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ABSTRACT
Objective: To evaluate the utility of inﬂammatory prognostic index (IPI), albumin, c-reactive protein (CRP), and lactate dehydrogenase (LDH) as predictive biomarkers of oncologic outcome in metastatic renal cell cancer (mRCC) patients treated with nivolumab.
Study Design: Descriptive study.
Place and Duration of Study: Manisa Celal Bayar University, Aydın Adnan Menderes University, Bitlis Tatvan State Hospital and
Private Hatay Defne Hospital Medical Oncology Clinics, Turkey, from January 2017 to June 2020.
Methodology: Seventy-ﬁve mRCC patients treated with nivolumab between January 2017 and June 2020 were enrolled. Several
factors were retrospectively investigated, including IPI, CRP, LDH, and albumin level, for their association with progression-free
survival (PFS) and overall survival (OS). The IPI was calculated as CRP × NLR/albumin. Univariate and multivariate analyses were
performed to assess the prognostic value of relevant factors.
Results: When analysed according to the calculated IPI score, it is seen that the group with <2.153 has an OS duration of 96.3
months, while the group with ≥2.153 has a shorter time of 42.9 months (p=0.02). In the analysis performed according to albumin
level, it was reported that those with low levels (22.8 months) had worse median OS than those with high levels (92.8 months)
(p=0.004). According to the cox regression analysis results, it was determined that those with a high IPI score signiﬁcantly increased
the risk of death compared to those with a low score (HR:2.4, p=0.023). However, this signiﬁcance could not be conﬁrmed in the multivariate analysis. It was analysed that those with low albumin levels signiﬁcantly increased the risk of death compared to both
univariate analysis (HR:3.3, p=0.007) and multivariate analysis (HR:4.4, p=0.003).
Conclusion: Those with high IPI scores and low albumin levels were associated with worse median OS. However, only the multivariate
analysis analysed albumin level as an independent prognostic variable. Prospective and more extensive research is needed to consolidate the potential prognostic power of these markers.
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INTRODUCTION
Renal cell carcinoma (RCC) is the most common kidney cancer
and constitutes 3% of all malignancies.1 In comparison, 30% of
them present with de-novo metastasis at the time of diagnosis
and metastasis may develop in up to 40% of those who are diagnosed at an early stage and undergo curative surgery.1,2 Unfortunately, in the metastatic stage, the chance of cure cannot be
provided with treatment options.
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The fate of patients with metastatic RCC (mRCC), where conventional therapies such as chemotherapy and radiotherapy are
ineﬀective, has begun to change signiﬁcantly with the discovery
of multikinase inhibitors. However, with immune checkpoint
inhibitors (ICIs), more excellent response rates have been
3,4
achieved. Nivolumab is a ﬁrst-use programmed cell death
protein-1 (PD-1) antibody for mRCC that blocks PD-1 and
strengthens the anticancer.
T-cell-mediated immune response, after these successful
results, nivolumab was placed at the centre of mRCC treatment
combined with monotherapy and other tyrosine kinase inhibitors
(TKIs) and ICIs agents.5-8 However, the main problem here is that
not every patient responds to this treatment similarly and well.
This leads to the need for markers that predict treatment
response and survival. While the search for biomarkers that can
predict response to treatment continues, no biomarker has yet
9
entered daily clinical practice.
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Table I: Comparison of patient characteristics according to IPI cut-oﬀ value.
<2.153 (n-%) (n=47)

Age category
Gender
Presentation of metastasis
Lung metastasis
Liver metastasis
Brain metastasis
Bone metastasis
LN metastasis
Other metastasis
Number of metastasis sites
IMDC risk
Initial therapy before nivolumab
LDH level
Albumin level
Progression status under
nivolumab
Best response to nivolumab

Number of lines taken for
treatment

CRP level
irAEs due to nivolumab
Exitus status

<65 years old
≥65 years old
Male
Female
Recurrence
De novo
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
<3
≥3
Favourable
Intermediate
Poor
IFN
Sunitinib
pazopanib
Low
High
Low
High
No
Yes
PR
CR
SD
PD
1
2
3
4
5
Low
High
No
Yes
No
Yes

23 (48.90)
24 (51.10)
25 (53.20)
22 (46.80)
22 (46.80)
25 (53.20)
14 (29.80)
33 (70.20)
35 (74.50)
12 (25.50)
42 (89.40)
5 (10.60)
27 (57.40)
20 (42.60)
18 (38.30)
29 (61.70)
32 (68.10)
15 (31.90)
27 (57.40)
20 (42.60)
24 (51.10)
19 (40.40)
4 (8.50)
7 (14.90)
20 (42.60)
20 (42.60)
26 (55.30)
21 (44.70)
4 (8.50)
43 (91.50)
22 (46.80)
25 (53.20)
20 (42.60)
7 (14.90)
12 (25.50)
8 (17.00)
1 (2.10)
19 (40.40)
19 (40.40)
7 (14.90)
1 (2.10)
14 (29.80)
33 (70.20)
32 (68.10)
15 (31.90)
32 (68.10)
15 (31.90)

>=2.153 (n-%) (n=28)

Total (n-%) (n=75)

p-value

20 (71.40)
8 (28.60)
15 (53.60)
13 (46.40)
8 (28.60)
20 (71.40)
5 (17.90)
23 (82.10)
20 (71.40)
8 (28.60)
26 (92.90)
2 (7.10)
21 (75.00)
7 (25.00)
8 (28.60)
20 (71.40)
11 (39.30)
17 (60.70)
12 (42.90)
16 (57.10)
8 (28.60)
13 (46.40)
7 (25.00)
3 (10.70)
15 (53.60)
10 (35.70)
20 (71.40)
8 (28.60)
7 (25.00)
21 (75.00)
10 (35.70)
18 (64.30)
10 (35.70)
3 (10.70)
6 (21.40)
9 (32.10)
1 (3.60)
9 (32.10)
11 (39.30)
6 (21.40)
1 (3.60)
2 (7.10)
26 (92.90)
23 (82.10)
5 (17.90)
15 (53.60)
13 (46.40)

43 (57.30)
32 (42.70)
40 (53.30)
35 (46.70)
30 (40.00)
45 (60.00)
19 (25.30)
56 (74.70)
55 (73.30)
20 (26.70)
68 (90.70)
7 (9.30)
48 (64.00)
27 (36.00)
26 (34.70)
49 (65.30)
43 (57.30)
32 (42.70)
39 (52.00)
36 (48.00)
32 (42.70)
32 (42.70)
11 (14.70)
10 (13.30)
35 (46.70)
30 (40.00)
46 (61.30)
29 (38.70)
11 (14.70)
64 (85.30)
32 (42.70)
43 (57.30)
30 (40.00)
10 (13.30)
18 (24.00)
17 (22.70)
2 (2.70)
28 (37.30)
30 (40.00)
13 (17.30)
2 (2.70)
16 (21.30)
59 (78.70)
55 (73.30)
20 (26.70)
47 (62.70)
28 (37.30)

0.096
>0.99
0.188
0.382
0.986
0.706
0.199
0.545
0.028*
0.325
0.065
0.64
0.254
0.088
0.485
0.507

0.904

0.043*
0.288
0.312

The relationship between clinicopathological results and IPI score was evaluated with the chi-square test. IPI: Inﬂammatory prognostic index, LN: Lymph node,
IMDC: International mRCC database consortium, IFN: Interferon, LDH: Lactate dehydrogenase, PR: Partial response, CR: Complete response, SD: Stable
disease, PD: Progressive disease, irAEs: Immune-related adverse events, CRP: C-reactive protein.

Cancer-related inﬂammation is associated with poorer treatment response and poorer survival in many cancers, including
RCC.8-10 Many parameters such as neutrophil-lymphocyte ratio
(NLR), platelet-lymphocyte ratio (PLR), systemic inﬂammation
index (SII), albumin-alkaline phosphatase ratio (AAPR) and
Glasgow Prognostic Score (GPS) (c-reactive protein and albumin), which reﬂect the inﬂammatory status and can be easily
obtained, have also been investigated in many cancers
including RCC.11 After obtaining statistically signiﬁcant results
with c-reactive protein (CRP), NLR and albumin-based inﬂammatory prognostic index (IPI), which were ﬁrst investigated by
Dirican et al. in non-small cell lung cancer, it was also studied
in many diﬀerent cancers.12-14 However, its eﬃcacy in mRCC
patients treated with nivolumab has not yet been studied.

Therefore, the primary purpose of this study was to analyse
the predictive and prognostic value of IPI in mRCC patients.

METHODOLOGY
The data of patients diagnosed with mRCC, who were treated at
Manisa Celal Bayar University, Aydın Adnan Menderes University, Bitlis Tatvan State Hospital and Private Hatay Defne
Hospital Medical Oncology Clinics, Turkey, between January
2017 and June 2020 were retrospectively analyzed. Those with
a history of secondary malignancy or any ICI treatment prior to
nivolumab or with insuﬃcient laboratory data were excluded
from the study. Also, those who had used the given nivolumab
therapy for at least three months were included.
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Table II: Comparison of the patient characteristics with OS and PFS results.
Median OS
(95% CI Min-Max)

Age category
Gender
Presentation of metastasis
Lung metastasis
Liver metastasis
Brain metastasis
Bone metastasis
LN metastasis
Other metastasis
Number of metastasis sites
IMDC risk
Initial therapy before nivolumab
Progression status under
nivolumab
Reason for discontinuation of
nivolumab
irAEs due to nivolumab
Retreatment after irAEs
IPI score
CRP level
LDH level
Albumin level
Total

<65 years old
≥65 years old
Male
Female
Recurrence
De novo
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
<3
≥3
Favourable
Intermediate
Poor
IFN
Sunitinib
pazopanib
No
Yes
Progression
Hyperprogression
irAEs
No
Yes
No
Yes
<2.153
≥2.153
Low
High
Low
High
Low
High

92.8 (61.6-124.0)
82.9 (78.4-87.5)
82.4 (79.4-85.5)
92.8 (55.5-130.0)
112.0
47.5 (21.4-73.5)
92.8 (81.7-103.8)
82.4 (28.9-136.0)
82.9 (69.5-96.4)
96.3 (30.7-161.9)
82.4 (60.7-104.2)
96.3 (68.9-123.7)
112.0
81.1 (28.1-134.0)
82.9 (63.6-102.3)
82.4 (55.2-109.7)
96.3 (74.1-118.5)
82.4 (29.0-135.9)
92.8 (75.2-110.3)
82.4 (33.1-131.8)
81.1 (10.6-151.5)
96.3 (80.1-112.5)
47.5 (10.8-84.1)
71.7 (20.5-112.9)
82.9 (80.1-85.8)
92.8 (17.2-168.3)

p-value

Median PFS
(95% CI Min- Max)

p-value

0.565

8.0 (3.5-12.4)
13.7 (7.9-19.6)
8.0 (4.4-11.5)
13.5 (7.7-19.3)
9.9 (0.6-19.2)
10.7 (5.4-16.0)
13.5 (0.9-26.1)
9.4 (5.9-13.0)
8.9 (5.1-12.7)
11.7 (6.0-17.3)
10.7 (5.2-16.3)
4.7 (2.2-7.2)
13.5 (7.1-19.8)
5.4 (3.7-7.2)
7.3 (5.2-9.4)
13.9 (7.2-20.7)
8.0 (5.2-10.7)
11.7 (6.9-16.5)
8.9 (5.8-12.0)
10.7 (4.5-16.9)
14.5 (6.9-22.1)
9.9 (5.4-14.5)
6.6 (2.7-10.4)
14.8 (12.0-17.7)
9.9 (2.1-17.7)
9.4 (3.5-15.4)

0.742

9.9 (5.8-14.0)
14.5 (0-30.7)
4.0 (1.7-6.3)
14.8 (2.2-27.4)
11.7(5.9-17.4)
7.6(2.6-12.6)
8.0 (3.9-12.1)
11.7 (5.9-17.4)
9.9 (3.5-16.3)
9.4 (0-19.1)
13.9 (0-35.5)
9.9 (5.7-14.1)
9.9 (4.4-15.4)

0.421

0.931
0.001
0.067
0.688
0.591
0.022
0.6
0.916
0.24
0.097
0.641

0.696
0.739
0.788
0.707
0.434
0.008
0.142
0.495
0.743
0.842
0.503

<0.001
47.5 (6.3-88.6)
71.5 (21.9-121.5)
10.4 (5.0-15.7)

<0.001

82.4 (41.0-123.9)

0.152

96.3 (69.9-122.8)
42.9 (42.6-43.1)
92.8 (0-194.9)
82.9 (56.0-109.9)
82.4 (65.8-99.1)
92.8 (67.3-118.2)
22.8 (2.5-43.1)
92.8 (76.4-109.1)
82.9 (68.5-97.4)

0.02
0.323
0.948
0.004

0.012
0.286
0.277
0.946
0.511

The relationship between IPI score and OS-PFS was analysed using the Kaplan-Meier method with log-rank statistics. OS: Overall survival, PFS: Progression-free
survival, Min: Minimum, Max: Maximum, IPI: Inﬂammatory prognostic index, LN: Lymph node, IMDC: International mRCC database consortium, IFN: Interferon,
LDH: Lactate dehydrogenase, PR: Partial response, CR: Complete response, SD: Stable disease, PD: Progressive disease, irAEs: Immune-related adverse events
CRP: C-reactive protein.

The study was designed as a multicenter retrospective cohort.
Age, gender, presentation of metastasis (recurrence or de
novo), metastasis sites (lung, liver, bone, brain, lymph node and
other sites), number of metastasis sites, international
metastatic RCC Database Consortium (IMDC) risk situations,
initial therapy before nivolumab, the reason for discontinuation
of nivolumab, progression status under nivolumab, the best
response to nivolumab, immune-related adverse events (irAEs)
due to nivolumab, and retreatment status after irAEs were
recorded. Albumin, CRP, lactate dehydrogenase (LDH), lymphocyte and neutrophil values measured at the time of metastasis
were noted.
The statistical analysis of the data obtained in this study was
performed with the SPSS (Statistical Package for the Social
Sciences) 16.0 package program. The IPI was calculated by the
1290

formula CRP×NLR/albumin. The Youden Index method was used
to ﬁnd the cut-oﬀ value for the IPI variable according to the ROC
curve, and this value was obtained as 2.153. The threshold
value for each biological baseline parameter was deﬁned as
albumin= 3.5 g/dL, CRP=0.5 mg/dL, and lactate dehydrogenase
level=248 U/L. They were analysed to see whether they were
higher or lower than these threshold values. The endpoints of
this study included Progression-free survival (PFS) and overall
survival (OS). PFS was obtained by calculating the diﬀerence, in
months, between the start of nivolumab therapy and the time
to progression. OS was obtained by calculating the time (in
months) between the date of diagnosis and the date of exitus
(data cut-oﬀ for non-exitus patients). Tumour response was
analyzed according to the Immune Response Evaluation Criteria
in Solid Tumours (irRECIST).
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Table III: Univariate and multivariate COX regression analysis results of OS and PFS.

Age category
<65 years old vs. ≥65 years old
Gender
Male vs. Female
Presentation of metastasis
De novo vs. Recurrence
Lung metastasis
Yes vs. No
Liver metastasis
Yes vs. No
Brain metastasis
Yes vs. No
Bone metastasis
Yes vs. No
LN metastasis
Yes vs. No
Other metastasis
Yes vs. No
Number of metastasis sites
≥3 vs. <3
IMDC risk
Intermediate vs. Favorable
Poor vs. Favorable
Initial therapy before nivolumab
Sunitinib vs. IFN
Pazopanib vs. IFN
Progression status under nivolumab
Yes vs. No
Reason for discontinuation of nivolumab
Hyperprogression vs. Progression
irAEs vs. Progression
irAEs due to nivolumab
Yes vs. No
Retreatment after irAEs
No vs. Yes
Number of lines taken for treatment
Increase per unit
IPI score
≥2.153 vs. <2.153
CRP level
High vs. Low
LDH level
High vs. Low
Albumin level
Low vs. High

Univariate
OS HR (95% CI)
(Min-max)

p-value

1.2 (0.5-2.6)

Multivariate
OS HR (95% CI)
(Min-max)

Univariate
PFS HR (95% CI)
(Min-max)

p-value

0.565

0.9 (0.4-1.6)

0.742

1.0 (0.4-2.2)

0.931

1.1 (0.6-2.0)

0.696

4.4 (1.7-11.4)

0.002

1.1 (0.5-2.0)

0.739

2.6 (0.9-7.5)

0.077

1.0 (0.5-2.1)

0.788

1.1 (0.5-2.7)

0.688

0.8 (0.4-1.6)

0.708

0.7 (0.2-2.1)

0.592

1.4 (0.5-3.7)

0.437

2.3 (1.1-5.1)

0.026

2.2 (1.2-4.2)

0.01

1.2 (0.5-2.7)

0.6

0.6 (0.3-1.1)

0.145

1.0 (0.4-2.1)

0.916

0.8 (0.4-1.4)

0.496

1.5 (0.7-3.3)

0.244

0.9 (0.4-1.6)

0.743

0.7 (0.3-1.6)
2.1 (0.8-5.7)

0.453
0.126

1.2 (0.6-2.3)
1.1 (0.4-2.9)

0.564
0.763

1.3 (0.3-4.7)
1.7 (0.4-6.2)

0.647
0.394

1.8 (0.6-5.3)
1.7 (0.5-5.3)

0.254
0.299

9.5 (2.2-40.2)

0.002

1.0 (0.1-8.0)
11.8 (1.1-121.0)

0.953
0.036

0.4 (0.1-1.3)

0.162

0.7 (0.3-1.5)

0.423

0.6 (0.06-7.7)

0.763

5.7 (1.2-26.8)

0.025

1.6 (1.1-2.2)

0.003

1.3 (0.7-2.5)

0.288

3.0 (1.1-7.9)

2.4 (1.0-5.5)

7.2 (1.6-32.1)

1.6 (0.6-4.0)

p-value

0.025

0.033

0.009

2.4 (1.1-5.3)

0.023

0.6 (0.2-1.5)

0.3

0.6 (0.3-1.3)

0.28

1.0 (0.4-2.1)

0.948

1.0 (0.5-1.8)

0.946

3.3 (1.3-7.9)

0.007

1.3 (0.5-2.9)

0.513

4.4 (1.6-12.0)

0.271

0.003

The relationship between IPI score and OS-PFS was analyzed using the Kaplan-Meier method with log-rank statistics. OS: Overall survival, PFS: Progression-free survival, Min:
Minimum, Max: Maximum, IPI: Inﬂammatory prognostic index, LN: Lymph node, IMDC: International mRCC database consortium, IFN: Interferon, LDH: Lactate dehydrogenase,
PR: Partial response, CR: Complete response, SD: Stable disease, PD: Progressive disease, irAEs: Immune-related adverse events CRP: C-reactive protein. All variables were
insigniﬁcant (p-value >0.05) in the cox regression multivariate analysis for PFS.

The cut-oﬀ value of the IPI score based on OS and PFS was
determined by analysing the sensitivity and speciﬁcity
values and calculating the area under the ROC curve. The
IPI value was categorised by determining the cut-oﬀ value
with the ROC curve, and then the chi-square test was
applied. The relationship between IPI score and OS-PFS was
evaluated using the Kaplan-Meier method with log-rank
statistics.
Univariate and multivariate Cox Regression Analysis
methods were used to calculate the respective hazard ratios
(HRs) and 95% conﬁdence intervals (CIs). These results
were presented as median (minimum-maximum), mean and
standard deviation and the categorical variables were
expressed as counts and percentages. While examining the
normality distribution of quantitative data according to categorical variables, the Shapiro-Wilk test was used in those

with n <30 group numbers, while the Kolmogorov-Smirnov
test was used in those with n >30. For all statistical results,
a p-value of <0.05 was considered statistically signiﬁcant.

RESULTS
A total of 75 mRCC patients treated with nivolumab were
evaluated. When the patients are categorised according to
age and gender, it is seen that <65 years old (57.3%, n=43)
and male (53.3%, n=40) gender predominate. The most
common site of metastasis was the lung (74.7%, n=56).
When the IMDC risk groups are examined, it is seen that the
favourable (42.7%, n=32) and intermediate (42.7%, n=32)
groups are equally distributed, while the poor (14.7%, n=11)
group is in the minority. When pre-nivolumab treatments are
examined, it is seen that there is a balanced distribution
between pazopanib (40.0%, n=30) and sunitinib (46.7%,
n=35). IrAEs were observed in 26.7% (n=20) of the patients.
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At the end of the data analysis, 37.3% (n=28) of the patients
were exitus (Table I).
At the data cut-oﬀ date (June 2020), the median follow-up
was 52.8 (95% CI, 32.4-73.2) months. The median PFS of all
patients was calculated as 9.9 (95% CI, 4.4-15.4) months
and OS as 82.9 (95% CI, 68.5-97.4) months. When median
OS is examined in terms of metastasis presentation, it is
seen that those with recurrence were 112 months, and those
who presented de-novo were 47.5 (95% CI, 21.4-73.5)
months (p<0.001). However, this diﬀerence is not signiﬁcant
in PFS (p=0.739). When metastasis sites are examined, it is
seen that those with bone metastases have statistically
signiﬁcantly shorter PFS (5.4 months, 95% CI, 3.7-7.2,
p=0.008) and OS (81.1 months, 95% CI, 28.1-134.0,
p=0.022). When the reasons for discontinuation of
nivolumab treatment are examined, it is seen that OS is
signiﬁcantly lower in patients with hyper-progression (10.4
months, 95% CI, 5.0-15.7, p<0.001). Although, there are no
signiﬁcant survival results in terms of OS and PFS in those
who develop irAEs, it is observed that those who retreatment after irAEs have longer PFS (14.8 months, 95% CI,
2.2-27.4, p=0.012). When analysed according to the calculated IPI score, it is seen that the group with <2.153 has an
OS duration of 96.3 months (95% CI, 69.9-122.8), while the
group with ≥2.153 has a shorter time of 42.9 (95% CI,
42.6-43.1) months (p=0.02). However, a similar diﬀerence in
PFS could not reach statistical signiﬁcance (p=0.286). In the
analysis performed according to albumin level, it was
reported that those with low levels (22.8 months, 95% CI,
2.5-43.1) had worse median OS than those with high levels
(92.8 months, 95% CI, 76.4-109.1, p=0.004, Table II).
According to the cox regression analysis results, it was determined that those with a high IPI score signiﬁcantly increased
the risk of death compared to those with a low score
(HR:2.4, 95% CI, 1.1-5.3, p=0.023). However, this signiﬁcance could not be conﬁrmed in the multivariate analysis. It
was analysed that those with low albumin levels signiﬁcantly
increased the risk of death compared to both univariate analysis (HR:3.3, 95% CI,1.3-7.9 p=0.007) and multivariate analysis (HR:4.4, 95% CI,1.6-12.0, p=0.003). The power of these
parameters to predict OS was not comparable in PFS (Table
III).

DISCUSSION
Inﬂammation is a multifactorial process that prepares the
ground for cancer development by taking part in all stages
of tumour formation, and data are showing that it is clinically associated with disease recurrence, metastasis and
poor prognosis.3,15 Inﬂammation mediators are an essential
component of the tumour microenvironment and are
suggested to be the precursor of oncogenic change in some
cancers and cause angiogenesis and metastasis develop15
ment. This situation causes genomic instability and DNA
damage, leading to the settlement of the protumourigenic
1292

structure. The most common inﬂammatory response indicators are a set of biochemical or haematological markers in
cancer patients. The most commonly used ones are the
increase in CRP, leukocyte, neutrophil and thrombocyte
13,15
counts, and low albumin and lymphocyte levels.
Here, it
should be emphasised that albumin acts as both an indicator of nutritional status and a negative acute phase reactant, and its relationship with poor prognosis in many
cancers, including RCC, has been proven9,11,16 The IPI score,
which incorporates CRP, neutrophil, lymphocyte, and
albumin levels, was used for the ﬁrst time in mRCC patients
treated with nivolumab.
NLR is the most common parameter used to indicate treatment response and prognosis in mRCC patients treated with
nivolumab. In a study conducted by Jeyakumar et al.
involving 42 patients, it was observed that patients using
other ICIs agents were included, although nivolumab was
17
predominant. Statistically, signiﬁcantly shorter OS and PFS
values were reported above the cut-oﬀ value determined for
NLR (p=0.025, p=0.003). Another study of 142 patients
conducted by Lalani et al. reported that NLR calculated at
week 6 of nivolumab treatment predicted OS and PFS more
strongly than baseline (p = 0.004, p<0.001). Similarly, high
basal or post-treatment NLR levels have been associated
with poor prognosis.18 In a study conducted on the Japanese
population in 2020, the prognostic role of NLR, TLR, lymphocyte/monocyte ratio (LMR) and LDH, which were examined
before and six weeks after treatment, was investigated in
65 mRCC patients treated with nivolumab. In univariate analysis, LDH (p=0.026), TLR (p=0.001), and LMR aﬀected
disease-speciﬁc survival signiﬁcantly. However, in multivariate analysis, LDH (p=0.0123, HR=3.92, 95% CI,
1.37-10.80) and TLR (p=0.0008, HR=7.95, 95% CI,
2.16-51.64) were reported to be analysed as independent
prognostic markers. In this study, as a result of a separate
analysis with the combination of LDH and PLR, it was
concluded that this combination was the most important
prognostic marker (p<0.0001).19
In a recent study of 45 patients by Fujiwara et al., the eﬀect
of modiﬁed GPS (mGPS) developed using serum albumin and
CRP levels on prognosis in mRCC patients treated with
nivolumab was investigated. In this scoring system, low
albumin (≤3.5 g/dL) and high CRP (≤1.0 mg/dL) levels were
arranged as score 2, none as score 0, and only low albumin
or high CRP levels as score 1. In the multivariate analysis, it
was reported that an increase in the score from 0 to 2
(p=0.004 (1 vs. 0), p=0.002 (2 vs. 0) has an independent
prognostic value for survival. 20 In this scoring, CRP and
albumin levels were used with a logic similar to the IPI score
in this study. However, unlike the IPI score, NLR is also
included. This study concluded that only albumin (p=0.003)
was an independent prognostic variable in the regression
analysis of CRP and albumin levels separately.
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In a recent study conducted by Yoshino et al. the prognostic
power of albumin and alkaline phosphatase (ALP) ratio
(AAPR) was evaluated in the same patient group.11 The ALP
level was included in the scoring in this study because it can
regulate tumour development through its release from
kidney cells and many other tissues and organs and suppression of inﬂammatory signals.21 In this study, in which a total
of 60 patients were evaluated, the median OS (p<0.0001)
and PFS (p=0.0006) were found to be signiﬁcantly shorter in
the low AAPR group compared to the high group. In the multivariate analysis, although the AAPR score was reported as
an independent prognostic variable for OS (p=0.015), this
signiﬁcant relationship could not be achieved for PFS
(p=0.174).

FE, APE, SY: Literature search.
FE, APE, SB, GB: Critical review.
All the authors have approved the ﬁnal version of the
manuscript to be published.
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