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ABSTRACT

INTRODUCTION: This study evaluated the diagnostic accuracy of six systemic inflam-
matory indices, including the neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte
ratio (PLR), lymphocyte-to-monocyte ratio (LMR), systemic immune-inflammation index
(SI), systemic inflammation response index (SIRI), and aggregate index of systemic inflam-
mation (AISI), for identifying metastatic disease at the initial diagnosis of testicular germ cell
tumors (TGCTs).

METHODS: A total of 194 patients with histologically confirmed TGCTs treated between
2020 and 2025 were retrospectively analyzed. Pre-treatment complete blood counts were
used to calculate inflammatory indices. Metastatic status was defined based on cross-sectional
imaging, including contrast-enhanced chest, abdominal, and pelvic computed tomography.
Associations with metastasis were assessed using Mann-Whitney U tests, univariate logistic
regression, and receiver operating characteristic (ROC) analyses. Optimal cutoff values were
determined by Youden's Index.

RESULTS: At initial diagnosis, a total of 194 patients were included, of whom 28 (14.4%)
had imaging-confirmed metastatic disease. Patients with metastases exhibited significantly
higher SII, SIRI; AISI, NLR, and PLR values and significantly lower LMR values compared with
non-metastatic patients (all p<0.001). In pre-adjusted analyses, NLR (area under the curve
[AUC] 0.781) and SIRI (AUC 0.755) demonstrated the strongest discriminatory performance
for metastatic disease. ROC-derived cutoff values were 3.14 for NLR, 152.3 for PLR, 2.68
for LMR, 682.1 for SlI, 2.84 for SIRI, and 1222.7 for AlSI.

CONCLUSIONS: Systemic inflammatory indices derived from routine blood counts are
significantly associated with metastatic TGCTs at initial presentation. This study provides initial
evidence supporting the potential clinical relevance of SIRI and AlSI, alongside established
markers such as NLR and SlI, as complementary tools for early risk stratification. Prospective,
multicenter studies are warranted to validate these findings.

INTRODUCTION
Testicular cancer is the most com-
mon malignancy affecting young
adult males, with testicular germ
cell tumors (TGCTs) accounting
for more than 90% of cases, includ-
ing both seminomatous and non-
seminomatous subtypes." While
the prognosis is generally excel-
lent, especially for localized disease,
a notable proportion of patients
present with metastatic spread at
the time of initial diagnosis, neces-
sitating prompt systemic evaluation
and treatment.? Early identification
of such cases is essential for guid-
ing appropriate oncological man-
agement and improving long-term
outcomes.'”?

Systemic inflammation plays
a central role in cancer develop-
ment and progression by promoting
tumor growth, angiogenesis, immune
evasion, and metastatic spread.’*
Consequently, several hematologic
indices derived from routine com-
plete blood count parameters, such
as the neutrophil-to-lymphocyte
ratio (NLR), platelet-to-lymphocyte
ratio (PLR), lymphocyte-to-mono-
cyte ratio (LMR), systemic immune-
inflammation index (SII), systemic
inflammation response index (SIRI),
and aggregate index of systemic
inflammation (AISI), have been inves-
tigated across a wide range of solid
tumors as potential biomarkers for
diagnosis, prognosis, and treatment
stratification.®® These indices are
inexpensive, reproducible, and eas-
ily accessible in daily clinical practice.
Their potential utility in reflecting
tumor-related systemic inflammation
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makes them attractive tools for assessing disease sever-
ity, including the presence of metastatic involvement.®®

In testicular cancer, previous studies have primar-
ily focused on the prognostic value of inflammatory
markers such as NLR and S, particularly in relation to
survival outcomes and advanced pathological stage.”'°
Although systemic inflammatory markers have been
investigated in testicular cancer, mainly in relation to
prognosis and treatment outcomes in metastatic dis-
ease, including studies such as that by Fankhauser et
al, data specifically addressing optimal cutoff values
for identifying metastatic disease at initial presenta-
tion remain limited."" In addition, evidence regarding
composite inflammatory markers, particularly SIRI and
AlSI, remains scarce in TGCTs, despite growing data
supporting their relevance in other urologic and non-
urologic malignancies.>®

This study aims to evaluate the ability of pre-treat-
ment inflammatory indices—including NLR, PLR, LMR,
SII, SIRI, and AlSl—to distinguish between metastatic
and non-metastatic testicular cancer at initial diagno-
sis. By analyzing a contemporary cohort treated at a
tertiary center, we seek to clarify whether these bio-
markers may serve as complementary tools alongside
established imaging and serum tumor markers in early
disease stratification.

METHODS

Study design and patient selection
This retrospective, observational study included patients
diagnosed with testicular cancer at a tertiary academic
center between April 2020 and May 2025. The study
was approved by the institutional ethics committee
(Approval No: 2025.10.362) and conducted in accor-
dance with the principles of the Declaration of Helsinki.
Patients were identified from institutional electronic
medical records. Inclusion criteria were: |) histopath-
ologically confirmed TGCT (seminomatous or non-
seminomatous); 2) availability of complete preopera-
tive blood count data within 72 hours prior to radical
orchiectomy and before initiation of any systemic or
local oncologic treatment; and 3) recorded staging at
diagnosis based on contrast-enhanced thoracoabdomi-
nopelvic computed tomography performed as part of
the same pre-treatment diagnostic evaluation period.
Patients with active infections, chronic inflammatory
diseases, autoimmune conditions, hematologic malig-
nancies, missing clinical data, or those who had received
treatments such as corticosteroids or emergency anti-
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biotics prior to complete blood count sampling were
excluded to minimize confounding.

The presence of metastasis was defined according
to the eighth edition of the American Joint Committee
on Cancer (AJCC) TNM staging system, including evi-
dence of retroperitoneal or distant lymphadenopathy,
visceral metastases, or elevated tumor markers con-
sistent with systemic disease. All patients classified as
metastatic had radiologically documented metastatic
disease on contrast-enhanced imaging; no patients were
considered metastatic based solely on serum tumor
marker elevation.

Demographic data, tumor histology (seminoma,
non-seminoma, mixed), and preoperative serum
tumor markers (AFP, B-HCG, LDH) were recorded.
Hematological parameters were obtained from rou-
tine preoperative complete blood count (CBC) tests,
conducted within 0—-3 days prior to surgery. All CBCs
were analyzed using the same automated hematology
analyzer to minimize inter-assay variability.

Calculation of inflammatory indices

For each patient, systemic inflammatory indices were
calculated using absolute peripheral blood cell counts
obtained from the preoperative CBC. The formulas
were as follows: NLR = neutrophil count/lymphocyte
count; PLR = platelet count/lymphocyte count; LMR
= lymphocyte count/monocyte count; SIl = (platelet
count X neutrophil count)/lymphocyte count; SIRI =
(neutrophil count x monocyte count)/lymphocyte
count; and AlSI = (platelet count x neutrophil count
X monocyte count)/lymphocyte count. All values were
automatically calculated from the raw CBC parameters
and cross-checked by two independent investigators.

Statistical analysis

Statistical analyses were performed using the Python
3.13 programming language. The pandas, numpy, stats-
models, scikit-learn, and imbalanced-leam libraries were
utilized for data processing and analysis. For continuous
vaniables, mean * standard deviation and median (inter-
quartile range [IQR]) values were calculated. The distri-
butional characteristics of the variables were assessed
using the Shapiro-Wilk test, which demonstrated that
none of the variables (SI, SIRI, AISI, NLR, LMR, PLR)
followed a normal distribution. To evaluate the rela-
tionship between metastasis status and these variables,
the Mann-Whitney U test was applied. Results were
presented as median (IQR), and a p-value <0.05 was
considered statistically significant.
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Associations between inflammatory indices and
metastatic status were initially evaluated using univari-
ate logistic regression models, with results expressed as
odds ratios (ORs) and 95% confidence intervals (Cls).

Subsequently, multivariable logistic regression analy-
ses were performed to assess whether inflammatory
indices were independently associated with metastatic
disease after adjustment for relevant clinical covariates.
Variables entered into multivariable models included
age, tumor histology (seminoma vs. non-seminoma),
primary tumor T stage, and serum tumor markers (AFP,
B-hCG, and LDH). To avoid multicollinearity, inflamma-
tory indices were entered into the multivariable models
individually rather than simultaneously.

The predictive performance of each hematologic
index for metastasis was evaluated using receiver
operating characteristic (ROC) curve analysis. The
area under the curve (AUC) was calculated and inter-
preted (0.5: random prediction, |.0: perfect discrimina-
tion). The optimal cutoff value for each variable was
determined using Youden's Index (J = Sensitivity +
Specificity — ).

Given the imbalance between metastatic and non-
metastatic cases, the synthetic minority oversampling
technique (SMOTE) was applied as a secondary sen-
sitivity analysis to explore the robustness of findings
under balanced class conditions. SMOTE-adjusted
analyses were not intended to reflect real-world diag-
nostic accuracy but to assess the stability of observed
associations. Results derived from the original, unmodi-
fled dataset were considered primary. No imputation
was performed for missing data, and analyses were
conducted using a complete-case approach. Outliers
were not excluded a priori, as inflammatory indices may
exhibit wide biological variability in oncologic popula-
tions. It is acknowledged that synthetic oversampling
may inflate measures of association and statistical sig-
nificance, potentially limiting external validity; therefore,
SMOTE-based results were interpreted cautiously. A
two-sided p-value <0.05 was considered statistically
significant.

RESULTS

A total of 202 patients who underwent radical orchi-
ectomy during the study period were initially screened.
After exclusions due to missing CBC data or concomi-
tant conditions, 194 patients were included in the final
analysis. Based on initial imaging and clinical staging,
patients were classified into two groups: metastatic
(n=28, 14.4%) and non-metastatic (n=166, 85.6%) at
the time of diagnosis. The mean age of the study popu-

lation was 32.9%1 1.2 years, with a median tumor size
of 20 mm (range: 68.4£249.6 mm). The descriptive
statistics of hematologic, biochemical, and pathological
parameters are presented in Table |. A comparison of
baseline demographic, tumor-related, and inflammatory
characteristics between metastatic and non-metastatic
groups is presented in Supplementary Table | (avail-
able at cugjca).

Patients with metastatic disease had significantly high-
er levels of SII (1288.1 vs. 565.3, p<0.001), SIRI (3.61

Table 1. Baseline demographic, hematologic,

biochemical, and pathologic characteristics of patients
with testicular germ cell tumors

Variable Median (IQR)
Age (years) 31.00 (25.00-39.00)
Tumor diameter (mm) 20.00 (6.12-54.41)
B-hCG 1.20 (0.20-16.00)
AFP 3.69 (1.89-36.10)
LDH 234.00 (187.00-318.00)
SIi 608.04 (442.08-947.56)
SIRI 1.65 (1.01-2.43)
AlSI 415.90 (237.65-680.11)
NLR 2.38(1.82-3.29)
LMR 3.36 (2.59-4.39)
PLR 120.17 (91.20-160.94)
Histology, n

Seminoma 84

Non-seminoma 110
T stage, n

Tl 99

12 80

3 15

T4 0
Metastasis (at inifial diagnosis), n

No 166

Yes 28

AFP: alpha-fetoprotein; AlSI: Aggregate Index of Systemic
Inflammation; hCG: human chorionic gonadotropin; IQR: interquartile
range; LDH: lactate dehydrogenas; LMR: lymphocyte-to-monocyte
ratio; NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-
lymphocyte ratio; SII: Systemic Immune-Inflammation Index; SIRI:
Systemic Inflammation Response Index.
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Table 2. Comparison of systemic inflammatory indices between metastatic and

atic testicular cancer patients at diagnosis

Variable Non-metastatic (n=166) Metastatic (n=28) p

SII 565.26 (426.49-840.08) 1288.09 (747.22-2308.39) <0.001
SIRI 1.56 (0.97-2.20) 3.61(1.82-5.63) <0.001
AlSI 389.47 (232.16-629.03) 1037.64 (470.93-2180.22) <0.001
NLR 2.28 (1.73-2.96) 4.12(2.49-6.19) <0.001
LMR 3.57 (2.78-4.44) 2.10 (1.50-2.94) <0.001
PLR 112.08 (87.74-143.79) 173.01 (125.25-231.65) <0.001

AlSI: Aggregate Index of Systemic Inflammation; LMR: lymphocyte-to-monocyte ratio; NLR:
neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio; SlI: Systemic Immune-Inflammation
Index; SIRI: Systemic Inflammation Response Index.

E336 CUA -

SEPTEMBER 2026

vs. 1.56, p<0.001), AISI (1037.6 vs. 389.5, p<0.001),
NLR (4.12 vs. 2.28, p<0.001), and PLR (173.0 vs.
[12.1, p<0.001), whereas LMR values were significantly
lower in the metastatic group (2.10 vs. 3.57, p<0.001).
Detailed comparisons are provided in Table 2.

Receiver operating characteristic (ROC) curve analy-
ses demonstrated that all six inflammatory indices had
acceptable diagnostic accuracy for identifying metastatic
disease.

In the primary analysis based on the original, unmod-
ified dataset (pre-SMOTE), SII, SIRI, AISI, NLR, and PLR
demonstrated statistically significant associations with
metastasis (all p<0.001), whereas LMR did not reach
significance (OR 0.730, 95% C1 0.524—1.017, p=0.063).
Although LMR demonstrated moderate discriminatory
ability on ROC analysis (AUC 0.780), its association
with metastatic disease did not reach statistical signifi-
cance in univariate logistic regression before SMOTE.
Among these indices, SIRI (OR 1.43,95% CI I.17-1.74,
AUC 0.75) and NLR (OR .47, 95% CI 1.23-1.76,
AUC 0.78) showed the strongest predictive values for
metastasis (Table 3). After adjustment for age, stage,
and lymphovascular invasion, NLR and SIRI remained
independently associated with metastatic disease at
initial diagnosis. SlI, AlSI, and PLR also demonstrated
significant adjusted associations, with odds ratios close
to unity due to their larger numerical scale, whereas
LMR did not retain a statistically significant association in
the multivariate model. Multivariable regression results
are presented in Table 3.

In SMOTE-adjusted sensitivity analyses, all six indices
were statistically significant predictors of metastatic dis-
ease. SIRI (OR 1.54,95% CI 1.34-1.78, AUC 0.78) and
NLR (OR 1.64,95% CI 1.40-1.92, AUC 0.82) remained
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robust indicators of metastasis. SIl (OR 1.00, 95% Cl
1.00—1.00, AUC 0.82) and AISI (OR 1.00, 95% Cl 1.00—-
1.00, AUC 0.78) also demonstrated significant predic-
tive capacity; the smaller odds ratios reflect the larger
numerical scale of these indices rather than a weaker
association with metastatic disease (Supplementary
Table 2; available at cugjca). Importantly, LMR, which
was not significant prior to SMOTE, emerged as a
protective factor against metastasis (OR 0.82, 95% Cl
0.72-0.95, AUC 0.82, p=0.008). PLR also exhibited
predictive ability with an AUC increase from 0.73 to
0.85 after SMOTE. Collectively, these findings indicate
that systemic inflammatory indices, particularly SIRI,
NLR, and PLR, possess strong discriminative ability for
metastasis, as evidenced by both significant ORs and
favorable AUC values (Supplementary Table 2). The
corresponding ROC curves are illustrated in Figure I.

Optimal thresholds derived from Youden's | Index
were as follows: Sl 682.1, SIRI 2.84, AISI 1222.7, NLR
3.14, LMR 2.68, and PLR 152.3. As shown in Table 4,
these cutoff values yielded sensitivities ranging from
46% to 82% and specificities ranging from 63% to 94%.
Post-SMOTE analysis yielded slightly lower cutoffs for
most indices, including SIl 669.1, SIRI 2.67, AISI | 143.9,
NLR 2.97, LMR 2.64, and PLR [46.2. These values,
along with corresponding sensitivity, specificity, PPV,
and NPV, are displayed in Table 4.

DISCUSSION
In this study, six systemic inflammatory indices, including
NLR, PLR, LMR, SlI, SIRI, and AlSI, were systematically
evaluated for their ability to discriminate metastatic
from non-metastatic testicular cancer at initial diagno-
sis. Our results demonstrated that patients with meta-
static disease had significantly higher NLR, PLR, SlI, SIR|,
and AlSI values, whereas LMR values were significantly
lower compared with non-metastatic patients. ROC
curve analysis confirmed the discriminative capacity of
all indices, with clinically relevant cutoff thresholds (NLR:
3.14; PLR: 152.3; LMR: 2.68; SlI: 682.1; SIRI: 2.84; AlSI:
1222.7), providing acceptable sensitivity and specificity.
Our findings are largely in line with prior reports on
classical indices such as NLR, PLR, LMR, and SlI. For
instance, Wang et al retrospectively analyzed patients
with testicular germ cell tumors and proposed an NLR
cutoff of 3.38 (AUC 0.704; sensitivity 51.4%, specificity
88.6%) and an Sl cutoff of 881.24 (AUC 0.725, sen-
sitivity 45.7%, specificity 91.4%) to distinguish tumor
presence, both significantly elevated in TGCT patients
compared to controls.®
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Table 3. Combined univariate and multivariable logistic regression analyses of systemic inflammatory indices for

predicting metastatic disease at initial diagnosis

Univariate Multivariate

Model OR (before SMOTE) | 95% CI p Variable OR 95% p

AlSI 1.00 1.00-1.00 <0.001 1.00 1.00-1.00 0.0006
Age 0.95 0.90-1.00 0.0543
LvI 2.19 0.56-8.65 0.2614
Stage 1.78 0.64-4.96 0.2697

NLR 1.47 1.23-1.76 <0.001 1.47 1.20-1.80 0.0002
Age 0.94 0.90-0.99 0.0293
LVI 2.25 0.56-8.98 0.2512
Stage 1.85 0.66-5.22 0.2436

PLR 1.01 1.00-1.01 <0.001 1.01 1.01-1.02 0.0002
Age 0.95 0.91-1.00 0.0533
LVI 2.31 0.60-8.84 0.2227
Stage 1.81 0.66-4.98 0.2488

Sl 1.00 1.00-1.00 <0.001 1.00 1.00-1.00 <0.0001
Age 0.95 0.90-1.00 0.0462
LVI 1.82 0.44-7.47 0.4052
Stage 1.86 0.65-5.36 0.2479

SIRI 1.43 1.17-1.74 0.0004 1.37 1.12-1.66 0.0017
Age 0.94 0.90-0.99 0.0269
LvI 2.67 0.68-10.41 0.1572
Stage 1.66 0.60-4.60 0.3298

LMR 0.73 0.52-1.01 0.063 0.80 0.57-1.13 0.2091
Age 0.96 0.91-1 0.0487
LVI 2.35 0.68-8.19 0.1782
Stage 1.95 0.76-4.96 0.1637

AlISI: Aggregate Index of Systemic Inflammation; Cl: confidence interval; LMR: lymphocyte-to-monocyte ratio; LVI: lymphovascular invasion;
NLR: neutrophil-to-lymphocyte ratio; OR: odds ratio; PLR: platelet-to-lymphocyte ratio; SII: Systemic Immune-Inflammation Index; SIRI: Systemic
Inflammation Response Index; SMOTE: synthetic minority oversampling technique.

Similarly, in a separate case-control study, NLR val-
ues above 2.06 were associated with testicular cancer,
with ROC analysis yielding an AUC of 0.74 and bal-
anced sensitivity and specificity around 69%.'? Bauzd et
al further demonstrated that an NLR cutoff of 2.2 (AUC
0.802; sensitivity 76%, specificity 70%) could differenti-
ate patients with testicular tumors from those with
benign conditions.”? Collectively, these studies report
cutoff values between 2.0-3.4, which closely align with

our threshold of 3.14, underscoring the reproducibility
of NLR as a marker of advanced disease. It should
be noted that the AUC values observed in this study
were below 0.85, indicating moderate rather than
high diagnostic performance, and supporting the role
of inflammatory indices as complementary rather than
standalone diagnostic tools.

SIl has also been examined in TGCTs. Wang et al
identified an Sl cutoff near 1000, significantly asso-
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Figure 1. Receiver operating characteristic (ROC) curves of six systemic inflammatory indices for predicting metastatic disease af
diagnosis (A) pre-SMOTE; and (b) post-SMOTE analysis. SMOTE: synthetic minority oversampling technique.

ciated with poor prognostic features, while another
study proposed a threshold of 881.24 as predictive
of disease status.> Our SlI cutoff of ~682 is slightly
lower but still consistent with the overall literature, with
comparable discriminative accuracy. Furthermore, met-
astatic GCT cohorts have shown that both NLR and
SIl carry prognostic value in predicting progression-free
and overall survival, altthough they do not outperform
established IGCCCG (International Germ Cell Cancer
Collaborative Group) classification when adjusted in
multivariable models."

In contrast, evidence regarding SIRI and AlSI in tes-
ticular cancer is essentially absent. Our study there-
fore represents, to the best of our knowledge, the
first attempt to define ROC-based cutoff thresholds
for these indices in this malignancy. Nevertheless, find-

ings from other cancers strongly support their clinical
relevance.

For example, Yu et al demonstrated that high SIRI
values independently predicted worse survival out-
comes in patients with upper tract urothelial carcinoma,
particularly when combined with tumor multifocality."
Cai et al reported that elevated preoperative SIRI sig-
nificantly correlated with inferior survival in resectable
colorectal cancer,'"® while Yilmaz et al found SIRI to be
a stronger independent predictor of recurrence and
overall survival than NLR, PLR, or SlI in bladder cancer
patients undergoing cystectomy.'®

AlSI, though less extensively studied, has also been
shown to reflect advanced disease and poor prognosis
in multiple solid tumors, further supporting its potential
role in urologic oncology.

Taken together, our findings extend previous litera-
ture by confirming the diagnostic value of established
indices (NLR, PLR, LMR, SlI) while introducing SIRI and
AlSI as novel markers in testicular cancer. From a clinical
perspective, the addition of these readily obtainable,
cost-effective biomarkers may complement traditional
serum tumor markers (AFP, B-hCG, LDH), which are
not always elevated, thereby enhancing risk stratifica-
tion at diagnosis. The strengths of our study include the
simultaneous evaluation of all six indices in a contempo-
rary cohort and the establishment of cutoff thresholds
through ROC analysis.

Limitations

This study has several limitations, including its retrospec-
tive, single-center design and the lack of external valida-
tion of the proposed cutoff values. Although SMOTE

Table 4. Optimal cutoff values and diagnostic performance (sensitivity, specificity, PPV, NPV) of inflammatory indices

before and after SMOTE adjustment

Variable | Pre-SMOTE
Cutoff Sensitiviy | Specificity | PPV NPV

SII 682.07 0.82 0.63 0.28 0.95
SIRI 2.84 0.64 0.84 0.40 0.93
AlSI 1222.66 0.50 0.94 0.58 0.91
NLR 3.14 0.67 0.78 0.34 0.93
LMR 2.68 0.46 0.72 0.21 0.90
PLR 152.25 0.64 0.75 0.31 0.93

Post-SMOTE

Cutoff Sensitivity | Specificity | PPV NPV
669.14 0.83 0.64 0.28 0.95
2.67 0.66 0.85 0.43 0.93
1143.88 0.52 0.92 0.52 0.91
2.97 0.68 0.78 0.35 0.93
2.64 0.54 0.75 0.28 0.91
146.23 0.65 0.75 0.31 0.93

AlISI: Aggregate Index of Systemic Inflammation; Cl: confidence interval; LMR: lymphocyte-to-monocyte ratio; LVI: lymphovascular invasion; NLR:
neutrophil-to-lymphocyte ratio; NPV: negative predictive value; PLR: platelet-to-lymphocyte ratio; PPV: positive predictive value; SII: Systemic
Immune-Inflammation Index; SIRI: Systemic Inflammation Response Index; SMOTE: synthetic minority oversampling technique.
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was applied as a secondary sensitivity analysis to address
class imbalance, synthetic oversampling may increase
the risk of overfitting and limit the generalizability of
the results. Therefore, diagnostic performance esti-
mates, particularly those derived from SMOTE-adjusted
analyses, should be interpreted with caution. External
validation in larger, multicenter cohorts is warranted
to confirm the reproducibility of these findings and
to determine whether integrating inflammatory indi-
ces with established IGCCCG prognostic classification
improves predictive accuracy.

CONCLUSIONS

In summary, our data confirm the association of
elevated NLR, PLR, and Sll and reduced LMR with
metastatic testicular cancer, consistent with previous
studies, while also presenting the initial evidence that
SIRI'and AlISI may serve as novel, clinically useful bio-
markers at the initial diagnosis of metastatic testicular
cancer. These indices are not intended to replace the
established IGCCCG prognostic classification but may
provide complementary information to enhance risk
stratification at diagnosis.
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