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Purpose: The aim of this study was to evaluate the prognostic and predictive value of neutrophil-
to-lymphocyte ratio (NLR), derived neutrophil-to-lymphocyte ratio (DNLR), lymphocyte-to-
monocyte ratio (LMR), and platelet-to-lymphocyte ratio (PLR) in soft tissue sarcoma (STS)
cases treated with pazopanib.

Materials and methods: The study population included 26 STS cases treated with pazopanib
for at least 3 months. NLR, DNLR, LMR, and PLR were evaluated at baseline, and at third month
of therapy and also compared with response to pazopanib. Median measurements were taken as
cutoff for NLR (4.8), DNLR (3.1), LMR (3.6), and PLR (195). The associations between these
cutoff values and survival times (progression-free survival [PFS] and overall survival [OS])
were assessed by Kaplan—Meier curves and Cox proportional models.

Results: Patients with low pretreatment NLR and DNLR had longer OS (P=0.022, P=0.018),
but low PLR was found to be associated only with longer OS. Additionally, decrease in NLR
and DNLR after 3 months of therapy as compared with pretreatment measurements was found
to be associated with an advantage for OS (P=0.021, P=0.010, respectively) and PFS (P=0.005,
P=0.001, respectively). Response to pazopanib; changes in NLR, DNLR, LMR, and PLR; and
>3 metastatic sites were found to be independent risk factors in univariate analysis, but NLR
was the only independent risk factor in multivariate analysis.

Conclusion: Low pretreatment and decrease in NLR and DNLR values, and regression/stable
disease after 3 months of pazopanib are predictive factors for longer OS and PFS.
Keywords: soft tissue sarcoma, STS, pazopanib, angiogenesis, inflammation, neutrophil-to-
lymphocyte ratio, NLR, derived neutrophil-to-lymphocyte ratio, DNLR

Introduction

Soft tissue sarcomas (STSs) are a heterogenous group of mesenchymal neoplasias
accounting for 1%—3% of the malignant tumors.'? Surgery is the mainstay of therapy
in STSs, but radiotherapy and/or chemotherapy are other therapeutic options according
to the subtype of the disease, margin status, and stage of the disease.’> About 50% of
the cases have metastases at the beginning or during follow-up period. The primary
aim is to provide palliation in patients with metastatic disease, and median OS was
found to be 12—-18 months.* In STSs, an essential mechanism for tumor progres-
sion and metastasis is angiogenesis, as seen in various malignant tumors, and anti-
angiogenic agents are frequently used in daily practice. Pazopanib is a multi-tyrosine
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kinase inhibitor (TKI) with anti-angiogenic effect targeting
vascular endothelial growth factor receptors (VEGFRs),
platelet-derived growth factor receptors (PDGFRs), and
¢-KIT.’ Advantage for progression-free survival (PFS) and
decrease in mortality rate have been shown with pazopanib
in PALETTE study covering different types of STSs except
liposarcoma (4.6 vs 1.6 months).® However, it is important
to find predictive factors for better responders in STS cases
treated with pazopanib. Although TP53 and FGFR3 have been
found to be predictive factors in these cases, these markers
are not practical in daily practice.”?

Inflammation has a key role in cancer development, pro-
gression, and metastatic events.” Proangiogenic factors such
as growth hormones, VEGF, and cytokines secreted by tumors
increase angiogenesis and have essential role for causing
inflammation in STSs, as in other malignant diseases.'* High
neutrophil-to-lymphocyte ratio (NLR), derived neutrophil-
to-lymphocyte ratio (DNLR), platelet-to-lymphocyte ratio
(PLR), and low lymphocyte-to-monocyte ratio (LMR) are
practical indexes for indicating systemic inflammation and
poor prognosis in malignancies including STSs.!!"'* There
is limited data about the association between inflammatory
indexes and response to new therapies including TKIs. The
aim of this study was to evaluate the predictive value of NLR,
DNLR, LMR, and PLR in STS cases treated with pazopanib.

Materials and methods

We retrospectively reviewed 26 STS cases treated with pazo-
panib after progression following 1-3 lines of chemotherapy.
NLR, DNLR, LMR, and PLR were calculated with standard
formulas before and after 3 months of pazopanib treatment.
Median values were taken as cutoff for NLR, DNLR, LMR,
and PLR. Cutoff values were 4.8 for NLR, 3.1 for DNLR,
3.6 for LMR, and 195 for PLR. Response Evaluation Crite-
ria in Solid Tumors (version 1.1) was used to detect tumor
response to pazopanib at the third month of therapy. PFS and
overall survival (OS) were defined as the period from the
start of pazopanib treatment until the first instance of disease
progression, death, or the last clinical evaluation. Data were
censored at the last evaluation if the patient was still alive.

Statistical analyses

Kaplan—Meier curves and the log-rank test were used to
analyze the association between patient-related clinical
parameters and survival times, and Pearson’s chi-squared
test was used to analyze the associations between the clini-
cal parameters and inflammation indexes including NLR,
DNLR, PLR, and DNLR. Univariate and multivariate Cox

regression analyses were used to evaluate the potential prog-
nostic factors including age, sex, grade of the tumor, initial
response to pazopanib treatment, number of metastases,
treatment line for pazopanib use and inflammation indexes,
and changes before and after treatment: NLR, DNLR, LMR,
PLR, ANLR, ADNLR, ALMR, and APLR. HRs and 95% CIs
were estimated based on the Cox analysis. All analyses were
performed using SPSS software (version 21), and a P-value
<0.05 was considered statistically significant.

Ethical approval

Ethical approval was not required based on the law and
the national ethical guidelines of our country and written
informed consent was not required for individual patient
because of retrosprective nature.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee and
with the 1964 Helsinki Declaration and its later amendments
or comparable ethical standards.

Results

Female/male ratio was 14/12 and median age was 47.5
(range 19-76) years. Sarcoma subtypes included leiomyo-
sarcoma in eight cases, undifferentiated pleomorphic sar-
coma in six cases, malignant peripheral nerve sheet tumor
in four cases, synovial sarcoma in three cases, fibrosarcoma
in two cases, and liposarcoma, rhabdomyosarcoma, and
Ewing’s sarcoma one case in each subtype. Histopathologic
grade was II and III in nine and 17 cases, respectively. Ini-
tial treatments included mesna, doxorubicin, ifosfamide,
and dacarbazine in 21 cases (80.8%). Second-line therapy
comprised gemcitabine—docetaxel combination in 19
cases. Pazopanib had been used as second-line therapy in
six cases, third-line therapy in 14 cases, and fourth-line
therapy in six cases.

Pretreatment median NLR, DNLR, LMR, and PLR were
4.74,3.04,3.58, and 194.11, respectively. Clinical and demo-
graphic parameters and pretreatment median NLR, DNLR,
LMR, and PLR values are presented in Table 1. The associa-
tion between clinicopathological variables and inflammatory
markers including NLR, DNLR, LMR, and PLR are sum-
marized in Table 2. NLR, DNLR, and PLR were not found to
be associated with sex, age, and grade, but LMR was found
to be associated with the grade of the disease (P=0.046).
However, LMR was not found to be related to age and gen-
der (P=1.000, P=0.248) like other indexes. Only DNLR was
found to be associated with initial response to pazopanib and
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Table | Patient Demographics and Clinical Characteristics (n: 26)

Characteristics N (%)
Gender
Female 14 (53,8)
Male 12 (46,2)
Age
<65 22 (84,6)
265 4 (15,4)
Histologic Subtype
Leiomyosarcoma 8 (30,8)
Undiferentiated Pleomorphic 6 (23,1)
Sarcoma
Malignant Peripheral Nerve Sheath | 4 (15,4)
Tumor
Synovial sarcoma 3(11,5)
Fibrosarcoma 2(7,7)
Liposarcoma 1 (3,8)
Rabdomyosarcoma 1 (3,8)
Ewing sarcoma I (3,8)
Grade
| 0 (0)
I 9 (34,6)
i 17 (65,4)
Initial Chemotherapy
Mesna, Doxorubicin, l[fosfamide, 21 (80,8)
Dacarbazine
Gemcitabine+Docetaksel 2(7,7)
Other 3(1,5)
Second Line Chemotherapy
Gemcitabine+Docetaksel 19 (73,1)
Pazopanib 6 (23,1)
Other 1 (3,8)
Treatment line for Pazopanib
[ 0 (0)
2 6 (23,1)
3 14 (53,8)
4 6 (23,1)
Initial Response
Stable/Regression 13 (50)
Progression 13 (50)
Progression
Yes 19 (73,1)
No 7 (26,9)
Status
Alive 7 (26,9)
Death 19 (73,1)
MeanSD/Median (Min-Max)
Age 48,58+16,35/47,50 (19-76)
NLR 4,7412,43/4,52 (1,48-10,45)
DNLR 3,04%1,44/2,94 (1,21-5,93)
LMR 3,58+2,27/2,57 (0,6-8,50)
PLR 194,11£109,76/177,9
(59,46-540)

Abbreviations: NLR, neutrophil lymhocyte ratio; DNLR, derived neutrophil
lymphocyte ratio; LMR, lymphocyte monocyte ratio; PLR, platelet lymphocyte ratio.

disease progression (P=0.041, P=0.023). Median follow-up
was 8.1 months (range 3.1-51.7 months); 19 patients died
and seven patients were alive when this analysis was done

in March 2018. Mean and median OS were 19.2 and 14.7
months and PFS were 11.3 and 7.2 months, respectively.
There was no association between survival times and age,
grade, sex, and the number of pazopanib treatment line (PFS:
P=0.606, P=0.727, P= 0.290, P=0.331 and OS: P=0.623,
P=0.61; P=0.285, P=0.142, respectively). However, OS and
PFS were found to be longer in cases detected with stable
disease or regression after 3 months of pazopanib treatment:
median OS was 23.13 months in cases without progression,
while it was 5.03 months in cases with progression (P=0.001).
Median PFS was 12.03 months in cases without progres-
sion, while it was 4.33 months in cases with progression
(P=0.000). Figure 1 shows the survival times in cases with
and without progression. OS and PFS times according to
the clinical parameters and inflammation indexes, including
NLR, DNLR, LMR, PLR, and changes of these parameters
after therapy, are summarized in Table 3.

NLR and DNLR values according to the determined
cutoffs were found to be predictive of OS (P=0.022,
P=0.018, respectively), but only DNLR was predictive of
PFS (P=0.007). Median OS and PFS were found to be 23.13
and 7.2 months in cases with lower NLR (<4.8), while they
were 5.87 and 5.4 months in cases with higher NLR (>4.8),
respectively. Median OS and PFS were found to be 23.13
and 11.37 months in cases with lower DNLR (<3.1), while
they were 5.03 and 4.47 months in cases with higher DNLR
(>3.1), respectively. Median PFS and OS according to the
NLR and DNLR are shown in Figure 2. PLR was found to
be predictive of only OS but not PFS: median OS was 22.33
months in cases with PLR <195, while it was 4.93 months in
cases with PLR >195 (P=0.031). There was no difference in
OS and PFS values according to the LMR cutoffs: 22.23 vs
7.93 months and 7.9 vs 7.2 months for LMR >3.6 and LMR
<3.6, respectively.

Table 3 shows the association between survival times and
changes after 3 months of pazopanib treatment for NLR,
DNLR, LMR, and PLR. Significantly longer OS and PFS
were detected in cases with decreased NLR and DNLR after
pazopanib therapy. Median OS was 23.13 months in cases
with decreased NLR, while it was 5.6 months in cases with
increased NLR (P=0.021). Median PFS was 12.03 months
in cases with decreased NLR, while it was 4.47 months in
cases with increased NLR (P=0.005). Similarly, median OS
was 23.13 months and 5.87 months in cases with decreased
and increased DNLR, respectively (P=0.010). Median PFS
was 12.03 months and 4.33 months in cases with decreased
and increased DNLR, respectively (P=0.001). There were no
significant differences in OS and PFS times between cases
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Table 2 The association between pretreatment NLR, DNLR, LMR, and PLR values and clinicopathological parameters (n=26)

Parameters NLR DNLR LMR PLR
n | <48 | 24.8 | P-value |<3.1 |23.1 |P-value |<3.6 |23.6 |P-value | <195 | =195 | P-value
Gender
Female 14 |9 5 0.462 9 5 0.756 7 7 0.248 5 9 0.683
Male 12 |6 6 7 5 3 9 3 9
Age (years)
<65 22 [ 10 12 0.446 9 13 0.547 9 13 1.000 6 16 0.563
>65 4 | 3 | 3 | 3 2 2
Grade
Il 9 |5 4 0.873 6 3 0.696 3 6 0.046 3 6 1.000
1] 17 110 7 10 7 13 4 5 12
Initial response
Regression/stable 1319 4 0.234 I 2 0.041 6 7 0.420 10 3 0.673
Progression 13 |6 7 5 8 4 9 8 5
Progression
Yes 19 |9 10 0.178 9 10 0.023 12 7 1.000 8 I 0.062
No 7 |6 | 7 0 4 3 0 7
Status
living 7 |6 | 0.178 7 0 0.023 4 3 1.000 0 7 0.062
Deceased 19 19 10 9 10 12 7 8 Il

Note: Fisher’s exact test was used if expected minimum was <5 with chi-squared test. Bold values indicate statistical significance.
Abbreviations: DNLR, derived neutrophil-to-lymphocyte ratio; LMR, lymphocyte-to-monocyte ratio; PLR: platelet-to-lymphocyte ratio; NLR, neutrophil-to-lymphocyte
ratio.

Survival functions Survival functions
1.0 Initial response 1.0 Initial response
Stable/regression Stable/regression
progression progression
0.8 = 0.8
P=0.001 P<0.001
Sos Sos
c 2
> =]
» »
1S 1S
S 04 3 04
(6] (@]
0.2 0.2
0.0 0.0
0.00 10.00 20.00 30.00 40.00 50.00 60.00 0.00 10.00 20.00 30.00 40.00 50.00
OS (months) PFS (months)

Figure |1 OS (A) and PFS (B) curves according to response to 3 months of pazopanib treatment.
Abbreviations: OS, overall survival; PFS, progression-free survival.

showing changes in LMR and/or PLR (P=0.887, P=0.557, 1.668-12.096; P=0.003), NLR (HR: 0.327,95% CI: 0.120—
P=0.204, P=0.061; Figure 3). 0.892; P=0.029), DNLR (HR: 0.344, 95% CI: 0.137-0.865;

A Cox proportional hazards model was used to evaluate ~ P=0.023), PLR (HR: 2.763, 95% CI: 1.053—7.252; P=0.039),
the potential predictors and the results are shown in Table 4.  NLR decrease (HR: 3.178, 95% CI: 1.127-8.960; P=0.029),
Univariate analysis revealed that OS was significantly asso- and DNLR decrease (HR: 3.377, 95% CI: 1.267-9.020,
ciated with response to pazopanib (HR: 4.492, 95% CI:  P=0.015). In multivariate analysis, only NLR (HR: 1.680,
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Table 3 Overall and progression-free survival times according to clinical parameters and NLR, DNLR, LMR, PLR and changes of these

parameters after therapy (n=26)

Parameters Total Total oS PFS
(n) (%) Mean Median P-value Mean Median P-value

Age (years)
<65 22 84.6 20.16 14.70 0.623 11.89 5.40 0.606
>65 4 15.4 15.55 823 10.72 8.23

Gender
Female 14 53.8 21.99 20.97 0611 11.52 5.03 0.727
Male 12 46.2 16.08 823 10.65 7.20

Grade
Il 9 34.6 25.10 23.13 0.285 13.56 11.33 0.290
I 17 65.4 15.44 7.93 9.76 5.40

Pazopanib line
2-3 20 76.9 21.42 20.97 0.142 12.42 7.90 0.331
4 6 23.1 11.60 5.87 7.25 433

Initial response
Regression/stable 13 50 31.35 23.13 0.001 20.09 12.03 0.000
Progression 13 50 8.87 5.03 4.67 433

NLR
<48 15 57.6 25.66 23.13 0.022 14.26 72 0.365
>4.8 Il 424 11.33 5.87 7.82 5.4

DNLR
<3.1 16 61.5 25.74 23.13 0.018 15.98 11.37 0.007
>3.1 10 385 10.52 5.03 5.50 4.47

LMR
<3.6 I 423 14.44 7.93 0.167 10.56 7.20 0.732
>3.6 15 57.7 25.62 22.23 11.18 7.90

PLR
<195 6 23.1 23.44 22.33 0.031 13.64 7.20 0.358
>195 20 76.9 11.35 4.93 7.66 4.93

ANLR
Decrease 10 385 30.82 23.13 0.021 17.85 12.03 0.005
Increase 16 61.5 11.38 5.60 7.17 4.47

A DNLR
Decrease 12 46.2 29.73 23.13 0.010 19.81 12.03 0.001
Increase 14 53.8 10.10 5.87 5.37 433

ALMR
Decrease 13 50 19.23 14.70 0.881 8.53 5.03 0.204
Increase 13 50 17.88 19.23 13.56 8.23

APLR
Decrease Il 423 21.14 19.23 0.557 17.14 8.23 0.063
Increase 15 57.7 16.72 7.93 6.29 5.03

Overall 26 100 19.18 14.70 11.26 7.20

Note: Bold values indicate statistical significance.

Abbreviations: A, change; DNLR, derived neutrophil-to-lymphocyte ratio; LMR, lymphocyte-to-monocyte ratio; PLR, platelet-to-lymphocyte ratio; NLR, neutrophil-to-

lymphocyte ratio; OS, overall survival; PFS, progression-free survival.

95% CI: 1.201-2.348; P=0.002) was found to be the inde-
pendent prognostic factor for OS.

Discussion

Local therapies are curative in cases with localized STSs.
However, 5-year survival rates are as low as 8% in cases with
metastatic disease, and there is no significant improvement in
survival times despite novel drugs including TKIs.!s TKIs are

expensive drugs and are associated with some side effects,
some of which may be life-threatening. For this reason, it
is important to identify who will benefit from TKIs in early
treatment period, and in this study we wanted to explore the
predictive markers in STS cases treated with pazopanib. For
this purpose, we looked for the predictive value of some
inflammation indexes, and found that some inflammatory
markers could act as predictors. Lower pretreatment NLR
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Figure 2 OS and PFS times according to inflammatory markers: NLR (A, B), DNLR (C, D), LMR (E, F), and PLR (G, H).
Abbreviations: OS, overall survival; PFS, progression-free survival; NLR, neutrophil-to-lymhocyte ratio; DNLR, derived neutrophil-to-lymphocyte ratio; LMR, lymphocyte-
to-monocyte ratio; PLR, platelet-to-lymphocyte ratio.

Figure 3 OS and PFS times according to changes (A) in inflammatory markers after pazopanib treatment: ANLR (A, B), ADNLR (C, D), ALMR (E, F), and APLR (G, H).
Abbreviations: OS, overall survival; PFS, progression-free survival; NLR, neutrophil-to-lymhocyte ratio; DNLR, derived neutrophil-to-lymphocyte ratio; LMR, lymphocyte-
to-monocyte ratio; PLR, platelet-to-lymphocyte ratio.

and DNLR as well as decrease in these index values after  the clinicians to identify the patients who will benefit from
3 months of therapy were found to be associated with longer ~ pazopanib treatment for STSs.

OS and PFS. Despite the low number of cases in our study It is very well known that pazopanib is an anti-angiogenic
group, these results are interesting and are simple guide for ~ TKI targeting VEGFR, PDGFR, fibroblast growth factor
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Table 4 Univariate and multivariate analyses of potential prognostic factors for overall survival
Parameters Univariate Multivariate
HR P-value HR P-value
Age <65 years 1.323 (0.430-4.072) 0.625 - -
Gender 0.789 (0.319-1.971) 0613 - -
Grade 0.591 (0.222-1.521) 0.291 - -
Initial response 4.492 (1.668-12.096) 0.003 3.314 (0.323-30.402) 0.324
Number of metastatic cites >3 0.394 (0.153-1.016) 0.054 - -
Pazopanib line >3 0.464 (0.162—-1.328) 0.152 - -
NLR 0.327 (0.120-0.892) 0.029 5.131 (1.283-20.515) 0.021
DNLR 0.344 (0.137-0.865) 0.023 0.763 (0.209-2.782) 0.682
LMR 0511 (0.193-1.348) 0.175 - -
PLR 2.763 (1.053-7.252) 0.039 0.388 (0.089-1.690) 0.207
NLR decrease 3.178 (1.127-8.960) 0.029 0.656 (0.065—-6.624) 0.721
DNLR decrease 3.377 (1.267-9.020) 0.015 0.604 (0.127-2.872) 0.527
LMR increase 1.073 (0.425-2.707) 0.882 - -
PLR decrease 1.322 (0.518-3.373) 0.559 - -

Note: Bold values indicate statistical significance.

Abbreviations: DNLR, derived neutrophil-to-lymphocyte ratio; LMR, lymphocyte-to-monocyte ratio; PLR, platelet-to-lymphocyte ratio; NLR, neutrophil-to-lymhocyte

ratio.

receptors, and c-KIT.! Recent reports have shown the ability
of anti-angiogenic TKIs with modulation of immune system
through direct effects on tumor vasculature as well as indirect
effects on both the tumor cells and immune cells."”

This may suggest that inflammation is associated with
angiogenesis and sarcomagenesis.

Prognostic factors for metastatic STSs are age, duration
of symptoms, tumor size, anatomical sites, compartment/
deep location of the tumor, radiotherapy, tumor size, grade,
histologic subtype, and response to chemotherapy.'®!* The
lack of prognostic significance of age, sex, grade, and his-
tologic subtype is due to the low number of cases included
in our study group.

Pazopanib has been approved in April 2012 after Phase
IITI PALETTE study which showed PFS but not OS advan-
tage (4.6 vs 1.6 months for PFS and 12.5 vs 10.7 months
for OS).?° Similar to heterogeneity in all studies, PALETTE
study included highly heterogenous subtypes of STSs
except liposarcoma, and complexity is valid in this study
as reported in other studies and also in our study. Tumor
response was assessed after 6 months of pazopanib therapy
in PALETTE study and progression was reported in 61%
of the cases.?! We measured response to therapy at the third
month of therapy, which is relatively early response assess-
ment for TKI, and detected progression in 50% of the cases.
We found significantly shorter PFS and OS times in cases
showing progression after 3 months of pazopanib therapy.
This is important due to the earlier evaluation of response
to pazopanib and to select which patients benefitted from
pazopanib therapy and to stop the drug in nonresponsive

cases after 3 months. However, this finding must be con-
firmed with larger studies.

The role of angiogenesis in STSs has been shown previ-
ously and involves the expression of angiogenesis inducers
such as VEGF A-B-C-D, FGF1-2, PDGF, angiogenin, TGF
o-B, TNF-q, and ILs 1-8. Synergistic association between
inflammation and angiogenesis has been confirmed, and
pathogenetic role of these pathways in STSs has been defined
more clearly in recent years.? It is well-known that inflamma-
tory locus is hypoxic, and hypoxia is an important pro-angio-
genic signal activating the hypoxia-inducible factor signaling
pathway. Inflammation is associated with the recruitment
of circulating leukocytes and platelets, and the activation
of resident macrophages, mast cells, and also fibroblasts.
This activation produces large quantities of pro-angiogenic
factors; however, lymphocytes in peripheral blood also show
anti-tumor effect.”*?* It has been shown many times in various
tumors that increase in NLR, DNLR, and PLR and decrease in
LMR levels cause inflammation and predict poor prognosis.
However, the association between inflammation indexes and
prognosis is challenging and controversial in STSs. Idowa et
al reported that NLR >5 indicates poor prognosis in STSs.?
Li et al showed poor prognostic property of NLR but not
LMR and PLR in Ewing sarcoma.?s NLR has been found to
be a more powerful prognostic indicator as compared with
carcinoembryonic antigen (CEA) in uterine sarcoma but
no difference was found in PFS and OS according to NLR
2.12 cutoff.?” On the other hand, Yi Que et al showed shorter
OS and PFS in cases with high NLR and PLR in univariate
analysis but shorter OS in cases with only high PLR in mul-
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tivariate analysis.”® Szakandera et al studied 340 cases with
STS and showed shorter DFS and OS in cases with DNLR
>2.39.2 We found shorter OS and PFS in cases with DNLR
>3.1 and only shorter OS in cases with NLR >4.8 and PLR
2195, but did not find difference in OS and PFS according
to the LMR. In addition, NLR, DNLR, and PLR were found
to be significant for OS in univariate analysis but only NLR
in multivariate analysis in our study.

Yi Que et al found an association between PLR and NLR
with grade and PLR with sex.?® It is clear that higher grade
tumor is associated with more aggressive tumor behavior. We
did not find an association between inflammatory parameters
and clinicopathological variables including age, grade, and
sex. Although median OS and PFS were found to be longer
in our cases with grade II as compared with grade III tumor
(20.967 vs 15.468 months and 7.90 vs 4.33, respectively),
the lack of statistically significant association between grade
and inflammation indexes is due to the low number of cases.
It has been found that plasma VEGF and basic FGF levels are
elevated by 10- to 13-folds in sarcoma patients as compared to
controls, and markedly elevated expression of matrix metal-
loproteinase 2 and PDGFR-o has been found in sarcoma
tissues as compared with non-malignant tissues.*® For this
reason, angiogenesis is one of the most important mecha-
nisms of sarcoma progression in STS cases with metastatic
disease. It has been proposed that inflammation regresses as
angiogenesis decreases. According to this proposal, inflam-
mation will decrease with effective treatment when a patient
responds to anti-angiogenic drugs like pazopanib. Kobayashi
et al found longer PFS and OS in cases showing a decrease
in NLR after 1 month of pazopanib treatment.>! We found
longer survival times in cases with lower NLR and DNLR
before pazopanib treatment, and there was a decrease in
these indexes after 3 months of pazopanib treatment. This is
important due to the prediction of response to expensive and
relatively toxic anti-angiogenic drug treatment by a simple,
practical, and inexpensive method.

Limitations

Our study has three limitations: short follow-up, retrospective
nature, and low number of the patients. This retrospective
study presents no big claim, and is not a biomarker study
as well. We have not performed power analysis, and we
evaluated only 26 cases treated with pazopanib and do not
have sufficient clinical data. Another important concern of
this study is related to the utility of these indexes for evalu-
ations of response to pazopanib, but it is not associated with
survival benefit for pazopanib. However, confirmation and/

or validation of this study with a large sample will be more
informative and useful.

Conclusion

Low pretreatment NLR and DNLR values are predictive of
longer PFS and OS in cases with STS and decrease in the
levels of these parameters after 3 months of treatment is
predictive of response to pazopanib in these cases.
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