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Chapter 4

Vascular health in breast cancer
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Abstract

Background—In patients with early breast cancer, treatment can increase long-term
cardiovascular risk. Non-invasivemeasurements of vascular healthmay help identify
patients at risk.
Methods — In a cross-sectional study conducted at two Dutch hospitals, intima-
media thickness (IMT), pulse-wave velocity (PWV), and advanced glycation end-
products (AGEs, measured by skin autofluorescence, SAF)were analysed in patients
who were treated for early breast cancer and were to years of age at time of dia-
gnosis.
Results — Of included women, had to years (median age years) and

had to years of follow-up (median age years, ). Visceral obesity
( versus , ), hypertension ( versus , ), and the
metabolic syndrome ( versus ; ) were highly prevalent in both the
-to- - and -to- -year follow-up groups, respectively. AGEs were similar between
-to - (SAF AU) and -to- -year follow-up groups ( AU, P = 0.49). Meas-

ured by ultrasound at the common carotid artery, IMT mm or a plaque were
found in versus of patients with to and to years of follow-up, respect-
ively ( ). In a subgroup with PWV measurements, abnormal local PWV at
the common carotid artery ( m s ) was found in ( ) versus ( ,
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) of the -to- - and -to- -year follow-up groups, respectively. In multiple
linear regression, presence of the metabolic syndrome was one of the main determ-
inants of AGEs, IMT, and local PWV.
Conclusion—Abnormal AGEs, IMT, or local PWVwere uncommon in breast cancer
survivors treated at ages to years in both the -to- - and -to- -year follow-up
groups. On the other hand, obesity, hypertension, and the metabolic syndrome were
highly prevalent and should be a target for intervention.

4.1 Introduction

Adverse cardiovascular effects of anticancer treatment have become increasingly
relevant with the increasing number of long-term cancer survivors. Recent ESMO
consensus recommendations on management of cardiovascular disease in cancer
patients throughout oncological treatment and follow-up stress the importance of
screening for subclinical cardiovascular disease and cardiovascular risk factors.1 Pre-
vention, detection, and monitoring of cardiovascular toxicity related to cancer ther-
apy appear especially relevant to breast cancer patients, since radiotherapy, anthra-
cyclines, and trastuzumab are known to be potentially cardiotoxic. However, neither
the heart nor the vascular system function in a vacuum, and there is a need for more
detailed investigation into vascular health rather than just cardiac health in the field
of cardio-oncology, as stated by American Heart Association in 2019.2

Intima-media thickness (IMT) at the carotid artery is amarker of subclinical ather-
osclerosis and cardiovascular risk.3,4 Pulse-wave velocity (PWV) is ameasurement of
arterial stiffness and is considered to predict cardiovascular events.3,5 Advanced glyc-
ation end-products (AGEs) are metabolic or oxidative stress-derived end-products
of sugars, usually protein-bound.6 Skin autofluorescence is a validated non-invasive
measure of tissue accumulation of AGEs.7 The predictive value of skin autofluores-
cence for all-cause and cardiovascular mortality as well as for non-fatal cardiovas-
cular events has been shown for patients with diabetes mellitus, renal insufficiency,
peripheral artery disease, and myocardial infarction.8–11

Data on IMT, PWV, and AGEs in breast cancer survivors are lacking, although
these non-invasive parameters of vascular health status may be of value in discern-
ing which patients with early breast cancer are particularly at increased cardiovascu-
lar risk. This analysis aims to determine IMT, PWV, and AGEs in relation to follow-
up duration, multimodal cancer treatment, and other cardiovascular risk factors in a
large cohort of relatively young long-term breast cancer survivors. Myocardial dys-
function in the same cohort has been assessed and previously described elsewhere.12

4.2 Patients and methods

4.2.1 Study design

This cross-sectional study included women treated for invasive early breast cancer
(TNM stage I–III) or ductal carcinoma in situ (DCIS) in the Netherlands Cancer In-
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stitute - Antoni van Leeuwenhoek (NKI-AVL) or University Medical Centre Gronin-
gen (UMCG). Patients had been to years of age at time of diagnosis and were
either to or to years after initial treatment at time of study visit. Exclusion
criteria were: (a) history of radiotherapy or chemotherapy unrelated to breast can-
cer or DCIS, (b) current treatment for breast cancer or DCIS recurrence or treatment
for second malignancy (except non-melanoma skin cancer and carcinoma in situ of
the cervix), (c) history of cardiovascular disease (heart failure, acute coronary syn-
drome, coronary revascularization procedure, symptomatic valvular dysfunction, or
cardiomyopathy) before breast cancer or DCIS diagnosis. Of note, patients with car-
diovascular disease after initial breast cancer or DCIS diagnosis could participate.
The study was approved by the medical ethical review board of the NKI-AVL and is
registered with ClinicalTrials.gov, identifier NCT02485626.

4.2.2 Study procedures

Patient accrual has been described in detail elsewhere.12 In short, of eligible,
invited women gave written consent and completed a first study visit including
a detailed questionnaire, physical examination, echocardiography, fasting blood
and urine sampling, vascular ultrasound, and skin autofluorescence measurement.
Smoking status was defined as the self-reported current smoking status at study
visit. Physical examination includedmeasurement of length (cm), weight (kg), waist
and hip circumference (cm) and blood pressure (mmHg) (M10-IT Intellisense, OM-
RON, Kyoto, Japan). Total cholesterol (mmol L ), HDL cholesterol (mmol L ),
LDL cholesterol (mmol L ), triglycerides (mmol L ), glucose (mmol L ), HbA1c
(mmolmol ), creatinine L ), NT-proBNP (ngL ), troponin T (ngL ),
C-reactive protein (CRP, mgL ), thyroid-stimulating hormone (TSH, mUL ),
free thyroxine (fT4, pmol L ), luteinising hormone (LH, IUL ), and oestradiol
(nmol L ) were measured in blood. Albumin (mgL ) was measured in urine.
Waist circumference cm was considered a proxy for visceral obesity. Body mass
index (BMI) was classified as kgm , and kgm , or kgm .
Hypertension was defined as systolic blood pressure mmHg, diastolic blood
pressure mmHg, or use of antihypertensive drugs (self-reported or frommedic-
ation listening using Anatomical Therapeutic Chemical Classification System (ATC)
codes C02, C03, C07, C08, and C09). Hypercholesterolaemia was defined as total
cholesterol mmol L or use of lipid lowering drugs (self-reported, or from
medication listening using ATC code C10 ). Diabetes was defined as fasting gluc-
ose mmol L , HbA1c mmol L , or use of glucose lowering drugs (self-
reported, or from medication listening using ATC code A10), and pre-diabetes was
defined as glucose and mmol L , or HbA1c and mmol L .13
NT-proBNP ngL was considered elevated. Microalbuminuria was defined
as urine albumin mgL . Themetabolic syndromewas present if three of the fol-
lowing criteria were met: waist circumference cm, triglycerides mmol L ,
HDL cholesterol mmol L or use of lipid lowering drugs, blood pressure
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mmHg or use of antihypertensive drugs, fasting glucose mmol L
or use of blood glucose lowering drugs (NCEP ATP III definition, 2004 update).14

4.2.3 Skin autofluorescence and vascular ultrasound

Advanced glycation end-products (AGEs) were measured by skin autofluorescence
(SAF, AU) at the volar side of the lower arm (AGEReader, DiagnOptics Technologies,
Groningen, The Netherlands). From the formula where is SAF
(AU) and is chronological age (years), extracted from a report on reference values
for SAF,15 -scores were calculated. A SAF -score was considered abnormal.

Intima-media thickness (IMT, mm) was measured at the far wall of the left and
right common carotid arteries (CCA) and common femoral arteries (CFA), calcu-
lating the mean of three readings for each location and reporting the mean of left-
sided and right-sided measurements. The presence of plaque was reported if noted
by the technician. In the UMCG, theMyLabOneVascular ultrasound system (Esaote,
Maastricht, The Netherlands) with a MHz linear array transducer (SL3323) and
automatic IMT detection software (QIMT) was used. In the NKI-AVL, the GE Logiq
E9 ultrasound system (GE Healthcare, Wauwatosa, USA) was used to measure IMT.
In addition, in the UMCG only, local pulse-wave velocity (PWV, ms ) was meas-
ured at the same sites using the vessel wall distension curves, brachial blood pressure
and dedicated QAS software. IMT mm and PWV ms were considered
abnormal.3 Participants were instructed to fast for hours prior to blood sampling
and vascular ultrasound examination and to abstain from using skin care products
prior to SAF measurement.

4.2.4 Statistical analysis

AGEs, IMT, and PWV were compared between patients treated to years ago and
to years ago. This differed from the previously reported analysis of myocar-

dial dysfunction between the anthracycline-treated and anthracycline-naive patients
in the same study cohort,12 where the relation between anthracycline exposure and
myocardial dysfunction was the prime objective. Continuous and dichotomous vari-
ables were compared between groups by Mann-Whitney U test and Pearson’s chi-
squared test, respectively. To explore the determinants of AGEs, IMT, and PWV,
simple linear regression analysis was performed using age at study visit, creatinine,
current smoking status, presence of the metabolic syndrome, study site, follow-up
duration (as continuous variable), anthracycline treatment, radiotherapy, and endo-
crine therapy as independent variables. Next, multiple linear regression models for
AGEs, IMT, and PWV were constructed using the same variables and stepwise back-
ward elimination of variables associated at (except for age and creatinine
which were never eliminated). All statistical tests were performed two-sided after ex-
clusion of cases with missing data. Two-sided was considered statistically
significant.
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4.3 Results

The enrolled women in the group with to years of follow-up were median
(range – ) years of age, and younger than the enrolled women in

the group with to years of follow-up, who were median ( – ) years
of age ( ). Patient and treatment characteristics are shown in table 4.1. Hy-
pertension ( versus , ), hypercholesterolaemia ( versus ,

), and the metabolic syndrome ( versus , ) were more
prevalent in the group with to years of follow-up compared to the group with
to years follow-up (table 4.2).
AGEs measured by SAF did not differ between follow-up duration groups

(table 4.3). Age, current smoker status, presence of the metabolic syndrome, and
study site were associated with AGEs in simple linear regression (table 4.4). The
final multiple linear regression model for AGEs included age, current smoker status,
study site, and treatment with anthracycline-based chemotherapy as independent
variables. Simple linear regression lines for AGEs by age remained close to the for-
mula for SAF reference values reported in literature (figure 4.1).

Table 4.1. Patient and treatment characteristicsa

Variable – years
follow-up
( )

– years
follow-up
( )

Age at diagnosis (years) ( – ) ( – )
Year of diagnosis (min. – max.) – – –
Age at study visit (years) ( – ) ( – )
Follow–up duration (years) ( – ) ( – ) –
Surgery

Lumpectomy ( , %) ( ) ( )
Mastectomy ( , %) ( ) ( )
Other ( , %) b ( ) ( )

Radiotherapy ( , %) ( ) ( )
Chemotherapy

None ( , %) ( ) ( )
Including anthracycline ( , %) ( ) ( )
Without anthracycline ( , %) ( ) ( )

Trastuzumab ( , %) ( ) ( )
Endocrine therapy ( , %) c ( ) ( )

a Values are median (interquartile range) or (%).
b One patient had an occult breast cancer for which she had an axillary lymph node dissection. One
patient refused surgery.

c Data missing for subject of the – year follow-up group.
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Table 4.2. Smoking, physical examination, and laboratory measurements at study visita

Variable – years follow-up ( ) – years follow-up ( )

Median (IQR) Median (IQR)

Current smoker ( , %) ( ) ( )
Systolic blood pressure (mmHg) ( – ) ( – )
Diastolic blood pressure
(mmHg)

( – ) ( – )

Hypertension ( , %) b ( ) ( )
Weight (kg) ( – ) ( – )
Waist–hip ratio ( – ) ( – )
Visceral obesity ( , %) ( ) ( )
Body mass index (kgm ) ( – ) ( – )

kgm ( , %) ( ) ( )
and kgm ( , %) ( ) ( )
and kgm ( , %) ( ) ( )
kgm ( , %) ( ) ( )

Metabolic syndrome ( , %) ( ) ( )
HbA1c (mmolmol ) ( – ) ( – )
Glucose (mmol L ) ( – ) ( – )
Diabetes category ( , %)

Normal ( ) ( )
Pre-diabetic ( ) ( )
Diabeticc ( ) ( )

Total cholesterol (mmol L ) ( – ) ( – )
Hypercholesterolaemia ( , %)d ( ) ( )
HDL cholesterol (mmol L ) ( – ) ( – )
LDL cholesterol (mmol L ) ( – ) ( – )
Triglyceride (mmol L ) ( – ) ( – )
TSH (mUL ) ( – ) ( – )
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Variable – years follow-up ( ) – years follow-up ( )

Median (IQR) Median (IQR)

fT4 (pmol L ) ( – ) ( – )
LH (IUL ) ( – ) ( – )
Oestradiol (nmol L ) ( – ) ( – )
NT-proBNP (ngL ) ( – ) ( – )
Troponin T (ngL ) ( – ) ( – )
CRP (mgL ) ( – ) ( – )
Creatinine L ) ( – ) ( – )
Albumin in urine (mgL ) ( – ) ( – )

Microalbuminuria ( ) ( )
a Values are median (interquartile range [IQR]) or (%); denotes the number of cases with non-missing values.
b Antihypertensive drugs were used by and subjects of the -to- - and -to- -year follow-up groups, respectively.
c Glucose lowering drugs were used by and subjects of the -to- - and -to- -year follow-up groups, respectively.
d Lipid lowering drugs were used by and subjects of the -to- - and -to- -year follow-up groups, respectively.
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Figure 4.1. Scatter plot of skin autofluorescence (SAF) as a measure of advanced glycation
end-products (AGEs) in relation to age at study visit. Each point represents the mean of three
measurements at both the left and right arm of a single patient. The solid lines represent a
simple linear regression with a confidence interval. The green dashed line is described by

where is skin autofluorescence and is chronological age (years) from a
report on reference values for skin autofluorescence by Koetsier 15

Figure 4.2. Scatter plots of intima-media thickness (IMT) at the common ca-
rotid artery (CCA) (A) and the common femoral artery (CFA) (B) and local pulse-wave ve-
locity (PWV) at the CCA (C) and the CFA (D) in relation to age at study visit. Note that the
Y-axis in panel C and D have different scales. PWV was measured only at the UMCG. Each
point represents the mean of three measurements at both the left and right side in a single pa-
tient. The solid lines represent a simple linear regression line with a confidence interval.
The dotted lines are cut-offs for abnormal IMT mm and PWV ms .
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Figure 4.2.
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Table 4.3. Advanced glycation end-products (AGEs) measured by skin autofluorescence (SAF), intima-media thickness (IMT),
and local pulse-wave velocity (PWV) at study visita

Variable – years follow-up ( ) – years follow-up ( )

Median (IQR) Median (IQR)

AGEs by SAF (AU) ( – ) ( – )
SAF -score ( – ) ( – )
SAF -score ( , %) ( ) ( )

IMT at CCA (mm) ( – ) ( – )
mm or plaque ( , %)b ( ) ( )

IMT at CFA (mm) ( – ) ( – )
mm or plaque ( , %)c ( ) ( )

Local PWV at CCA (ms ) ( – ) ( – )
m s ( , %) ( ) ( )

Local PWV at CFA (ms ) ( – ) ( – )
m s ( , %) ( ) ( )

a For each subject, the means of three measurements at both the left and right side were calculated. Values are median (interquartile range
[IQR]) or (%); denotes the number of cases with non-missing values. Local PWV was only measured in the UMCG. IMT mm
and PWV ms were considered abnormal. CCA: common carotid artery; CFA: common femoral artery; AU: arbitrary units.

b Plaque was reported on one or both sides in five and five subjects of the -to- - and -to- -year follow-up groups, respectively.
c Plaque was reported on one or both sides in and subjects of the -to- - and -to- -year follow–up groups, respectively.
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Table 4.4. Simple and fitted multiple linear regression analysis of determinants of advanced glycation end-products (AGEs) measured by skin
autofluorescence (SAF) and intima-media thickness (IMT)a

(AGEs by SAF) (IMT at CCA) (IMT at CFA)

Simple Multipleb Simple Multiplec Simple Multipled

Variable β β β β β β

Age at study
visit (years)
Creatinine

L )
Current smoker

No Ref. – ref. – ref. – ref. – ref. –
Yes

Metabolic
syndrome

No ref. – ref. – ref. – ref. – ref. –
Yes

Study site
NKI ref. – ref. – ref. – ref. – ref. – ref. –
UMCG

Follow-up
duration (years)
Anthracyclines

No ref. – ref. – ref. – ref. – ref. –
Yes
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(AGEs by SAF) (IMT at CCA) (IMT at CFA)

Simple Multipleb Simple Multiplec Simple Multipled

Variable β β β β β β

Radiotherapy
No ref. – ref. – ref. –
Yes

Endocrine
therapy

No ref. – ref. – ref. –
Yes
a denotes the number of cases with non-missing values. The multiple linear regression models are based on stepwise backward elimination of candidate
variables (with age at study visit and creatinine as fixed variables); models with all candidate variables included are reported in supplementary table 4. .
CCA: common carotid artery; CFA: common femoral artery; AU: arbitrary units.

b Model fit after removal of subjects due to missingness: , , adjusted .
c Model fit after removal of subjects due to missingness: , , adjusted .
d Model fit after removal of subjects due to missingness: , , adjusted .
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IMT measured at the common carotid and femoral artery did not differ between
follow-up duration groups (table 4.3 and figure 4.2). IMT mm or plaque was
reported more frequently at the femoral than the carotid artery. When measured at
the common carotid artery, age, presence of the metabolic syndrome, and study site
were associated with IMT in both simple linear regression and in the final multiple
linear regression model at (table 4.4). For IMT at the common femoral
artery, age, current smoker status, presence of the metabolic syndrome, study site,
and treatment with anthracycline-based chemotherapy were associated with IMT in
both simple linear regression and in the final multiple l inear regression model at

.
Local PWV was measured at the UMCG site only. Local PWV was higher in pa-

tients with to compared to to years of follow-up when measured at the com-
mon carotid artery, but not at the common femoral artery (table 4.3 and figure 4.2). In
simple andmultiple linear regression, presence of the metabolic syndrome was asso-
ciatedwith PWV at both the common carotid and femoral artery (table 4.5). Multiple
linear regression models for AGEs, IMT, and PWV including all candidate variables
are reported in supplementary tables 4. and 4. ).

The patients with the metabolic syndrome compared to the patients
without the metabolic syndrome were median one year older (median years of
age [interquartile range (IQR) – ] versus years of age [IQR – ], re-
spectively, ) and were more frequently in the subgroup with to years
of follow-up ( versus , respectively, ). Patients with the metabolic
syndrome compared to thosewithout themetabolic syndrome had higherAGEs (me-
dian AU [IQR – ] versus AU [IQR – ], ). Patients
with the metabolic syndrome had higher IMT at the common carotid artery (median

mm [IQR – ] versus mm [IQR – ], ), but not the
common femoral artery (median mm [IQR – ] versus mm [IQR –

], ). PWV was higher in patients with compared to without the meta-
bolic syndrome for both the common carotid artery (median ms [IQR –

] versus m s [IQR – ], ) as well as the common femoral
artery ( m s [IQR – ] versus m s [IQR – ], ).

4.4 Discussion

In this large cohort of long-term breast cancer survivors at to or to years
of follow-up, around half of the women was overweight or obese, and more than a
quarter of women had hypertension, hypercholesterolaemia, and the metabolic syn-
drome. Cardiovascular risk factors were not yet treated in many patients. These find-
ings show that clinically relevant and actionable targets for cardiovascular risk re-
duction are present in a large portion of young breast cancer survivors. The presence
of the metabolic syndrome was significantly associated with higher AGEs, IMT, and
local PWV, indicating the presence of (subclinical) vascular damage in patients with
the metabolic syndrome.

In comparison to the high prevalence of traditional cardiovascular risk factors, rel-
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Table 4.5. Simple and fitted multiple linear regression analysis of determinants of local pulse-wave velocity (PWV)a

(PWV at CCA) (PWV at CFA)

Simple Multipleb Simple Multiplec

Variable β β β β

Age at study visit (years)
Creatinine L )

Current smoker
No ref. – ref. –
Yes

Metabolic syndrome
No ref. – ref. – ref. – ref. –
Yes

Follow-up duration (years)
Anthracyclines

No ref. – ref. –
Yes

Radiotherapy
No ref. – ref. –
Yes

Endocrine therapy
No ref. – ref. –
Yes
a denotes the number of cases with non-missing values. The multiple linear regression models are based on stepwise backward elimination of candidate
variables (with age at study visit and creatinine as fixed variables); models with all candidate variables included are reported in supplementary table 4. .
CCA: common carotid artery; CFA: common femoral artery.

b Model fit after removal of subjects due to missingness: , , adjusted .
c Model fit after removal of subjects due to missingness: , , adjusted .
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atively fewwomen had high/abnormal AGEs (i.e. SAF -scores), IMT ( mm
or plaque), or local PWV ( ms ). A simple explanation may be that chosen
cut-off values were relatively stringent, and that given enough time (and persistence
of cardiovascular risk factors) sufficient accumulated vascular damage would have
resulted in abnormal AGEs, IMT, or PWV. Longer follow-up in the current cohort
is needed to appraise the clinical value of AGEs, IMT, PWV compared to the more
traditional cardiovascular risk factors such as the metabolic syndrome in predicting
cardiovascular events in breast cancer survivors.

Around half of patients had been treated with anthracycline-based chemother-
apy. In the same cohort of breast cancer patients, we have previously reported a high
prevalence of myocardial dysfunction based on decreased left-ventricular ejection
fraction, increased global longitudinal strain (GLS, a measurement of myocardial
deformation), and increased N-terminal pro-brain natriuretic peptide (NT-proBNP)
linked to treatment with anthracyclines.12 In the current analysis, anthracycline treat-
ment was associated with marginally lower AGEs and lower IMT at the common
femoral artery in multiple linear regression, which is an unexpected and likely spuri-
ous finding, especially given prior reports that anthracyclinesmay cause injury to the
vascular endothelium in addition to the more commonly known cardiac damage.16
No association between anthracyclines and PWV was found. In contrast, in a recent
very long-term follow-up study of testicular cancer patients at median years after
treatment, PWV did increase more rapidly with advancing age in cisplatin-based
chemotherapy-treated patients when compared to healthy controls, which may in-
dicate accelerated vascular aging after chemotherapy.17 Moreover, two small studies
in anthracycline-treated breast cancer patients have shown changes in aortic PWV
using cardiac MRI with some reversal over time.18,19 Repeated measurements in the
current breast cancer cohort may help unravel the influence of radiotherapy and/or
chemotherapy exposure on aging, possibly over a far larger follow-up interval, and
with an appropriate control group without cancer.

Since relatively novel methods to estimate vascular health were used, it is worth-
while to address some limitations. Different methods for IMT were used between
study sites, and only one study site was able to measure local PWV. Further-
more, although local PWV is easier to measure than regional (generally carotid to
femoral) PWV, it is unclear if local and regional PWV are interchangeable, and nor-
mal/reference values for local PWV have not been clearly established.20 Measure-
ment of femoral IMT and PWV proved difficult in many patients. The femoral artery
is far away from the radiotherapy fields and may be less affected than the carotid
artery by radiation effects (that may or may not reflect any change in the risk of
cardiovascular events). Such radiation effects on local or regional PWV have been
previously described: a 2016 study in breast cancer survivors treated with radio-
therapy years earlier gave the interesting observation that carotid-radial PWVwas
increased in the arm at the same side as prior breast irradiation.21 A last limitation of
the current study is that patients were enrolled during follow-up and no comparison
could be made with earlier, pre-treatment measurements in the same patients. This
is unfortunately inherent to the study design.
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In conclusion, abnormal AGEs, IMT or local PWV were not frequent at long-term 
follow-up of breast cancer survivors treated at ages  to  years. On the other hand, 
a high prevalence of obesity, hypertension and the metabolic syndrome was found in 
these women. The metabolic syndrome coincided with higher AGEs, IMT, and local 
PWV. Future prospective follow-up is required to determine the prognostic value of 
these parameters of vascular health and cardiovascular risk in breast cancer survivors. 
In current clinical practice, cardiovascular risk management should be considered 
in all women treated with radiotherapy and/or systemic treatment for early breast 
cancer, especially in those with the metabolic syndrome.
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Supplementary table 4.1. Multiple linear regression models of advanced glycation end-products (AGEs) measured by skin autofluorescence
(SAF) and intima-media thickness (IMT), including all candidate variablesa

(AGE by SAF)b (IMT at CCA)c (IMT at CFA)d

Variable β β β

Age at study visit (years)
Creatinine L )
Current smoker

No ref. – ref. – ref. –
Yes

Metabolic syndrome
No ref. – ref. – ref. –
Yes

Study site
NKI ref. – ref. – ref. –
UMCG

Follow-up duration (years)
Anthracyclines

No ref. ref. – ref. –
Yes

Radiotherapy
No ref. – ref. – ref. –
Yes

Endocrine therapy
No ref. – ref. – ref. –
Yes

a CCA: common carotid artery; CFA: common femoral artery; AU: arbitrary units.
b Model fit after removal of subjects due to missingness: , , adjusted .
c Model fit after removal of subjects due to missingness: , , adjusted .
d Model fit after removal of subjects due to missingness: , , adjusted .
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Supplementary table 4.2. Multiple linear regression models for pulse-wave velocity, including all candidate
variablesa

(PWV at CCA)b (PWV at CFA)c

Variable β β

Age at study visit (years)
Creatinine L )
Current smoker

No ref. – ref. –
Yes

Metabolic syndrome
No ref. – ref. –
Yes

Follow-up duration (years)
Anthracyclines

No ref. – ref. –
Yes

Radiotherapy
No ref. – ref. –
Yes

Endocrine therapy
No ref. – ref. –
Yes
a CCA: common carotid artery; CFA: common femoral artery.
b Model fit after removal of subjects due to missingness: , , adjusted .
c Model fit after removal of subjects due to missingness: , , adjusted .
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