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Purpose: The relationship with endothelial activation and stress index (EASIX), which represents the degree of endothelial dys-
function, is unwell known in upper tract urothelial carcinoma (UTUC). The present study aims to assess the prognostic value of the
EASIX for recurrence-free survival (RFS) and overall survival (0S) in patients with UTUC who underwent radical nephroureterec-
tomy (RNU).

Materials and Methods: We retrospectively reviewed the clinical data of 627 patients with UTUC who underwent RNU without
neoadjuvant chemotherapy at three hospitals between 2002 and 2019. EASIX scores were calculated using the formula “serum lac-
tate dehydrogenase (U/L)xcreatinine (mg/dL) /platelet count (10°/L)" and evaluated based on log,-transformed values. We divided
the patients according to the EASIX score (>1.27 vs. <1.27).

Results: Among 627 patients, 380 were finally analyzed. Using maximally selected log-rank statistics, the optimal EASIX cutoff
value was 1.27 on the log, scale. The baseline characteristics were similar between the two groups except for age. The high EASIX
score group had worse RFS and OS than the low EASIX score group (log-rank p=0.001 and p=0.006, respectively). At 5 years, the
mean RFS and OS difference between the low and high EASIX score groups was 11.1 and 7.35 months, respectively. High EASIX
score remained a key prognosticator of RFS and OS after RNU in multivariable analysis.

Conclusions: EASIX score may represent endothelial dysfunction in patients with UTUC and may serve as a readily available prog-
nostic factor for oncologic outcomes.
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INTRODUCTION all urothelial carcinomas (UCs) [1]. Although the cause of
UTUC remains unknown, many environmental factors have

Upper tract urothelial carcinoma (UTUC) is a relatively  been linked to its development, such as cigarette smoking,
rare disease that accounts for approximately 5% to 10% of  use of medications (eg, Chinese herbs and aristolochic acid),
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chronic infection, exposure to carcinogenic chemicals, and
occupational carcinogenesis [2] Additionally, gene mutations
and hereditary nonpolyposis colorectal carcinoma, a genetic
condition also known as Lynch syndrome, have been linked
to the development of UTUC [3]

Currently, the gold standard treatment method for
UTUC is radical nephroureterectomy (RNU) with bladder
cuff excision. The patients’ survival after RNU mainly de-
pends on the pathologic stage; however, Eastern Cooperative
Oncology Group performance status (ECOG-PS), age, diabetes
mellitus, and preoperative hydronephrosis are also prognos-
tic factors in UTUC [4]

Recently, the endothelial activation and stress index
(EASIX) score, which represents the degree of endothelial
dysfunction, was reported to be a reliable prognostic factor
in hematologic diseases [5,6] This score is calculated using
the following formula: serum lactate dehydrogenase (LDH)
level (U/L)xcreatinine level (mg/dL)/platelet count (10%/
L). UC is also associated with angiogenesis and endothelial
dysfunction [7] In addition, platelet count, serum creatinine
level, and LLDH level, which comprise the EASIX score, have
been suggested as prognostic factors in UC [810] Therefore,
we aimed to investigate the prognostic role of EASIX in pre-
dicting recurrence-free survival (RFS) and overall survival
(OS) in patients with UTUC undergoing RNU.

MATERIALS AND METHODS

1. Study population and design

This study was approved by the Institutional Review
Board of Chonnam National University Hwasun Hospital
(IRB no. CNUH-2020-277) and was conducted in accordance
with the Declaration of Helsinki. Patient consent was
waived. Three tertiary academic hospitals in Korea partici-
pated in this retrospective study. Patients who underwent
RNU for UTUC without neoadjuvant chemotherapy be-
tween 2002 and 2019 were eligible for the study (n=627). We
excluded patients with a previous history of bladder cancer,
contralateral UTUC, distant metastasis, positive surgical
margin status, variant histology, and missing essential data
(n=247). A total of 380 patients were finally included in the
analysis. Fig. 1 shows the patient flow diagram. Owing to
the retrospective study design, postoperative follow-up was
not standardized. However, at our institution, patients are
generally followed up every 3 to 4 months in the first year
after RNU, every 6 months in the second to fifth years, and
annually thereafter. The follow-up evaluation generally
includes history taking, physical examination, performance
status assessment, serum laboratory tests, chest radiography,
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urinary cytology, cystoscopic bladder evaluation, and abdom-
inopelvic computed tomography.

2. Data collection

The clinical and pathologic data included the follow-
ing parameters: age, sex, body mass index (BMI), ECOG-PS,
underlying disease, operation method, tumor location, tumor
stage and grade, tumor size, lymphovascular invasion, con-
comitant carcinoma in situ (CIS), adjuvant chemotherapy,
synchronous bladder tumor, LDH level, serum creatinine
level, and platelet count.

3. EASIX score estimation

EASIX was assessed at the time of diagnosis. The EASIX
score was calculated as “LLDH level (U/L)Xcreatinine level
(mg/dL)/platelet count (10°/L)” and evaluated based on log,
transformed values [5] Thereafter, the patients were cat-
egorized into two groups according to the EASIX score: high
EASIX score (log, EASIX >127) and low EASIX score (log,
EASIX <127) groups.

4, Study outcomes

The outcome measures in both groups were RFS and
OS, measured in months from the date of RNU. RFS was
defined as the time from RNU to any recurrence or death
or the last follow-up. Bladder recurrence was not included in

Patients data from three
tertiary academic hospitals
(n=627)

Patients excluded,
with reasons
(n=247)

- Previous history of

bladder cancer
(n=45)
- Contralateral UTUC
(n=5)
» - Distant metastasis
(n=10)
- Positive surgical
margin status
(n=8)
- Variant histology
(n=56)
- Missing essential data
(n=123)

v
Included
(n=380)

|
| }

High EASIX Low EASIX
(log, EASIX >1.27) (log, EASIX £1.27)
(n=68) (n=312)

Fig. 1. Flowchart diagram for the patient selection process. UTUC, up-
per tract urothelial carcinoma; EASIX, endothelial activation and stress
index.
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the calculation of RFS or OS because it did not affect sur-
vival in the current patient population. OS was defined as
the time from RNU to any cause of death or the last follow-
up. The cutoff date of the last follow-up was December 31,
2019.

5. Statistical analysis

Maximally selected log-rank statistics using an exact
Gauss method were applied to calculate an optimal cutoff
in survival distributions according to EASIX [6,11] Maxi-
mally selected log-rank statistics evaluate cutoff, classifying
observations into two groups by a continuous or ordinal
prognostic variable [11]. The clinicopathologic variables were
compared between groups using the chi-squared and inde-
pendent t-tests. Kaplan—Meier survival curves with log-rank
tests were used to compare RFS and OS between the two
groups. We calculated life months gained using differences
in restricted mean survival time [12] Variables associated
with RFS and OS were determined by univariable and
multivariable Cox proportional hazard regression models.
Among the variables, those with p<0.25 were selected (on
univariable analysis for RFS and OS) and included in the
multivariable analysis (stepwise forward procedure) us-
ing Cox proportional hazards regression model, which was
performed to achieve adjusted hazard ratio (HR) to deter-
mine independent prognostic factors for RFS and OS. All
data were analyzed using MedCalc for Windows (ver. 196,
MedCale Software, Ostend, Belgium) and R (version 333, R
Foundation for Statistical Computing, Vienna, Austria). The
significance level was set at 0.05.

RESULTS

1. Study population

The clinicopathologic data of the 380 patients are sum-
marized in Table 1. The median follow-up period was 321
months (interquartile range, 152—-615 months). We compared
patient factors (age, sex, BMI, diabetes mellitus, hyperten-
sion, ECOG-PS, operation method, and adjuvant chemo-
therapy) and tumor factors (tumor location, stage, grade,
and size; lymphovascular invasion; synchronous bladder
tumor; concomitant CIS) between the high and low EASIX
score groups. The baseline characteristics of patients in the
two groups were similar except for age. Patients in the high
EASIX score group were older than those in the low EASIX
score group (711+7.8 vs. 68+96 years, p=0011).

In both group, male patients were dominant (75.0%,
69.2%, p=0.346). BMI was not different between two groups
(23.8%+3.7%, 23.7%+3.0%, p=0.716). The prevalence of hyper-
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Prognostic value of EASIX and UTUC

Table 1. Comparison of baseline clinicopathologic characteristics

High EASIX Low EASIX
(log, EASIX (log, EASIX

Characteristic ~1.27) <1.27) p-value
(n=68) (n=312)
Patient factor
Age (y) 71.1+£7.8 68+9.6 0.011%
Sex
Male 51(75.0) 216(69.2) 0.346"
Female 17 (25.0) 96 (30.8)
Body mass index (kg/m’) 23.8+3.7 237430 0716
Diabetes mellitus
Yes 23(33.8) 73(234) 0.073°
No 45 (66.2) 239 (76.6)
Hypertension
Yes 28(412) 122(39.1)  0.751°
No 40(58.8) 190 (60.9)
ECOG-PS
0-1 64(94.1) 293(93.9)  0.948"
>2 4(5.9) 19 (6.1)
Operation method
Open 21(30.9) 71(22.8) 0.156°
Laparoscopic 47 (69.1) 241(77.2)
Adjuvant chemotherapy
Yes 27(39.7) 101 (32.4) 0.246"
No 41(60.3) 211(67.6)
Tumor factor
Tumor location
Renal pelvis 26(382) 155(49.7)  0.087°
Ureter 42(61.8) 157(50.3)
Stage
Tis-T2 42(61.8) 198 (63.5) 0.792°
T3-T4 26(38.2) 114(36.5)
Grade
High 54(79.4) 232(74.4) 0.382°
Low 14(20.6) 80(25.6)
Size (cm) 3.6+2.2 34+23 0.626°
Lymphovascular invasion
Yes 18(26.5)  52(16.7) 0.059"
No 50(73.5) 260 (83.3)
Synchronous bladder tumor
Yes 18(26.5) 57(183) 0.124°
No 50(73.5) 255(81.7)
Concomitant carcinoma in situ
Yes 7(103) 38(122) 0663
No 61(89.7) 274(87.8)

Values are presented as meanzstandard deviation or number (%).
EASIX, endothelial activation and stress index; ECOG-PS, European Co-
operative Oncology Group performance status.

*:Student t-test; *:chi-squared test.

*Statistically significant p<0.05.
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Fig. 2. Kaplan—Meier survival curves for recurrence-free survival (A) and overall survival (B) according to the endothelial activation and stress in-

dex (EASIX) score.

tension and diabetes mellitus were higher in high EASIX
group (41.2% vs. 391%, 338% vs. 234%) but not statistically
significant. Operation was more performed by laparoscopic
method than open method in both group (69.1%, 77.2%,
p=0156). In tumor factors, patients with ureter tumor out-
numbered patients with renal pelvis tumor (61.8%, 50.3%,
p=0.087). By biopsy results from operation, patients with Tis-
T2 cancer stage were more than patients with T3-T4 cancer
stage (61.8%, 635%, p=0.792), and high-grade carcinoma were
more observed (79.4%, 74.4%, p=0.382) in both groups. Lym-
phovascular invasion (26.5%, 16.7%, p=0.059), synchronous
bladder tumor (26.5%, 18.3%, p=0.124) and concomitant CIS
(10.3%, 12.2%, p=0.663) were not different in both groups.

2. Survival analysis

1) RFS

Patients with a high EASIX score had worse median
RES than those with a low EASIX score (130 months, 95%
confidence interval [CI} 9.9-17.8 months vs. 234 months,
95% CI 181-119.3 months; log-rank p=0.001; Fig. 2A). At 5
years, the mean RFS difference between patients with low
EASIX scores and those with high EASIX scores was 11.1
months (95% CI: 584-16.3 months). Along with previously
reported prognostic factors [13], such as age (HR 1.02, 95% CI:
1.00-1.03, p=0.045; Table 2), pathologic T stage (>T3) (HR: 140,
CI 1.07-1.84, p=0014), diabetes mellitus (HR: 1.67, CL: 1.25-2.24,
p=0.005), lymphovascular invasion (HR: 192, CI: 1.36—-2.72,
p=0002), synchronous bladder tumor (HR: 1.90, CI: 1.39-260,
p=0.001), a high EASIX score was independently associated
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with worse RFS (HR: 1.68, CI: 1.22—-2.30, p=0.001) compared
with a low EASIX score in the multivariable Cox regression
model.

2)0S

Patients with high EASIX scores had worse median OS
than those with low EASIX scores (57.7 months, 95% CI:
31.8-1984 months vs. 880 months, 95% CI: 620-1014 months;
log-rank p=0.006; Fig. 2B). At 5 years, the mean OS differ-
ence between patients with low EASIX scores and those
with high EASIX scores was 7.35 months (95% CIL: 1.34—134
months). Along with previously reported prognostic factors
[13], like age (HR: 1.06, 95% CI: 1.03—1.08, p=0.001; Table 2),
pathologic T stage (>T3) (HR: 1.78, CI: 1.11-2.85, p=0.016), lym-
phovascular invasion (HR: 297, CI: 1.96—4.49, p=0.001), con-
comitant CIS (HR: 1.74, CL: 1.06—2.84, p=0.026), a high EASIX
score was associated with worse OS (HR: 171, CI: 1.16-254,
p=0.006) compared with a low EASIX score in the multivari-
able Cox regression model.

DISCUSSION

To our best knowledge, this study is the first to evaluate
the prognostic value of EASIX in patients with UTUC who
underwent RNU. Our results suggested that a high EASIX
score was associated with poor RFS and OS. EASIX com-
prises serum LDH level, creatinine level, and platelet count.
These three factors have been suggested as prognostic fac-
tors in UTUC and to be related to endothelial dysfunction

https://doi.org/10.4111/icu.20220204
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Prognostic value of EASIX and UTUC

Table 2. Univariable and multivariable Cox proportional hazard regression analysis for recurrence-free and overall survival (n=380)

Univariable analysis

Multivariable analysis

Variable
HR (95% Cl) p-value HR (95% Cl) p-value
Recurrence-free survival
Age 1.01 (1.00-1.05) 0.021* 1.02 (1.00-1.03) 0.045*
BMI >25 kg/m2 1.09 (0.82-1.45) 0.551
Diabetes mellitus 1.57 (1.17-2.09) 0.002* 1.67 (1.25-2.24) 0.005*
ECOG-PS =2 1.43(0.81-2.51) 0.207
Laparoscopic surgery 0.93 (0.69-1.26) 0.675
Adjuvant chemotherapy 1.23(0.93-1.61) 0.139
Ureter tumor 1.38(1.05-1.82) 0.019*
T stage (=pT3) 1.67 (1.02-2.05) 0.002* 1.40(1.07-1.84) 0.014*
High grade 1.39(1.01-1.92) 0.042*
Size >3 cm 1.27 (0.97-1.67) 0.079
Lymphovascular invasion 2.10(1.51-2.92) 0.001* 1.92(1.36-2.72) 0.002*
Synchronous bladder tumor 1.75(1.29-2.37) 0.003* 1.90 (1.39-2.60) 0.001*
Concomitant CIS 1.46 (0.98-2.18) 0.059
LDH =472 0.91 (0.54-1.51) 0.717
Serum creatinine 1.13(0.97-1.31) 0.111
Thrombocytopenia 0.86 (0.41-1.84) 0.714
High EASIX (>1.27) 1.98 (1.35-2.71) 0.001* 1.68 (1.22-2.30) 0.001*
Overall survival
Age 1.05(1.03-1.07) 0.001* 1.06 (1.03-1.08) 0.001*
BMI >25 kg/m2 0.86 (0.59-1.25) 0.438
Diabetes mellitus 1.03(0.71-1.51) 0.841
ECOG-PS =2 0.84 (0.34-2.06) 0.711
Laparoscopic surgery 1.03 (0.70-1.51) 0.862
Adjuvant chemotherapy 2.43(1.71-3.46) 0.001* 1.52(0.97-2.40) 0.067
Ureter tumor 1.23 (0.86-1.75) 0.247
T stage (=pT3) 3.16 (2.21-4.51) 0.001* 1.78(1.11-2.85) 0.016*
High grade 2.35(1.46-3.77) 0.004*
Size >3 cm 1.27 (0.89-1.81) 0.182
Lymphovascular invasion 3.81(2.59-5.59) 0.001* 2.97 (1.96-4.49) 0.001*
Synchronous bladder tumor 0.98 (0.64-1.49) 0.927
Concomitant CIS 2.28(1.41-3.72) 0.009* 1.74 (1.06-2.84) 0.026*
LDH =472 1.61(0.93-2.76) 0.083
Serum creatinine 1.12 (0.86-1.43) 0.389
Thrombocytopenia 2.01(0.93-4.31) 0.074
High EASIX (>1.27) 2.13(1.32-3.12) 0.001* 1.71(1.16-2.54) 0.006*

HR, hazard ratio; Cl, confidence interval; BMI, body mass index; ECOG-PS, European Cooperative Oncology Group performance status; pT3, patho-
logic T stage; CIS, carcinoma /n situ; LDH, lactate dehydrogenase; Thrombocytopenia, platelet <150,000/uL; EASIX, endothelial activation and

stress index.
*Statistically significant p<0.05.

[81014-16] Elevated levels of preoperative serum LDH were
reported to be related to poor survival in UTUC after RNU
[10,16]. A study from China that evaluated 100 UTUC pa-
tients who underwent RNU showed that high preoperative
serum LDH was associated with shorter disease-free sur-
vival and OS [10] A similar finding was reported in another
study that analyzed 668 UTUC patients who received RNU

Investig Clin Urol 2022;63:623-630.

[16]. In this cohort, elevated preoperative LDH was associated
with poor RFS and OS in univariable analysis but lost sig-
nificance in multivariable analysis [16] Patients with preex-
isting renal insufficiency had a significantly lower survival
probability and a high disease recurrence after RNU for
UTUC than those without preexisting renal insufficiency
[915] A multicenter study from Korea revealed that preop-

www.icurology.org 627
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erative chronic kidney disease was independently related
to worse RFS and OS [9] A study from Japan showed that
preoperative severe renal insufficiency (estimated glomeru-
lar filtration rate<45 mI/min/1.73 m® had a higher risk for
relapse and lower survival probability [15] In addition, pre-
operative or postoperative thrombocytosis is also associated
with aggressive tumor characteristics and worse survival
outcomes [8,14] Foerster et al. [8] reported that preoperative
thrombocytosis was associated with advanced tumor stage
and grade, lymph node metastasis, lymphovascular inva-
sion, tumor architecture, necrosis, and concomitant CIS and
predicted shorter RFS. In another study, which studied for
269 patients undergoing RNU in three tertiary care centers
and revealed that postoperative thrombocytosis was associ-
ated with shorter RFS after RNU for UTUC [14] However,
we did not find any studies investigating the relationship
between preoperative thrombocytopenia and oncologic out-
comes in UTUC. We investigated the prognostic value of
each variable (serum LDH, creatinine, and platelet count)
for RFS and OS, but univariable analysis showed no mean-
ingful results (Table 2). This result may suggest that the
EASIX score rather than one single factor is more associated
with oncological outcomes in UTUC.

Endothelial dysfunction and tumor angiogenesis are
known to play key roles in tumorigenesis, growth, and
metastasis [17-19] Angiogenesis is directly associated with
the development of metastasis and is closely related to the
expression of vascular endothelial growth factor (VEGF) in
cancer. For example, high VEGF expression is a prognostic
factor for unfavorable prognosis, and the VEGF level is
proportional to both malignant tumor potential and tumor
progression, indicating that VEGF has a role as a prognostic
marker in kidney cancer [20]. Furthermore, proliferation
of tumor-associated endothelial cells guides angiogenesis,
which has a role in the carcinogenesis of colorectal cancer
[17] In UC, the most commonly investigated in bladder can-
cer, angiogenesis is associated with endothelial dysfunction,
which causes the overexpression of several growth factors
(eg., VEGF, basic fibroblast growth factor, hypoxia-inducible
factor 1a, platelet-derived endothelial growth factor, and epi-
dermal growth factor receptor) that are positively correlated
with a poor prognosis [7,18,20] Recently, microvessel density
has been shown to be an independent prognostic factor for
survival and used to quantify tumoral angiogenesis in UC
[18,20] However, the evaluation of these factors requires im-
munohistochemical staining of tumor tissue, which means
that the patients’ prognosis can only be predicted after
surgery. Predicting the prognosis of cancer patients before
treatment irrespective of surgery or chemotherapy may be
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useful in counseling the patients and their families. There-
fore, if endothelial dysfunction can be measured before
treatment, it would be helpful in predicting the prognosis of
the disease. However, the measurement of endothelial dys-
function is limited by the lack of specific routine tests.

The EASIX score, which has been proposed to represent
endothelial dysfunction, has been reported to predict OS
after allogeneic stem cell transplantation and lower-risk
myelodysplastic syndrome [5,21] The prognostic value of the
EASIX score has been externally validated in other cohorts
of patients with hematologic disorders [22] Moreover, in
patients with newly diagnosed multiple myeloma, a high
EASIX score at diagnosis was associated with unfavorable
disease characteristics, advanced disease stage, and poor
survival outcomes [6] In line with these studies, our study
showed similar results. Therefore, the EASIX score is a
simple and readily available tool for measuring endothelial
dysfunction in hematologic or solid malignancies. However,
these results should be interpreted with caution. There is
currently no direct evidence of an EASIX score and angio-
genesis, but the EASIX score is suggested as a surrogate for
endothelial dysfunction. Therefore, we inferred that the
EASIX score might be associated with angiogenesis since
angiogenesis is related to endothelial dysfunction. As this
study 1s the first report to investigate the prognostic role
of EASIX in UTUC or solid tumors, the exact mechanism
of EASIX and angiogenesis should be elucidated in future
studies.

Several recent studies have shown that biochemical
markers in the blood can predict the prognosis of patients
with UTUC [23-28] These factors have also been evaluated
by other studies that showed similar results. From one meta-
analysis article, the low preoperative serum albumin level
is positively associated with a worse prognosis of UC based
on ethnicity, cut-off value, tumor type, analyses type, and
sample size. The patients with decreased preoperative se-
rum albumin had more unfavorable long-term survival and
short-term outcomes [23]. Also, Mori et al. [24,25] reviewed
54 studies with 22,513 patients and uncovered that several
preoperative blood-based biomarkers were significantly as-
sociated with cancer-specific survival (CSS). These were
neutrophil-lymphocyte ratio, c-reactive protein, platelet-
Iymphocyte ratio, white blood cell, De Ritis ratio, fibrinogen,
albumin-globulin ratio, hemoglobin and estimate glomerular
filtration rate. Modified Glasgow prognostic score mirrors of
systematic inflammation response of the body, is associated
with poor oncological outcomes in UTUC patients treated
with RNU [26] In another cohort study, increased derived
neutrophil-lymphocyte ratio was statistically significantly

https://doi.org/10.4111/icu.20220204
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associated with shorter CSS, as well as with shorter OS in
European patients with UTUC [27] Before the publication of
recent studies [23-27], these blood-based prognostic markers
were not included in the European Association of Urology
guidelines [28], however, they are now reflected in the guide-
lines [4] Therefore, preoperative blood-based prognostic fac-
tors are not negligible in patients with UTUC undergoing
RNU. Moreover, recently preoperative sterile pyuria was in-
dependently associated with intravesical recurrence but was
not associated with OS after RNU in patients with UTUC
[29] Therefore, patient-derived laboratory biomarkers should
be more investigated in future studies.

Our study had some limitations inherent to its multi-
center nature, including possible variations in laboratory,
pathologic, and surgical assessments. First, we did not collect
data on pathologic lymph node status because most surger-
ies were performed without routine lymph node dissection
at each institution. As the current evidence on the benefit
of lymph node dissection in UTUC is limited [30], further
studies are warranted to investigate the association between
pathologic nodal involvement and EASIX score. Second, the
formula for calculating the EASIX score includes hemato-
logic factors (serum LDH level, creatinine level, and platelet
count), which can be affected by underlying diseases other
than malignancy. Moreover, based on the formula, throm-
bocytopenia rather than thrombocytosis is probably more
highly associated with poor oncologic outcomes in patients
with UTUC; however, we could not find any evidence of an
association between thrombocytopenia and UTUC prognosis.
Third, we only assessed preoperative laboratory values. How-
ever, after nephroureterectomy, the serum creatinine level of
patients may be elevated. Thereby, some patients in the low
EASIX score group can be reclassified into the high EASIX
score group. Finally, similar to other blood-based prognostic
factors, the definite cutoff value of the EASIX score needs to
be established. Despite these limitations, given the rarity of
UTUC, we believe that our study cohort may be representa-
tive of the UTUC population and that the EASIX score may
have a prognostic value in patients with UTUC.

CONCLUSIONS

The EASIX score may represent endothelial dysfunction
in patients with UTUC and may serve as a readily avail-
able prognostic factor for oncologic outcomes. The findings
of this study may help urologists in providing advice to pa-
tients with a high EASIX score before surgical management
and may offer a rationale for the stratification of patients
according to the EASIX status (high vs. low) in future bio-
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