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Purpose: To assess the prognostic value of the preoperative neutrophil-to-lymphocyte ratio (NLR), monocyte-to-lymphocyte ratio
(MLR), platelet-to-lymphocyte ratio (PLR), systemic immune-inflammation index (Sll), and systemic immune-inflammation re-
sponse index (SIRI) in patients with upper tract urothelial carcinoma (UTUC) treated with radical nephroureterectomy (RNU).
Materials and Methods: One hundred seven patients were retrospectively enrolled. Chi-square (Xz) tests were adopted to assess
the association of the inflammatory ratios and indexes to clinical risk factors. Overall survival (OS), metastasis-free survival (MFS),
local, lymph node, and contralateral recurrence-free survival (RFS) were estimated by the Kaplan-Meier method and the corre-
sponding curves were compared using log-rank test. Univariate and multivariate survival analysis were performed using general
linear models to identify risk factors for prognosis.

Results: NLR, MLR, PLR, SlI, and SIRI were predictive of OS (p=0.024, p=0.025, p=0.004, p=0.006, and p=0.03, respectively). Be-
sides, PLR was predictive of local (p<0.001) and lymph node RFS (p=0.014) and Sl was associated to lymph node and contralateral
RFS prediction (p=0.034 and p=0.023, respectively). All candidate markers adding high NLR+high MLR+high PLR combination
were independent risk factors of OS. PLR was an independent risk factor of local and lymph node RFS whereas the above cited
combination and NLR were independent prognosticators of local and contralateral RFS respectively. All markers were correlated to
poor postoperative clinical characteristics mainly pathological grade (p<0.05).

Conclusions: Preoperative NLR, MLR, PLR, SlI, and SIRI were associated with higher pathologic features and worse oncological out-
comes in patients treated with RNU for UTUC.

Keywords: Carcinoma; Inflammation; Lymphocytes; Neutrophils; Prognosis

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Received: February 1,2025 - Revised: March 13,2025 - Accepted: March 26, 2025 - Published online: April 25, 2025

Corresponding Author: Nouha Setti Boubaker () https://orcid.org/0000-0001-8342-6936

Department or Urology, Charles Nicolle Hospital, Faculty of Medicine, University of Tunis El Manar, Boulevard du 9 Avril 1938, 1006 Tunis, Tunisia
TEL: +216-52564067, E-mail: nouha.setti@hotmail.fr

(© The Korean Urological Association WWW.icurOI()gy.Org

194


https://orcid.org/0000-0001-8342-6936
https://orcid.org/0000-0002-1028-0478
https://orcid.org/0000-0002-5361-9005
https://orcid.org/0000-0002-9226-610X
https://orcid.org/0000-0002-9511-5403
https://orcid.org/0000-0002-6236-7997
https://orcid.org/0000-0002-7365-0309
https://orcid.org/0000-0002-0385-2917
https://orcid.org/0000-0001-8342-6936
http://crossmark.crossref.org/dialog/?doi=10.4111/icu.20250044&domain=pdf&date_stamp=2025-04-28

ICUROLOGY

INTRODUCTION

Upper tract urothelial carcinoma (UTUC) is an uncom-
mon malignancy accounting for around 5% to 10% of all
urothelial tumors [1,2] Approximatively, two-thirds of pa-
tients diagnosed with UTUCs present with invasive disease
at initial diagnosis with 9% of the them having metastasis.

The gold standard treatment for high-risk localized
UTUC is radical nephroureterectomy (RNU) with or with-
out adjuvant chemotherapy [3]

Despite its rareness, postoperative oncological outcomes
remain unsatisfactory with nearly 50% of recurrence and 5
years cancer specific survival ranging from less than ten to
50% according to the tumor stage [4]

Different prognosis factors and models based on clinical
data and imaging findings have been developed and can be
used to risk-stratify patients and select the most appropriate
treatment [5] However, most of these factors are either iden-
tified postoperatively or have limited accuracy in risk strati-
fication and treatment decision making [6] It is therefore
mandatory to identify preoperative markers potentially use-
ful in selecting the most beneficial clinical care for UTUC
patients undergoing RNU.

In this context, an imminent interest has been recently
raised toward the potential assessment of preoperative hema-
tological systemic inflammatory markers in patients with uro-
thelial carcinomas [7-9] Several reports pointed out the role of
the inflammatory reaction in tumorigenesis and progression
[10] Considering that inflammation may trigger out the stim-
ulation of leukocytosis, neutrophilia, and thrombocytosis in
the tumor microenvironment, various hematological inflam-
matory markers, namely neutrophil-to-lymphocyte ratio (NLR),
platelet-to-lymphocyte ratio (PLR), and monocyte-to-lympho-
cyte ratio (MLR) have been interrogated as potential preop-
erative risk stratification tools and early outcome prognostic
markers in UTUC [11-13] Lately, the preoperative systemic
immune-inflammation index (SIT) and the systemic immune-
inflammation response index (SIRI) based on neutrophile,
monocyte, lymphocyte, and platelet counts have emerged with
imminent potential clinic applicability and promising prog-
nosis utility in UTCU [79]14,15] In fact, multiple studies have
advanced SIRI as a significant risk factor for various cancers,
including pancreatic adenocarcinoma, renal cell and thyroid
carcinomas [1-3] Most importantly, these studies have shown
that the predictive ability of SIRI is more powerful than that
of other inflammatory factors, such as NLR, PLR, and MLR
[16-18] Additionally, preoperative SIRI has been shown to be a
more effective predictor of bladder cancer survival outcomes
compared to other inflammatory markers [19,20]
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Yet, a little is known regarding the prognostic value of
preoperative SIRI and the role of SII has not been thorough-
ly investigated in UTUC postoperative outcomes along with
controversial data reported so far regarding the optimal
clinical usefulness of the aforementioned serum inflamma-
tion makers in this context [14]

Hence, this study aimed to assess the prognostic value
of NLR, PLR, MLR, SII, and SIRI, as well as the combined
use of these inflammatory markers, in patients undergoing
RNU for UTUC.

MATERIALS AND METHODS

1. Patients and data selection

The present retrospective study examined the records
of patients who underwent RNU for non-metastatic UTUC
at Urology Department of Charles Nicolle Hospital (Tunis,
Tunisia) in the period between 1989 and December 2020. It
was approved by the Charles Nicolle’s local ethics committee
(date of approval: 16/06/2020) and written informed consents
were waived by the IRB due to the retrospective nature of
the study.

Metastatic patients at first presentation or with concur-
rent bladder tumor, acute hematological or autoimmune
disorders, presence of active infection or chronic inflamma-
tion or with preoperative chemotherapy were not included.
Patients with less than 3 months of follow-up or with miss-
ing data were excluded (Fig. 1). Tumor stage was evaluated
according to the 2002 American Joint Committee on Cancer
TNM system. Histological grade of all cases was reviewed by
two pathologists and re-classified as low- or high-grade using
the 2004/2016 World Health Organization guidelines. Tumor
size was defined by the largest tumor diameter on computed
tomography. Multifocality was defined by the presence of
tumor in both the ureter and the pelvic or the presence of
two or more tumors.

All data was anonymized and maintained confidential.
Clinical parameters including demographic characteristics,
pathological features and oncologic follow-up are summa-
rized in Table L

2. Definitions of the preoperatory inflammatory
parameters and indexes

Neutrophils, lymphocytes, monocytes, and platelets counts
were considered as measured in the preoperative complete
blood count. NLR was defined as the absolute neutrophil
count divided by the absolute lymphocyte count, MLR as the
absolute monocyte count divided by the absolute lymphocyte
count and PLR as the absolute platelet count divided by
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the absolute lymphocyte count. Preoperative inflammatory
indexes, SII, and SIRI were respectively calculated as follows:
Sll=platelet countsXneutrophil counts/lymphocyte counts;
SIRI=neutrophil countsxmonocyte counts/lymphocyte counts.

Threshold values of NLR, MLR, PLR, SII, and SIRI were
obtained by creating a time-dependent receiver operating
characteristic (ROC) curve plotting using the XLSTAT soft-
ware, with confirmation via the Youden index (identified
as the endpoint to yield the highest Youden index value [ie,
sensitivity+specificity — 1]).

3. Patient management and follow-up

Patients underwent RNU with bladder cuff removal.
They were regularly monitored after surgery until Decem-
ber 2021. Follow-up was performed each quarter during the
first year, semiannually for the next two years, and an-
nually thereafter. It included physical examination, serum
creatinine level evaluation, urinary cytology, endoscopy, and
computed tomography.

During each follow-up, postoperative tumor recurrence
and survival status of the patients were recorded. The end-
point of the follow-up was the time of the last follow-up or
time of death.

The oncological outcomes investigated in our study were
overall survival (OS), metastasis-free survival (MFS), local,
lymph node, intravesical and contralateral recurrence-free
survival (RFS).

Survival time was defined as the time between the date
of surgery and the date of death or the last follow-up of the
patients. OS was calculated from RNU to death. MFS was
estimated as the time between surgical intervention and
metastasis. Finally, recurrence was defined as the duration
from RNU to disease recurrence (including local, intravesi-
cal, contralateral and lymph node recurrence).
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Fig. 1. Flowchart design of the present
study.

4, Statistical analysis

The relationship between inflammatory ratios and in-
dexes with clinically relevant prognostic parameters, as well
as differences between categorical, was assessed using chi-
square () tests. AUC values (area under the ROC curve)
were applied to appraise the prognostic accuracy of the can-
didate markers. OS, MFS, and RFS were estimated by the
Kaplan—Meier method and the corresponding curves were
compared using log-rank test. Univariate and multivari-
ate analysis were performed using general linear models to
identify risk factors for prognosis. For multivariate analysis,
potential confounders were incorporated as covariates in or-
der to estimate their total causal effect on UTUC prognosis.

IBM SPSS Statistics software (ver. 230; IBM Corp.) and
XLSTAT were adopted for all statistical analyses. p<0.05 was
considered statistically significant.

RESULTS

1. Patients’ characteristics

Overall, 107 patients were included in the study. Baseline
characteristics of the training cohort are detailed in Table
1. The mean age of the patients at diagnosis was 666 years
ranging from 29 to 87 years. Among them, 90 (84.1%) were
males and 17 (159%) were females.

In the training cohort, 83 (77.6%) were active smokers,
26 (24.3%) had hypertension, 15 (14.0%) had diabetes and 15
(140%) had BMI >25 kg/m” Preoperative imaging revealed
hydronephrosis in 69 patients (64.5%), multifocal tumors
in 21 patients (196%), tumor size greater than 2 cm in 76
patients (71.0%), and tumor localization in the renal pelvic/
calyx in 53 patients (495%). Additionally, preoperative urine
cultures was positive in 13 patients (121%).

Regarding pathology staging on specimen report, 49
(45.8%) were pTa/pTl, 20 (18.7%) were pT2, and 37 (34.6) were
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pT3/pT4. Fifty-four patients (505%) had high grade tumor,
25 (234%) had vascular emboli, 10 (9.3%) had positive mar-
gins and 11 (10.3%) synchronous carcinoma in situ (CIS).

Mean follow-up was 27 months during which 23 (21.5%)
of the cases had distant metastasis, 8 (756%) local recurrence,
19 (17.8%) lymph node recurrence, 25 (234%) intravesical re-
currence, and 3 (28%) contralateral recurrence.

2. Association of hematological ratios and
indexes related to inflammation to
clinicopathological features

Patients were stratified according to the optimal thresh-
old values of all ratios and indexes of interest (NLR, 15;
MLR, 0.358; PLR, 175; SII, 668; and SIRI, 1,904).

The association to clinical prognostic parameters re-
vealed no significant correlation between NLR, MLR, and
PLR groups to age, sex, tobacco use, diabetes state, BMI, tu-
mor localization, multifocality, size, concomitant CIS, and the
presence of vascular emboli (p>0.05) (Table 1).

However, a significant association was highlighted be-
tween these ratios and pathological grade (p=0.048 for NLR,
p=0.002 for MLR, and p=001 for PLLR) (Table 1). In addition,
MLR was associated to TNM stage (p=0.02) and PLR was
significantly correlated to hydronephrosis status and posi-
tive surgical margins (p=0.03 and p<0.001, respectively) (Table
1).

On the other side, SII and SIRI were associated to patho-
logical grade (p=0.01 and p=0.01, respectively), TNM stage
(p<0.001 and p=001, respectively) and the presence of positive
surgical margins (p=0.002 and p=0.036, respectively) (Table
1). SIT was also correlated to the presence of vascular emboli
(p=0.01). Nevertheless, there was no significant difference
between SII and SIRI groups (according to the cut-off value)
toward other clinical or pathological features (Table 1).

3. Survival prediction’s efficiency of preoperative
NLR, MLR, PLR, SlI, and SIRI following RNU

NLR, MLR, PLR, SII, and SIRI were predictive risk
markers associated to OS (p=0.024, p=0.025, p=0.004, p=0.006,
and p=0.03, respectively) (Fig. 2). Correspondingly, UTUC
patients having NLR or MLR or NLR or SII or SIRI counts
below the threshold level have better survival outcome than
those with elevated levels (Fig. 2). Even so, none of the above
cited candidate markers was associated to MFS prediction
(p>005) (Tables 2, 3).

Univariate analysis showed that multifocality, TNM
stage, histopathological grade, presence of vascular emboli,
and surgical margins were significant risk factors of OS in
UTUC patients (p=0.04, HR 1.225, 95% CI 1141-1.309; p<0.001,
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HR 1437, 95% CI 1.357-1517; p<0.001, HR 1590, 95% CI 1.499-
1.681; p=0.002, HR 1.758, 95% CI 1.676-1.839; and p=0.045, HR
1.890, 95% CI 1.732-2024, respectively) (Table 2). Additionally,
TNM stage, pathological grade, and the presence of vascular
emboli were highlighted as potential risk factors for MFS in
UTUC (p<0.001, HR 1461, 95% CI 1.372-1549; p<0.001, HR 1.264,
95% CI 1183-1.345; and p=0.02, HR 1.354, 95% CI 1.231-1477, re-
spectively) (Table 2).

Notably, the univariate test confirmed the prognostic
significance of NLR, MLR, PLR, SII, and SIRI in predicting
OS in UTUC patients following RNU (p=001, HR 1.881, 95%
CI 1.809-1.953; p=0.008, HR 1461, 95% CI 1.360-1.562; p=0.006,
HR 1378, 95% CI 1.282-1475; p=0.007, HR 1544, 95% CI 1442
1647, and p=0.01, HR 1417, 95% CI 1.170-1.410, respectively)
(Table 2). Moreover, TNM stage, pathological grade and
vascular emboli status were significantly correlated to MES
prediction (p<0.001, HR 1461, 95% CI 1.372-1549; p<0.001, HR
1264, 95% CI 1183-1.345; and p=002, HR 1.354, 95% CI 1.231-
1477, respectively).

The multivariate analysis underlined that preoperative
NLR, MLR, PLR, SII, but not SIRI, were significant indepen-
dent prognostic OS risk markers (p<0.05) (Table 3). As well,
the combinations high SII+high SIRI and high NLR+high
MLR+high PLR were significantly associated to OS predic-
tion (p=001, HR 1543, 95% CI 1.383-1.702 and p=0.006, HR 1.429,
95% CI 1.285-1572, respectively) (Table 3). In fact, patients
having high preoperative SII+high SIRI or high NLR+high
MLR+high PLR have poorer OS after RNU (p=0.006 and
p=0.002, respectively) (Fig. 3).

4. Prognostic value of preoperative NLR, MLR,
PLR, Sli, SIRI, and clinical risk factors in terms of
recurrence prediction

PLR was underlined as being associated with local and
lymph node RFS (p<0.001 and p=0014, respectively) (Fig. 4A,
B). Indeed, patients with PLR counts below 175 showed bet-
ter local and lymph node RFS than those with PLR counts
of 175 or higher (Fig. 4A, B).

Moreover, SII was demonstrated to be a potential risk
factor for lymph node and contralateral RFS (p=0.034 and
p=0023) (Fig. 4C, D). Accordingly, patients with SII >668 ex-
perienced worse lymph node and contralateral RES (Fig. 4C,
D).

Besides, the univariate analysis emphasized that patient
age (<66 years vs. >66 years) was a significant local RFS
prognostic marker (p=0.02) (Table 2). Additionally, tumor
multifocality and NLR were significantly associated with
contralateral RFS prediction (p=0.04, p=001) (Table 2). Fur-
thermore, TNM stage (<pT3 vs. >pT3), pathological grade (LG

https://doi.org/10.4111/icu.20250044
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vs. HG), the presence of vascular emboli and positive surgical
margins, PLR and SII were revealed as significant predic-
tive markers of lymph node RFS (p<0.001, p<0.001, p<0.001,
p=0.004, p=0.04, and p=0.008, respectively) (Table 2).

As well, TNM stage (<pT3 vs. >pT3), pathological grade,
the presence of positive surgical margins, and PLR were sig-
nificantly correlated to local RFS prediction (p<0.001, p=0.001,

Investig Clin Urol 2025;66:194-206.
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Fig. 2. Kaplan-Meier curves for overall survival (0S) in UTUC patients
stratified by NLR (A), MLR (B), PLR (C), SIl (D), and SIRI (E). UTUC, upper
tract urothelial carcinoma; NLR, neutrophil-to-lymphocyte ratio; MLR,
monocyte-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SlI,
systemic immune-inflammation index; SIRI, systemic immune-inflam-
mation response index.

p=003, and p=0.001, respectively) (Table 2). Though, tumor
size, BMI, diabetes state, tobacco consumption, preoperative
urine culture, hydronephrosis status, hypertension, and con-
comitant CIS were not associated with recurrence prediction
of UTUC patients after RNU (p>0.05) (Table 2).

Ultimately, multivariate analysis confirmed that TNM
stage (<pT3 vs. >pT3), pathological grade, and the presence
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Fig. 4. Kaplan—Meier curves of local RFS, lymph node RFS and contralateral RFS of UTUC patients following RNU according to preoperative PLR
and SII. RFS, recurrence-free survival; UTUC, upper tract urothelial carcinoma; RNU, radical nephroureterectomy; PLR, platelet-to-lymphocyte ra-
tio; SlI, systemic immune-inflammation index.

of positive surgical margins were significant independent  focality was disclosed as an independent prognostic marker
predictors of local and lymph node recurrence (p<0.05) (Table

3). Patient’s age was also predictive of local RFS and multi-

only associated to contralateral recurrence risk (p=0.02, HR
1670, 95% CI 1.492-1.848 and p=0.03, HR 1425, 95% CI 1158-
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1692, respectively) (Table 3).

When questioning the prognostic value of the systemic
inflammation related markers through the multivariate
model, we found that PLR was an effective independent
predictor of local and lymph node RFS of UTUC patients
following surgical treatment (p=0.001, HR 1580, 95% CI 1.373-
0.786 and p=0.03, HR 1392, 95% CI 1.232-1.553, respectively)
(Table 3). Furthermore, the independent prognostic efficien-
cy of NLR in predicting contralateral RFS was emphasized
(p=0.01, HR 1599, 95% CI 1.359-1.838) (Table 3). Notably, the
combination of high NLR+high MLR+high PLR was sig-
nificantly predictive of local RFS (p=0.001, HR 1.217, 95% CI
1.0421.339) (Table 3).

DISCUSSION

Numerous studies endeavor to set up potential biomark-
ers useful for oncological outcome prediction to help urolo-
gists choosing optimal personalized treatments for patients
with UTUC after surgery. It has been lately proved that
systemic inflammation, as one of the cardinal character-
istics of cancer, may affect tumorigenesis and progression
by remodeling the immune landscape thereby influencing
oncological outcomes of cancer patients [10,21] Accordingly,
we interrogated in the present study the clinical and prog-
nostic utility of preoperative hematological systemic inflam-
matory markers namely NLR, MLR, PLR, SII, and SIRI in
UTUC patients following RNU. They are emerging preop-
erative prognostic markers recently described in urothelial
carcinomas [89]14,15] Even though, very few reports, so far,
described their prognostic utility, specifically SIRI, in UTUC
[14] To our knowledge, our study ranks among the first line
surveys [9,11,14] and is the first one in the region to investi-
gate the prognostic value of the aforementioned markers in
UTUC.

Correspondingly, preoperative NLR, MLR, PLR, SII, and
SIRI were significantly associated to OS’s prediction along
with previous reports [7-91522] More importantly, preopera-
tory NLR, MLR, PLR or SII or SIRI and the combination
high NLR+high MLR+high PLR were revealed in our study
as powerful independent risk factors for OS pending toward
a valuable efficiency in anticipating survival risk of UTUC
patients after surgical treatment (Fig. 5A-G).

Besides survival prediction, the candidate markers dem-
onstrated a potential effectiveness in predicting disease re-
currence. In fact, NLR was significantly associated to contra-
lateral RFS’ prediction. Furthermore, PR was demonstrated
to be a valuable predictor of local RFS, SII of contralateral
RES and both were significantly associated to lymph node

Investig Clin Urol 2025;66:194-206.
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recurrence prediction. Moreover, we demonstrated that the
combination high NLR+high MLR+high PLR was signifi-
cantly predictive of local RFS. Taken together, PLR, NLR
and the combination composed by high levels of all ratios
were the most relevant for clinical practice since they were
shown to be efficient independent prognosticators in terms
of local, lymph node and contralateral recurrence (p<0.05)
(Table 3, Fig. 5). By referring to literature, recent prognostic
investigations evolve rather bladder recurrence and ques-
tioned NLR, MLR, PLR, and SII, but not SIRTs efficiency in
recurrence prediction [7,11] In addition, other studies com-
municated the predictive value of NLR, PLR, and SII in
predicting general RFS risk, but not specific type of relapse
[89,13] Yet, no data regarding SIRI’s role in predicting post-
RNU recurrence in UTUC patients has been reported so far.
In the light of the scarcity of data with this regard, we con-
sider that it was worthy investigating the potential involve-
ment of all the candidate markers in predicting the risk of
local, lymph node and contralateral recurrence. Thus, their
potential relevance in the clinical practice seems promising
as they may potentially point out patients at higher risk of
poor outcome and identify those who are illegible for aggres-
sive therapy.

From the biological point of view, neutrophils, platelets,
monocytes and lymphocytes levels were described to mirror
certain systemic inflammatory responses to tumor aggres-
siveness [23] Indeed, tumor linked inflammation generates
hematologic changes, such as lymphocytes, monocytes, and
hemoglobin secretion adding the recruitment of immune
mediators mainly small inflammatory proteins, and immune
cells [21] Indeed, neutrophils, monocytes and platelets play a
pro-tumoral role within the systemic inflammatory micro-
environment growth through boosting the secretion of pro-
inflammatory mediators mainly cytokines and chemokines
[24] Whereas platelets may also adopt a direct stimulation of
tumor cells, thereby promoting tumor growth, invasion, and
angiogenesis [9,25]. Besides, monocytes contribute to early
tumor onset and progression and their level may reflect
tumoral burden [26] On the contrary, lymphocytes trigger
specific anti-cancer immune microenvironment (mainly by
the secretion of interferon-y and tumor necrosis factor-o)
and consequently enhance tumor surveillance, proliferation
control and apoptosis induction clinically reflected by better
patients’ survival outcome [10,27]. Consequently, the abil-
ity of cancer to escape immune surveillance requires that
pro-tumoral signals overweigh host immune system’s anti-
tumoral attempts to restrain tumor growth [28] In view of
these mechanisms, we can partially hypothesize that preop-
eratory high NLR, high MLR, high PLR, high SII or high

www.icurology.org 203
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Fig. 5. ROC analysis of the prognostic accuracy of NLR, MLR, PLR, SlI, SIRI (A-E), H NLR+H MLR+H PLR for OS and local RFS (F, G), PLR for local RFS
and lymph node RFS (H, 1), Sll for contralateral RFS and lymph node RFS (J, K), NLR for contralateral RFS (L) in UTUC patients following RNU. ROC,
receiver operating characteristic; NLR, neutrophil-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio;
Sll, systemic immune-inflammation index; SIRI, systemic immune-inflammation response index; H, high; OS, overall survival; RFS, recurrence-free
survival; UTUC, upper tract urothelial carcinoma; RNU, radical nephroureterectomy; AUC, area under the ROC curve; Cl, confidence interval.

SIRI with low lymphocytes counts may probably reflect pro-
tumoral inflammatory microenvironment, poor anti-tumor
immune status clinically reflected by adverse poor outcomes
(28]

Finally, we demonstrated that the candidate markers
are not only useful for survival and recurrence prediction
but were also correlated to pathologic and surgical outcomes
namely T-stage, pathological grade, the presence of positive
surgical margins, hydronephrosis and vascular emboli which
could be also relevant to clinical practice (Table 3). Contro-
versial data was reported within this regard [7,11,14]

Overall, integrating NLR, MLR, PLR, SII, and SIRI
within the same report was an attempt to reveal as much
prognostic data as possible from a simple preoperative rou-
tine blood test, as they are non-invasive for patients and
easy obtainable in the clinical practice.

Yet, we are as well aware of the limitations of our study.
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Its retrospective nature may cause a selection bias during
patient enrollment and data collection. Moreover, the clinical
applicability of our candidate markers is restricted to pa-
tients unscathed from acute hematological or autoimmune
disorders, active infection or chronic inflammation which
could partially limit their applicability. Also, the predictive
applicability of these markers in patients treated with neo-
adjuvant and adjuvant chemotherapy couldn’t be assessed in
our study. In fact, neoadjuvant chemotherapy was not rou-
tinely recommended by international guidelines when our
patients underwent RNU for UTUC [29,30] and the number
of patients who were treated with adjuvant chemotherapy
in our cohort was very small and thus couldn’t allow for a
conclusion to be drawn. Accordingly, prospective studies are
mandatory to evaluate and conclude to the predictive value
of the systemic immune related markers in patients under-
going adjuvant and neoadjuvant chemotherapy for UTUC.
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Additionally, the absence of a control cohort and the
uncertainty of the underlying biological mechanisms elu-
cidating the significantly associated findings may reduce
the robustness of our conclusions. On-going efforts are be-
ing made to set-up prospective cohorts to validate our re-
sults and to explore preoperative molecular markers such
as cytotoxic T lymphocyte-associated antigen-4 (CTLA-4),
programmed death 1 (PD1), and programmed death-ligand
1 (PD-L1) as well within the same tumor microenvironment
like evaluating circulating tumor cells. These future pros-
pects may strengthen and add more insights to our findings
and prompt clinical decision-making in high-risk UTUCs.

CONCLUSIONS

Herein, we demonstrated the prognostic value of pre-
treatment NLR, MLR, PLR, SII, and SIRI in patients who
underwent RNU for UTUC. As emerging non-invasive, eas-
ily assessed, and repeatable prognostic indicators, they may
be potentially useful in guiding urologists setting up more
accurate clinical decisions and rational individualized treat-
ment regimens.
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