in a routine clinical setting at the Department
of Genitourinary Oncology of the Maria Sktodowska-
Curie National Research Institute of Oncology in Warsaw.
Of these, 45 (33%) were 75 years or older, and 93 (67%)
were in the age range 65-75. All of the patients had clear
cell histology. The first line treatments were TKls (sunitinib,
pazopanib). The choice of treatment was at the discre-
tion of the treating physician in accordance with national
guidelines. The characteristics of the group are presented
in Table 1. The median duration of follow-up for surviving
patients was 46.6 (95% Cl: 17.4-75.8) months.

Efficacy and outcomes

The median OS and PFS from first line therapy initiation
were 33.8 months (95% Cl: 23.8-47.8) and 19.1 months
(95% Cl: 15.0-23.3). The parameters of the fitted Cox mod-
els for OS and PFS are shown in Table 2. BMI (p = 0.034)
and PIV (p < 0.001) were significantly associated with OS,
and PIV (p = 0.001) was significantly associated with PFS.
The risk of death of obese patients was 57% of the risk
of overweight or normal BMI patients.

Median OS was 64.7 months (95% Cl: 39.7-89.6) and
28.0 months (95% Cl: 18.7-37.3) for obese and normal/
overweight groups, respectively. Median PFS for obese and
normal/overweight groups was not found to be significant
(p = 0.072)

Median OS was 19.1 months (95% Cl: 9.9-28.4) and
45.8 months (95% Cl: 37.6-53.9) for high-PIV (> 548)
and lower PIV groups, respectively. Median PFS was 11.8
months (95% Cl: 9.2-14.5) and 22.5 months (95% Cl:
15.3-29.6) for the high-PIV group and lower PIV groups,
respectively. The risk of death for the high-PIV group was
3.4 times higher than for patients with lower PIV values.
The corresponding risk of progression for patients with
high PIV was 2.2 times higher. The hazard ratio estimates
with 95% Cls can be found in Table 2. The OS and PFS
curves for the whole group and depending on prognostic
factors are presented in Figures 1-3, and the correspond-
ing 3-year probabilities are presented in Table 3.

No correlation was found between the G8 score and OS
or PFS in any of the performed tests.

Discussion

In the geriatric population the subjective impression
of performance status may be insufficient to evaluate
the patient well, and cases of inappropriate selection of treat-
ment can happen [13]. Hence, it is recommended to make
a CGA before the introduction of any type of therapy [29],
but it takes a long time to do it properly and demands
someone well prepared to interpret it [13]. Therefore, in
several studies, researchers have evaluated the usefulness
of different scores as tools that could help to make every-
day predictions of the benefits of the oncological treat-
ment easier [30]. The G8 geriatric screening tool is a short,



Prognostic value of pan-immune-inflammation value and body mass index in geriatric patients with metastatic renal cell carcinoma
treated with tyrosine kinase inhibitors as first line treatment. A single-center retrospective study

eight-question scale that can be administered by clinicians
in a short time and helps not only to identify patients who
will further need the general CGA but can also be a strong
predictor of the OS in patients with cancer [30]. Therefore in
this study, we assessed the correlation between the results
from assessment in the G8 geriatric screening tool that our
patients obtained and their OS and PFS. However, no sta-
tistically significant correlations were found.

Inflammatory cells contribute to the promotion of tumor
progression [31, 32]. Considering this, researchers established
ratios such as NLR or PLR and proved their prognostic effec-
tiveness in cancer, including RCC[18], in several studies [14].
Nevertheless, the other inflammatory cells also participate
in this complex process of tumor promotion, so it was pro-
posed to create a more complex scale that would take into
account more variables [14]. The PIV is perceived as a more
comprehensive scale, as it contains more elements respon-
sible for immune actions in different ways [15].

The first assessment of PIV as a prognostic factor was
made by Fuca et al., who confirmed its prognostic value
in patients with metastatic colorectal cancer treated with
combined chemotherapy with biological agents (anti-
VEGFR or anti-EGFR) [17]. The patients who belonged to
the low-PIV group had a significantly better OS than those
in the high-PIV group (cut-off point: 390) [17]. Moreover,
they proved that PIV, which takes into account tumor-pro-
moting and tumor-fighting cells altogether, is more rele-
vant as a prognostic factor in OS than any other previously
analyzed algorithm (NLR, PLT MONG, SlI) [17].

Recently PIV started to be an object of study in different
types of tumors such as small cell lung cancer (SCLC) [15],
head and neck squamous cell carcinoma [16], RCC [18], and
esophageal cancer [19]. All these studies confirmed the re-
sults of Fuca et al. that patients in the high-PIV group with
a cut-off point specific for the investigated type of cancer
had lower OS [15-19]. Studies by Zeng et al. and Yekediiz
et al. were also consistent with the finding of Fuca et al.
that the high-PIV group had lower PFS [15-18]. Zeng et al.
proved the relevance of PIV as a prognostic factor in pa-
tients with SCLC treated with anti-PD1/PD-L1 inhibitors,
used also in the treatment of the RCC, together with che-
motherapy [15]. Baba et al. assessed the correlation of PIV
combined with other variables such as BMI or age and also
confirmed their lack of influence on PIV [19]. Moreover,
they analyzed local tumor immunity (tumor-infiltrating
lymphocytes — TIL) and found that strong TIL status cor-
related with lower PIV, which suggests the idea of systemic
and local immunological correlations and may potentially
lead to prediction of an immune CPI response in cancer[19].
Gambichler et al. studied PIV both in a healthy popula-
tion and in patients diagnosed with Merkel cell carci-

Table 1. Patients’ characteristics

Parameters N (%) 138
Sex

Female 54 (39.1)
Male 84 (60.9)
Age

Median (IQR) 71 (68-760)
G8

<14 18 (13.0)
14-15 60 (43.5)
> 15 60 (43.5)
ECOG

0 39 (28.9)
1 91 (67.4)
2 5(3.7)
Missing 3

CS

il 99 (75.6)
i\ 32 (244
Missing

MSKCC

0 55 (41.4)
1 54 (40.6)
2 24 (18.0)
missing 5
BMI

Normal 32 (28.3)
Overweight 44 (38.9)
Obese 37 (32.7)
Missing 25
PIV

<269 44 (33.6)
270-548 43 (32.8)
> 548 44 (33.6)
Missing 7
IMDC

0 48 (35.6)
1 54 (40.0)
2 30 (22.2)
3 2(1.5)
4 1(0.7)
Missing 3

BMI —body mass index, CS — clinical stage, ECOG — Eastern Cooperative
Oncology Group, IMDC — international metastatic, RCC — database consortium,
MSKCC — memorial sloan-kettering cancer center, PIV — pan-immune-inflam-
mation value

Table 2. Parameters of the final Cox proportional hazard models for overall survival and progression-free survival

Parameters Covariates

0S BMI obese/(normal, overweight)
PIV > 548/< 548

PFS BMI obese/(normal, overweight)

PIV > 548/< 548

HR 95% LL 95% UL p-value
0.566 0.344 0.959 0.034
3.384 1.992 5.749 < 0.001
0.652 0.344 0.959 0.072
2.203 1.380 3.517 0.001

BMI —body mass index, HR — hazard ratio, LL—lower limit, OS — overall survival, PFS — progression-free survival, PIV — pan-immune-inflammation value,

UL — upper limit
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Fig. 1. Kaplan-Meier curves for overall survival (0S) in the geriat-
ric population according to pan-immune-inflammation value (PIV).
Median OS was 19.1 months (95% Cl: 9.9-28.4) and 45.8 months
(95% Cl: 37.6-53.9) for high-PIV and lower-PIV groups, respectively.
All of these results were statistically significant (p < 0.001)
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Fig. 3. Kaplan-Meier curves for overall survival (OS) in the geriatric
population according to body mass index. Median OS was 65.7 months
(95% Cl: 39.7-89.6) and 28.0 months (95% Cl: 18.7-37.3) for obese
and normal/overweight groups, respectively. All these results were
statistically significant (p = 0.034)

noma (MCC). Their study showed that higher PIV was pres-
ent in an advanced stage of the illness and led to an in-
creased risk of MCC recurrence [14].

The first study about PIV in patients with mRCC was
performed in 2022 [18]. As in other research, the authors
established two different groups of patients in terms of PIV
level (high-PIV and low-PIV groups) by choosing a cut-off
value of 372, specific for their study, and found that in pa-
tients with mRCC higher PIV level correlates with shorter
OS and PFS[18]. It should be mentioned that Yekediiz et al.
studied only patients treated with nivolumab in at least
the second line and did not detect any correlation be-
tween the line of the treatment and the survival of their
patients, although more of them were given nivolumab as
a second line treatment in the low-PIV group [18].

Our study was consistent with the results of Yekediiz
et al. in terms of the impact of PIV on OS and PFS. We con-

.............

Probability of progression-free survival

Follow-up (years)

Fig. 2. Kaplan-Meier curves for progression-free survival (PFS) in
the geriatric population according to pan-immune-inflammation val-
ue (PIV). Median PFS was 11.8 months (95% Cl: 9.2-14.5) and 22.5
months (95% Cl: 15.3-29.6) for high-PIV group and lower PIV groups,
respectively. All these results were statistically significant (p = 0.001)

Table 3. Three-year survival for overall survival and progression-free
survival Kaplan-Meier curves

Parameters 3-year probability (95% Cl)

0s 0.461 (0.362-0.560)
0.377 (0.250-0.507)

BMI normal, overweight

obese 0.646 (0.477-0.815)
PIV
<548 0.596 (0.478-0.717)
> 548 0.175 (0.027-0.326)
PFS 0.247 (0.163-0.331)
PIV
<548 0.338 (0.129-0.457)
> 548 0.064 (0-0.153)

BMI —body mass index, OS — overall survival, PFS — progression-free survival,
PIV = pan-immune-inflammation value

firmed that patients from the high-PIV group had a sub-
stantially shorter median OS and PFS than patients from
lower PIV groups. Our patients had longer median OS and
PFS than those from Yekediz et al.’s study, but it must be
underlined that they analyzed treatment of mRCC with
nivolumab beyond the first line while in our study pa-
tients with mRCC were treated with TKls in the first line.
Like the Turkish researchers we conducted a retrospective
study, which has some limitations. Nevertheless, by eval-
uating patients treated in the same hospital, we avoided
the issue of differences in measurements which are be-
lieved to exist between various laboratories and which
were present in the Yekediiz et al. study [18].

This study also revealed an association between high
BMI and longer OS. Several other studies have also have
shown that patients with high BMI had a more favorable
survival outcome than patients with low BMI [23, 24]. Sim-
ilar results were obtained in a study in which the effect
of the visceral adipose tissue index (VATI) on survival and
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toxicity during treatment with TKI was assessed [32, 33].
ltiscalledthe “obesity paradox”because obesityisassociat-
edwithincreasedRCCincidence[20]andatthesametimeitis
a favorable prognostic factor. Several hypotheses have
been proposed to explain that paradox, but the associa-
tion is still unclear.

Nishihara et al. found that the inverse relationships be-
tween BMI and mortality among some disease subgroups
can be reconciled based on disease heterogeneity [34].
It means that the longer survival among obese compared
with patients who have low BMI is due to a less aggressive
disease subtype [35, 36] and also obesity is more associated
with the development of clear cell histology than other
histological types [37]. Therefore TKI may have a better
outcome.

Conclusions

Adipose tissue is a major endocrine organ that produces
hormones and cytokines related to cancer progression [25].
It releases adiponectin, higher plasma concentrations
of which correspond with smaller tumor size, less frequent
metastases, and lower Fuhrman nuclear grades in RCC[38].
It may be due to the anti-inflammatory and angiogene-
sis-inhibiting effects of this molecule [39]. Furthermore,
sunitinib is predominantly metabolized via the liver-based
CYP450 enzyme CYP3A4 [40]. High BMlI is associated with
elevated liver transaminase levels and fatty liver [41], and
then decreased CYP3A4 expression and activity [42]. It can
lead to high sunitinib concentrations, which according to
Mourtzakis explains the association between high BMI
and OS or high BMI and early drug-limiting toxicity [40].

Increased serum insulin-like growth factor-1 (IGF-1) and
leptin in obesity can also explain the “obesity paradox”.
Rasmuson et al. found an association between serum
IGF-1, leptin, and prognosis [43]. In this study, serum lev-
els of both IGF-1 and leptin positively correlated with BMI.
Patients with higher serum levels of IGF-1 and leptin had
a more advantageous prognosis compared with those
with lower levels in univariate analysis. Moreover, lower
serum IGF-1 was identified as an independent prognostic
factor in multivariate analysis [43].

It should be mentioned that this study has limitations.
BMI is a vague estimate of a patient’s body composition.
Some scientists have proposed that the fat surface or VATI
is a more accurate factor [44, 45]. BMI may not provide cer-
tain important information such as underlying sarcopenia or
overdeveloped visceral adipose tissue, which is responsible
for the secretion of most adipokines. Unfortunately, VATI
may often be unavailable in clinical settings. Determination
of BMI is cheaper and does not require computed tomog-
raphy. It is a simple tool for routine practice, which can be
used as a good prognostic factor. Obesity and low PIV values
are significant prognostic factors for OS in geriatric mRCC
patients treated with TKls. It should be emphasized that
their assessment is extremely simple and nearly cost-free.
However, there are limitations associated with the retro-
spective nature of this study, so further research is needed.

The authors declare no conflict of interest.
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