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SOCIETÀ ITALIANA PER LO STUDIO DELLA ATEROSCLEROSI (SISA)

Spring Meeting Giovani Ricercatori 
SIIA-SIMI-SISA 2020 - 2.0 Itinerante

Novità sulla prevenzione e cura della malattia cardiovascolare

18 Giugno - 25 Giugno - 2 Luglio

Nelle giornate del 18 e 25 Giugno e del 2 Luglio 2020 si è svolta quest’anno la quinta edizione 
dello Spring Meeting Giovani Ricercatori delle tre società scientifiche SISA, SIMI (Società 
Italiana Medicina Interna) e SIIA (Società Italiana Ipertensione Arteriosa).

Quest’anno, per la prima volta e in seguito alle restrizioni legate alla pandemia COVID-19, 
il meeting si è tenuto in versione virtuale, con sessioni live svoltesi in 3 pomeriggi successivi 
nel periodo estivo. Il meeting era stato inizialmente organizzato e previsto su 3 giornate (a 
marzo 2020) e nella classica sede di Rimini. Dopo l’obbligata sospensione del meeting (a 
poche settimane dal suo inizio) si è però deciso di fare tutto il possibile per non perdere questo 
appuntamento, che rappresenta oramai un punto fisso e unico nello scenario nazionale per i 
giovani ricercatori impegnati nello studio delle malattie cardiovascolari e metaboliche. Pri-
ma della sospensione erano stati ricevuti oltre 100 abstract (e già pronti per essere divisi tra 
comunicazioni orali e poster con discussione, raggiungendo il più alto numero di contribuiti 
ricevuti rispetto alle edizioni precedenti. Questo dato, conferma pertanto l’interesse verso que-
sta iniziativa, a riprova dell’elevato apprezzamento per le edizioni passate.

Pertanto, per valorizzare il grande lavoro di organizzazione fatto delle tre Società e la grande 
partecipazione riscontrata da parte dei giovani soci di tutte e tre le Società, si è deciso di 
svolgere lo Spring Meeting in una versione virtuale piuttosto che rimandarlo all’anno succes-
sivo. Questa decisione è stata presa insieme ai Presidenti delle tre Società Scientifiche (Prof. 
Marcello Arca, SISA, Prof. Guido Grassi, SIIA, e Prof. Antonello Pietrangelo, SIMI), a cui 
vanno i ringraziamenti per l’immancabile supporto verso questa iniziativa. 

Abbiamo quindi riformulato il programma in una serie di 3 Meeting “live” (di cui uno in 
formato workshop) della durata di circa 2 ore e che si sono tenuti nelle giornate del 18 e 25 
Giugno e del 2 Luglio 2020.
In questi incontri è stato dato spazio a relatori precedentemente identificati e che ci hanno con-
fermato la disponibilità a rivedere  il loro contributo in questo formato. È stato poi condotto un 
workshop interattivo e molto apprezzato dai partecipanti. Il programma è stato poi arricchito 
dalle “classiche” ed importanti comunicazioni orali da parte dei partecipanti.
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Nella prima giornata è stato dato spazio ad una sessione su “Innovazione tecnologica e scien-
tifica: approcci un-biased nella ricerca cardiovascolare” introdotta dalla lettura del Dott. 
Martino Pengo e dell’Ing. Sara Montagna su “Artificial Intelligence and Machine Learning 
in cardiovascular medicine”. Sono poi seguite 2 comunicazioni orali (selezionate tra gli oltre 
100 abstract ricevuti) e tenute dalla Dott.ssa Caterina Pipino e dalla Dott.ssa Alice Giontel-
la. Nella seconda sessione, si è invece af frontato l’argomento dello “Scompenso cardiaco ed 
alterazioni metabolico-nutrizionali” con una lettura introduttiva del Prof. Alessio Molfino, 
seguita da una comunicazione orale della Dott.ssa Valeria Valente.

La seconda giornata ha visto la lettura introduttiva del Prof. Emanuele Rininella su “Stile 
alimentare, infiammazione e malattie metaboliche: il ruolo del Gut microbiota”, seguite da 
comunicazioni orali del Dott. Francesco Cavallone e della Dott.ssa Annalisa Ronca, entram-
be incentrate sullo studio della NAFLD. Il meeting si è poi arricchito con la lettura congiunta 
di due ricercatori di spicco europeo, i Prof f. Giovanni Mieli e Raffaella Scardigli che hanno 
illustrato i loro studi su “Nuove evidenze sulla patogenesi del morbo di Alzheimer: Abeta oli-
gomeri e neurogenesi adulta” e che hanno portato la loro esperienza di ricercatori di fama 
europea. Giornata che si è conclusa con le comunicazioni orali della Dott.ssa Chiara Arnoldi 
e della Dott.ssa Vanessa Bianconi.

Il meeting prevedeva nella sua versione “dal vivo” una serie di workshop e di attività interat-
tive finalizzate a perseguire quello che è uno degli obiettivi principali di questo evento, ossia 
creare condivisione e fare networking tra i giovani che lavorano in centri di ricerca diversi e 
tra le diverse società. Per non perdere interamente questo aspetto (fortemente limitato nelle 
edizioni virtuali dei meeting), è stato riprogrammato in modalità interattiva-telematica uno 
dei workshop previsti, e che ha riscontrato grande successo. Nella terza giornata si è infatti 
tenuto il workshop “Leggere e interpretare le varianti genetiche, dal laboratorio alla clinica 
attraverso i papers”, organizzato dalla Dott.ssa Laura D’Erasmo e condotto dalle Dott.sse 
Alessia Di Costanzo e Rossella Spina. Il workshop ha dato la possibilità ai partecipanti di 
interagire tra di loro, con esercitazioni in piccoli gruppi, e favorendo sia l’apprendimento che 
la possibilità di conoscere nuovi colleghi che lavorano in ambiti tra di loro affini.

Nel complesso, l’edizione virtuale dello Spring Meeting ha visto la partecipazione di 76 ricer-
catori appartenenti alle tre società e di 13 giovani ricercatori tra le faculty. Non tutti hanno 
partecipato a tutte le sessioni (essendo distribuite su 3 giorni), ma durante le single sessioni 
si è raggiunto fino a 60 partecipanti presenti contemporaneamente. Inoltre, le relazioni e le 
comunicazioni orali del meeting sono state registrate e rese disponibili per chi non avesse avu-
to modo di partecipare alle sessioni live sul sito web relativo al meeting (http://www.sisa.it/
SprMtng2020online/). Infine, tutti gli abstract ricevuti e valutati dalla segreteria scientifica 
sono stati raccolti in un abstract book scaricabile on-line sempre dal sito web del meeting o di-
rettamente da questo link: http://www.sisa.it/upload/Abstract_Spring2020.pdf, che raccoglie 
compressivamente 98 abstract, divisi per affiliazioni alle tre società partecipanti (50 SISA, 
20 SIMI, 28 SIIA). 

Complessivamente il meeting è stato apprezzato ed ha ricevuto diversi feedback immediati e 
positivi (da confermare poi con l’elaborazione dei dati del questionario di gradimento). La 
nostra opinione in quanto organizzatori del meeting (Dott. Mario Luca Morieri e Dott.ssa 
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Chiara Pavanello) è che lo sforzo fatto per trasformare il meeting in questa edizione virtuale 
sia stato ripagato dalla buona riuscita dell’evento e dalla ottima partecipazione. 
Tuttavia è importante sottolineare i limiti di questa edizione. Infatti, per mantenere una 
durata compatibile con una adeguata partecipazione on-line abbiamo dovuto ridurre la du-
rata del meeting, e pertanto non è stato possibile dare la possibilità a tutti i partecipanti di 
presentare i loro lavori. 
L’attiva partecipazione e presentazione di lavori scientifici da parte di tutti è sempre stato 
un caposaldo dello Spring Meeting, ed è nostro intento garantirla fin dalla prossima edizione 
(sperando possa essere dal vivo). Infine, è ovviamente mancata la “fisicità” degli incontri dal 
vivo, fatta di scambi culturali, scientifici e personali durante le sessioni scientifiche, ma anche 
durante i cof fee breaks o i momenti di convivialità, che sono qualcosa di essenziale per ogni 
meeting scientifico. Riteniamo che lo siano ancora di più per i giovani ricercatori, che più che 
mai hanno bisogno di confronto e condivisione per crescere nel percorso formativo. 
Pertanto, pur volendo cogliere i lati positivi di questo Spring Meeting Virtuale (che sicuramente 
non sono mancati), non vediamo l’ora di poter programmare a breve un meeting dal vivo.

Mario Luca Morieri
A nome di tutti i membri del comitato gruppo giovani ricercatori della SISA

Vanessa Bianconi, Manuele Casula, Laura D’Erasmo,  
Antonella Giammanco, Fabio Nascimbeni, Chiara Pavanello
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THE 1q25 T2D-SPECIFIC CARDIOVASCULAR 
LOCUS IS ASSOCIATED WITH ϒ-GLUTAMYL 
CYCLE AND GLYOXALASE SYSTEM 
ALTERATIONS IN ENDOTHELIAL CELLS:  
A METABOLOMICS STUDY

C. Pipino1, H. Shah2, P. Di Tomo1, G. Formoso1, N. Di Pietro1, 
A. Pandolfi1, A. Doria2

1Department of Medical, Oral and Biotechnological Sciences, 
Università G. d’Annunzio Chieti-Pescara;
2Department of Genetics and Epidemiology, Joslin Diabetes Center, 
Harvard Medical School, Boston, MA, USA

Aim. A variant on chromosome 1q25 (rs10911021) has been 
previously associated with coronary artery disease (CAD) in 
individuals with T2D. In human umbilical vein endothelial cells 
(HUVECs), the 1q25 risk allele (‘C’) was found to be associated 
with decreased expression of the adjacent gene GLUL encoding 
the enzyme glutamine synthase catalyzing the conversion of gluta-
mate to glutamine. To further investigate the mechanisms through 
which the 1q25 locus modulates CAD risk in T2D, the association 
between rs10911021 genotype and intracellular levels of metabo-
lites involved in glutamate metabolism and gamma-glutamyl cycle 
was evaluated.
Methods. We performed targeted metabolomics study (LC-MS, 
Metabolon) in 62 HUVECs. Thirty of these HUVECs were ho-
mozygous for the rs10911021 C allele (C/C), 21 were heterozy-
gous (C/T), and 11 were homozygous for the T allele (T/T). Cells 
were cultured in low (5.5 mM) or stimulated with high (25 mM) 
glucose.
Results. A total of 35 metabolites were included in this targeted 
metabolomics analysis and some gamma-glutamyl amino acids 
had increased levels in HUVEC carrying the 1q25 risk allele. Con-
sistent with the higher gamma-glutamyl amino acids, the risk al-
lele was associated with increased ophthalmate (p=0.04), a marker 
of gamma-glutamyl cycle malfunction, and decreased S-lactoylglu-
tathione (p=0.016), a possible sign of defective detoxification of the 
AGE-precursor methylglyoxal.
Conclusions. In summary, we have identified several metabolites 
potentially mediating the 1q25 locus effect on CAD risk in T2D. 
These include impairment of the gamma-glutamyl cycle, possibly 
increasing susceptibility to oxidative stress, and downregulation of 
MG detoxification. Further studies of these pathways may lead to 
the identification of novel therapeutic targets to reduce CAD risk 
in T2D. 

COMUNICAZIONI ORALI

A NEW GENETIC RISK SCORE FOR BLOOD 
PRESSURE STRONGLY ASSOCIATES WITH 
THE INCIDENCE OF HYPERTENSION AND 
CARDIOVASCULAR ENDPOINTS IN TWO 
SWEDISH COHORTS

A. Giontella1,2, M. Sjögren2, L. Lotta3, J. Overton3, A. Baras3,  
C. Fava1,2, O. Melander2

1Department of Medicine, University of Verona;
2Department of Clinical Sciences, Clinical Research Center,  
Lund University, Malmö, Sweden;
3Regeneron Genetics Center, Tarrytown, NY, USA

Aim. The clinical value of the polygenetic component of blood 
pressure is commonly questioned. We constructed a new BP-GRS, 
including the most recently published variants genome wide sig-
nificantly associated with either systolic or diastolic blood pres-
sure (SBP, DBP), to investigate its association to the incidence of 
hypertension and cardiovascular endpoints in two urban-based 
cohorts: the Malmö Diet and Cancer (MDC, n=29295) and Malmö 
Preventive Project (MPP, n=9367).
Methods. The genotyping was performed with the Illumina GWAS 
chip (GSA array v1) and a weighted BP-GRS858 based on 858 SNPs 
was calculated, normalized, and divided into deciles. Logistic and 
survival Cox regression models were used to test the associations 
of the new BP-GRS858 with outcomes.
Results. At baseline, we found a difference of 11.2 mmHg (SBP) 
and 6 mmHg (DBP) between top and bottom deciles of BP-GRS858. 
In MPP, the top vs bottom decile of BP-GRS858 was associated with 
doubled risk of incident hypertension (OR, 95%CI:2.2, 1.7-2.8, 
p-value:2.0E-10). In MDC, when comparing top and bottom deciles 
of BP-GRS858, significant association was found between the age 
and sex adjusted BP-GRS858 and the incidence of total cardiovas-
cular events (HR, 95%CI:1.5; 1.3-1.7; p-value:1.5E-12), stroke (HR, 
95%CI:1.6, 1.4-1.8; p-value:2.1E-9), coronary artery disease (HR, 
95%CI:1.5, 1.4-1.8; p-value:1.3E-11), heart failure (HR, 95%CI:1.5, 1.3-
1.8, p-value:2.5E-5), atrial fibrillation (HR, 95%CI:1.2-1.1,1.4; p-val-
ue:0.001) and total mortality (HR, 95%CI:1.1, 1.0-1.2; p-value:0.009).
Conclusions. Our findings confirm that adding novel genetic var-
iants into a polygenic BP-GRS, despite very low effect sizes of in-
dividual variants, increases its predictive performance. BP-GRS858 
contributes with clinically meaningful predictive information re-
garding future hypertension and CVD risk. Given that the expo-
sure to high polygenetic risk starts at birth, we suggest that the 
BP-GRS858 might be useful to identify children or adolescents who 
would benefit from early hypertension screening and treatment.
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CIRCULATING CELL-FREE DNA LEVELS  
ARE ASSOCIATED WITH ADVERSE 
OUTCOMES IN HEART FAILURE

V. Valente1, M. Zubair Israr2, D. Fernandez Garcia3, L. Middleton3, 
R. D’Assante1, A.M. Marra1, M. Arcopinto1, Y. Yazaki2,D. Bernieh2, 
S. Cassambai2, K. Page3, G. Rengo4, E. Bossone4, A. Cittadini4,  
J.A. Shaw3, T. Suzuki2, A. Salzano2

1Department of Translational Medical Sciences,  
Federico II University, Napoli; 
2Department of Cardiovascular Sciences, University of Leicester, 
Leicester, NIHR Leicester Biomedical Research Centre,  
Leicester, United Kingdom; 
3Leicester Cancer Research Centre, College of Life Sciences, 
University of Leicester, Leicester, United Kingdom; 
4Division of Cardiology, AORN Cardarelli, Napoli

Aims. Aims of the present study were to investigate cell free DNA 
(cfDNA) levels in stable chronic heart failure (HF) patients and 
their associations with HF clinical status, morbidity, and mortality.
Method. Serum levels of cfDNA were measured in Seventy-one 
patients with chronic stable HF with ejection fraction (EF) lower 
than 50% and compared to those of 64 healthy controls. 
Results. Compared with cardiovascular disease-free participants, 
approximately 4-fold higher cfDNA levels were observed in HF 
patients (p<0.001). Considering only the HF population, when di-
chotomised at the median value, cfDNA was significantly associat-
ed with the composite of all-cause mortality or HF-hospitalisation 
(death/HF) at 30 months [hazard ratio (95% confidence interval) 
p value; 2.57 (1.36-4.87) p=0.004]. When adjusted for main clinical 
parameters (age, NYHA class, sex, aetiology, BNP, and eGFR) cfD-
NA was able to retain prediction abilities (2.12 (1.04-4.30) p=0.038). 
Kaplan-Meier survival analyses showed that cfDNA levels were 
associated with adverse outcomes when stratified by the median 
(chi-square: 9.32; log rank test p=0.002). In addition, when median 
BNP levels were considered, elevations in both BNP and cfDNA 
showed the worst prognosis, significantly different to elevations 
in only BNP and elevations neither in BNP nor cfDNA (chi-square 
4.52, log rang test p<0.03 and 17.83, p<0.001 and respectively). Net 
reclassification index confirmed a significant gain in risk assess-
ment for the death/HF when cfDNA was added to BNP [0.559 
(0.103-1.0136), p=0.016].
Conclusion. Cell free DNA levels are associated with morbidi-
ty and mortality in HF and may offer alternative non-invasive ap-
proaches to disease monitoring and risk stratification. 

GENETIC BACKGROUND IN DIABETICS: 
POLYMORPHISMS ARE NOVEL MARKERS 
FOR THE PREDICTION OF NAFLD

F. Cavallone, R. Villani, A.D. Romano, G. Serviddio
C.U.R.E. (Centro per la Ricerca e la Cura delle Epatopatie), 
Institute of Internal Medicine, Department of Medical  
and Surgical Sciences, University of Foggia

Aim. The prevalence of NAFLD in T2DM patients ranges from 30 
to 87% with a pooled prevalence of 60%. Several genetic modifiers 
of NAFLD have been identified, whereas the role of genetic factors 
on the development of steatosis or NASH in diabetic patients was 
not investigated to date. 
The aim of the present study was to assess whether the polymor-
phisms could improve the risk prediction of NAFLD in diabetic 
patients.
Materials and Methods. We enrolled patients grouped in four 
study populations according to the presence or absence of T2DM 
and NAFLD (T2DM+/NAFLD+; T2DM+/NAFLD-; T2DM-/
NAFLD+; T2DM-/NAFLD-). Ultrasound examination for detection 
and assessment of severity of hepatic steatosis, liver function tests, 
transient elastography and genotyping PNPLA3, SOD2, KLF6 and 
LPIN1 Single-Nucleotide Polymorphisms (SNPs) were performed. 
The PNPLA3 rs738409 C>G, SOD2 rs4880 C>T, KLF6 rs3750861 
T>C, and LPIN1 rs123445678 T>C SNPs were detected by Taqman 
assays. Frequencies of genotypes and alleles were recorded.
Results. One hundred and sixty-five patients were included in the 
final analysis. Prevalence of NASH in T2DM+/NAFLD+ group was 
10% whereas 4% of patients had cirrhosis.
No differences were observed in genotype and allele frequencies 
of PNPLA3 rs738409, SOD2 rs4880 and KLF6 rs3750861.
Genotype frequencies of LPIN1 rs123445678 were statistically 
different between T2DM-/NAFLD- vs T2DM-/NAFLD+ patients 
(p=0.0084) and between T2DM-/NAFLD- vs T2DM+/NAFLD+ 
patients (p=0.0084). Most of T2DM patients with NAFLD were 
carriers of the LPIN1 rs123445678 C/C genotype. Eighty percent 
of patients with T2DM and liver steatosis carried allele C of LPIN1 
rs123445678 and all patients with LPIN1 C/C genotype had liver 
steatosis (vs 70 % of patients with T/T genotype). All patients with 
T2DM and severe liver steatosis or NASH had LPIN1 C allele and 
concomitant KLF6 allele C.
Conclusion. Single-nucleotide polymorphisms of genes involved 
in lipid metabolism contributes to prediction of NAFLD in diabetic 
patients.
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IMPAIRED HDL CHOLESTEROL 
EFFLUX CAPACITY IN SUBJECTS WITH 
METABOLICALLY- BUT NOT GENETICALLY- 
DRIVEN NON-ALCOHOLIC FATTY LIVER 
DISEASE (NAFLD)

A. Ronca1, A. Di Costanzo2, L. D’Erasmo2, M. Manfredini3,  
F. Baratta4, D. Pastori5, L. Polito2, M. Di Martino6, F. Angelico7,  
M. Del Ben5, E. Favari1, M. Arca2

1University of Parma, Department of Food and Drug, Parma; 
2Sapienza University or Rome, Translational  
and Precision Medicine, Rome; 
3University of Parma, Parco Area delle Scienze, Department of 
Chemistry, Life Sciences and Environmental Sustainability, Parma; 
4Sapienza, University of Rome, Department of Clinical,  
Internal, Anesthetic and Cardiovascular Sciences, Rome; 
5Sapienza, University of Rome, Department of Clinical,  
Internal, Anesthetic and Cardiovascular Sciences, Rome; 
6Sapienza University of Rome, Department  
of Radiological Sciences, Rome; 
7Sapienza, University of Rome, Department of Public Health  
and Infectious Diseases, Rome

Aims. NAFLD is a common multi-factorial disease character-
ized by increased hepatic fat. Although NAFLD associates with 
increased risk of ASCVD, we speculate that this risk could differ 
in the different NAFLD subtypes, e.g. metabolically or genetical-
ly-PNPLA3 I148M driven. Cholesterol efflux capacity (CEC) rep-
resents a key metric of HDL function able to predict ASCVD. This 
project was designed to test whether CEC is altered in metabolical-
ly- but not in genetically- determined NAFLD.
Methods. CEC was measured in 19 individuals with NAFLD due 
to metabolic disturbances and wild-type PNPLA3 genotype (group 
M), 10 patients with NAFLD associated with the rs738409 PNPLA3 
GG genotype (group G) and 10 blood donors, PNPLA3 wild-type 
and without NAFLD (Controls). Hepatic fat fraction (HFF) was 
measured using magnetic resonance (MRS/MRI). HDL CEC was 
evaluated by radio isotopic techniques.
Results. Compared with group G, CEC of group M was impaired 
both as a whole (-19%; P<0.001) and with respect to specific cho-
lesterol transporters (-25% ABCA1; -16.3% ABCG1; -15.4% SRBI; 
-14.2% aqueous diffusion; allP<0.04). No difference in total CEC 
was found between group G and controls. As total CEC values pos-
itively correlated with HDL-C levels, we further distributed HDL-C 
values according to quartiles, showing that plasma isolated from 
group M individuals promoted significantly lower total CEC com-
pared to group G cases with similar HDL-C levels (P<0.025).
Conclusions. Metabolically, but not genetically driven NAFLD 
may be associated with dysfunctional HDLs. These data led us to 
concentrate our attention on the functionality of HDL as a potential 
link between metabolic driven NAFLD and subclinical atheroscle-
rosis.

RELATIONSHIP BETWEEN 
COGNITIVE IMPAIRMENT AND 
HYPERTENSIONMEDIATED ORGAN 
DAMAGE: THE VOBARNO STUDY

C. Arnoldi, S. Capellini, L. Zuccotti, A. Paini, M. Salvetti,  
L. Rozzini, C. Aggiusti, F. Bertacchini, D. Stassaldi, G. Saccà,  
L. Verzeri, A. Padovani, M.L. Muiesan
Clinica Medica, 2 Medicina & Clinica Neurologica,  
Università di Brescia & ASST Spedali Civili di Brescia

Several studies have suggested the presence of a relationship be-
tween hypertension in mid-life and the subsequent development of 
mild cognitive impairment (MCI) and dementia. 
Aim. to analyze the relationship between baseline blood pressure 
(BP), cardiovascular risk factors and presence of Hypertension 
Mediated Organ Damage (HMOD) and cognitive performances 
analyzed after a follow-up period of 12 years in 149 subjects partic-
ipating into the Vobarno Study.
Methods. 149 subjects (52% female, mean age 54.9±8, 9±3.25 
school years, 59% hypertensives) underwent blood chemistry, ar-
terial pressure measurement, echocardiography, carotid doppler 
ultrasound and measurement of central arterial pressure (PWA) 
and carotid-femoral pulse wave velocity (PWV). All subjects un-
derwent a neuropsychological evaluation with standardized tests 
performed at a follow-up visit 12 years later. 
Results. 57 subjects with MCI at follow-up had baseline higher 
arterial pressure values (PAS and PP clinical and 24h p<0.05), IMT 
(1.23±0.34 vs 1.12±0.25 p<0.05), and PWV (11.45±3.37 m/sec vs 
10.49±1.74 p<0.05) than those observed in the 92 subjects without 
MCI. Subjects with MCI were divided in two groups according to 
presence of amnesia (18 and 21% of total, respectively). Baseline 
IMT was significantly higher in subjects who developed non-am-
nesic MCI when compared with patients without MCI (Meanmax 
1.30±0.36 mm vs 1.12±0.25 mm p<0.05; CBmax 1.30±0.29 mm vs 
1.16±0.24 mm p<0.05); no differences were found between amne-
sic and non-amnesic subjects.
Conclusion. Our results show that baseline presence of hyper-
tension and HMOD may be associated with cognitive performance 
detected after a mean period of 10 years. Aortic stiffness (meas-
ured as PWV) appears to be a less sensitive predictor of cognitive 
decline than increased IMT.
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INTERACTION BETWEEN PCSK9  
AND INDOLEAMINE 2,3-DIOXYGENASE 
IN THE REGULATION OF THE IMMUNE 
RESPONSE DURING SEPSIS

V. Bianconi1, M.R. Mannarino1, M. Gargaro2, F. Fallarino2,  
M. Pirro1

1Unit of Internal Medicine, Department of Medicine,  
University of Perugia; 
2Unit of Pharmacology, Department of Experimental Medicine, 
University of Perugia

Aim. Exact mechanisms explaining immune regulation during 
sepsis stay unclear. Proprotein convertase subtilisin/kexin type 9 
(PCSK9)-mediated degradation of low-density lipoprotein (LDL) 
receptor (LDLR) has been recently implicated in the persistence 
of circulating lipopolysaccharides (LPS) and activation of immune 
response during sepsis. The enzyme indoleamine 2,3-dioxygenase 
(IDO1) is currently considered to be crucial in counteracting Th1 
immune activity during sepsis. We aimed to explore the existence 
of a possible crosstalk between IDO1 and PCSK9 in the regulation 
of the immune response during sepsis.
Methods. This is a case-control study enrolling 50 patients ad-
mitted to the Unit of Internal Medicine with diagnosis of sepsis 
(Sepsis-3 criteria) and 50 age-, sex-, and LDL-cholesterol-matched 
non-septic controls. Plasma PCSK9 concentration and kynure-
nine/tryptophan ratio (IDO activity) were measured, as well as 
plasma neopterin levels, reflecting macrophage activation in Th1 
immune response. 
Results. Patients with sepsis had significantly higher plasma 
PCSK9 levels [672 (336-859) vs 221 (120-334) ng/mL], IDO ac-
tivity [93 (49-210) vs 41 (35-50) µmol/mmol] and neopterin levels 
[51,3 (23,3-80,9) vs 7,3 (5,2-9,9) nmol/L] as compared to controls. 
Among patients with sepsis no significant correlation between 
PCSK9 levels and IDO activity (rho=0,25, p=0,09) was found, 
whereas a positive correlation between PCSK9 and neopterin lev-
els (rho=0,44, p=0,003) was observed. In the multivariate analysis a 
positive association between LG-IDO activity (dependent variable) 
and LG-PCSK9 levels (independent variable) (β=0,32, p=0,008) 
was found after adjustment for covariates of IDO1 activity, includ-
ing age (β=0,43, p=0,001), gender (p=NS) and creatinine levels 
(β=0,38, p=0,002); however, this association (LG-IDO/LG-PCSK9) 
was abolished (β=0,15, p=0,21) by including in the same model 
LG-neopterin levels as an independent variable. 
Conclusions. This study suggests a crosstalk between mac-
rophage activation and PCSK9 metabolism as well as IDO1 activity 
during sepsis. However, it does not support the existence of an in-
dependent interaction between IDO1 and PCSK9 in the regulation 
of the immune response. 

ABSTRACT SELEZIONATI

PROGNOSTIC ROLE OF THE ASCENDING 
AORTA DILATATION IN PATIENTS  
WITH ARTERIAL HYPERTENSION

L. Airale, D. Leone, S. Bernardi, G. Mingrone, M. Cesareo, 
A. Astarita, F. Vallelonga, F. Veglio, A. Milan
Internal Medicine and Hypertension Division, Department  
of Medical Sciences, “Città della Salute e della Scienza”  
Hospital, Turin

Aim. The aim of the study was to evaluate the possible prognostic 
value of ascending aorta dilatation (AAD) as predictor of cardio-
vascular (CV) events in an essential hypertensive population.
Methods. patients were recruited prospectively and underwent 
2D transthoracic echocardiography from 2007 to 2013. Follow-up 
has been established on November 2018 by phone call and by hos-
pital information system. AAD has been defined using absolute 
parameters: 36 mm in female, 41 mm in male.
Results. 423 hypertensive patients were included in our study. 
Most of patients were male (79%) and overweight (66%). Means as-
cending aorta diameter was 35.1±5.3 and AAD prevalence was 16%, 
without sex difference. During a median follow-up of 7.4 years (in-
terquartile range 5.6-9.1 years), a total of 60 events were observed. 
Within general hypertensive population, AAD showed to be able 
to stratify 7 years CV risk at Kaplan-Meyer analysis (HR=3.20, 
p<0.001). This result was confirmed at multivariable Cox regres-
sion including age, pulse wave velocity (PWV)>10m/s and left 
ventricular hypertrophy (LVH): AAD was the only independent 
predictor of CV events together with age. We simultaneously take 
into account the presence of AAD and LVH: among patients with-
out LVH, AAD was associated with a higher 7-years-risk for CV 
event (HR=3.41, p<0.001). Moreover, we observed that in absence 
of AAD, isolated sinus of Valsalva dilatation (SVD) lost any prog-
nostic value (HR= 1.50, p=0.525).
Conclusions. AAD is associated with an increased risk of CV 
events, regardless of the main confounders. Among patients with-
out LVH, AAD is able to ristratify CV risk, whereas SVD seems to 
lose his prognostic power in patients without AAD. In perspective, 
ascending aortic evaluation could optimize CV risk stratification of 
patients with arterial hypertension.
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CENTRAL PULSE PRESSURE IS INVERSELY 
ASSOCIATED WITH PROXIMAL AORTIC 
REMODELING

A. Astarita1, F. Tosello1, A. Guala2, F. D’Ascenzo3, M. Bollati1,  
D. Leone1, L. Sabia1, G. Bruno1, G. Mingrone1, F. Vallelonga1,  
E. Avenatti1, C. Moretti3, F. Veglio1, L. Ridolfi4, A. Milan1

1Department of Medical Sciences, Division of Internal Medicine, 
Hypertension Unit, AO “Città della Salute e della Scienza” 
University Hospital, Turin; 
2Department of Cardiology, Vall d’Hebron Institute of Research, 
Barcelona, Spain;  
3Department of Cardiology, AO “Città della Salute e della Scienza” 
University Hospital, Turin; 4DIATI, Politecnico of Turin

Aim. Hypertension leads to aortic stiffening and dilatation but 
unexpected data from the Framingham Heart Study showed an 
inverse relationship between brachial pulse pressure and aortic di-
ameter. Proximal aortic dilatation would be associated with lower 
pulse pressure, but would also predispose to a worse prognosis 
(cardiac events, heart failure). 
The purpose of this study was to evaluate the relationship between 
invasively-measured central blood pressure and proximal aortic 
diameter adjusted for age, gender and body height (Z score).
Methods. In 71 consecutive patients referred to invasive hemody-
namic study, proximal aortic remodeling was evaluated in terms of 
Z-score, comparing diameters measured at the Sinus of Valsalva to 
the diameter expected according to patients’ age, gender and body 
height. Pressures were recorded directly in the proximal aorta by 
means of a catheter before coronary assessment. 
Results. In this cohort, aged 67±10 years (77.5% men) mean inva-
sive aortic systolic and diastolic blood pressures were 146±23 and 
78±13 mmHg, respectively, giving a central pulse pressure (cPP) 
of 68±21 mmHg. Proximal aortic diameter was 34.9 ± 19.4 mm, 
while Z-score was -0.3±1.7. In bivariate analysis, invasive cPP was 
inversely related to Z-score (R=-0.271, p=0.022) and positively re-
lated to age and mean blood pressure. Subjects with higher cPP 
showed a significantly lower Z-score (-0.789 vs. 0.155, p=0.001). 
In a stepwise multiple regression analysis Z-score at the sinuses of 
Valsalva was independently and inversely related to invasive aortic 
pulse pressure (β=-0.241, p=0.011).
Conclusions. Aortic root Z-score is inversely associated with in-
vasively-measured central pulse pressure in a cohort of subjects 
undergoing invasive coronary assessment. Remodeling at the si-
nuses of Valsalva may be a compensatory mechanism to limit pulse 
pressure.

EARLY CELLULAR SENESCENCE WITH 
ELEVATED LDL CHOLESTEROL BURDEN

A. Baragetti1,2, F. Pellegatta2,3, F. Bonacina1, L. Da Dalt1,  
A. Moregola1, V. Zampoleri1,2, L. Grigore2,3, A. Pirillo2,3,  
G.D. Norata1,2, A.L. Catapano1,3

1Department of Pharmacological and Biomolecular  
Sciences, Università degli Studi di Milano; 
2SISA Center for the Study of Atherosclerosis,  
Bassini Hospital, Cinisello Balsamo, Milan;
3IRCCS Multimedica, Milan

Background. Telomere length shortening (TLS) is believed a 
marker of cellular senescence and associates with chronic diseas-
es, including cardiovascular disease (CVD). The impact of a num-
ber of CV risk factors on TL shortening was demonstrated, but 
that of elevated LDL cholesterol (LDL-C) has been investigated 
only in a small number of populations of clinically diagnosed FH 
subjects.
Objectives. We aimed at assessing the relationship between 
LDL-C levels and TLS in subjects with genetically determined 
familial hypercholesterolemia (FH), in those with clinically diag-
nosed, but not genetically confirmed FH (CD-FH) or normocholes-
terolemic subjects (as controls). Findings were then recapitulated 
in rodent models of hypercholesterolemia (LDLR-KO) to dissect 
whether premature ageing relates to hematopoietic concerns.
Methods: We measured leukocytes telomere length (LTL) on 
mononuclear cells-derived genomic DNA from 206 hypercholes-
terolemic subjects. Genome sequencing identified 135 heterozy-
gous hypercholesterolemic subjects (HeFH) (mutations on LDLR) 
and 71 CD-FH. Clinical parameters and LTL were compared to 
those of 272 normocholesterolemic, age-matched subjects.
Results. LTL of HeFH was shorter (1.275±0.069 vs 1.592±0.042, p= 
0.045) compared to controls; this was confirmed in young subjects 
(<35y) (1.339±0.081 vs 1.639±0.081, p=0.019) and in statin-naïve 
subjects (1.229±0.083 vs 1.583±0.040, p=0.001). LTL was shorter in 
HeFH vs CD-FH (1.334±0.047 vs 1.547±0.082, p=0.029), matched 
for LDL-C levels. In LDLR-KO mice shorter TL in blood was found, 
which associated with higher long-term hematopoietic stem and 
progenitor cells (LT-HSPCs) but lower Multi-Potent Progenitor 
cells (MPPs) in bone marrow. These reductions paralleled al-
tered proliferative capacity of yet at LT-HSPCs level. Also reduced 
CD34+CD45dim circulating cells, an indicator of human circulat-
ing hematopoietic precursors, were found in aged-matched HeFH 
subjects (n=25) compared to CD-FH (n=14) and controls (n=30), 
independently from statin treatment.
Conclusions. FH associates with TLS and reduced hematopoiet-
ic precursors counts, suggesting that genetically elevated LDL-C 
results in early cellular senescence. This alteration mirrors he-
matopoietic alterations both in replication and in egress from bone 
marrow niches. Whether these aspects contribute to premature 
CV morbidity in FH remains unexplored.
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SERUM BACTERIAL 
LIPOPOLYSACCHARIDES AND PLATELET 
ACTIVATION IN NAFLD: THE MISSING LINK 
BETWEEN LIVER AND CARDIOVASCULAR 
DISEASE?

F. Baratta1, D. Pastori1, G. Carpino2, D. Overi3, N. Cocomello1,  
R. Carnevale1, F. Angelico4, E. Gaudio3, M. Del Ben1, F. Violi1

1I Clinica Medica, Department of Clinical, Internal, Anesthetic 
and Cardiovascular Sciences, Sapienza University of Rome; 
2Department of Movement, Human and Health Sciences,  
Division of Health Sciences, University of Rome “Foro Italico”; 
3Department of Anatomical, Histological, Forensic Medicine  
and Orthopedics Sciences, Sapienza University of Rome; 
4Department of Public Health and Infectious Diseases,  
Sapienza University of Rome

Aim. Recent experimental and observational studies suggest a 
possible role of platelets in in non-alcoholic steatohepatitis (NASH) 
and a favourable effect of aspirin in for its prevention. However, the 
actual role of platelets in the pathogenesis of fatty liver and on the 
increased cardiovascular risk associated with it is still unclear. Aim 
of our studies was to investigate platelet activity in the liver and 
peripheral circulation and to evaluate the potential effect of LPS 
on its modulation.
Methods. First study was carried out in 44 patients with NASH, 
50 with simple steatosis (NAFL) and 50 metabolic patients without 
NAFLD where we measured serum Thromboxane(Tx)B2, a mark-
er of cyclooxygenase-1 activation, plasma soluble P-selectin (sP-se-
lectin), an in vivo marker of platelet activation and serum lipopoly-
saccharide (LPS). Second study was conducted in 25 patients with 
NAFL, 25 patients with NASH and 10 liver donors where immuno-
histochemistry was performed in liver specimen to identify TLR4+ 
platelets and CD61+ platelets and LPS+ hepatocytes. In addition, 
serum LPS was measured.
Results. In the first study, serum TxB2 (p<0.001) as well as 
sP-selectin (p<0.001) were higher in patients with NASH/NAFL 
compared to controls; serum LPS correlated with serum TxB2 
(rS=0.30; p<0.001) and with sP-Selectin (rS=0.32; p<0.001). The 
independent association between serum LPS above median and 
sP-selectin above median was confirmed at multivariate analysis 
(O% [???]=3.15, p=0.015). In the second study, NASH patients had 
higher serum LPS (p<0.001) and hepatocytes LPS localization than 
controls (p<0.05); NASH biopsies showed more CD61+ platelets, 
and most of them were TLR4+ (p<0.05). TLR4+ platelets correlated 
with serum LPS (p=0.001).
Conclusions. Patients with NAFLD display enhanced systemic 
platelet activation, which is associated to cyclooxygenase-1 up-reg-
ulation, and higher number of activated platelets in liver biopsies. 
Both phenomena correlate with LPS which can favor systemic and 
local platelet activation.

FUNCTIONAL CAPACITY AND 
COMORBIDITIES IN PATIENTS WITH 
MODERATE AND SEVERE OBESITY

F. Battista1, D. Neunhäuserer1, G. Quinto1, A.C. Frigo2,  
E. Bianchi1, S. Gobbo1, S. Ortolan1, A. Gasperetti1, A. Ermolao1

1Department of Medicine, Sports and Exercise Medicine Division, 
University of Padova; Regional Center for Exercise Prescription  
in Chronic Diseases, Veneto Region; 
2Department of Cardiac, Thoracic and Vascular Sciences, 
Biostatistics, Epidemiology and Public Health Unit,  
University of Padova

Aim. Cardiorespiratory fitness is a strong predictor of morbidity 
and mortality also in people with obesity. However, no reference 
values of aerobic capacity are currently available for subjects with 
severe obesity and comorbidities. This study describe the distribu-
tion of aerobic capacity in a group of patients with severe obesity 
and its relationship with comorbidities.
Methods. Observational study on 542 patients (69% Females) with 
BMI ≥30 kg/m2 that consecutively performed a Cardiopulmonary 
Exercise Test (CPET) by using incremental ramp treadmill test 
(modified Bruce protocol) or bicycle ergometer test (+15W/min-
ute). Anthropometric and clinical data were recorded simultane-
ously. 
Results. The median (IQR) age is 47.0(62) years, mean BMI 
is 41.7±6.7 kg/m2. Normal values curves have been developed 
for relative VO2peak (VO2peak/Kg) that shows mean value of 
20.9±4.8 ml/min/Kg (median/IQR=20.3/37.6 ml/min/Kg). Up-
per limit of the lower quartile of VO2peak/kg is 17.87 ml/min/
Kg. Mean absolute VO2peak is 2.410±6.7 L/min. Analysis of covar-
iance (ANCOVA) displays that VO2peak/kg inversely correlates 
with age (p.0001) and BMI (p.0001) and also a significant effect 
of the interaction term age*BMI (p.0001). ANCOVA of absolute 
VO2peak shows direct correlation with BMI (p.0001), inverse cor-
relation with age (p.0001) and significant effect of the interaction 
term age*gender (p.0006). Both relative and absolute VO2peak 
are lower in females than in males (p.0001). A multivariate logis-
tic regression model points out that the odds of belonging to the 
lower quartile of VO2peak/kg is independently determined by age 
(age 47-54 years OR 2.549 IC 95% 1.205-5.392 p<.0001) and BMI 
(BMI>45 kg/m2 OR 5.864 IC 95% 2.920-11.778 p<.0001), but not by 
number of comorbidities.
Conclusions. VO2peak/kg decreases with increasing age and 
BMI both in males and females, but at highest BMI (>45 Kg/m2) 
the age effect is lower. Age and very high BMI, but not comorbidi-
ties, are independent determinants of low VO2peak/kg.
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GLYCANS PROFILE IN MONOCYTES 
AND LYMPHOCYTES UNDER 
HYPERCHOLESTEROLEMIC CONDITIONS

R. Bellini1, M. Svecla1, F. Bonacina1, F. Pellegatta2,  
A.L. Catapano2,3, G.D. Norata1,2

1Department of Pharmacological and Biomolecular Sciences, 
University of Milan; 
2Center for the Study of Atherosclerosis, E. Bassini Hospital, 
Cinisello Balsamo;
3IRCCS Multimedica, Milan

Aim. Increased amount of glycosylation on T cells surface results 
in the augmented immune response. Our aim was to profile im-
mune cells glycans signature during atherosclerosis.
Methods. Sialic acid (SIA) and mannose expression on the sur-
face of T cells and monocytes from blood of LDL-R KO mice fed 
with chow or WTD for 8 weeks and FH patients was analysed by 
flow cytometry via WGA (Sialic acid and N-acetyl-D-glucosamine) 
and ConA (mannose) lectin binding to immune cells. 
Results. In parallel with increase cholesterolaemia in WTD 
fed LDL-R KO mice compared to chow (635.7±36.77mg/dL; 
199.9±13.73mg/dL), circulating lymphocytes and monocytes 
from LDL-R KO mice fed with WTD presented increased expres-
sion of SIA compared to chow fed mice (1.88±0.14-fold for CD4+, 
1.78±0.51-fold for CD8+, 2.03±0.1-fold* for Ly6cLow and 1.78±0.4-fold 
for Ly6cHigh cells). Viceversa, changes in mannose expression are 
not significant (0.83±0.04-fold for CD4+, 0.79±0.04-fold for CD8+, 
0.87±0.05-fold for Ly6cLow and 0.76±0.05-fold for Ly6cHigh cells. 
(*p<0.05)
In line with these findings, circulating cells from FH patients pre-
sented increased SIA levels (5.44±0.83-fold** for CD4+, 4±0.32-
fold** for CD8+, 2.95±0.13-fold** for CD14+ and 2.76±0.1-fold** for 
CD16+) compared to controls, while no differences were observed 
in the amount of mannose (1.15±0.05-fold for CD4+, 1.21±0.14-
fold for CD8+, 1.28±0.06-fold for CD14+, 0.21±0.22-fold for CD16+). 
(**p<0.01)
Conclusions. Our data indicate that hypercholesterolaemia im-
pacts glycans signature on circulating immune cells in humans 
and in experimental models. Whether the increased SIA/mannose 
ratio observed in hypercholesterolaemic conditions could mark a 
setting associated with augmented immune cells activation during 
atherosclerosis is under investigation. 

LEFT ATRIAL ENLARGEMENT IN PATIENTS 
UNDERGOING AN ECHOCARDIOGRAM FOR 
CARDIOVASCULAR RISK STRATIFICATION 
AT AN ESH EXCELLENCE CENTRE IN ITALY

F. Bertacchini, M. Salvetti, A. Paini, C. Aggiusti, D. Stassaldi,  
S. Capellini, C. Arnoldi, M.L. Muiesan 
Internal Medicine, 2 Medicina, University of Brescia  
& ASST Spedali Civili di Brescia

Background. Left atrial (LA) enlargement (LAE) is associated to 
an increased risk of cardiovascular complications, and in particular 
of atrial fibrillation. The 2018 ESH/ESC Hypertension guidelines 
suggested the use of LA volume instead of linear dimensions, and 
for the first time proposed the indexation to height2(h2).
The aim of our study was to assess the prevalence of left atrial 
dilatation in a large sample of patients undergoing an echocardi-
ogram for cardiovascular risk stratification at an ESH excellence 
centre in Italy.
Design and Methods. 3872 subjects undergoing a diagnostic 
work-up for arterial hypertension (known or suspect) were an-
alysed. The mean age was 56±15 years, BMI 26±5, 44% normal 
weight, 39% overweight, 17% obese, 53% males. Left atrial volume 
was measured by the area-length method using the apical 4-cham-
ber and 2-chamber views. 
Results. The prevalence of left ventricular hypertrophy (LVH) was 
11% when indexing for BSA and 12% when indexing for height2.7. 
LAE was observed in 30% of subjects when indexing for h2 and in 
9% when indexing for BSA. In obese or overweight subjects the 
prevalence of LAE was 38% of subjects when indexing for h2 and in 
11% when indexing for BSA. The different prevalence of LAE was 
particularly evident in extremely obese patients.
LAE was very common in patients with LVH: 62% and 26% when 
indexing for h2 and for BSA, respectively. Interestingly, it was fre-
quent also in patients without LVH, in particular when the index-
ation for h2 was used (25% as compared to 7% when indexing for 
BSA).
Conclusions. In a large sample of subjects undergoing a diag-
nostic work-up for arterial hypertension LAE was frequently ob-
served, particularly when the new indexation proposed by the 
2018 ESH/ESC hypertension guidelines was used. Even in the 
absence of clear-cut LVH, LAE was observed in one quarter of sub-
jects. The indexation to BSA leads to an under-recognition of LAE, 
in particular in patients with overweight and/or obesity. 
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DEVELOPMENT OF SYSTOLIC 
DYSFUNCTION IN HYPERTENSION

D.T. Bertolone, E. Gerdts, R.B. Devereux, C. De Colle,  
N. De Luca, G. de Simone, C. Mancusi 
Hypertension Research Center, Federico II University Hospital, 
Naples

Aim. While it is commonly thought that left ventricular (LV) sys-
tolic function may insidiously deteriorate in hypertensive patients, 
few prospective data are available to support this notion.
Methods. We evaluated 680 hypertensive patients (66±7 years; 
45% women) with ECG-LV hypertrophy enrolled in the LIFE 
echo-substudy. Only patients free of prevalent cardiovascular dis-
ease and with baseline ejection fraction (EF)≥55% were included. 
Echocardiographic exams were performed annually for 5 years 
during anti-hypertensive treatment. Development of reduced sys-
tolic function was defined as incident EF<50%.
Results. During a mean follow up of 4.8±1 years, 37 patients de-
veloped reduced EF without an intercurrent myocardial infarction 
(5.4%). Patients who developed reduced EF were more often men 
(p<0.05). In analysis of covariance, patients who developed re-
duced EF had greater baseline LV diameter and LV mass, lower 
mean EF (all p<0.05), and similar diastolic function indices. At last 
available exam before EF reduction, independently of covariates, 
patients with reduced EF showed a significant increase in LA size, 
LV diameter, end-systolic stress and mitral E/A ratio, as compared 
to those who did not develop reduced EF (all p<0.05). In time-var-
ying Cox regression analysis, also controlling for baseline EF, 
predictors of developing reduced EF were higher in-treatment LV 
diameter (HR=5.19 per cm; 95%CI:2.58-10.41) and higher in-treat-
ment mitral E/A ratio (HR=2.37; 95%CI:1.58-3.56; both p<0.0001).
Conclusions. In treated hypertensive patients, incident reduced 
EF is associated with the development of dilated LV chamber and 
signs of increased LV filling pressure. Higher in-treatment LV di-
ameter and mitral E/A ratio are the strongest echocardiographic 
predictors of reduced EF.

EFFECTS OF DIRECT ACTING ANTIVIRAL 
AGENTS ON LIPID AND GLUCOSE PROFILE 
IN HEPATITIS C VIRUS PATIENTS WITH 
TYPE 2 DIABETES: A COHORT STUDY 
BASED ON FIBROSIS GRADE

A. Dalbeni1,2, M. Bevilacqua1, D. Faccincani2, F. Cattazzo1,  
A. Mantovani1, V. Ceruti1, D. Ieluzzi2, V. Paon1,2, L. Iogna Prat2,  
A. Mantovani3, D. Sacerdoti1,2

1Division of General Medicine and Hypertension,  
Department of Medicine, University and Azienda  
Ospedaliera Universitaria Integrata of Verona; 
2Liver Unit, Department of Medicine, University  
and Azienda Ospedaliera Universitaria Integrata of Verona; 
3Division of Endocrinology, Diabetes and Metabolism,  
Department of Medicine, University and Azienda  
Ospedaliera Universitaria Integrata of Verona

Background and Aims. Hepatitis C virus (HCV) infection is asso-
ciated with an increased risk of type II Diabetes Mellitus (T2DM) 
and cardiovascular (CV) disease. To date, evidences regarding the 
effects of HCV eradication by direct acting antiviral agents (DAAs) 
on metabolic profile are scarce, especially in high CV risk patients. 
The aim of this study is to evaluate the effects of DAAs on plasma 
lipid and glucose in a cohort of HCV patients stratified according 
baseline fibrosis grade and diabetes.
Method. 413 consecutive patients were enrolled and followed for 
8.7 (5.6-26.7) months after achieving sustained virologic response 
(SVR) after 12 weeks of DAAs. Fibroscan-Transient Elastography 
was performed to assess liver fibrosis. T2DM was diagnosed ac-
cording WHO criteria.
Results. At baseline, 52 patients (12.6%) had T2DM (18 of them 
were F1-F3 and 34 of them were F4, according to METAVIR with 
FibroScan. At baseline, a better lipid profile was shown in F1-F3 
diabetic patients compared with non-diabetic ones, which could 
mainly be due to a more frequent use of statins; no differences 
were found between diabetic and non-diabetic F4 participants. At 
follow-up visit, a significant improvement of transaminases, albu-
min and liver stiffness was found in both F1-F3 and F4 diabetic 
subgroups. As regards diabetics, F4 but not F1-3 patients showed 
a significant increase of total cholesterol (T0: 140 (101-249)  
mg/dL to T1: 153 (111-203) mg/dL; p= 0.018) and LDL choles-
terol (T0: 60.3 mg/dL (32-120) to T1: 87.6 mg/dL (41.8-162); 
p=0.017) without changes in the glucose profile. 
Conclusion. DAAs treatment was associated with worsening of 
lipid profile (in particular LDL), especially in F4. Our results sug-
gest to carefully monitor CV risk factors and dyslipidaemia in all 
diabetic patients after HCV eradication with DAAs.
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A STRANGE CASE OF ACUTE ISCHEMIC 
LOWER LIMB

P. Bigolin, B. Zalunardo, A. Visonà
UOC Angiologia Castelfranco Veneto, Treviso

Aim. Acute limb ischemia (ALI) is a rapid decrease in lower limb 
blood flow due to acute occlusion of peripheral artery and in ALI 
not only limbs but also life prognosis will be poor unless quick and 
appropriate treatment is given. The aetiology is broadly divided 
into embolism and thrombosis with various comorbidities. An ati-
pical case of ALI is presented to illustrate the diagnostic and ther-
apeutic approach. 
Methods. A 87-year-old woman had history of hypertension, hy-
percholesterolaemia, permanent atrial fibrillation in dabigatran 
110 mg twice a day interrupted by herself from about one month 
(CHA2DS2-VASc 4, HAS-BLED 1). In the last 15 days she presented 
asthenia in the legs, for which “she struggled to stand up” and 
tight calf claudicatio intermittens (at 50 meters) bilateral with par-
aesthesias of the feet at rest. Physical examination revealed pulsse-
less of dorsal pedis arteries, pallor, hypothermia, paralysis, tropic 
skin lesion. Electrocardiography showed atrial fibrillation. Echoc-
olorDoppler (ECD) of legs described a bilateral peripheral artery 
disease of the lower limbs, more severe on the left, with prevalent 
localization of femoral popliteal and superficial and popliteal left 
femoral with acute thrombosis with total occlusion of both the 
popliteal artery. Ankle-brachial index (ABI) was abnormal (0,62 
and 0,31 respectively on the right and on the left side). Comput-
ed tomography confirmed. The patient underwent endovascular 
therapy with thrombus fragmentation and the flow was restored. 
Results. Her lower limbs became warm during therapy and symp-
toms improved (ABI 1,09 bilateral, normal result). Finally, the pa-
tient was discharged with non-vitamin K anti-coagulant. 
Conclusion. ALI is a critical condition with high mortality and 
morbidity rate. Early recognition and early revascularization are 
essential. Endovascular treatment is one minimally invasive pro-
cedure with effect and quick response. History and objective 
examination are important for the classification of the problem 
(symptoms and signs, atrial fibrillation. known peripheral arterial 
disease, Previous revascularization intervention, date of onset of 
the problem). ECD is important to see the level of occlusion and 
useful for confirming the cause (however not always permanent). 
ALI is a serious disease requiring urgent treatment, and it is es-
sential to promptly perform the best initial treatment that can be 
performed at each facility. 

EVOLVING TRENDS IN THE MANAGEMENT 
OF HETEROZYGOUS FAMILIAL 
HYPERCHOLESTEROLEMIA IN ITALY

**L. D’Erasmo1,2, **S. Bini1, D. Commodari1, A. Di Costanzo1,  
I. Minicocci1, L. Polito1, F. Ceci3, A. Montali1, M. Maranghi1,  
M. Arca1, **Equal contribution
1Department of Translational and Precision Medicine,  
Sapienza Università degli Studi di Roma; 
2Cardiovascular Prevention Unit, Department  
of Endocrinology and Metabolism; Pitié-Salpêtrière  
University Hospital, Paris, France; 
3Cell Biotechnologies and Hematology, Sapienza  
Università degli Studi di Roma

Background and Aims. The effective reduction of LDL-C in pa-
tients with heterozygous familial hypercholesterolemia (HeFH) is 
crucial to reduce their increased cardiovascular risk. Diagnostic 
and therapeutic (PCSK9 inhibitors) tools to manage HeFH im-
proved in recent years. However, the impact of these progresses 
in ameliorating the contemporary real-world care of these patients 
remains to be determined. Aim of this study was to assess the 
evolution of treatments and LDL-C control in a cohort of HeFH 
patients in Italy.
Methods and Results. Four hundred six clinically diagnosed 
HeFH followed in a single, tertiary lipid centre were included in 
this survey. Data on lipid levels and medications were collected at 
baseline and during a median 3-year follow-up. At baseline, 38% of 
patients were receiving conventional high-potency lipid lowering 
therapies (LLT) and this percentage increased up to 68% at last 
visit. Females were less treated than males and the knowledge of 
results of molecular diagnosis was associated with a significant in-
crease in treatment intensity and LDL-C lowering. Nevertheless, 
the new LDL-C target (<70 mg/dl) was achieved only in 3.6% of 
HeFH patients under conventional LLTs and this proportion re-
mained low (4.7%) also in those exposed to maximal conventional 
LLT. In 51 patients prescribed with PCSK9 inhibitors, 64.6% and 
62.1% reached LDL-C<70 mg/dl at 3- and 12-month follow-up, re-
spectively.
Conclusions. Although treatments of HeFH improved over time, 
LDL-C target achievement with conventional LLT remains poor, 
mainly among women. The use of molecular diagnosis and even 
more the prescription of PCSK9i may improve LDL-C control in 
these patients.
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CLINICAL AND ECHOCARDIOGRAPHIC 
FEATURES OF PATIENTS AFFECTED 
BY HEART FAILURE WITH MID-RANGE 
EJECTION FRACTION COMPARED  
TO REDUCED AND PRESERVED

M. Biolcati1, A. Maloberti1,2, C. Pellegrinelli1, U. Ceratti1,2,  
O. Belli1,2, F. Casadei1,2, F. Musca1,2, P. Sormani1,2, G. Santambrogio1,2, 
F. Spanò1,2, B. De Chiara1,2, A. Moreo1,2, C. Giannattasio1,2

1School of Medicine and Surgery, Milano-Bicocca University, Milan; 
2Cardiology IV, “A. De Gasperis” Department, ASST Grande 
Ospedale Metropolitano Niguarda Ca’ Granda, Milan

Aim. The 2016 ESC guidelines classify Heart Failure (HF) ac-
cording to levels of Ejection Fraction (EF) in HF with reduced EF 
(HFrEF, EF<40%), preserved (HFpEF, EF≥50%) and the newborn 
mid-range (HFmrEF, EF 40-49%). The aim of our work is to analyse 
clinical and echocardiographic features of patients hospitalized for 
HF when divided accordingly to their admission EF, focusing on 
HFmrEF.
Methods. We enrolled 192 patients hospitalized in the Internal 
Medicine of our hospital between January and September 2017. 
We collected data on clinical history, P.E., laboratory tests, phar-
macological treatment and echocardiography; follow-up for subse-
quent fatal and non-fatal events ended in May 2018. 
Results. Prevalence of HFpEF (55.21%) is higher than HFrEF 
(23,60%) and HFmrEF (17,19%). Mean age is 80.9±8.3 years, 
and does not differ among groups. HFpEF are more common-
ly female, show higher SBP at the presentation (p<0,001) and 
have more non-cardiac comorbidities, such as renal dysfunction 
(p<0,001), anemia (p=0,05), COPD (p=0,036) and also AF (p=0,04); 
in this group hypertensive aetiology is significantly prevailing 
(p=0,002). On the contrary previous myocardial ischaemia and 
higher NT-proBNP levels on the admission (p=0,038) are typical in 
HFrEF. Diastolic and systolic dysfunctions co-exist in patients and 
many candidates show marks of inverse remodelling. HFmrEF 
carry intermediate attributes (prevalence of CAD and systemic 
multimorbidities) and exhibit a ‘hybrid’ US hypertrophy pattern 
(high RWT, medium LVMi); compared to the other groups, they 
include the lowest trend on NYHA classification (I-II, p=0,027), a 
less aggressive treatment with the shortest number of drugs and 
dosages (p=0,04) and show decreased mortality and rehospitaliza-
tion rates. During the follow-up, patients with HFmrEF experience 
more longitudinal transition among groups (33% becomes HFpEF 
and 23% HFrEF).
Conclusions. HFmrEF share features of both HFrEF and HFpEF, 
with a high prevalence of CAD and non-cardiac comorbidities, and 
a large longitudinal transition to the other two classes.

LOW DENSITY LIPOPROTEIN RECEPTOR 
(LDLR) DEFICIENCY PERTURBS CD8+ T 
CELL METABOLISM AND ACTIVATION

F. Bonacina1*, A. Moregola1*, D. Coe2, A. L. Catapano1,3,  
F. Marelli-Berg2, G. D. Norata1, *equally contributed
1Department of Pharmacological and Biomolecular  
Sciences, University of Milan; 
2William Harvey Research Institute, Barts and The London School 
of Medicine & Dentistry, Queen Mary University (London, UK); 
3IRCCS Multimedica, Milan

Aim. Cholesterol is essential for immune cell homeostasis. We 
evaluated the role cellular cholesterol acquired via the LDLR path-
way on Tcell biology.
Methods. Immunophenotypic characterization of T cells from WT 
and LDLR KO mice was performed in vitro (anti-CD3/CD28) and 
in vivo (vaccination, homeostatic proliferation in Rag2 KO mice 
adoptively transferred with Tcells from LDL-R KO and WT mice). 
In parallel, T cells from FH patients with LDLR mutations were 
tested. 
Results. LDLR expression increased after in vitro activation of 
CD8+ Tcells and its deficiency mainly affected CD8+ prolifera-
tion (-35%, p<0.01) paralleled by a reduction in INFγ production  
(-39.6%,p<0.01). In vivo antigen-specific activation (vaccina-
tion with ovalbumin), but not homeostatic proliferation, re-
sulted in a decreased proliferation and cytokines produc-
tion (↓IFNγ p<0.001, ↓IL13 p<0.01, ↓perforin p<0.05) in 
CD8+ of KO mice together with reduced expression of CD69  
(-32%,p<0.01) and decreased AKT phosphorylation, a downstream 
molecule of the TCR. These defects were associated to significant 
reduction of neutral lipids and lipid rafts staining suggesting an 
altered lipid rafts distribution in KO CD8+ Tcells. Of note, memo-
ry CD8 Tcells from FH patients presented a decreased granzyme 
production when tested in vitro.
Conclusions. LDLR plays a critical role in regulating the immu-
nometabolic responses in CD8+ Tcells, and thus might represent 
a checkpoint linking cellular cholesterol metabolism to adaptive 
immune response.



      

ABSTRACT V SPRING MEETING GIOVANI RICERCATORI SISA, SIIA, SIMI

14

ULTRASOUND EVALUATION  
OF ABDOMINAL FAT: CORRELATION 
WITH ANTHROPOMETRIC AND 
BIOIMPEDENZIOMETRIC DATA  
IN OBESE PATIENTS

A. Boccatonda, D. D’Ardes, G. Cocco, M. Montagano, F. Santilli, 
C. Schiavone, M.T. Guagnano, M. Bucci, F. Cipollone.
Internal Medicine Department, SS Annunziata Hospital,  
G. d’Annunzio University, Chieti

Aim. The aim of our study was to correlate the values ​​obtained 
through the ultrasound evaluation of subcutaneous fat (SAT), pre-
visceral and visceral (VAT) with anthropometric and bioimpeden-
ziometric data.
Methods. A clinical evaluation was performed with measure-
ment of anthropometric parameters and bioimpedenziometry. 
A 3.5 MHz convex probe was placed 2 cm above the navel along 
the xipho-umbilical line to determine the VAT, by measuring the 
distance between the internal surface of the abdominal rectum 
and the anterior wall of aorta. The thickness of the SAT was meas-
ured as the distance between the external surface of the rectus 
abdomen and the skin. The thickness of the pre-peritoneal fat was 
measured on the xipho-umbilical line as the distance between the 
internal surface of the alba line and the liver surface (1). 

Results. We recruited 14 subjects (4 males and 10 females), with 
an average age of 49 years. The SAT value showed a median val-
ue of 3.34 cm; the preperitoneal 0.7 cm; and VAT 6.43 cm. SAT 
correlated with weight (p=0.02; Rho=0.613), with BMI (p=0.014; 
Rho=0.640), with waist circumference (p <0.001; Rho=0.850), WHR 
(p=0.023 ; Rho=0.601), with MG kg bas (p=0.033; Rho=0.673), basal 
visceral fat (p=0.034; Rho=0.706), MB bas (p=0.015; Rho=0.810). 
Preperitoneal fat correlates with BMI (p=0.027; Rho=0.587), 
with hip circumference (p=0.03; Rho=0.579), with VAT (p=0.002; 
Rho=0.726). VAT correlated with BMI (p=0.025; Rho=0.596), with 
waist circumference (p=0.019; Rho=0.616).
Conclusions. ultrasound measurement of abdominal fat seems to 
be a method of simple application, at low cost, without contraindi-
cations. It shows a good correlation with the bioimpedance meas-
urement.

References
1.	 Liu K. H., Chan Y. L., Chan W. B., Kong W. L., Kong M. O., 

Chan J. C. Sonographic measurement of mesenteric fat thick-
ness is a good correlate with cardiovascular risk factors: com-
parison with subcutaneous and preperitoneal fat thickness, 
magnetic resonance imaging and anthropometric indexes. Int J 
Obes Relat Metab Disord 2003; 27(10): 1267-73.
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HOMOZYGOUS, DOUBLE AND 
COMPOUND HETEROZYGOUS FAMILIAL 
HYPERCHOLESTEROLEMIA IN 
ITALY: GENOTYPE AND PHENOTYPE 
CHARACTERIZATION

F. Bonaiti1, M. Casula1,2, M. Gazzotti1, M. Arca3, M. Averna4,  
A.L. Catapano1,2, on behalf of the LIPIGEN Group
1Epidemiology and Preventive Pharmacology Service (SEFAP), 
Department of Pharmacological and Biomolecular Sciences, 
University of Milan; 
2IRCCS MultiMedica, Sesto S. Giovanni, Milan; 
3Department of Internal Medicine and Medical Specialties, 
Sapienza University of Rome; 
4Department of Internal Medicine, University of Palermo

Aim. Homozygous Familial Hypercholesterolemia (HoFH) is a 
rare inherited disorder, with a prevalence estimated to be 1/160.000 
– 1/320.000. True HoFH is caused by the same mutation in both 
alleles of LDLR, PCSK9 or APOB genes, however compound het-
erozygotes (HeFH) with different mutations in one gene and, in 
some cases, also double heterozygotes with mutations in two causa-
tive genes, show a similar severe phenotype. We aimed at evaluating 
the biochemical parameters and the clinical signs of patients with 
genetic diagnosis of HoFH, double HeFH, and compound HeFH en-
rolled in the LIPIGEN-FH study.
Methods. The LIPIGEN study is an observational, multicenter, 
retrospective, prospective study aimed at improving the identifica-
tion of FH patients in Italy. The presence of clinical signs of FH or 
history of coronary heart disease (CHD), mean levels of LDL-cho-
lesterol (LDL-C), and any genetic variants in the common genes 
causing FH were collected. 
Results. This analysis was carried out on 146 adult patients (mean 
age at diagnosis 28.6±16.3 years; 51.7% men; 74.0% index cases). Of 
this sample, 63 were HoFH, 67 compound HeFH, and 16 double 
HeFH. At clinical evaluation, 83.6%, 71.0% and 35.0% had tendon 
xanthoma, and 33.3%, 30.8% and 25.0% had arcus cornealis before 
45 years old, respectively. Among the three groups, 61.7%, 48.4%, 
and 14.3% had clinical history of premature CHD. Mean pre-treat-
ment LDL-C levels were 586.6 mg/dL in HoFH, 500.0 mg/dL in 
compound HeFH and 348.8 mg/dL in double HeFH. The major-
ity of the cohort (65.2%, 61.4%, and 46.2%, respectively) was on li-
pid-lowering treatment, mainly statins.
Conclusions. This preliminary analysis offers an overview on 
HoFH, compound and double HeFH patients enrolled in the LI-
PIGEN-FH study. HoFH is a heterogeneous disease that some-
times overlaps with the clinical phenotype of some severe cases of 
HeFH. This heterogeneity seems to depend in part on the causa-
tive genetic defect.

PARATHYROID HORMONE LEVELS 
PREDICT CAROTID PLAQUE 
ECHOGENICITY IN POSTMENOPAUSAL 
WOMEN

E. Bortone, E. Cosentini, V. Bianconi, R. Curcio,  
M.R. Mannarino, A.M. Scarponi, M. Pirro
Unit of Internal Medicine, Department of Medicine, 
University of Perugia

Aim. Increased ultrasound echogenicity of carotid atherosclerotic 
plaques may reflect the amount of intralesional calcium deposition. 
Parathyroid hormon (PTH), which has a crucial role in calcium ho-
meostasis, has been shown to promote both bone resorption and 
vascular calcification (the so-called “calcification paradox”). We 
investigated the association between serum PTH levels, femoral 
bone mineral density (BMD) and echogenicity of carotid athero-
sclerotic plaques in postmenopausal women.
Methods. We enrolled 63 postmenopausal women with asympto-
matic carotid atherosclerotic plaques. Traditional cardiovascular 
risk factors were evaluated. Serum PTH levels were measured. 
The ultrasound grey-scale median (GSM) analysis was performed 
to estimate carotid plaque echogenicity. Femoral BMD was as-
sessed through dual-energy X-ray absorptiometry (DXA). 
Results. Max and mean GSM values of carotid atherosclerot-
ic plaques were significantly higher in osteoporotic women 
(45,6±13.4 and 53,6±19,9) compared to those with osteopenia 
(30,7±11.6 and 31,6±12,6) or normal femoral BMD (36,8±11.7 and 
39,1±12,1). An inverse association was observed between femoral 
neck BMD and mean GSM values (rho=-0.26, p=0.039), whereas 
a positive association was observed between serum PTH levels 
and max and mean GSM values (rho=0.57, p<0.001 and rho=0.59, 
p<0.001, respectively). Femoral neck BMD and serum PTH levels 
predicted mean GSM values independently from body mass index 
and age (β=-0.24, p=0.05 and β=0.39, p=0.002, respectively).
Conclusion. Serum PTH levels and femoral neck BMD predict 
the echogenicity of atherosclerotic plaques in postmenopausal 
women. Increased serum PTH levels may represent the patho-
physiological link between postmenopausal osteoporosis and ca-
rotid atherosclerotic plaque calcification.



      

ABSTRACT V SPRING MEETING GIOVANI RICERCATORI SISA, SIIA, SIMI

16

PRIMARY ALDOSTERONISM  
AND OBSTRUCTIVE SLEEP APNEA:  
A MULTICENTER MULTI-ETHNIC 
CROSS-SECTIONAL STUDY

F. Buffolo1, Q. Li2, S. Monticone1, D.A. Heinrich3, A. Mattei4,  
J. Pieroni1, M. Mei2, S. Yang2, Y.-H. Hu5, M.-C. Yang6,  
C. Sabbadin8, F. Pizzolo9, G. Giacchetti7, F. Fallo8, F. Veglio1,  
M. Reincke3, V.-C. Wu10, P. Mulatero1

1Division of Internal Medicine and Hypertension Unit, Department 
of Medical Sciences, University of Torino; 2Department of 
Endocrinology, the First Affiliated Hospital of Chongqing Medical 
University, Chongqing, China; 3Medizinische Klinik und Poliklinik 
IV, Klinikum der Universität, Ludwig-Maximilians-Universität 
München, Munich, Germany; 4Cardiovascular and Thoracic 
Department, Città della Salute e della Scienza, Turin; 5Division 
of Endocrine and Metabolism, Department of Internal Medicine, 
Taipei Tzu Chi Hospital, The Buddhist Medical Foundation, 
Taipei, Taiwan; 6Division of Pulmonary Medicine, Department 
of Internal Medicine, Taipei Tzu Chi Hospital, The Buddhist 
Medical Foundation, Taipei, Taiwan; 7Division of Endocrinology, 
Polytechnic University of Marche, Ancona; 8Department of 
Medicine, DIMED, Internal Medicine 3, University of Padua, 
Padova; 9Department of Medicine, Unit of Internal Medicine, 
University of Verona, Verona; 10Division of Nephrology, Department 
of Internal Medicine, National Taiwan University Hospital,  
Taipei, Taiwan

Aim. Despite current evidences are limited, 2016 Endocrine Society 
guideline recommends screening for primary aldosteronism (PA) 
in all individuals with arterial hypertension and obstructive sleep 
apnea (OSA). We performed a multicentre, multi-ethnic, cross-sec-
tional study, designed to investigate the prevalence of PA in patients 
with OSA and the prevalence of OSA in patients with PA.
Methods. We screened 203 patients with OSA (102 of Caucasian 
and 101 of Chinese ethnicity) for PA. In case of positive screening, 
patients underwent confirmatory test for PA and subtyping diag-
nosis. 207 patients with PA (104 Caucasians, 100 Chinese and 3 
of African descent) were screened for OSA by cardio-respiratory 
polygraphy.
Results. 8.9% of patients with OSA had confirmed PA diagnosis 
(11.8% in Caucasian and 5.9% in Chinese patients). The prevalence 
of PA in patients without other indications for PA screening, other 
than OSA diagnosis, was very low (1.5%).
The prevalence of OSA was 67.6% (64.4% in Caucasian and 70.0% in 
Chinese patients). OSA was more prevalent in PA patients with idi-
opathic hyperaldosteronism than aldosterone-producing adenoma 
(75.8% vs 59.2%, p=0.031). We observed a significant correlation be-
tween aldosterone levels and apnea/hypopnea index in Caucasian 
group with PA (R2=0.360, p=0.013), but not in the Chinese group 
with PA. Similarly, multinomial logistic regression confirmed a 
significant association between plasma aldosterone and moder-
ate to severe OSA in Caucasian patients (OR 1.002, p=0.002), in-
dependently of the main confounding factors. No association was 
present in Chinese patients with PA. 
Conclusion. Patients with OSA do not have an increased risk of 
PA, challenging the current recommendation of the Endocrine 
Society guideline for screening all patients with OSA for PA, inde-
pendently of hypertension severity. However, OSA is frequent in 
patients with PA and aldosterone level can worsen OSA severity in 
Caucasian patients.

FIVE CASES OF LYSOSOMAL ACID  
LIPASE DEFICIENCY, A RARE  
AND OFTEN MISDIAGNOSED DISEASE

R. Buganza, G. Massini, O. Guardamagna, L. de Sanctis
Department of Public Health and Pediatrics, Regina Margherita 
Children’s Hospital, Turin, University of Turin

Aim. Lysosomal Acid Lipase deficiency (LAL-D) is a rare metabol-
ic storage disease with accumulation of cholesteryl esters and tri-
glycerides in lysosomes. The later onset variant of LAL-D, known 
as cholesterol ester storage disorder (CESD), usually presents 
with dyslipidemia and liver involvement and, due to its nonspecific 
clinical features, is often misdiagnosed as hereditary dyslipidemia, 
NAFLD or cryptogenic cirrhosis. We report our experience with 
five cases.
Subjects and Methods. Five patients (age 6-8-8-30-52 years) 
were diagnosed by genetic analysis of LIPA gene and evaluation 
of LAL activity. We evaluated lipid profile, transaminases and ab-
dominal RM at diagnosis and after treatment with low-fat diet, eze-
timibe, statins.
Results. Mean values of TC, LDL-C, HDL-C and triglycerides at 
diagnosis, before any treatment, were respectively 266, 203, 34, 
140 mg/dl, AST and ALT were 62 and 105 U/l. The three younger 
patients did not have steatosis at diagnosis, one of them developed 
steatosis during the 7 years of follow up, whereas in the two older 
patients it was present at diagnosis and remained stable without 
cirrhosis. Three patients (age 8-8-30) were treated with low-fat 
diet and ezetimibe with the following results: TC -21%/-5%/+11%, 
LDL-C -30%/-3%/+7%, TG -13%/-6%/+3% and ALT -59%/+32%/-46%, 
respectively. One patient (age 52) was treated with low-fat diet, 
statins and ezetimibe with a decrease of TC, LDL-C, TG and ALT 
of 53, 65, 41, 64%, respectively. One patient (age 6) was treated only 
with low-fat diet with the following results: TC -1%, LDL-C -22%, TG 
+1% and ALT -30 %, respectively.
Conclusions. The diagnosis of LAL-D is essential for correct fol-
low-up and treatment, considering in particular cardiovascular risk 
and liver damage. Low-fat diets, statins, ezetimibe should be used 
to treat dyslipidemia and, to a lesser extent, hepatic impairment; 
replacement therapy with sebelipase alfa has been recently intro-
duced.
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SCREENING OF PRIMARY  
ALDOSTERONISM WITH A NOVEL RENIN-
ANGIOTENSIN-ALDOSTERONE SYSTEM 
TRIPLE-A ANALYSIS

J. Burrello1, F. Buffolo1, O. Domenig2, M. Tetti1, A. Pecori1,  
S. Monticone1, M. Poglitsch2, P. Mulatero1

1Division of Internal Medicine and Hypertension,  
Department of Medical Sciences, University of Turin; 
2Attoquant Diagnostics, Vienna, Austria

Aim. Primary aldosteronism (PA) is a frequent cause of second-
ary hypertension and its screening is expected to become a rou-
tine evaluation in patients with hypertension. The interference of 
antihypertensive medications with the Aldosterone-to-Renin-Ratio 
(ARR) is a major confounder during screening testing. Renin-angi-
otensin-aldosterone-system (RAAS) triple-A analysis is a novel liq-
uid chromatography/tandem mass spectrometry diagnostic assay 
that allows simultaneous quantification of aldosterone, equilibrium 
angiotensin I (eqAngI) and angiotensin II (eqAngII). The aim of 
the present study was to assess the reliability of RAAS triple-A anal-
ysis for PA screening.
Methods. We evaluated the diagnostic performance of the Al-
dosterone-to-AngII-Ratio (AA2R) and five renin based diagnostic 
ratios, differing in methods to determine aldosterone levels and 
renin activity, either based on chemiluminescence or radioimmu-
noassay.
Results. We enrolled a cohort of 110 patients with hypertension 
and suspected PA referred to a single hypertension unit (33 pa-
tients with confirmed PA and 77 with essential hypertension). All 
ratios showed comparable areas under the curves ranging between 
0.924 and 0.970 without significant differences between each oth-
er. The evaluation of the AngII-to-AngI ratio revealed persistent 
ACE inhibitor intake in some patients as cause for suppressed 
renin-based diagnostic ratios, while AA2R remained unaffected, 
allowing a AA2-R-based PA screening in presence of ACE inhib-
itor. The optimal cut-off value for the AA2R was 6.6 [(pmol/L)/
(pmol/L)] with a sensitivity and specificity of 90% and 93%, respec-
tively, non-inferior to the ARR while pointing to the potential for 
an interference free application in patients under ACE-inhibitor 
therapy.
Conclusions. This study shows for the first time the accuracy 
and reliability of RAAS triple-A analysis for the screening of PA, 
even in the presence of therapy with ACE inhibitors. Combining 
information on drug efficacy and compliance monitoring with PA 
screening, this method might have a significant impact on the 
overall performance of PA screening.

IMPACT OF DIETARY CHOLINE  
ON ATHEROSCLEROSIS DEVELOPMENT  
IN CONVENTIONALLY RAISED APOE-KO 
MICE EXPRESSING DIFFERENT  
LEVELS OF APOA-I

M. Busnelli, S. Manzini, A. Colombo, G. Chiesa
Department of Pharmacological and Biomolecular Sciences, 
Università degli Studi di Milano

Aim. Gut microbiota can influence atherosclerosis development 
by metabolizing dietary choline: experimental and observational 
studies have highlighted a positive correlation between increased 
plasma choline-derived TMAO concentrations and adverse cardi-
ovascular events. This study was aimed at investigating, for the 
first time, how apoA-I/HDL levels can influence atherosclerosis 
development by modulating gut microbiota composition.
Methods. Chow diets with different choline contents (0.09% or 
1.2%) were administered for 20 weeks to conventionally-raised, 
atherosclerosis-prone mice expressing different levels of apoA-I: 
extremely low-HDL mice (A-IKO/EKO) or high-HDL mice, defi-
cient for both murine apoA-I and apoE, but overexpressing human 
apoA-I (hA-I/A-IKO/EKO).
Results. Choline supplementation did not influence plasma cho-
lesterol and triglyceride concentrations that were dramatically 
reduced in A-IKO/EKO vs hA-I/A-IKO/EKO mice. Atherosclero-
sis, evaluated at the aortic sinus and in the entire aorta, was un-
surprisingly increased in A-IKO/EKO vs hA-I/A-IKO/EKO mice. 
Less predictably, choline supplementation significantly worsened 
plaque development only in hA-I/A-IKO/EKO mice (aortic sinus: 
66,870±46,870 vs 147,360±42,750 mm2 in females; 63,691±37,432 vs 
110,030±42,937 mm2 in males; aortic arch: 0.34±0.65 vs 3.29±3.65 
% in females; 0.87±1.03 vs 2.45±2.59 % in males). To characterize 
plaque composition, O.R.O. staining for neutral lipids and Mac-2 
specific IHC for macrophages were performed. An increased di-
etary choline content did not result in an increased deposition of 
neutral lipids nor of the amount of infiltrating macrophage in ath-
erosclerotic plaques of both genotypes.
Conclusions. Our results indicate that dietary choline supple-
mentation worsens atherosclerosis development only when apoA-I 
is expressed. Further studies are ongoing to better clarify: 
1)	 how apoA-I can modulate gut microbiota composition (i.e. the 

presence of choline-degrading bacteria); 
2)	 the pathophysiological mechanisms influenced by the choline- 

TMA-TMAO metabolic pathway.
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CHANGES IN CAROTID STIFFNESS 
IN PATIENTS WITH FAMILIAL 
HYPERCHOLESTEROLEMIA TREATED  
WITH EVOLOCUMAB: A PROSPECTIVE 
COHORT STUDY

I. Calcaterra2, M. Gentile2, A. Di Minno3,4, G. Iannuzzo2,  
A. Buonaiuto2, F. Forte2, M.D. Di Taranto5, C. Giacobbe5,  
G. Fortunato5, P.O.F. Rubba2, M.N.D. Di Minno1

1Department of Translational Medical Sciences,  
Federico II University, Naples; 
2Department of Clinical Medicine and Surgery,  
Federico II University, Naples; 
3Department of Pharmacy, Federico II University, Naples; 
4Unit of Metabolomics and Cellular Biochemistry of 
Atherothrombosis, Centro Cardiologico Monzino IRCCS, Milan; 
5Department of Molecular Medicine e Medical Biotechnologies, 
Federico II University, Naples

Aim. Protein convertase subtilisin kexin type 9 (PCSK-9) inhib-
itors demonstrated efficacy in cholesterol reduction and in the 
prevention of cardiovascular events. We evaluated changes in lipid 
profile and carotid stiffness in patients with familial hypercholes-
terolemia during 12 weeks of treatment with a PCSK-9 inhibitor, 
Evolocumab.
Methods. Patients with familial hypercholesterolemia starting a 
treatment with Evolocumab were included. Total cholesterol (TC), 
low-density lipoprotein cholesterol (LDL-C), small dense LDL (as-
sessed by LDL score) and carotid stiffness were evaluated before 
starting treatment with Evolocumab and during 12 weeks of treat-
ment. 
Results. Twenty-five subjects were enrolled (52% males, mean 
age 51.5 years). TC and LDL-C were reduced of 38% and 52%, re-
spectively during treatment, with LDL score reduced of 46.1%. In 
parallel, carotid stiffness changed from 8.8 (IQR: 7.0-10.4) m/sec 
to 6.6 (IQR: 5.4-7.5) m/sec, corresponding to a change of 21.4% 
(p<0.001), with a significant increase in carotid distensibility 
(from 12.1, IQR: 8.73-19.3 kPA−1×10−3 at T0 to 21.8, IQR: 16.6-31.8 
kPA−1×10−3 at T12w) corresponding to a median change of 62.8% 
(p<0.001). A multivariate analysis showed that changes in LDL 
score were independently associated with changes in carotid stiff-
ness (β=0.429, p=0.041). 
Conclusions. Small dense LDL reduction, as assessed by LDL 
score, is associated with changes in carotid stiffness in patients 
with familial hypercholesterolemia treated with Evolocumab

OF PROPROTEIN CONVERTASE 
SUBTILISIN/KEXIN 9 (PCSK9) TO 
LIPOPROTEINS IN PATIENTS TREATED 
WITH MONOCLONAL ANTIBODIES

L. Canclini1,2, A.M. Malvandi1, P. Uboldi2, V. Zampoleri2,3,  
A. Alliaj1, A. Baragetti2,3, L. Grigore3, A.L. Catapano1,2

1Laboratory of Genetic Dyslipidemia and Atherosclerosis,  
IRCCS MultiMedica, Milano; 
2Department of Pharmacological and Biomolecular Sciences, 
Università degli Studi di Milano; 
3Center for the Study of Atherosclerosis, Bassini Hospital,  
Cinisello Balsamo

Aim. Monoclonal antibodies (mAbs) blocking PCSK9 reduce 
LDL-cholesterol (LDL-C) levels possibly throughout the preven-
tion of PCSK9 binding to the LDL receptor. PCSK9 is assumed to 
interact with lipoproteins. This project aims at studying the asso-
ciation of PCSK9 with lipoproteins. To reach this goal, we isolated 
different lipoproteins from patients treated with Evolocumab and 
Alirocumab to see if there is a differential association of PCSK9 to 
lipoproteins in comparison with non-treated individuals.
Methods. Fresh sera were collected from more than 60 subjects, 
including patients treated with Evolocumab and Alirocumab. Li-
poprotein fractions were obtained using iodixanol gradient (IGr) 
ultracentrifugation. Their PCSK9 content was detected with ELISA 
while Lp(a), ApoB, ApoA1 and Cholesterol were quantified using 
clinical-grade turbidimetry assays. 
Results. 22.55±8.54% of PCSK9 was found in LDL fraction in 
non-treated subjects. 14.7±4.9% was the percentage observed in 
patients treated with mAbs, which in turn had LDL levels much 
lower in comparison with the healthy individuals. The PCSK9/
LDL-C ratio in treated patients was more than three times higher 
than in non-treated once.
Conclusions. Based on our observations, it appears that the as-
sociation of PCSK9 and LDL particles remains, even if the LDL 
level reduces dramatically. mAbs-treated patients showed an high-
er association of PCSK9 to LDL, in comparison with non-treated 
subjects.
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THORACIC RADIOTHERAPY AS  
A RISK FACTOR FOR HEART ISCHEMIA  
IN SUBJECTS WITH CHEST IRRADIATION 
AND WITHOUT CLASSIC CARDIOVASCULAR 
RISK FACTORS

I.M. Cartella1,2, M. Palazzini1,2, P. Vallerio1, C. Lestuzzi3,  
E. Grasso2, J. Sun2, A. Buono2, D. Sirico2, V. Giani2, V. Molinari2, 
M. Biolcati2, F. Lattuada2, S. Pezzini2, A. Moreo1, A. Maloberti1,2, 
C. Giannattasio1,2

1Cardiology 4, ASST Niguarda Ca Granda Hospital, Milan; 
2School of Medicine and Surgery, Milan-Bicocca University, Milan; 
3Cardiology Unit, Oncology Department, CRO, National Cancer 
Institute, Aviano

Objective. Radiation induced heart disease represents a late ef-
fect of chest irradiation and it contributes to increase mortality in 
oncology patients due to the damage produced to the pericardium, 
myocardium, valves and coronary arteries. Current guidelines 
suggest to perform a cardiac screening using exercise stress elec-
trocardiography 5 to 10 years after radiotherapy. Objective of this 
study is to determine the incidence of myocardial ischemia in a 
population of patients without any cardiovascular risk factor who 
underwent thoracic radiotherapy. 
Methods. We enrolled a total of 250 patients and we divided them 
into two groups. The first group included 115 patients without any 
cardiovascular risk factor with a history of thoracic radiotherapy 
who were screened using exercise stress electrocardiography to 
detect myocardial ischemia. The control group included 135 pa-
tients who presented a high-risk cardiovascular profile without any 
oncologic medical history who underwent stress testing for prima-
ry prevention or because of atypical thoracic pain.
Results. Irradiated patients without cardiac risk factors had a 
lower average age compared to the control group (48.7±10.1 vs 
60.5±10.8 years, p<0.001) and there was a lower percentage of 
males. Concerning cardiovascular risk factors, in the control group 
25.9% of patients had diabetes, 62.9% dyslipidemia, 67.4% hyper-
tension and 19.2% were active smokers. Despite these important 
disparities regarding the cardiovascular risk profile, no significant 
differences were found in the number of positive exercise stress 
electrocardiography tests in the two groups (10.4% vs 5.9%, p=ns). 
Conclusions. Chest irradiation represents a strong cardiovascu-
lar risk factor and it was found to be able to equalize the incidence 
of positive exercise stress tests among two cohort of patients with 
significant differences in their cardiovascular risk profile.

EFFECT OF CONTINUOUS POSITIVE 
AIRWAY PRESSURE TREATMENT  
ON GLYCEMIC AND LIPID PROFILES  
IN PATIENTS WITH OBSTRUCTIVE SLEEP 
APNOEA: A SYSTEMATIC REVIEW  
AND META-ANALYSIS OF RANDOMIZED 
CONTROLLED TRIALS

F. Cattazzo1, M.F. Pengo2, A. Giontella1, D. Soranna2,  
J. Karalliedde3, L. Gnudi3, A. Dalbeni1, P. Minuz1, C. Lombardi2,4, 
G. Parati2,4, C. Fava1

1Department of Medicine, University of Verona, Section of General 
Medicine and Hypertension, Verona; 
2IRCCS, Istituto Auxologico Italiano; Department of Cardiovascular, 
Neural and Metabolic Sciences, S.Luca Hospital, Milan; 
3School of Cardiovascular Medicine & Sciences, Section Vascular 
Biology and Inflammation, Unit for Metabolic Medicine,  
King’s College London, London, UK; 
4Department of Medicine and Surgery, University  
of Milano-Bicocca, Milan

Aim. Continuous Positive Airway Pressure (CPAP) is the main 
therapy for obstructive sleep apnoea (OSA); nevertheless, un-
certainty remains about the effectiveness of CPAP not only in 
controlling OSA-related hypertension, but also in improving the 
metabolic dysregulation that characterizes OSA patients. This me-
ta-analysis of randomized controlled trials (RCTs) aimed to investi-
gate whether CPAP, compared to other treatments, could improve 
glucose and/or lipid metabolism in OSA patients. 
Methods. Relevant papers were searched in three different data-
bases (MEDLINE, EMBASE, Web of Science) from inception to 
31st Dec 2018 through specific search terms and selection criteria. 
Results. From 2,289 articles, 26 RCTs were included. Regarding 
glycemic metabolism, neither fasting plasma glucose nor HbA1c 
were reduced by CPAP. However, patients on CPAP therapy 
showed an improvement in insulin sensitivity, as witnessed by a 
significant reduction of fasting plasma insulin (Standardized dif-
ference in means [SDM]=0.205[95%CI,0.07-0.339],p=0.003) and 
HOMA-IR (SDM=0.176[95%CI,0.056-0.296],p=0.004). Sensitivity 
analysis revealed that the favourable effects of CPAP were main-
tained in prediabetic/type 2 diabetic patients and in those that 
presented an apnoea-hypopnea index≥30 events/h at baseline. 
Regarding lipid metabolism, OSA patients in CPAP intervention 
groups showed a significant reduction of total cholesterol (TC; 
SDM=0.138[95%CI,0.034-0.242],p=0.009). In subgroups analysis, 
greater adherence to CPAP along with severe nocturnal oxygen 
desaturations at baseline (SpO2-nadir<77%) was associated with 
a significant decrease of TC. Furthermore, dividing the primary 
studies according to the median TC at baseline, the positive effects 
of CPAP were maintained only in those that presented a TC above 
the median. Conversely, CPAP did not modify triglycerides, HDL, 
and LDL-cholesterol. 
Conclusions. CPAP treatment significantly improves insulin sen-
sitivity and reduces TC in OSA patients. The effectiveness of CPAP 
is higher in patients with greater CPAP usage, and with a greater 
number of apnoeic events and oxygen desaturations at baseline. 
Concerning TC, patients presenting higher levels at baseline ben-
efit the most from CPAP. 
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LIPOPROTEIN(A) IS SIGNIFICANTLY 
HIGHER AND ASSOCIATED WITH 
INCREASED PREVALENCE OF 
ATHEROSCLEROTIC CARDIOVASCULAR 
DISEASE IN MUTATION-NEGATIVE 
FAMILIAL HYPERCHOLESTEROLEMIA 
PATIENTS

A. Cavicchioli, S. Lugari, P. Vita, A. Mondelli, E. Pellegrini,  
F. Carubbi, F. Nascimbeni
Unit of Internal and Metabolic Medicine, Civil Hospital, A.O.U.  
of Modena and University of Modena and Reggio Emilia

Introduction and Aim. High lipoprotein(a) (Lp(a)) concentra-
tions may be a cause of clinical familial hypercholesterolemia (FH) 
and are associated with an increased risk of atherosclerotic cardio-
vascular disease (ASCVD) [Langsted, Lancet Diabetes Endocrinol 
2016]. We evaluated if Lp(a) concentrations and their association 
with ASCVD may differ between mutation-negative and muta-
tion-positive FH patients.
Methods. 177 consecutive patients with clinical suspicion of FH 
from the Lipid Clinic in Modena underwent comprehensive eval-
uation, including Lp(a) measurement and genetic analysis, within 
the LIPIGEN Project. We considered high Lp(a) concentrations 
(hyper-Lp(a)) when more than 50 mg/dl. Patients were defined as 
mutation-positive if “pathogenic” or ”likely pathogenic” mutations 
were detected in FH-causing genes; mutation-negative patients 
were defined by the presence of “variants of uncertain signifi-
cance” or absence of genetic variants. 
Results. 135 FH patients (76.3%) were mutation-positive. Muta-
tion-positive patients showed significantly higher LDL-cholesterol 
(LDL-c) levels (p<0.001) and Dutch Lipid Clinic Network (DLCN) 
score (p<0.001) than mutation-negative patients, whereas the prev-
alence of ASCVD was not significantly different between the two 
groups (15.6% vs. 19.0%; p=0.593). Conversely, Lp(a) concentra-
tions were significantly higher (34.7 [10.7-88.9] vs. 22.8 [8.0-49.6] 
mg/dl; p=0.043) and hyper-Lp(a) was significantly more frequent 
(40.5% vs. 23.7%; p=0.034) in mutation-negative than mutation-pos-
itive patients. When adjusting LDL-c for Lp(a) cholesterol content 
(by subtracting 30% of the individuals’ Lp(a) total mass from LDL-c), 
the Lp(a)-adjusted DLCN score tended to be more frequently low-
ered in mutation-negative than mutation-positive patients (28.6% 
vs. 15.6%; p=0.059). Hyper-Lp(a) was significantly associated with 
an increased prevalence of ASCVD in mutation-negative patients 
(p=0.003), but not in mutation-positive patients (p=0.269). Of note, 
7 out of 8 (87.5%) mutation-negative patients with a personal histo-
ry of ASCVD had hyper-Lp(a).
Conclusions. Our study confirms that high Lp(a) concentrations 
may represent a significant risk factor for clinical FH. In muta-
tion-negative FH patients hyper-Lp(a) may be a major contributing 
cause of clinical FH and increased ASCVD risk.

RELATIONSHIP BETWEEN 
ECHOCARDIOGRAPHIC AND FUNCTIONAL 
PARAMETERS IN PATIENTS WITH 
HEART FAILURE UNDERGOING 
CARDIOPULMONARY EXERCISE TEST

A. Cerasari1, S. Alessio1, L. Sanesi1, I. Dominioni1, L. Filippucci3, 
A. Russo3, G. Pucci1,2, G. Vaudo1,2

1Department of Medicine, University of Perugia; 
2Unit of Internal Medicine, Terni University Hospital, Terni; 
3Unit of Preventive Cardiology, “Centro Servizi Grocco”, Perugia

Aim. HF patients typically show effort intolerance due to a reduc-
tion in peak exercise oxygen (peak VO2) consumption, which is 
related to inability to adapt systolic function to increased demand. 
Left ventricular ejection fraction (EF) is a surrogate marker of car-
diac contractility and a powerful predictor of adverse prognosis in 
chronic heart failure (HF). The aim of the study was to explore 
the relationship between EF and other echocardiographic findings 
with peak VO2 in a population of HF individuals HF undergoing 
cardiopulmonary exercise testing (CPX).
Methods. We evaluated 101 HF patients (61% hypertensives, 74% 
with documented coronary artery disease) undergoing both rest-
ing echocardiography and symptom-limited CPX in a secondary 
Sport Clinic. 
Results. Mean age was 58±13 years, men 83%. Mean EF was 
55±12%; 20% of the patients showed EF<40%. Mean test dura-
tion was 9.4±2.2 min. Average peak VO2 was 21±6 mL/Kg/min. 
Peak VO2 showed a robust positive correlation with EF (R=0.42, 
p<0.001). Other independent predictors of peak VO2 were age, 
male sex, height and tricuspidal anular plane systolic excursion 
(TAPSE), this latter reflecting right ventricular (RV) dysfunction. 
When subjects were dichotomized according to predicted peak 
VO2 values, those with higher-than-predicted peak VO2 showed 
significantly lower VE/VCO2 slope, and higher values of oxygen 
pulse and VO2/WR slope.
Conclusions. EF and TAPSE are two independent predictors of 
peak VO2. For each individual, a predicted threshold of peak VO2 

could be estimated from anthropometric and echocardiographic 
parameters. The evaluation of observed-to-predicted peak VO2 

may help in unraveling potentially relevant mechanisms affecting 
exercise capacity in HF patients.
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AORTIC STRAIN IMPAIRMENT  
IN ASCENDING AORTA DILATATION

M. Cesareo, L. Sabia, E. Avenatti, D. Leone, F. Tosello,  
A. Astarita, G. Mingrone, L. Airale, F. Veglio, A. Milan
Internal and Hypertension Division, Department of Medical 
Sciences, AOU Città della Salute e Scienza, University of Turin

Background. Ascending aorta (aA) dilatation is a condition ob-
served in 13% of hypertensive patients. Little is known about elas-
tic features of aA in hypertensive patients affected by aA dilatation. 
Aortic strain analysis can describe mechanical properties of aA. 
The functional evaluation of aA may help in risk assessment and 
stratification of patients with known aortopathy. 
Aim. To assess mechanical properties of aA by aortic strain in 
terms of β2-Stiffness index (Beta-SI) analysis in hypertensive pa-
tients with different severity of aA dilatation and to evaluate the 
association between mechanical properties of aA and cardiovas-
cular damage.
Methods. 100 hypertensive outpatients underwent clinical eval-
uation, transthoracic echocardiography (TTE) and assessment of 
pulse wave velocity (PWV). Strain analysis of aA was performed 
with speckle-tracking TTE software. Beta-SI was defined as: 
100*Ln(systolic blood pressure/diastolic blood pressure)/maximal 
transversal deformation of aA.
Hypertensive patients were divided in three groups based on aA 
diameter: <40 mm, 40-45 mm and ≥45 mm.
Results. Beta-SI resulted to rise exponentially with aA dimensions 
(p<0.001) with especially in patients having aA >45 mm. A progres-
sively greater proportion of patient with impaired (i.e. elevated) 
Beta-SI was present in groups identified by progressively dilated 
aA (18.2% vs 48.4% vs 80% respectively, p<0.05). On multivariate 
logistic regression only an impaired Beta-SI predicted aA dilatation 
(p<0.001). Beta-SI was also related to cardiovascular organ dam-
age in terms of left ventricular mass (LVMi, p=0.030) and PWV 
(p=0.028). Patients with high Beta-SI had grater LVMi (94±24 vs. 
117±47 g/m2; p=0.010) and PWV (8.63±1.88 vs. 10.20±2.99 m/s; 
p=0.013). 
Conclusions. aA dilatation in hypertensive subjects is associated 
with increased local aortic stiffness. Strain analysis adds functional 
information to the mere morphological evaluation of aortic dimen-
sion and it could be an useful tool to better stratify cardiovascular 
risk in this specific population.

PCSK9 INHIBITORS: ADHERENCE  
AND PERCEIVED HEALTH

A. Cesaro1,2, F. Fimiani2,3, F. Gragnano1,2, E. Moscarella1,2,  
M. Cesarano1,2, S. Coletta1,2 , A. Vergara1,2, F. Amodio2,  
E. Monda2,3, G.Limongelli2,3, P. Calabrò1,2

1Division of Clinical Cardiology, A.O.R.N.  
“Sant’Anna e San Sebastiano”, Caserta; 
2Department of Translational Medical Sciences,  
University of Campania “Luigi Vanvitelli”, Naples; 
3Division of Cardiology, Monaldi Hospital, Naples

Aim. Lowering LDL-C is a critical intervention to contrast cardio-
vascular risk. The association of PCSK9 inhibitors (PCSK9i) with 
available therapies represents a successful therapeutic strategy 
in patients with high and very high cardiovascular risk who do 
not reach the target values despite standard therapy with statins 
and ezetimibe. Over the last years, data regarding health-related 
quality of life (HRQOL) and quality-adjusted life years (QALYs) 
has been increasingly taken into consideration to support medical 
decisions. The aim of our study is to assess the impact of treatment 
with PCSK9i on quality of life in high and very-high cardiovascular 
risk patients.
Methods. In this prospective study, we evaluated patients at 
high or very-high cardiovascular risk admitted to our Cardiolo-
gy Center. Patients who didn’t reach recommended LDL-C goals 
despite maximal tolerated lipid-lowering therapy with statins and 
ezetimibe were treated additionally with evolocumab 140 mg or al-
irocumab 75/150 mg bi-weekly, according to National regulations. 
We measured the health status perceived by patients through the 
self-administered EuroQoL (or EQ- 5D-3L) in Italian language at 
enrollment, and at 1-year follow-up. 
Results. 51 patients were enrolled. The study population included 
15 patients (29%) with a genetically-confirmed diagnosis heterozy-
gous familial hypercholesterolemia. 34 patients (66%) received 
evolocumab and 17 patients (33%) alirocumab. The mean EQ-5D 
score improved from 0.49 (95% confidence interval (CI) 0.40 to 
0.58) at enrollment to 0.85 (95%, CI 0.79 to 0.90) at 1-year follow-up 
(p<0.001). The mean EQ by visual analogue scale (VAS) improved 
from 63.5 at baseline (95% CI 60.5 to 66.5) to 80.2 at 1-year fol-
low-up (95% CI 77.6 to 82.9) (p<0.001). 
Conclusion. Our study showed that most patients treated with 
PCSK9i experienced an improvement in health related QoL. Most 
patients reported an improvement in all five dimensions of the 
EQ-5D with greatest improvement in patients’ anxiety/depression 
dimension. 
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CIRCULATING OXYSTEROL LEVELS 
ARE MODULATED BY A CHOLESTEROL-
LOWERING NUTRACEUTICAL 
COMBINATION (BIFIDOBACTERIUM 
LONGUM BB536, RED YEAST RICE 
EXTRACT) IN SUBJECTS WITH MODERATE 
HYPERCHOLESTEROLAEMIA: RESULTS 
FROM A RANDOMIZED, DOUBLE-BLIND, 
PLACEBO-CONTROLLED STUDY

S. Cicolari1, C. Pavanello1,2, E. Olmastroni3, M. Del Puppo4,  
M. Bertolotti5, G. Mombelli6, A.L. Catapano1,7, L. Calabresi1,2,  
P. Magni1,7

1Dipartimento di Scienze Farmacologiche e Biomolecolari, 
Università degli Studi di Milano; 2Dipartimento di Scienze 
Farmacologiche e Biomolecolari, Centro E. Grossi Paoletti, 
Università degli Studi di Milano; 3Epidemiology and Preventive 
Pharmacological Service (SEFAP), Dipartimento di Scienze 
Farmacologiche e Biomolecolari, Università degli Studi di Milano; 
4Dipartimento di Medicina e Chirurgia, Università degli Studi  
di Milano Bicocca, Monza; 5Dipartimento di Scienze Biomediche, 
Metaboliche e Neuroscienze, Università degli Studi di Modena 
e Reggio Emilia, Modena; 6Centro Dislipidemie, ASST Grande 
Ospedale Metropolitano Niguarda, Milan; 7IRCCS MultiMedica, 
Sesto S. Giovanni, Milan, Italy

Aim. Nutraceuticals are effective tools to manage moderate hy-
percholesterolemia in patients with low CVD risk, although their 
impact on cholesterol metabolism has not been assessed yet. 
The main cholesterol metabolites, the oxysterols 24-, 25- and 
27-hydroxycholesterol (24-OHC, 25-OHC and 27-OHC), are key 
substrates of bile acid synthesis and, having a greater water sol-
ubility than cholesterol, are also able to modulate nuclear and 
membrane receptors, thereby modulating cholesterol synthesis, 
immune system function and cerebral compartment homeostasis. 
A nutraceutical combination with Bifidobacterium longum BB536, 
red yeast rice extract (10 mg/day monacolin K), niacin, coenzyme 
Q10 (Lactoflorene Colesterolo®) has been shown to reduce LDL-C 
levels by 25.7% in subjects with moderate hypercholesterolaemia. 
In the present study, we investigated the effect of this nutraceutical 
mix on cholesterol metabolism by evaluating 24-OHC, 25-OHC and 
27-OHC plasma levels.
Methods. Thirty-three subjects (18–70 y) with low CV risk and in 
primary CV prevention (SCORE: 0–1% (n=24), 2–4% (n=9); LDL-C: 
130–200 mg/dL) were recruited in a randomized double-blind, par-
allel, placebo-controlled study and treated with the above-report-
ed nutraceutical combination or placebo for 12 weeks. Baseline/
post-intervention plasmatic 24-OHC, 25-OHC and 27-OHC were 
evaluated by gas chromatography-mass spectrometry analysis.
Results. At the end of the intervention, 24-OHC and 24-OHC/
TC (total cholesterol) ratio were unaltered. 25-OHC levels were 
unchanged in both groups, while 25-OHC/TC ratio significantly 
raised over baseline just in the treated group (P=0.047; +21.9%). In 
the nutraceutical group, 27-OHC concentration was significantly 
reduced (p=0.005; -10.6%), whereas the 27-OHC/TC ratio was the 
same between the two groups.
Conclusions. Treatment with this nutraceutical mix resulted in a 
peculiar oxysterol profile, that further supports the safety of this 
product. Moreover, the observed reduction of 27-OHC level repre-
sents a favourable effect on different targets, in addition to LDL-C 
lowering.

PREVALENCE OF VASCULAR INVOLVEMENT 
AND LIVER FIBROSIS IN A COHORT 
INSULIN SENSITIVE MIXED HIPERLYPEMIC 
PATIENTS

M. Cinquegrani, F. Savarino, M. Scuruchi, D. Sinicropi,  
G. Squadrito, G. Mandraffino.
Internal Medicine, A.O.U. G. Martino, Messina

Aim. Familial combined hyperlipidemia (FCHL) is the most prev-
alent primary dyslipidemia. Frequently it remains undiagnosed. It 
is characterized by fluctuations in serum lipid concentrations and 
may present as mixed hyperlipidemia, isolated hypercholester-
olemia, hypertriglyceridemia, or as a normal serum lipid profile in 
combination with abnormally elevated levels of apolipoprotein B. 
An increased risk of hepatic steatosis has been observed in FCHL, 
with consistent associations for both NAFLD and non-alcoholic 
steatohepatitis (NASH) and up to 20-37% of the variability in in-
trahepatic fat content attributable to genetic factors in FCHL. The 
aim of our study was to evaluate the prevalence and incidence of 
NAFLD and/or NASH in FCHL’ patients. 
Methods. In collaboration with general practitioners, we enrolled 
69 patients (mean age 53 years; 35 male, 34 female) whose satis-
fied inclusion and exclusion criteria (HOMA-IR <2.4; ApoB >124 
mg/dl and LDL-C >160 mg/dl, or HDL-C <50M and <60F mg/dl or 
Tg >180 mg/dl). Clinical and instrumental examination consisted 
of carotid ecocolorDoppler with PWV estimation, liver ultrasonog-
raphy with Fibroscan. 
Results. At baseline we found a mean CT level of 247.94±30.24, 
HDL-C level 56.26±16.29 in men and ± in women, Tg 124.14±65.91 
mg/dl. ApoB was 131.38±29.53 on the average. HOMA-IR was 
1.53±0.49. We found a carotid artery involvement, as cIMT >0.9 
mm, in 28 pts (38%), and pts 24 (33%) had already carotid plaque. 
Any grade of liver steatosis was found in pts 35 (50%). Mean liver 
stiffness value was 5.38±1.76. 
We found a significant correlation between PWV and LS: r=0.83, 
p<0.001. 
Conclusions. We found that about one third of included patients 
presented with carotid atherosclerosis already at diagnosis; more-
over, mean LS was; PWV was also higher than age-related expect-
ed values. Moreover, we found a strong correlation between PWV 
and LS as measured by Fibroscan, also in our cohort of insulin-sen-
sitive subjects. 
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NONALCOHOLIC FATTY LIVER DISEASE 
AND FIBROSIS ASSOCIATED WITH 
INCREASED RISK OF CARDIOVASCULAR 
EVENTS IN A PROSPECTIVE STUDY

N. Cocomello1, F. Baratta1, D. Pastori1, F. Angelico2, A. Balla3,  
A.M. Paganini3, D. Ferro1, F. Violi4, A.J. Sanyal5, M. Del Ben1

1I Clinica Medica, Department of Clinical Internal, Anesthetic  
and Cardiovascular Sciences, Sapienza University of Rome;
2Department of Public Health and Infectious Diseases,  
Sapienza University of Rome; 
3Department of General Surgery and Surgical Specialties  
“Paride Stefanini”, Sapienza University of Rome;  
4I Clinica Medica, Department of Clinical Internal, Anesthetic  
and Cardiovascular Sciences, Sapienza University of Rome,  
and Mediterranea Cardiocentro, Naples;  
5Division of Gastroenterology, Department of Internal Medicine, 
Virginia Commonwealth University School of Medicine,  
Richmond, Virginia, Usa

Background and Aims. Patients with non-alcoholic fatty liver dis-
ease (NAFLD) are at increased chance for cardiovascular events 
(CVEs). Severity of liver fibrosis is used to determine prognosis 
for patients with NAFLD, but little is known about the relationship 
between liver fibrosis and CVEs in the real world.
Methods. We analyzed data from the prospective observational 
progression of liver damage and cardiometabolic disorders in 
non-alcoholic fatty liver disease study, comprising 898 consecu-
tive outpatients screened for liver steatosis by ultrasound. Liver 
fibrosis was defined as FIB-4 score greater than 2.67 and NAFLD 
fibrosis score greater than 0.676. Patients were followed by phone 
every 6 months and examined every 12 months in the outpatient 
clinic. CVEs were recorded (fatal or nonfatal ischemic stroke and 
myocardial infarction, cardiac or peripheral revascularization, 
new-onset arterial fibrillation and cardiovascular death). The pri-
mary outcomes were incidence rate of CVEs in patients with vs 
without NAFLD and factors associated with CVEs in patients with 
NAFLD.
Results. Over a median follow-up time of 41.4 months (3044.4 
patient-years), 58 CVEs (1.9%/year) were registered. The rate of 
CVEs was higher in patients with (n=643, 2.1%/year) vs without 
NAFLD (n=255, 1.0%/year) (P=.066). In multivariable Cox propor-
tional regression analysis, NAFLD increased risk for CVEs (haz-
ard ratio [HR], 2.41; 95% CI, 1.06-5.47; P=.036), after adjustment 
for metabolic syndrome. Among patients with NAFLD, male sex, 
previous CVEs, metabolic syndrome and FIB-4 scores greater than 
2.67 (HR, 4.02; 95% CI, 1.21-13.38; P=.023) were independently as-
sociated with risk of incident CVEs. NFS scores greater than 0.676 
were also independently associated with risk of incident CVEs 
(HR, 2.35; 95% CI, 1.05-5.27; P=.038).
Conclusions. NAFLD patients had more than a 2-fold increase in 
risk of CVEs. In patients with NAFLD, liver fibrosis indexes were 
independently associated with a 4-fold increased risk for incident 
CVEs.

CHRONIC RUPATADINE TREATMENT 
WORSENS ATHEROSCLEROSIS 
PROGRESSION IN APOLIPOPROTEIN  
E KNOCKOUT MICE FED WESTERN-TYPE 
DIET
A. Colombo, S. Manzini, M. Busnelli, G. Chiesa
Department of Pharmacological and Biomolecular Sciences, 
Università degli Studi di Milano

Aim. Rupatadine is an N-alkyl pyridine derivative exerting anti-in-
flammatory properties through the inhibition of a range of media-
tors. Its primary mechanism of action is through the histamine H1 
receptor, with an additional antagonist activity towards PAF. The 
potent anti-inflammatory effects displayed by rupatadine could be 
exploited against atherosclerosis development.
Methods. Apolipoprotein E-deficient (EKO) mice (n=15 per 
group) were fed Western-type diet, with (Rupa) or without (Ctrl) 
0.17 g/kg rupatadine for 12 weeks (~16 mg/kg/die).
Results. Weight gain, food/water intake, organ weights were sim-
ilar in both groups. Plasma total cholesterol and triglyceride levels 
were also comparable. No difference in inflammatory infiltrates 
was detected in liver, kidney and lungs. Atherosclerotic plaque ex-
tent in arch, thoracic and abdominal segments of aorta (en-face) 
was comparable between groups. Ctrl and Rupa plaques were re-
markably similar in the macrophage content (anti-Galectin3), ne-
crotic core and plaque matrix content (Masson’s trichrome). How-
ever, plaque area at the aortic sinus (H&E) was higher in Rupa 
(+14.8%, p=0.02).
Conclusions. Rupatadine treatment in apoE-KO mice fed West-
ern diet resulted in a moderate worsening of atherosclerosis de-
velopment. Shedding light on controversial in vitro results, our 
findings are in line with evidences from other related molecules 
(cetirizine, fexofenadine). While the molecular mechanism is still 
under investigation, it would be worthwhile to assess the impact 
of rupatadine treatment on human health, especially in chronically 
treated patients.
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NUTRITION AND BODY COMPOSITION 
PARAMETERS IN ADULT MEN AND WOMEN 
IN PRIMARY CV PREVENTION:  
AN ANALYSIS OF PLIC STUDY

O. Colpani1,2, M. Casula1,3, A. Baragetti4,5, E. Tragni1,  
A.L. Catapano1,3, on behalf of PLIC study
1Epidemiology and Preventive Pharmacology Service (SEFAP), 
Department of Pharmacological and Biomolecular Sciences 
(DiSFeB), University of Milan; 
2Fondazione Bruno Kessler, Trento;  
3IRCCS MultiMedica, Sesto S. Giovanni, Milan; 
4Department of Pharmacological and Biomolecular Sciences 
(DiSFeB), University of Milan; 
5SISA Centro per lo Studio della Aterosclerosi, Bassini Hospital, 
Cinisello Balsamo, Milan

Aim. Nutritional habits and body composition are important fac-
tors affecting cardiovascular risk. Obesity, as well as alterations in 
lipids and inflammatory state, negatively affect cardiovascular ho-
meostasis. The aim of our work is to describe cardiovascular and 
metabolic risk factors, nutrition and body composition parameters 
in adult men and women in primary CV prevention.
Methods. The sample included 164 subjects who completed the 
fifth visit of PLIC study. Besides a comprehensive medical ex-
amination, participants were asked to keep food diaries and un-
derwent dual energy x-ray absorptiometry (DEXA). A B-mode 
ultrasound examination for measurement of the common carotid 
intima-media thickness (c-IMT) was performed. 
Results. We evaluated 67 men (M) and 97 women (W), mean 
age±SD 65±12 in both groups. There were no significant differenc-
es in systolic blood pressure, LDL-cholesterol, triglycerides. Total 
cholesterol was 187±30 M and 206±32mg/dL W, HDL-cholesterol 
was 53±11 M and 65±13mg/dL W (both p<0.001). High-sensitivity 
C-reactive protein (hs-CRP) was higher, although not significant-
ly different, in men (0.29±0.63 vs 0.22±0.37 mg/dL). Obesity af-
fected 19.6% W and 14.9% M; proportion of total fat was 40.2% and 
30.9%, respectively. Metabolic syndrome was present in 26.9% M 
and 30.9% F. c-IMT was indicative of plaque in 42.4% M and 32.0% 
W. The percentage distribution of macronutrients was similar be-
tween sexes; however, saturated fat and simple sugar consump-
tions were higher in men (19.3 vs 17.1g, p 0.020 and 67.3 vs 59.9g, 
p 0.044, respectively), as well as the dietary inflammatory index 
(1.34±1.60 vs -0.06±1.69, p<0.001). In both sexes, bone mineral con-
tent (BMC) was significantly lower in subjects with plaque (2691 
vs 2833g M, 1872 vs 2023g W).
Conclusions. Although metabolic imbalances were more preva-
lent in women, the c-IMT suggested a worse atherosclerotic pro-
file in men, along with higher inflammation, both measured by 
hs-CRP and derived from diet. Coherently with literature data, we 
confirmed the inverse association between BMC and c-IMT.

ECHOCARDIOGRAPHIC DETECTION  
OF SUBCLINICAL RIGHT VENTRICULAR 
DISFUNCTION IN PATIENTS WITH 
SYSTEMIC LUPUS ERITHEMATOSUS

W. Cordeddu, M. Deidda, C. Cadeddu, C. Depau,  
S.R. Del Giacco, D. Firinu
Dipartimento di scienze Mediche e Sanità Pubblica,  
Università degli Studi di Cagliari

Aim. Evaluation of the correlations between subclinical echocar-
diographic alterations of the right ventricle detected using 3D 
speckle-tracking echocardiography (3DSTE) and clinical variables 
in SLE patients.
Methods. Data from 29 SLE patients (age 45.55±12.19, F/M 26/3) 
with no history of cardiovascular disease were collected. Patients’ 
data included positivity for anti-SSA antibodies (n=11), SLICC/ACR 
Damage Index score (n=24 SDI=0, n=4 SDI ≥2), SELENA-SLE-
DAI-2k score, state of LLDAS (n=7) and Clinical Remission (n=6), 
mean daily prednisone dose (n=17 ≤7.5 mg/day, n=12 >7.5 mg/
day). Echocardiographic parameters of the right ventricle acquired 
included: EDV (end-diastolic volume), ESV (end-systolic volume), 
SV (stroke volume), EF (ejection fraction), LS (longitudinal strain) 
of the septum and the free wall, FAC (fractional shortening of the 
area).
Results. Significant differences of EF (p=0.01), septum (p=0.004) 
and free wall (p=0.002) LS and FAC (p=0.01) emerged between the 
two subgroups with SDI=0 and SDI ≥2. No significant correlations 
were found between echocardiographic data and disease dura-
tion, SELENA-SLEDAI-2k, LLDAS or Clinical remission. A posi-
tive linear correlation was found between EDV (r=0.43, p=0.02), 
ESV (r=0.42, p=0.02), SV (r=0.42, p=0.02) and average daily dose 
of prednisone. The latter result was confirmed in a comparison of 
two subgroups (prednisone ≤ or >7.5 mg/day) respect to values ​​
of EDV (p=0.02), ESV (p=0.02) and SV (p=0.03). Values ​​of TAPSE 
(p=0.03) and FAC (p=0.02) were significantly different in patients 
with and without positivity for anti SSA /Ro.
Conclusions. This work confirms the power of 3DSTE in identify-
ing subclinical abnormalities in structure and function of the right 
ventricle in asymptomatic SLE patients, in particular the extent of 
reduction of septum and free wall LS, SV and EF correlates with 
high SDI values. 
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ADHERENCE AND PERSISTENCE  
IN REAL-WORLD PATIENTS TREATED WITH 
NON-VITAMIN K ORAL ANTICOAGULANTS: 
PROTOCOL FOR A SYSTEMATIC REVIEW 
AND META-ANALYSIS

B. Corica1, G.F. Romiti1, M. Borgi1, A. Lipari1, V. Raparelli2,  
S. Basili1, M. Proietti3

1Department of Translational and Precision Medicine,  
Sapienza University of Rome; 
2Department of Experimental Medicine, Sapienza University  
of Rome; 3Department of Clinical Sciences and Community Health, 
University of Milan

Aim. Non-vitamin K Oral Anticoagulants (NOAC) emerged as 
alternatives to Vitamin-K antagonist (VKA) in several medical 
conditions which require long-term anticoagulation, such as atrial 
fibrillation. Evidences from both randozimed controlled trials and 
real-world observational studies demonstrated that NOACs are at 
least as effective as VKA, while showing consistently better safety 
profiles. However, several alarming reports have underlined that 
adherence and persistence with NOACs are broadly and consist-
ently poorer than previously expected, with non-persistence re-
ported in half patients at 1 year. Aims of this study is to explore and 
quantifying the adherence and persistence in real-world patients 
treated with NOACs through a comprehensive sytematic review 
and meta-analysis of current literature. 
Methods. We performed an extensive database search on PU-
BMED and EMBASE, using structured combination of keywords 
encompassing all the relevant terms related to adherence, persis-
tence and NOACs. As with the PRISMA statement, two reviewers 
will independently screen all the retrieved records, according to 
pre-specificed inclusion and exclusion criteria. Risk of bias will 
be assessed according to the recommendations of the Agency 
for Healthcare Research and Quality. A meta-analysis will be per-
formed according to data extracted from the included studies, with 
the main pre-specified outcome consisting of rates of adherence 
and persistence with NOAC therapy. 
Results and Conclusions. Data from this systematic review and 
meta-analysis will help to clarify the actual burden of unsatisfacto-
ry adherence and persistence in patients treated with NOACs, as 
well as potential determinants of poor medication adherence. Data 
from this meta-analysis will deepen our knowledge of the problem, 
allowing the identification of potentially modifiable detrimental fac-
tors that may impair compliance in these patients. Identification 
of the modifiable determinants is pivotal to design and implement 
effective strategies to improve patient compliance, which results in 
better outcomes and allocation of resources.

URIC ACID ELEVATION AND ATRIAL 
FIBRILLATION: WHERE DOES  
THE LINK LIE?

E. Cosentini, E. Bortone, R. Curcio, M.R. Mannarino,  
M. Pirro, V. Bianconi
Unit of Internal Medicine, Department of Medicine,  
University of Perugia

Aim. Uric acid (UA) is an end product of purine metabolism pro-
duced by xanthine oxidoreductase. A number of epidemiological 
studies suggest the existence of a direct association between ele-
vated serum UA level and the new onset of atrial fibrillation (AF). 
However, since serum UA concentration is influenced by many 
modifiable/non-modifiable factors, it remains uncertain as to 
whether such an association is independent or not. We aimed to 
analyze the relationship between UA levels and the presence of AF 
among acutely hospitalized patients.
Methods. In this case-control study, 131 inpatients from an Inter-
nal Medicine ward with history of AF (either paroxysmal, perma-
nent, persistent, or longstanding) and 131 age- and sex-matched 
controls without history of AF were retrospectively recruited. 
Data regarding medical history, concomitant medications, physi-
cal examination, echocardiographic parameters and biochemical 
analyses were collected. 
Results. Serum UA levels were significantly higher in cases than 
in controls (p=0.027), whereas systolic blood pressure (SBP) and 
ejection fraction (EF) were significantly lower in cases than in con-
trols (p=0,005 and p=0,003, respectively). In the overall study pop-
ulation, serum UA significantly correlated with body mass index 
(BMI) (rho=0,140; p=0,033), SBP (rho=-0,210; p<0,001), triglycer-
ides (rho=0,142; p=0,043), HDL cholesterol (rho=-0,164; p=0,020), 
estimated glomerular filtration rate (eGFR) (rho=-0,501; p<0,001) 
and EF (rho=-0,162; p=0,049). However, only SBP, EF and eGFR 
were significant covariates of serum UA levels among patients with 
AF (p=0,037, p=0,028 and p<0,001, respectively). In a binary logis-
tic regression model including AF as dependent variable and log-
arithmic (LG)-BMI, LG-SPB, HDL cholesterol, LG-triglycerides, 
LG-UA, LG-EF, LG-eGFR as independent variables, LG-UA was 
the only independent predictor of AF (B:3,040, SE:1,514, p=0,045). 
However, when adding either age or sex as independent variables, 
the significant association between UA and the presence of AF 
was abolished (B:0,178, SE:0,101, p=0,078 and B:0,198, SE:0,102, 
p=0,052, respectively)
Conclusions. Our data indicate that there is a possible age- and 
gender-specific mechanism underlying the relationship between 
UA and AF.
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ATHEROSCLEROSIS IN PALEOPATHOLOGY: 
UPDATES AND NEWS

A. Cozza1, G. Thiene2, A.o Zanatta3

1Sezione di Medicina Umanistica, Dipartimento di Scienze  
Cardio-Toraco-Vascolari e Sanità Pubblica, Università di Padova; 
2UO di Patologia cardiovascolare, Dipartimento di Scienze  
Cardio-Toraco-Vascolari e Sanità Pubblica, Università di Padova; 
3Centro d’Ateneo per i Musei, Università di Padova

Paleopathology, a discipline that allows to connect the diseases 
of the past with the current Medicine through the analysis of the 
signs left by various pathologies in the bioarchaeological human 
remains, has indelibly demonstrated how atherosclerosis affected 
various populations throughout history.
The lecture aims to illustrate an overview of paleopathological re-
search on atherosclerosis starting from the anatomo-pathological 
findings detected by Sir Marc Armand Ruffer in the first studies of 
Egyptian mummies, to the contemporary HORUS study that uses 
CT to identify arterial calcifications (2011-2013), to the very recent 
techniques of identifying an early stage atherosclerotic lesions in 
mummified bodies through the use of near-infrared spectroscopy 
(2019).
Paleopathological studies on atherosclerosis contribute to the 
re-evaluation of epidemiological data, which wanted the athero-
sclerotic lesion mainly related to contemporary lifestyles typical of 
well-being and advanced age. The studies led to understand how 
atherosclerosis is a ubiquitous pathology in space and time in pop-
ulations of nowadays as much as in the past.

EFFECTS OF N-3 POLYUNSATURATED 
FATTY ACIDS SUPPLEMENTATION ON 
CIRCULATING APOLIPOPROTEIN B: A 
SYSTEMATIC REVIEW AND META-ANALYSIS

R. Curcio1, V. Bianconi1, F. Fogacci2, M.R. Mannarino1, 
A.F.G. Cicero2, M. Pirro1

1Unit of Internal Medicine, Department of Medicine,  
University of Perugia; 
2Atherosclerosis and Hypertension Research Group, Medical  
and Surgical Sciences Department, University of Bologna

Aim. Current guidelines recommend to reduce circulating apoli-
poprotein B (apoB)-containing lipoproteins, for both the primary 
and the secondary prevention of CV events. Results of previous 
clinical trials evaluating the effect of supplementation with n-3 pol-
yunsaturated fatty acid (PUFAs) on circulating apoB are contro-
versial. Therefore, we aimed to assess the impact of n-3 PUFAs 
on circulating apoB through a systematic review of literature and 
meta-analysis of available randomized, placebo-controlled clinical 
studies.
Methods. Literature search included SCOPUS, PubMed-Medline 
and ISI Web of Science up to the 10th December 2019, to identify 
randomized, placebo-controlled clinical studies investigating the 
impact of n-3 PUFAs, supplemented in capsule formulation, on cir-
culating apoB. Two investigators independently extracted data on 
study characteristics, methods, and outcomes.
Results. The impact of n-3 PUFAs in capsule formulation on 
apoB was reported in 23 randomized, placebo-controlled clini-
cal studies (2076 in the n-3 PUFA arm and 2055 in the placebo 
arm). Meta-analysis showed a significant reduction of total cho-
lesterol (percentage mean difference [%MD]: -4.470; 95% CI:-
7.162 to -1.779; P=0.001), non-HDL cholesterol (%MD: -7.034; 95% 
CI:-8.492 to -5.575; P<0.001), and triglycerides (%MD: -18.803; 
95% CI:-29.426 to -8.180; P=0.001), whereas did not show a sig-
nificant reduction of LDL cholesterol (%MD: -0.350; 95% CI:-
2.070 to 1.369; P=0.690), HDL cholesterol (%MD: -0.636; 95% 
CI:-0.411 to 1.683; P=0.234) and apoB (%MD: -2.099%; 95% CI:-
4.808 to 0.610; P=0.129), regardless of the type of PUFA. A sig-
nificant reduction of apoB was observed after eicosapentaenoic 
acid (EPA) supplementation (%MD: -6.003%; 95% CI:-7.803 to  
-4.169; P<0.001), whereas a non significant reduction was observed 
after either docosahexaenoic acid (DHA) or EPA + DHA supple-
mentation (%MD: 7.321%; 95% CI:-2.640 to 17.283; P=0.150 and 
%MD: -1.201%; 95% CI:-2.877 to 0.474; P=0.160, respectively).
Conclusions. EPA supplementation is associated with a signifi-
cant reduction of circulating apoB levels. 
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GENDER RELATED DIFFERENCES IN TWO 
TYPES OF WEIGHT LOSS INTERVENTION

M. D’Abbondanza1, S. Ministrini1, G. Mondovecchio1,  
E.E. Martorelli1, M.A. Ricci1, S. De Vuono1, E. Nulli Migliola1,  
A.R. Roscini1, D. Siepi1, M.T. Paganelli2, G. Lupattelli1

1Internal Medicine, Department of Medicine, 
“Santa Maria della Misericordia” Hospital, University of Perugia; 
2Unit of General Surgery, “Santa Maria della Misericordia” 
Hospital, Perugia

Background and Aims. Historically, women have been under-
represented in clinical trials: particularly, only a few studies de-
scribed gender effect on surgical and non-surgical interventions, 
with discordant results. 
The aim of our study was to investigate whether and how gender 
influences weight loss (WL) in two different populations, after 
sleeve gastrectomy and Ketogenic diet.
Methods. 125 patients with morbid obesity (BMI 40 kg/m2 or 
35 kg/m2 + comorbidity) eligible to sleeve gastrectomy (group1) 
and a group of 40 patients following a ketogenic diet (group2). We 
evaluated anthropometric parameters, peripheral BP, biochemical 
and serum analysis at the enrollment and at twelve months after 
interventions. 
Results. In the whole population there was a female prevalence 
(70% in group1 and 60% in group2). Males presented increased adi-
posity (measured as VFA and fat mass) in both groups and a worse 
glyco-metabolic profile in group1. 
Only after ketogenic diet we observed a significant difference be-
tween sexes in total body WL (7.4% in males vs 5.9% in females, 
p<0.05) and excess of body WL (15.7% in males vs 12.1% in females, 
p<0.05) in favour of male population. However, only in group1, we 
observed a larger and significant improvement in adiposity (VFA, 
fat mass) and glyco-metabolic (HOMA-IR, HbA1c) parameters in 
males rather than in females.
Conclusion. Male subjects, beyond a higher weight and BMI, had 
a worse glyco-metabolic pattern. No significant difference between 
sexes was found in WL in group 1 patients; on the contrary, male 
patients seemed to have a major benefit in WL from ketogenic diet 
in comparison to female population. In both groups, male sex was 
an independent predictor of EBWL. 
Gender differences in WL intervention could be determined by 
several factors: hormonal profiles, different body composition or 
higher initial weight in males. Further studies are necessary to 
investigate the determinants of these differences.

EFFECTS OF NEXT GENERATION TOBACCO 
AND NICOTINE PRODUCTS ON SMOOTH 
MUSCLE CELL PHENOTYPIC MODULATION

I. Damiani1, S. Castiglioni1, P. Brambilla1, D. Breheny2,  
A. Corsini1,3, S. Bellosta1

1Department of Pharmacological and Biomolecular Sciences, 
Università degli Studi di Milano; 
2British American Tobacco Group Research & Development, 
Southampton, UK;  
3IRCCS MultiMedica, Milan

Background and Aims. Hypercholesterolemia and cigarette 
smoke (CS) are main risk factors for cardiovascular disease. Cho-
lesterol-loading of smooth muscle cells (SMCs) causes a pheno-
typic switch resulting in less-differentiated cells that lack SMC 
markers but have an increased inflammatory profile, consequent 
to a downregulation of the myocardin axis in a Kruppel-like factor 
4 (Klf4)-dependent manner. Whole cigarette smoke is made up of 
over 7000 chemical components distributed between the conden-
sate (CSC) and gas phases. Cigarette smoke aqueous extract (AE) 
contains water soluble components present in both the conden-
sate and gas phases. Alternative next generation tobacco products 
(such as E-cigarettes (e-cig) and tobacco heating products (THP)) 
are being developed as less toxic cigarettes. To characterize the 
role of CS on SMC behavior, we studied the effects of CSC and AEs 
(from conventional cigarette, E-cig and THP) on SMC phenotypic 
modulation. 
Methods. Human aortic SMCs (HSMCs) were incubated for 48 
hours with both CSC and AEs and gene/protein expression ana-
lyzed by real-time PCR, western blot analysis and confocal micros-
copy.
Results. CSC incubation promoted SMC phenotypic switch (re-
duced α-actin and 
both contractile (α-actin, calponin and SM22) and extracellular 
matrix genes (collagen, type 1, alpha1, decorin and lumican). 
Myocardin and Klf4 expression is upregulated (2-fold) and down-
regulated (-30%) by AE treatment. Interestingly, the expression of 
pro inflammatory markers such as IL-1β and NLRP3 are increased 
by the conventional cigarette (2-fold) and halved by the E-cig and 
THP AEs. 
Conclusions. Our data suggest that differently from CSC and 
cholesterol, AEs promote the contractility state of HSMC and the 
expression of extracellular matrix components. Interestingly, the 
expression of pro inflammatory cytokines (IL-1β) and NLRP3 are 
upregulated by the AE of a conventional cigarette and reduced by 
the E-cigarette and THP AEs. 
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ULTRASONOGRAPHIC AND 
ELASTOGRAPHIC EVALUATION  
OF LIFESTYLE TREATMENT ON PATIENTS 
WITH METABOLIC SYNDROME AND  
NON-ALCOHOLIC HEPATIC STEATOSIS

D. D’Ardes, A. Boccatonda, M.T. Guagnano, G. Bosco,  
D. Caniglia, M. Bucci, F. Santilli, C. Schiavone, F. Cipollone 
University “G. D’Annunzio” of Chieti-Pescara

Aim. Metabolic syndrome (MS) is triggered by expansion of ad-
ipose tissue and involved in developing of diabetes, dyslipidemia 
and CV disease. There is a strong relation between MS and NA-
LFD. 
The aim of the study was to investigate the effects of lifestyle treat-
ment on patients with metabolic syndrome and NALFD.
Methods. Between 123 patients screened with elastographic US, 
18 patients with MS and NAFLD were studied, analyzing anthro-
pometric, clinical and laboratoristic parameters, including neck 
circumference, body bioimpedance analysis, HOMA index and 
upper abdomen US associated to liver elastography. All patients 
observed lifestyle changes. 
Results. After 4 months of lifestyle treatment, a marked decrease 
in weight, BMI, waist and hip circumferences, fat mass and viscer-
al fat (p<0.0001), neck circumference (p<0.0005) and blood pres-
sure (p<0.05) was observed. 
The values of total cholesterol and LDL (p<0.0005), basal glycae-
mia and HOMA index (p<0.05), TSH (p<0.05), γ-GT and vitamin 
D (p<0.005) had a consistent improvement. The US examination 
showed improvement in the degree of steatosis (p<0.05) and kPa 
values (p<0.02). From the analysis of linear regression in basal 
conditions, it has been documented that liver dimensions corre-
lated with insulin (p=0.02) and HOMA index (p=0.03). Moreover, 
hepatic stiffness correlated with glycaemia (p=0.005), insulin 
(p=0.04) and HOMA index (p=0.006): all these correlations mark-
edly improved after 4 month of intervention.
Conclusions. Our data demonstrated that not only metabolic pro-
file but also US and elastographic parameters improved in patients 
with MS and NAFLD, as a confirmation of the fact that a radical 
change in the lifestyle play an important role in terms of clinical 
benefit and outcomes. This study showed that the modern elas-
tographic methods, as the shearwave, give us the possibility to 
assess hepatic stiffness and represent a concrete and non invasive 
possibility to strictly follow up and manage patients with MS and 
NAFLD, monitoring their metabolic improvement.

GRK2 EXPRESSION IN IMMUNE  
CELLS PREDICTS CARDIAC SYSTOLIC 
FUNCTION AFTER STEMI

E. De Angelis, M. Rusciano, M.G. Petti, C. Vecchione,  
G. Galasso, M. Ciccarelli 
Department of Medicine and Surgery, Division of Cardiology, 
University of Salerno

Aim. Cardiac remodeling after an acute myocardial infarct is char-
acterized by molecular, cellular, and interstitial changes leading 
to changes in size, shape, and function of the heart. Inflammation 
and immune responses play a crucial role in infarct healing and 
subsequent LV remodeling. In the setting of heart failure (HF) 
the observed increased level and activity of GRK2 is correlated to 
harmful effects on cardiac function and a worse prognosis. GRK2 
levels and activity in peripheral blood mononuclear cells (PBMC) 
are increased in patients with acute myocardial ischemia and as-
sociated with a poor prognosis. The possible role of GRK2 in the 
regulation of the immune system during AMI and involvement in 
the following cardiac remodeling is not known.
Methods. We enrolled 49 patients with the diagnosis of STEMI. 
Levels of GRK2 were evaluated in peripheral blood mononuclear 
cells (lymphocytes, monocytes, and granulocytes), by FACS anal-
ysis at hospital admission (time 0) and 24 and 96 hours post-ad-
mission.
Results. At the admission, all patients showed a depressed car-
diac systolic function as estimated by an EF<40%. After five days 
post-admission 53.85 (n=31) displayed a recovering of cardiac sys-
tolic function (EF>45%) while 46,15% (n=18) did not show a signif-
icant recover of systolic function (EF<45%). At time 0, white blood 
cells (monocytes, lymphocytes, and granulocytes) from patients 
with EF<45% (fig1), showed an increased level of GRK2 expres-
sion compared to the EF>45% group (lymphocytes: 73.4% vs 11.3%, 
monocytes: 73.5% vs 3%, granulocytes 9.4% vs 2.3%). The levels of 
GRK2 in EF<45% group were persistently higher also at 48 and 96 
h post-admission. Interestingly, in the group with EF>45%, the level 
of GRK2 in lymphocytes and monocytes increased at 96 h post-ad-
mission respect to 0 and 48h post-admission. 
Conclusions. Our data demonstrate that the different patterns of 
expression of GRK2 in white blood cells can predict the outcome 
of the systolic cardiac function in a short time.
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AWARENESS OF MODIFIABLE 
CARDIOVASCULAR RISKS FACTORS

C. De Colle, F. Rozza, R. Izzo, N. De Luca, D.T. Bertolone,  
I. Fucile, G. de Simone, C. Mancusi
Hypertension Research Center, Federico II University Hospital, 
Naples

Aim. Cardiovascular risks factors are specific conditions that are 
associated with increased risk of cardiovascular disease. Aware-
ness of modifiable cardiovascular risks factors is of paramount im-
portance in secondary CV prevention. We aim to assess awareness 
of modifiable cardiovascular risks factors among patients with re-
cent acute myocardial infarction (AMI).
Methods. We interviewed fifty patients (38 men; 12 women) with 
AMI (50% STEMI; 50% NSTEMI), admitted to Cardiology Reha-
bilitation Unit of the Federico II university hospital, Naples, from 
June 2019 to December 2019. We submitted them a questionnaire 
concerning awareness of life style cardiovascular risks factors. 
Results. In our study’s population the whole sample (100% of 
patients) identified like CV risk factors hypertension, hypercho-
lesterolemia and obesity; 20% of patients do not recognize condi-
tions like diabetes mellitus and smoke as CV risk factors; moreo-
ver, most patients did not recognize daily physical activity and in 
Mediterranean diet protective factors for cardiovascular disease 
(respectively 37% and 44% of patients). Patients with AMI-NSTEMI 
had more awareness of modified cardiovascular risks factors com-
pared to patients with AMI-STEMI.
Conclusions. Among patients admitted to Cardiac Rehabilitation 
Unit for acute AMI awareness of modifiable CV risk factors is sub-
optimal. In particular physical activities and Mediterranean diet 
are not recognize as important life style modification for second-
ary CV prevention. Therefore the important aim for patient care 
purposes is information and education about life style advices. 

EFFECTS OF ANTI-HYPERTENSIVE DRUG 
CLASSES ON 24-HOUR PULSE PRESSURE 
AMPLIFICATION

I. Dominioni1, B. Hametner2, S. Wassertheurer2, A. Cerasari1,  
E. Santoni1, G. Vaudo1, G. Pucci1

1Department of Medicine, University of Perugia, Unit of Internal 
Medicine, Terni University Hospital, Terni
2Center Health & Bioresources, AIT Austrian Institute 
 of Technology, Biomedical Systems, Vienna

Introduction. Anti-hypertensive drugs may have differential ef-
fects on central (cBP) and peripheral (pBP) office BP, and con-
sequently on their relationship, namely pressure amplification 
(PPA). We aimed at assessing the effect of anti-hypertensive treat-
ment on PPA evaluated over the 24-hour period.
Methods. 281 treated hypertensives patients (59±14 years, 58% 
men) underwent ambulatory 24-hour cBP and pBP monitoring 
(ABPM) using the Mobil-o-Graph. This system determines cBP 
from brachial oscillometric pressure waveforms by applying a pro-
prietary generalized transfer function. PPA was calculated as pPP/
cPP. We excluded severe valvulopathy, LV dysfunction, arrhythmi-
as and peripheral atherosclerotic disease. Daytime and night-time 
intervals were calculated after removing intermediate shift hours 
(daytime 09.00-21.00, night-time 01.00-06.00). 
Results. 31% patients were treated with monotherapy, 36% with 
≥3 drugs. 84% were treated with ACE/ARBs. Mean 24-h PPA was 
1.26±0.07, mean daytime PPA (dPPA) was 1.31±0.09, mean night-
time PPA (nPPA) was 1.22±0.07. Mean 24-h pBP was 128/78±14/9 
mmHg. In pairwise comparisons, subjects treated vs untreated 
with ACE/ARBs (60±14 years vs 54±15 years, p=0.01), and with 
diuretics (63±13 years vs 58±14 years, p<0.01) were older. Treat-
ed with calcium-channel blockers (CCBs) were more frequently 
males (67% vs 50%, p<0.01), whereas treated with beta-blockers 
(BB) were more females (46% vs 66%, p<0.01). BB were associated 
with lower 24-h PPA (1.24 vs 1.26, p=0.04) and dPPA (1.29 vs 1.32, 
p<0.01), whereas CCBs were associated with higher 24-h PPA (1.27 
vs 1.25, p<0.01). After adjustment for age, sex and height, only BB 
were associated with lower dPPA (p=0.02); such association, how-
ever, disappeared after further adjustment for HR (p=0.49).
Conclusions. With the exception of BB, all the anti-hypertensive 
drugs have similar impact on 24-h PPA. BB are associated with re-
duced dPPA, which is mainly explained by the associated HR-low-
ering effect, but not with reduced nPPA. BB may be responsible 
for an increased central hemodynamic load during daytime.
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CONTROL OF CARDIOVASCULAR RISK 
FACTORS ACCORDING TO SCORE SYSTEM 
IN HYPERTENSIVE PATIENTS: ESC/
EAS 2016 AND 2019 DYSLIPIDEMIA 
GUIDELINES COMPARISON

S. Falzetti, F. Spannella, F. Giulietti, C. Di Pentima, L. Ristori,  
S. Buscarini, R. Sarzani 
1Internal Medicine and Geriatrics, IRCCS INRCA, Ancona 
e Department of Clinical and Molecular Sciences, University 
“Politecnica delle Marche”, Ancona

Aim. Prevalence and control of dyslipidemia, hypertension and 
diabetes mellitus in patients referred to our ESH ‘‘Hypertension 
Excellence Centre’’ for high blood pressure (BP) and evaluated by 
ambulatory blood pressure monitoring (ABPM). 
Methods. Observational study on 1219 consecutive outpatients 
referred for high BP with valid ABPM. Low-density lipoprotein 
cholesterol (LDLc) targets and the cardiovascular risk stratifica-
tion (SCORE) were defined according to 2016 and 2019 ESC/EAS 
Dyslipidemia Guidelines. Diabetics with glycated hemoglobin 
(HbA1c) <7% were considered controlled.
Results. Mean age: 56.5±13.7 years. Male prevalence: 55.6%. Dia-
betics: 10.8%. Lipid lowering drugs were taken by 23.1% of patients. 
LDLc control according to 2019 ESC/EAS dyslipidemia guidelines 
are lower then observed with 2016 ESC/EAS Guidelines (19.2% 
vs 28.5%, p<0.001). The higher the cardiovascular (CV) risk, the 
lower was the prevalence of LDLc control (p<0.001). Only 19.2% of 
treated patients took high-intensity statins and only 25.9% within 
patients in secondary prevention. BP was controlled in 41.5% and 
only in 22.3% of high risk patients (p<0.001). Median Hb1Ac: 6.0% 
(5.6-7.0%) with 27.1% of uncontrolled patients. The prevalence of 
diabetics increased with CV risk, while their HbA1c control wors-
ened (40.7% of uncontrolled in very high risk). 
Conclusion. Cardiovascular risk factors, especially dyslipidemia 
and diabetes mellitus, are still often neglected in hypertensives, in 
particular in patients at higher CV risk. After the new lower LDLc 
targets proposed by the 2019 guidelines, physicians should pay 
further attention recommending statins at the right dosages and/
or high-intensity statins, in order to control this important CV risk 
factor. 

LIPOPROTEIN(A) LEVELS IN PATIENTS 
WITH PREMATURE CORONARY ARTERY 
DISEASE: IMPACT ON THE PROGNOSIS 
AND CLINICAL MANAGEMENT

F. Fimiani3, A. Cesaro1,2, F. Gragnano1,2, E. Moscarella1,2,  
A. Schiavo1,2, D. Di Maio1,2, G. Ciriello1,2, M. Caiazza3,  
F. Amodio2, O. Scudiero4,5, G. Limongelli2,3, P. Calabrò1,3

1Division of Clinical Cardiology, A.O.R.N. “Sant’Anna  
e San Sebastiano”, Caserta;  
2Department of Translational Medical Sciences,  
University of Campania “Luigi Vanvitelli”, Naples;  
3Division of Cardiology, A.O.R.N. Dei Colli “V. Monaldi”, Naples; 
4Dipartimento di Medicina Molecolare e Biotecnologie Mediche, 
Università Federico II, Naples; 5Ceinge Biotecnologie Avanzate, 
Naples

Aim. The association between elevated lipoprotein(a) [Lp(a)] lev-
els and the incidence of the atherosclerotic cardiovascular disease 
is well established. To date, evidence supporting the role of Lp(a) 
in predicting recurrent cardiovascular events and influencing the 
decision-making in young patients with coronary artery disease 
(CAD) remains limited. We sought to investigate the impact of 
Lp(a) levels on the recurrence of cardiovascular events and clini-
cal management in patients with premature CAD undergoing per-
cutaneous coronary intervention (PCI). 
Methods. From 2013 to 2017, we prospectively screened for Lp(a) 
consecutive patients undergoing PCI for premature CAD (less 
than 50 years-old), with both stable and acute presentation. The 
primary outcome was the occurrence of new major adverse cardi-
ovascular events (composite of cardiovascular death, myocardial 
infarction, stroke, coronary revascularization, and hospitalization 
for cardiovascular cause) comparing groups with different Lp(a) 
concentrations. We also investigated the impact of Lp(a) levels in 
the clinical decision-making, considering the indication for lipopro-
tein apheresis in patients with very high Lp(a) levels (≥60 mg/dL).
Results. In our population of 63 patients presenting with prema-
ture CAD undergoing PCI, Lp(a) resulted elevated (≥30 mg/dL) 
in the 38.03% (n=27) of subjects. Also, 16.90% (n=12) of patients 
showed severe Lp(a) elevation (≥60 mg/dL). In patients with Lp(a) 
≥60 mg/dL, indications for lipoprotein apheresis was discussed, 
and apheretic sessions were started in 2 cases. The Kaplan–Mei-
er estimates indicated that the 2-years event-free survival rate for 
primary endpoint was 91.1% in the group with Lp(a) <30 mg/dL, 
79.4% with Lp(a) ≥30 mg/dL and <60 mg/dL, and 45.7% with Lp(a) 
≥60 mg/dL (p-value <0.001).
Conclusion. Elevated levels of Lp(a) are highly prevalent in 
young patients with CAD undergoing PCI and resulted associated 
with a higher rate of recurrent cardiovascular events. Systematic 
screening for Lp(a) might improve their clinical management in 
terms of prognostic assessment and treatment intensification, in-
cluding lipoprotein apheresis.
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THE ROLE OF INFERIOR VENA CAVA 
EVALUATION IN THE DIAGNOSIS  
OF ACUTE HEART FAILURE AMONG 
DYSPNOIC PATIENTS

I. Fucile1, A. Sforza2, M.V. Carlino2, M. Guarino2, G. de Simone1, 
N. De Luca1, C. Mancusi1

1Hypertension Research Center &amp; Department of Advanced 
Biomedical Science, Federico II University Hospital, Naples;
2Emergency Department, CTO Hospital, Naples

Background. Acute dyspnea is one of the main reason for ad-
mission to the Emergency Department (ED). A rapid and accu-
rate diagnosis can be lifesaving for this patients. Particularly, it is 
important to differentiate between dyspnea of cardiac origin and 
dyspnea of pulmonary origin. The aim of this study is to evaluate 
the real accuracy of the evaluation of diameter and collapsibility of 
IVC for the diagnosis of AHF among dyspnoic patients.
Methods. We analyzed 155 patients admitted for acute dyspnea to 
the ED of “Maurizio Bufalini” hospital in Cesena (Italy) and “An-
tonio Cardarelli” hospital in Naples (Italy) from November 2014 to 
April 2017. All patients underwent ultrasound (lung-cardiac-inferi-
or vena cava ) examination with a hand-held device in addition to 
the traditional pathway. Patients were classified into AHF group or 
non-AHF group according to the current guidelines.
Results. The final diagnosis was acute dyspnea of cardiac origin in 
64 patients and dyspnea of non cardiac origin in 91 patients . The 
diameter of IVC and the collapsibility of IVC showed low sensitivity 
(70.3% and 76.6% respectively) and low specificity (75.8% and 69.2% 
respectively) for the diagnosis of HF. AUC was 0.729 (0.647-0.811) 
for IVC collapse and 0.731(0.648-0.813) for IVC dilatation.
Conclusion. Our study demonstrated that the sonographic as-
sessment of IVC diameter and/or collapsibility is not really accu-
rate for differentiating acute dyspnea due to AHF or other causes 
in the emergency setting.

ALTERATIONS OF THE ACID-BASE 
BALANCE PREDICT CIRCULATING LEVELS 
OF HDL CHOLESTEROL DURING SEPSIS

J. Fusaro, N. Mojovic, E. Bortone, M.R. Mannarino,  
M. Pirro, V. Bianconi1

Unit of Internal Medicine, Department of Medicine,  
University of Perugia

Aim. Sepsis, a dysregulated immune response to infections lead-
ing to organe damage, is one of the most frequent causes of hos-
pitalization and death in Internal Medicine wards. A large body of 
evidence shows that circulating HDL cholesterol levels decrease 
during sepsis and that low levels of HDL cholesterol are associat-
ed with increased mortality and adverse clinical outcomes during 
sepsis. Similarly, disturbances of the acid-base balance are very 
common in patients with sepsis and contribute significantly to 
sepsis outcomes. We aimed to assess the relationship between 
the quantitative changes in HDL cholesterol during sepsis and the 
concomitant alterations of the acid-base balance.
Methods. In this cross-sectional study, 120 patients admitted to 
the Unit of Internal Medicine with diagnosis of sepsis, as defined 
according to the Sepsis-3 criteria, were enrolled. Data regarding 
medical history, concomitant medications, as well as physical ex-
amination, biochemical and blood gas analyses at the admission 
were collected. 
Results. Plasma HDL cholesterol levels significantly correlated 
with arterial blood pH (rho=-0.251; p=0.006) and pCO2 (rho=0.283; 
p=0.002), but not with arterial blood HCO3 (rho=0.068; p=0.458). 
In addition, plasma HDL cholesterol levels were significantly 
higher among patients with respiratory acidosis as compared to 
patients with respiratory alcalosis (p=0.024), whereas they were 
not significantly different between patients with metabolic alcalo-
sis and acidosis (p=0.305). In the subgroup of patients treated with 
oxygen therapy at the admission, both the correlation between 
plasma HDL cholesterol and arterial blood pH and that between 
plasma HDL cholesterol and arterial blood pCO2 were significant 
(p=0.005 and p=0.020, respectively). Instead, no significant corre-
lation was found between HDL cholesterol and either pH or pCO2 
among patients who were not treated with oxygen therapy at the 
admission. 
Conclusions. Plasma HDL cholesterol levels correlate with res-
piratory disturbances of acid-base balance during sepsis. Oxygen 
therapy influences the strenght of this correlation. 
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CHARACTERIZATION OF FAMILIAL 
HYPERCHOLESTEROLEMIA IN ITALIAN 
CHILDREN AND ADOLESCENTS ENROLLED 
IN THE LIPIGEN PAEDIATRIC GROUP

M. Gazzotti1, E. Olmastroni1, C. Pederiva2, M.E. Capra3,  
F. Bonaiti1, A.L. Catapano1,4, M. Casula1,4, on behalf of the 
LIPIGEN paediatric group*
1Epidemiology and Preventive Pharmacology Service (SEFAP), 
Department of Pharmacological and Biomolecular Sciences, 
University of Milan; 
2U.O. Clinica Pediatrica, Servizio Clinico Dislipidemie  
per Lo Studio e La Prevenzione Dell’Aterosclerosi in Età Pediatrica, 
Ospedale San Paolo, Milan; 
3Centro Dislipidemie in Età Evolutiva U.O. Pediatria  
e Neonatologia, Ospedale G. da Saliceto, Piacenza; 
4IRCCS MultiMedica, Sesto S. Giovanni, Milano
*Heads of centers of LIPIGEN paediatric group:  
Francesco Angelico (Roma), Marcello Arca (Roma),  
Maurizio Averna (Palermo), Andrea Bartuli (Roma),  
Giacomo Biasucci (Piacenza), Claudio Borghi (Bologna),  
Paolo Calabrò (Napoli), Francesca Carubbi (Modena),  
Francesco Cipollone (Chieti), Nadia Citroni (Trento),  
Giuliana Fortunato (Napoli), Ornella Guardamagna (Torino), 
Arcangelo Iannuzzi (Napoli), Lorenzo Iughetti (Modena), 
Graziana Lupattelli (Perugia), Giuseppe Mandraffino (Messina), 
Lorenzo Maroni (Varese), Giuliana Mombelli (Milano),  
Sandro Muntoni (Cagliari), Cristina Pederiva (Milano),  
Fabio Pellegatta (Sesto San Giovanni, Milano),  
Livia Pisciotta (Genova), Arturo Pujia (Catanzaro),  
Francesco Purrello (Catania), Paolo Rubba (Napoli),  
Carlo Sabbà (Bari), Riccardo Sarzani (Ancona),  
Giovanni Battista Vigna (Ferrara), Josè Pablo Werba (Milano), 
Sabina Zambon (Padova), Maria Grazia Zenti (Verona) 
LIPIGEN Steering Committee: Marcello Arca (Roma),  
Maurizio Averna (Palermo), Stefano Bertolini (Genova), 
Sebastiano Calandra (Modena), Alberico Catapano (Milano), 
Patrizia Tarugi (Modena) Centralized laboratory:  
Veronica Zampoleri (Cinisello Balsamo, Milano)

Background and Aim. Familial hypercholesterolemia (FH) is 
a common genetic disorder characterized by elevated LDL cho-
lesterol (LDL-c) concentrations from birth, predisposing to early 
atherosclerotic lesions and premature coronary heart disease 
(CHD). Early detection and treatment in childhood or adolescence 
are crucial to achieve a normal life expectancy. In 2018, the LIPI-
GEN paediatric group was constituted within the Italian LIPIGEN 
Network to improve detection, diagnosis, and management of pae-
diatric FH patients.
Methods. In this preliminary analysis, we selected LIPIGEN pa-
tients <18 years to evaluate clinical characteristics, biochemical 
parameters, and genetic profile.
Results. The analyses were carried out on 1562 LIPIGEN pa-
tients (48.0% males) with valid data. At diagnostic visit, the study 
population was composed by 16.8% of subjects with age 0-5 years, 
39.9% with 6-10 years, 24.3% with 11-13 years, and 18.9% with 14-
17 years. The mean age at diagnosis was 9.1±3.9 years. Excluding 
subjects with missing data, the family history of early CHD was 
positive in 12.1% of cases, while the prevalence of LDL-cholester-
ol (LDL-c)>190 mg/dL among first-degree family members was 
57.7%. The mean LDL-c levels among untreated subjects (N=1405), 
stratified by the four age classes, were 210.2±68.4, 181.5±69.5, 
176.9±63.2, and 196.3±61.8 mg/dL, respectively. Among the sub-
jects with genetic testing (N=1148), 60.6% had a positive genetic 

diagnosis of FH: 96.5% heterozygous for mutations on LDL recep-
tor gene (LDL-R) and two homozygous subjects (2 and 6 years old 
with LDL-c 877 and 849 mg/dL, respectively). 
Conclusion. This preliminary analysis offers a general view of all 
paediatric data collected until now in the LIPIGEN study, providing 
a characterization of the clinical and genetic features of paediatric 
FH. This evidence sets the stage to plan an in depth data collection 
to better understand the specific diagnostic approach required for 
paediatric patients.

ANGPTL3 FACILITATES BETA-ADRENERGIC 
DEPENDENT LIPOLYSIS THROUGH 
INCREASING INSULIN RESISTANCE  
IN 3T3-L1 CELLS

A. Ghadiri, L. Polito, M. Arca
Department of Internal Medicine and Medical Specialties, 
“Sapienza” University Rome

Detection of loss-of-function (LOF) mutations in ANGPTL3 gene 
in humans revealed the existence of a new lipid phenotype, called 
familial combined hypolipidemia (FHBL2) and characterized by 
markedly reduced levels of all lipoproteins. ANGPLT3 protein is 
known to be involved in the inhibitory regulation of extracellular 
lipases (LPL and HL), so that its absence increases the lipolytic 
degradation of TG-rich lipoproteins (in particular VLDL) and 
HDL. Accordingly, the FHBL2 status is also characterized by re-
duced levels of circulating free fatty acids (FFA), revealing that 
ANGPTL3 also plays a role in regulating the metabolism of FFA. 
Our previous data indicate ANGPTL3 facilitates β-adrenergic-de-
pendent lipolysis in adipocytes and ANGPTL3 treated 3T3-L1 cells 
showed high levels of ERK1/2 as well as pPKA/PKA and pHSL/
HSL, downstream the cAMP-dependent signaling pathway. In 
order to understand mechanisms through which ANGPTL3 reg-
ulates lipolysis in adipose tissue, our purpose is to demonstrate 
ANGPTL3 can be involved in insulin-resistance development.
Aim. The main aim of present study is to investigate changes in 
cAMP-dependent pathways induced by the addition of ANGPTL3 
to 3T3-L1 cell line
Methods. Changes in release of FFA and in expression of genes 
(AMPK, P38, AKT and HSL) involved in the canonical and non-ca-
nonical activation of lipolytic pathways will be investigated by a 
combination of biochemical measures, Western blot and RT-qPCR 
analyses.
Results. Compared to β-agonist (isoproterenol) stimulated 
cells, adipocytes treated with isoproterenol (Iso), in presence of 
ANGPTL3, showed highest levels of intracellular cAMP (Iso 4,25 
nM; ANGPTL3 pre-treatment 7,89 nM; p<0,001) and increased ac-
tivation of kinases.
Conclusion. Recently, it was shown that AMPK-P38-AKT pathway 
activation increases insulin-resistance in adipocytes, which leads 
to a greater availability of cAMP within the cell. According to lit-
erature, our findings indicate ANGPTL3 facilitates FFA release in 
adipose tissue counteracting the insulin inhibitory action against 
β-adrenergic-dependent lipolysis. 
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AWARENESS OF CARDIOVASCULAR RISK 
AMONG HYPERTENSIVE PATIENTS

D. Galluccio, C. Mancusi, M. Capasso, F. Rozza, R. Izzo,  
N. De Luca
Hypertension Research Center, Federico II University Hospital, 
Naples

Aim. To assess the level of awareness of cardiovascular risk fac-
tors among patients from our hypertension clinic and to evaluate 
the effect of an education-based intervention on healthy lifestyle 
behaviours on blood pressure and body weight values.
Methods. At the end of the visit, patients were asked to fill out a 
interviewer-assisted questionnaire focused on their everyday life 
habits. After they completed it, they received a basic educational 
intervention from a trained nurse on cardiovascular risk factors. 
On the same day, they were asked to send a SMS with home blood 
pressure values and to send two more SMSs with home blood 
pressure and body weight values one month after the visit.
Results. 64 patients were included in this survey. 56 patients stat-
ed they knew that salt plays a role in the development of CVD, but 
only 28 followed a low-sodium diet. 61 patients were aware that 
alcohol consumption in small doses could reduce cardiovascular 
risk and 53 drank it in adequate amount. 59 patients knew that dai-
ly aerobic exercise could protect from CVD but only 36 practiced it 
regularly. All 64 patients were aware of the harmful effects of ciga-
rette smoking. Nonetheless 11 of them smoked and among the lat-
ter, 3 smoked more than 20 cigarettes a day. 42 patients had heard 
about Mediterranean diet and the average score calculated by the 
MEDI LITE score was 11.38. Only 24 patients knew the correct 
BMI target and of the 40 patients with BMI>25 only 13 followed 
a weight loss diet. Regarding body weight and pressure values, 
no significant differences were found between the measurements 
made before and after the educational intervention.
Conclusions. Our survey suggest that although most patients 
believe themselves to be aware of the main cardiovascular risk fac-
tors, this is not always sufficient to stimulate behavioural changes. 
An insufficient awareness was found about diet and overweight.

NEUROLOGICAL HYPERTENSIVE 
EMERGENCIES: CORRELATION OF BLOOD 
PRESSURE VALUES WITH IN-HOSPITAL 
MORTALITY AND DISCHARGE DISABILITY

V. Giani1, A. Maloberti1,2, M. Biolcati1, S. Bianchi1, G. Magni1,  
V. Albertini1, M. Conti1, C. Curci1, L. Porta1, A. Rigamonti1,  
A. Trucchi1, M. Battistini1, M. Bergamaschi1, T. Valobra1,  
N. Capsoni1, G. Cassano1, G. Silvia1, C. Ceresa3, E.C. Agostoni3,  
A. Beretta4, A. Bellone4, Giannattasio Cristina1,2

1School of Medicine and Surgery, Milan-Bicocca University; 
2Cardiology 4, ASST Niguarda Ca Granda Hospital, Milan; 
3Neurology, ASST Niguarda Ca Granda Hospital, Milan; 
4Emergency Department, ASST Niguarda Ca Granda Hospital, 
Milan

Aim. Definitive data on acute management of Blood Pressure (BP) 
in neurological Hypertensive Emergencies (HE) are still lacking. 
Aim of our study was to evaluate BP values and management as 
a determinant of in-hospital mortality and early complications in 
stroke patients.
Methods. We collected data of 267 patients, who presented with 
ischemic stroke and BP≥180/120 mmHg at the Emergency De-
partment of Niguarda Hospital from 2015 to 2017. In-hospital mor-
tality, hospitalization length and discharge disability (evaluated 
with modified Rankin score – mRs) were considered as outcomes.
Results. Mean age was 75.7±11.7 years with SBP values of 
194.9±14.9 mmHg at admission. 34.8% of the patients received 
anti-hypertensive treatment with those achieving a higher SBP 
reduction in comparison with the untreated one (∆SBP 37.8±26.8 
mmHg vs 30.7±20.8 mmHg p=0.034). At the multivariate analysis 
in the overall population, no SBP values are related to all causes 
in-hospital mortality. Instead, higher admission SBP relates to 
high discharge disability and hospitalization length. Furthermore, 
BP values at admission in Emergency Department appear as 
disability determinants in patients who did not receive systemic 
thrombolysis and in patients who did not receive antihypertensive 
drugs. In these two subgroups, higher SBP values at department 
entrance determine a higher in-hospital mortality. 
Conclusions. In overall population, no BP values are related to all 
causes in-hospital mortality while higher admission BP relates to 
high disability and hospitalization length.
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MANAGEMENT OF HOMOZYGOUS 
FAMILIAL HYPERCHOLESTEROLEMIA: 
GENOTYPING AS DRIVER OF APPROPRIATE 
THERAPEUTIC APPROACH

M. Gueli Alletti, C. Scrimali, R. Spina, V. Ingrassia, A.B. Cefalù, 
G.I. Altieri, D. Noto, F. Brucato, G. Misiano, A. Giammanco,  
F. Fayer, M.R. Averna
Università degli Atudi di Palermo

Aim. Homozygous Familial Hypercholesterolemia (HoFH) is a 
rare genetic disorder characterized by very high levels of LDL-C 
and premature atherosclerotic cardiovascular disease (ASCVD). 
HoFH due to LDLR gene mutations are classified into two groups 
based on the residual functional activity of LDL-R: patients < 2% of 
normal LDLR activity are classified as receptor negative and pa-
tients with 2 to 25% of normal LDLR activity as receptor-defective. 
We describe the clinical characterization of a subject with severe 
hypercholesterolemia.
Methods. The proband is a 52-year-old man. Severe hypercho-
lesterolemia (about 400 mg/dL) was first noted when he was 23 
and a treatment with simvastatin was prescribed. He suffered an 
episode of acute coronary syndrome at 38 years of age and he un-
derwent a PTCA procedure. The coronary angiography revealed 
a diffuse non stenotic atherosclerosis of the coronary tree beside 
the treated culprit lesion. Treatment with high efficacy statin at 
the maximum tolerated dose (rosuvastatin 20 mg/d) in associa-
tion to ezetimibe did not allow to reach the suggested LDL-C goal. 
Genetic analysis was performed by Next Generation Sequencing 
(NGS) using Ion Torrent PGM in order to analyze candidate genes 
involved in FH. 
Results. We identified an homozygous LDLR gene mutation 
(c.2359G/A; p.Val797Met) previously classified as receptor-defec-
tive. On top treatment with evolocumab 420 mg very effectively 
reduced We decide to add PCSK9 monoclonal antibody therapy 
in order to improve clinical and biochemical conditions. After one 
month of treatment with REPATHA at 420 mg we observed a rel-
evant decrease of LDL-c levels (from 150 mg/dL to 22 mg/dL).
Conclusions. Residual LDLR expression in HoFH is a major de-
terminant of LDL-C levels and seems to drive their individual re-
sponse to evolocumab.

PROGRESSION OF HEART DAMAGE IN 
WELL-CONTROLLED HYPERTENSIVES:  
A SINGLE CENTER STUDY

S. Cicco, G. Inglese, E. Nardello, S. Ciampi, A. Cirulli,  
A. Vacca, G. Ranieri
Centro Ipertensione Arteriosa, Department of Biomedical Sciences 
and Human Oncology, Unit of Internal Medicine “Guido Baccelli”, 
University of Bari Medical School, Bari

Aim. This study was to investigate the changes in heart and vessel 
wall parameters during treatment in patients already treated
Materials and Methods. Out of 770 patients evaluated for sec-
ondary prevention, we studied 51 patients (27 women and 24 men, 
aged 59.2±9.3 years) who have been revaluate after two years with 
the same tests (Time 0 vs Time 1). They were all well controlled 
hypertensives with a mean number of two drugs taken; moreover 
just 4 were smokers and 23 are also in statin’s treatment. They 
resulted in overweight (BMI 27.39±3.69 kg/m2)
Results. At Time 1 we found a slightly little but significant in-
crease in SBP (Time 0 124.7±7.78 vs Time 1 128.1±6.28 mmHg, 
p<0.05) while no difference was found in DBP, HR and BMI. eGFR 
results significantly reduced despite it is still in normal range 
(Time 0 93.2±15.8 vs Time 1 82.7±14.7 ml/m2, p<0.05). Left ven-
tricle mass results increased both as absolute value (MLV; Time 0 
215.7±53.1 vs Time 1 238.2±58.5 gr, p<0.05) and indexed for BSA 
(MLVi; Time 0 120.3±24.8 vs Time 1 130.6±28.1 gr/m2, p<0.05). 
Similarly Left Atrium volume (LAV) results increased both as ab-
solute value (Time 0 56.7±23.8 vs Time 1 66.7±20.8 ml, p<0.05) and 
indexed for BSA (LAVi; Time 0 31.6±13.5 vs Time 1 36.9±11.0 ml/
m2, p<0.05). On the contrary, no difference was find in interven-
tricular septum and ejection fraction. Aortic Root diameter results 
decreased at Time 1 (Time 0 32.1±3.2 vs Time 1 30.8±4.4, p<0.05) 
as well as intima-media thickness (IMT; Time 0 1.3±0.7 vs Time 1 
.1±0.2 , p<0.05). 
Conclusion. These data show an increase of MLV, MLVi, LAV and 
LVAi after two years treatment continuation as well as Aortic diam-
eter and IMT, despite SBP and eGFR worsening remains without a 
clinical significance. This could suggest an organ damage progres-
sion despite an optimized therapy. 
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ROLE OF GLP1-RA IN REDUCING 
EPICARDIAL FAT THICKNESS IN TYPE 2 
DIABETICS WITH ATRIAL FIBRILLATION 
PATIENTS: A STUDY PROTOCOL

A. La Marca, A. D. Romano, R. Villani, G. Serviddio,  
G. Vendemiale
Institute of Internal Medicine, University of Foggia

Background. Visceral adipose tissue (VAD) is not only a way to 
storage lipids by organism. Furthermore, it acts also as an endo-
crine organ, having a key role in the development of some car-
diovascular and metabolic diseases. Such tissue is strictly related 
to glucose metabolism: due to its vascular and nervous networks, 
VAD could drain into the portal system, exposing liver to adipo-
cytes both endocrine and paracrine effects. These result in met-
abolic alterations such as reduced hepatic extraction of insulin 
and increased production of hepatic glucose (gluconeogenesis), 
which in turn, explains the link between visceral obesity and 
glucose dis-metabolism, included diabetes (1). Furthermore, it 
has been demonstrated that cardiovascular risk is not simply de-
pendent from overweight but more importantly, it depends from 
peri-visceral accumulation, particularly in the so-called epicardial 
fat (EAT) (2). 
EAT is defined as the visceral intrapericardial fat contiguous with 
the myocardial surface. Several evidences suggest a key role of 
EAT in the onset of AF via structural and electrical remodeling of 
the atria by both direct (e.g. by the infiltration of adipose tissue 
leading to altered atrial electrophysiological properties) and indi-
rect mechanisms (e.g. by acting as a source for paracrine modula-
tors of myocardial inflammation and oxidative stress) (3). 
On the other side diabetes increases the risk of developing AF 
through structural, electrical, electromechanical and autonomic 
remodeling (4). It is well known that diabetic cardiomyopathy is 
associated with changes in sympathetic tone which, in turn, pre-
dispose to AF.
Of note, in type II diabetics patients, the amount of epicardial fat is 
significantly higher than non-diabetics (5).
GLP-1A (Glucagon-like peptide 1 agonists) are knew to have ben-
eficial cardiovascular effects, reducing EAT, possibly through tar-
geting GLP-1R (GLP-1 receptor) expressed on epicardial fat (6). 
Current data on EAT remodeling by GLP1 RAs is derived by two 
studies, conducted with liraglutide and exenatide. On the other 
hand, how GLP1-RA exert their beneficial effects on cardio-meta-
bolic disease are unknown yet.
Objectives. We aim to demonstrate if GLP1-RA treatment in pa-
tients affected by type 2 diabetes mellitus is able to reduce the risk 
of atrial fibrillation Incidence Due To The Decrease Of Epicardial 
Fat.
Matherials and Methods. This is an approximately 50-week, 
single-centre, prospective, non-interventional study assessing 
the effectiveness of once-weekly GLP1-RA in adult patients with 
type 2 diabetes in routine clinical practice. Data will be obtained 
through primary data collection. The study is non-interventional 
as the decision to initiate treatment with GLP1-RA is at the treating 
physician’s discretion, and clearly separated from the decision to 
include the patient in the study. Patients with an history of parox-
ysmal AF and type 2 diabetes will divided into 2 groups, GLP1a and 
antidiabetic standard theraphy. Anthropometric measures (height, 
weight, body mass index (BMI), body circumferences), body com-
position (Bio-electrical impedance analysis-BIA), carotid intimal 
media thickness, artherial stiffness, pro-infiammatory cytokines, 
routine laboratory tests and epicardial fat thickness will be meas-
ured at enrollment and after six month. 

Expected Results. Basing on literature, we expect that GLP 1-RA 
playing a key role in reducing metabolically active fat, induce pos-
itive effects in reducing atrial fibrillation recurrence. To sum up, 
these observations could explain how GLP1-RA exert their car-
dio-protection effects.
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THE CLINICAL RELEVANCE OF GENETIC 
VARIANTS OF UNCERTAIN SIGNIFICANCE 
IN FAMILIAL HYPERCOLESTEROLEMIA

S. Lugari, A. Cavicchioli, A. Mondelli, P. Vita, E. Pellegrini,  
F. Carubbi, F. Nascimbeni
Unit of Internal and Metabolic Medicine, Civil Hospital,  
A.O.U. of Modena and University of Modena and Reggio Emilia

Introduction and Aim. Next-generation sequencing has resulted 
in rapid genetic diagnosis of patients with suspected familial hy-
percholesterolemia (FH); however, genetic variants of uncertain 
significance (VUS) with an unknown causal link to the disease are 
being increasingly identified. We aimed at evaluating the clinical 
significance of VUS in our FH cohort.
Methods. 191 consecutive patients with suspected FH from the 
Lipid Clinic in Modena underwent comprehensive evaluation, in-
cluding genetic analysis, within the LIPIGEN Project. Patients were 
categorized in four groups according to the detection of “pathogen-
ic”/”likely pathogenic” mutations (M) and/or VUS in autosomal 
dominant FH-causing genes (LDLR, APOB, PCSK9, STAP1, APOE) 
as follows: M-/VUS-, M-/VUS+, M+/VUS-, M+/VUS+.
Results. M and/or VUS were detected in 162 (84.8%) patients (147 
M and 50 VUS). The vast majority of M affected LDLR (95.9%), 
whereas VUS were more heterogeneously distributed across 
FH-causing genes (LDLR 24%, APOB 60%, PCSK9 14%, APOE 
2%).M-/VUS- (n=29) and M-/VUS+ (n=18) patients did not signif-
icantly differ for age, LDL cholesterol (LDL-c) and Lp(a) levels, 
Dutch Lipid Clinic Network (DLCN) score, duration of statin ther-
apy, family and personal history of cardiovascular disease, pres-
ence of arcus cornealis or Achilles tendon xanthomas. M-/VUS+ 
patients showed significantly lower LDL-c levels (p<0.001), DLCN 
score (p<0.001) and duration of statin therapy (p=0.034) and were 
less likely to have Achilles tendon xanthomas (p=0.038) and a pos-
itive family history of cardiovascular disease (p=0.031) than M+/
VUS- patients (n=116). Of note, polygenic LDL-c score was similar 
between M-/VUS- and M-/VUS+ (p=0.134), but significantly high-
er in M-/VUS+ than M+/VUS- patients (p=0.008). No significant 
differences were found between M+/VUS- and M+/VUS+ patients 
(n=28). Restricting the analyses to VUS in LDLR yielded to similar 
results.
Conclusions. In our FH cohort, VUS carriers had a biochemical 
and clinical profile similar to that of mutation-negative patients. 
Moreover, the coexistence of VUS did not increase the phenotype 
severity in mutation-positive patients.

MK7-BASED NOVEL NUTRACEUTICAL 
COMBINATION SHOWED CHOLESTEROL-
LOWERING ACTIVITY IN UREMIC RATS: 
INSIGHTS OF ITS MOLECULAR MECHANISM 
IN HEPATOMA CELL LINE

M.G. Lupo1, N. Biancorosso1, E. Brilli2, G. Tarantino2,  
M.P. Adorni3, G. Vivian1, M. Salvalaio1, S. Dall’acqua1, S. Sut1,  
C. Neutel4, H. Chen5, A. Bressan6, E. Faggin6, M. Rattazzi6,7,  
N, Ferri1

1Dipartimento di Scienze del Farmaco, Università degli Studi  
di Padova; 
2Pharmanutra S.P.A. Pisa; 
3Dipartimento di Scienze degli Alimenti e del Farmaco,  
Università di Parma; 
4Laboratory of Physiopharmacology, Research Unit Gencor, 
University of Antwerp, Antwerp, Belgium; 
5Tianjin Key Laboratory for Modern Drug Delivery  
& High-Efficiency, School of Pharmaceutical Science and 
Technology, Tianjin University, Tianjin, China; 
6Dipartimento di Medicina, Università degli Studi di Padova; 
7Medicina Generale I, Ca’ Foncello Hospital, Treviso

Aim. Appropriate nutraceutical combinations may represent 
a valid approach to prevent vascular calcification associated to 
chronic kidney disease (CKD). In the present study, we tested 
the effect of a new nutraceutical combination named RenaTris® 
containing MK-7, magnesium carbonate and Sucrosomial® Iron 
on vascular calcification in uremic rats. 
Methods. Thirty-tree male rats were randomly subdivided into 
three groups of 11 rats each, with each group fed one of the specif-
ic diets for 6 weeks. The control group was fed the standard diet 
(1.2% phosphate, 19% protein); the uremic group was fed diets con-
taining adenine (0.5%), high phosphates (1.2%) and low proteins 
(4.5% protein); the treated group was fed with the same diet that 
uremic group with MK-7 (3.5 µg/g of diet), MgCO3 (3,7 µg/g of 
diet) and Sucrosomial® Iron (1 mg/g of diet) (RenaTris®, Phar-
maNutra S.p.A.). At death, blood and aortas were collected. The 
examination of arterial medial calcification was performed both by 
von Kossa staining and by commercially available calcium kits. Se-
rum total cholesterol were determined by colorimetric assay. Hu-
man hepatoma cells (Huh7) were incubated in MEM/10%FCS and 
treated with increasing concentrations of MK-7. LDLR, HMG-CoA 
reductase and PCSK9 mRNA and protein levels were assessed by 
RT-qPCR and western blot, respectively.
Results. Uremic diet increased creatinine and phosphate levels 
and extensive vascular calcification. The uremic condition also in-
duced a mild hypercholesterolemia condition (+52% of total choles-
terol; p<0.05). Supplemented uremic diet did not reduce creatinine 
and phosphate levels as well as vascular calcification, however we 
observed a significant hypocholesterolemic effect (-18.9% in sup-
plemental uremic vs uremic diet; p<0.05). Similarly to simvastatin, 
incubation of Huh7 with MK-7 significantly reduced cholesterol bi-
osynthesis (-35÷40%) and induced HMG-CoA reductase and LDLR 
at both mRNA and protein levels. The effect of MK-7 on LDLR was 
counteracted by the co-incubation with squalene. Differently from 
simvastatin, MK-7 reduced PCSK9 in Huh7. 
Conclusions. These results indicated that this new nutraceutical 
combination has a significant impact on cholesterol metabolism 
and its supplementation may help to control the mild hypercholes-
teremic conditions in CKD patients.
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BLUNTED HEART RATE RESERVE 
DURING VASODILATOR STRESS 
ECHOCARDIOGRAPHY IN DIABETIC  
AND RENAL FAILURE PATIENTS

F. Maiellaro1, M. Bellino1, D. Ferraro1, A. Silverio1, L. Soriente1,  
G. Provenza1, G. Iuliano1, F. Cogliani1, F. D’auria1, E. Picano2,  
R. Citro1 
1AOU S. Giovanni di Dio e Ruggi d’Aragona, Salerno;  
2Institute of Clinical Physiology (IFC), Pisa

Background. A blunted heart rate reserve (HRR) during dipyrid-
amole stress echo (SE) is a marker of cardiac autonomic dysfunc-
tion associated with poor outcome, independently of inducible 
ischemia, underlying coronary artery disease (CAD) and be-
ta-blocker therapy. Patients with diabetes and/or renal failure have 
higher prevalence of underlying autonomic dysfunction.
Aim. To assess the value of HRR in patients undergoing dipyrid-
amole SE.

Methods. We prospectively recruited a sample of 61 patients with 
known or suspected CAD (mean age 75±10 years; 34 males, 55,7%; 
50% on beta-blockers at the time of testing). Coexistent atrial fibril-
lation or previous pacemaker implantation were considered as ex-
clusion criteria. Three groups were identified a priori: non-diabetic 
with normal renal function (n=43, Group 1); diabetics, with normal 
renal function (n=14, Group 2); severely impaired renal function on 
dialysis (n=4, Group 3). All patients underwent dipyridamole SE 
(0.84 mg/kg in 10’). Wall motion score Index (WMSI) was calculat-
ed with a 17-segment score of left ventricle, each segment scored 
from 1= normal to 4= dyskinetic. HRR was measured by ECG as 
the peak/rest HR ratio.
Results. A positive SE (stress WMSI> rest WMSI) was present 
in 2 patients of Group 1 (4.7%), 4 of Group 2 (28.6%) and no pa-
tient in Group 3. Heart rate was different, although not significant, 
among the 3 groups both at rest (66.1±11.1 vs 64.6±8.5 vs 79.0±8.0, 
p=0.050) and at peak stress (83.8±12.6 vs 75.3±10.3 vs 86.5±11.1, 
p=0.059). Of note, HRR was statistically different among groups 
(1.29±0.20 vs 1.19±0.14 vs 1.09±0.06, p<0.047; see figure). There 
was no difference in HRR between patients off and on-beta-block-
ers (1.19±0.16 vs 1.24±0.24, p=0.421) and with or without positive 
SE (1.20±0.14 vs 1.25±0.20, p=0.530). Overall, HRR≤1.17 (median 

value) was reported in 39.5% of Group 1, 71.4% of Group 2, and 
100% of Group 3 pts (p=0.024). No significant correlations between 
HRR and peak WMSI (p=0.183) or age (0.062) were reported.
Conclusion. HRR is frequently abnormal in patients referred for 
SE testing, especially in presence of concomitant diabetes and 
advanced renal failure. The blunted chronotropic response is a 
simple, imaging independent marker of cardiac autonomic dys-
function and may usefully complement the conventional evaluation 
with regional wall motion abnormalities during vasodilator SE. Fig-
ure title: HRR box plots

GENETIC SCREENING OF PATIENTS 
SUFFERING FROM FAMILIAL 
CHYLOMICRONAEMIA SYNDROME AND 
MULTIFACTORIAL CHYLOMICRONAEMIA 
SYNDROME

G. Maione1, C. Giacobbe1, M.D. Di Taranto1, D. Palma1,  
G. Cardiero1, F. Forte 2, G. Iannuzzo2, G. Fortunato1

1Department of Molecular Medicine and Medical Biotechnology, 
University of Naples Federico II, Naples, and CEINGE S.C.ar.l. 
Advanced Biotechnology, Naples; 
2Department of Clinical Medicine and Surgery,  
University of Naples Federico II, Naples

Aim. Severe hypertriglyceridemia consist in triglyceride (TG) 
levels above 10 mmol/L leading to increased risk of acute pancrea-
titis. This condition is due to impaired clearance of TG-rich lipopro-
tein from plasma associated with pathogenic variants in genes in-
volved in metabolism of TG-rich lipoprotein (LPL, APOA5, APOC2, 
GPIHBP1 and LMF1). The presence of two pathogenic variants 
leads to Familial chylomicronaemia syndrome (FCS), a very rare, 
inherited, autosomal recessive disorder. More often, high levels of 
TG are ascribable to multifactorial chylomicronaemia syndrome 
(MCS), due to the combination of predisposing variants in can-
didate genes with co-morbidities and environmental factors. We 
aimed to screen 28 unrelated patients with severe hypertriglyceri-
demia, recruited based on plasma TG>10 mmol/L.
Methods. The coding regions with the flanking intronic regions 
of candidate genes were analysed. Multiplex ligation-dependent 
probe amplification was used to search for large rearrangements 
in the LPL gene. Some patients were reanalysed by NGS with a 
custom panel of 28 genes involved in lipid metabolism. 
Results. Nine patients resulted homozygotes or compound het-
erozygotes for 2 pathogenic variants. In 7 patients we found only 
1 pathogenic/likely pathogenic variant. Rare variants in APOB, 
ABCG5 and ABCG8 genes were identified by NGS in 4/7 patients 
with only 1 pathogenic/likely pathogenic variants. One variant in 
APOB gene were classified as pathogenic while the rare variant 
found in the remaining gene were classified as variants of uncer-
tain significance.
Conclusions. Our genetic screening revealed that 9 out of 28 pa-
tients presented 2 pathogenic variants, classified as FCS patients. 
The NGS method is useful for genetic diagnosis of FCS/MCS pa-
tients since it identifies potential modifying variants.
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A MULTIDISCIPLINARY APPROACH 
TO NON-ALCOHOLIC FATTY LIVER DISEASE 
(NAFLD) IMPROVES CARDIOVASCULAR 
RISK FACTORS

A. Mantovani1,2, A. Goyale3, D. Roccarina1, L. Iogna Prat1,2,  
M. Guerrero Misas1, D.R. Nair3, E. Tsochatzis1

1UCL Institute for Liver and Digestive Health, Royal Free Hospital 
and UCL, London, United Kingdom; 
2Department of Internal Medicine, Division of General Medicine 
and Hypertension, Liver Unit, Azienda Ospedaliera Universitaria 
Integrata, University of Verona; 
3Department of Clinical Biochemistry, Royal Free London NHS 
Foundation Trust, London, United Kingdom

Aim. Cardiovascular (CV) disease is the leading cause of death 
in unselected patients with non-alcoholic fatty liver disease 
(NAFLD). Although the need of a multidisciplinary approach is 
highlighted in guidelines, there is lack of data to demonstrate its 
effectiveness. We assessed the efficacy of a multidisciplinary clinic 
through control of metabolic comorbidities and surrogate markers 
of liver involvement.
Methods. Prospectively collected data of 273 patients referred 
to a multidisciplinary NAFLD clinic, comprehensive of a hepato-
logical consultation, cardiovascular risk assessment and dietetic 
counseling were analyzed. 
Results. Mean age was 56.4±12.1 years, with 57% males. The 
median follow-up was 18 months. The prevalence of obesity, hy-
pertension and diabetes was 60%, 67% and 50% respectively, while 
13.2% had a positive history of CV events. At baseline, dyslipidae-
mia management was suboptimal in 64 patients (25.2%), while 57 
(41.9%) patients with diabetes and 36 (19.6%) patients with hyper-
tension needed modification of their treatment. During follow-up, 
there were statistically significant improvements in ALT (p=0.013), 
AST (p=0.013), systolic and diastolic blood pressure (p=0.002 and 
0.014 respectively), total cholesterol (p<0.001) and glycated hae-
moglobin in diabetic patients (70.2 to 62.5 mmol/mol, p=0.04). 142 
patients (52%) achieved weight loss during the follow-up (≥10%, 
≥7% and ≥5% in 8.2%, 6% and 7.3% of the cohort respectively). The 
total number of patients with a QRISK3 score≥10% decreased from 
156 (62.7%) to 97 (48.5%).
Conclusions. A multidisciplinary NAFLD approach was effective 
in improving liver-related and CV risk factors. A strong collabo-
ration between primary and secondary care is essential to imple-
ment and maintain these improvements in the long term.

FAT-SHAPED MICROBIOTA AFFECTS LIPID 
METABOLISM, LIVER STEATOSIS AND 
INTESTINAL HOMEOSTASIS IN MICE FED  
A LOW-PROTEIN DIET

S. Manzini1*, M. Busnelli1*, A. Jablaoui2*, A. Bruneau2, A. Kriaa2, 
C. Philippe2, F. Arnaboldi3, A. Colombo1, B. Ferrari1, E. Maguin2, 
M. Rhimi2, G. Chiesa1§, Philippe Gérard2

1Department of Pharmacological and Biomolecular Sciences, 
Università degli Studi di Milano, Milano; 
2Micalis Institute, INRA, AgroParisTech,  
Université Paris-Saclay, 78350 Jouy-en-Josas, France; 
3Department of Biomedical Sciences for Health,  
Università degli Studi di Milano
*These authors equally contributed to this work

Aim. Protein malnutrition is characterized by stunted growth, 
hepatic steatosis and a damaged gut mucosal architecture. Since 
high-fat shaped gut microbiota (HFM) has an increased ability in 
providing nutrients and energy from food to the host, the aim of 
this study was to determine whether such a microbiota could ben-
eficially impact on the consequences of malnutrition.
Methods. The cecal content of specific pathogen free C57Bl/6 
mice fed a high-fat diet or a low-protein diet was transplanted in 
two groups of germ-free C57Bl/6 recipient mice, which were sub-
sequently fed the same low-protein diet for 8 weeks.
Results. Body weight gain was comparable between the two 
groups of microbiota-recipient mice. The high-fat shaped micro-
biota (HFM) led to a worsening of microvesicular steatosis and a 
decrease of plasma lipids compared to the low-protein shaped mi-
crobiota (LPM). In the ileum of mice receiving HFM, villi length, 
crypt depth and presence of neutral and acid mucins were not dif-
ferent. On the contrary, the expression of antimicrobial genes pro-
moting oxidative stress and immune response at the gut epithelium 
(Duox2, Duoxa2, Saa1, Defa5, Ang4) was increased. In the colon, 
the same histological parameters were evaluated, and the crypt 
depth was reduced in HFM- compared to LPM-recipient mice.
Microbiota composition was evaluated shortly after the transplant 
and at the end of the study by next generation sequencing, and we 
found signatures specific to the two experimental groups.
Conclusion. The transplant of HFM in mice fed a low-protein diet 
represents a noxious stimulus for the ileal mucosa and impairs 
hepatic lipoprotein secretion, favoring the occurrence of hepatic 
microvesicular steatosis.
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ETHNIC DISPARITIES IN HYPERTENSION-
MEDIATED ORGAN DAMAGE AND 
ITS USEFULNESS FOR THE CLINICAL 
MANAGEMENT OF SUBJECTS WITH GRADE 
I HYPERTENSION

D. Marcon, F. Morselli, R.J. McNally, B. Farukh, L. Nesti,  
P.J. Chowienczyk, L. Faconti
Department of Medicine, Section of General Medicine  
and Hypertension, University of Verona, Verona

Background. Ethnic disparities in the prevalence of hyperten-
sion (HT) exist but data on hypertension-mediated organ damage 
(HMOD) are conflicting. Here we explored if ethnic differences in 
HMOD can be found in a dual ethnic cohort of subject with grade 
I HT and we tested if the evaluation of HMOD provides addition-
al information for the clinical management of untreated patients 
compared to the estimation of 10-year cardiovascular risk (CVR).
Methods. In subjects with grade I HT and self-described ethnicity 
as “Black” or “White” HMOD was assess with albumin/creatinine 
ratio (ACR, urine spot), left ventricular mass index (LVMI, cardiac 
ultrasound) and carotid-femoral pulse wave velocity (cfPWV, Sphy-
gmocor) alongside with brachial blood pressure (BP) measure-
ments. In untreated subjects, 10-years CVR was estimated using 
QRISK3 calculator.
Results. 58 Black (26 female) and 61 White (17 female) subjects 
were recruited. White subjects were older compared to Black ones 
(49 years vs 43 years respectively) but there were no difference 
in their duration of hypertension (~ 4.5 years) and BP (mean±-
standard error) 146.3±0.8 vs 146.8±0.9 mmHg for systolic BP and 
89.2±0.9 vs 89.2±0.7 for diastolic BP respectively). LVMI (101.4±3.6 

vs 81.6±3.2) g/m2, ACR (7.5±2.9 vs 1.9±2.8)mmol/mol and cfPWV 
(10.6±0.4 vs 9.2±0.4)m/s were higher in Black subjects compared 
to White after adjustment for confounders (BP, age, gender, body 
mass index, creatinine, diabetes and dyslipidaemia); all P<0.05. In 
untreated subjects (n=59), 14 had evidence of HMOD including 
microalbuminuria, left ventricular hypertrophy and/or cfPWV>10 
m/s. Of these, 4 had CVR > 10%.
Conclusions. For a similar level of BP, HMOD is more prevalent 
in Black compared to White subjects with grade I HT. Evaluation 
of HMOD is superior compared to CVR estimation in identifying 
subjects who may be started on medical treatment. 

THE THERAPEUTIC APPROACH OF 
PRIMARY HYPERLIPIDEMIA IN CHILDREN

G. Massini, R. Buganza, L. de Sanctis, O. Guardamagna
Department of Health Sciences and Pediatrics, University of Turin

Aim. This study was addressed to hyperlipidemic children in or-
der to evaluate the effect of three step options on LDL-cholesterol 
(LDL-C) target in children/adolescents affected by primary hyper-
lipidemia.
Methods. Children and adolescents (n.910; mean age 8.9±4.2yrs) 
with familial hypercholesterolemia (FH) and polygenic hypercho-
lesterolemia (PH) were selected. Normocaloric CHILD I/CHILD 
II diets enriched of cereals, legumes, fish, plant foods, nuts, olive 
oil, daily moderate consumption of dairy products, eggs and small 
amount of meat were suggested and the compliance checked by 
week diaries. Phytosterols were added to improve LDL-C target 
while statins were administered to FH patients or other drug strat-
egies were applied. 
Results. The diet efficacy was considered in compliant patients 
(n. 343) who achieved total cholesterol (CT) and LDL-C reduction 
(7.3%, 9.8% respectively). Significant positive correlations between 
total fat and TC, and LDL-C, SFAs and TC was demonstrated in FH 
patients. Phytosterols (n. 130) led to a significant drop in TC and 
LDL-C (11.2%, 14.3% respectively). Pravastatin 20 mg/day reduced 
LDL-C by 25.4% but just 18% of patients achieved LDL-C≤130 mg/
dl while on Rosuvastatin 10/20 mg/day the target was reached by 
the majority.
Conclusions. Diet and food supplements represent the first effi-
cacious step of an early treatment of hyperlipidemia in children. 
Limits are represented by the compliance then family education 
is of great value. Moreover, lipid improvement was correlated to 
total fatty acids change, particularly to the SFAs reduction. Statins 
are well tolerated and requested to achieve the therapeutic target 
in subjects with high cardiovascular risk.
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EFFECTS OF PCSK-9 INHIBITORS  
ON CAROTID ATHEROSCLEROSIS

E. De Angelis, R. Matturro, P. Bottiglieri, A. Pipolo, C. Del Prete, 
A. Milone, C. Vecchione, G. Galasso, M. Ciccarelli.
Department of Medicine and Surgery, Division of Cardiology, 
University of Salerno

Aim. Proprotein convertase subtilisin/Kexin type 9 (PCSK9) in-
hibitors reduce LDL-C in statin-ezetimibe treated patients and im-
prove outcomes of myocardial infarction and stroke. The GLAGOV 
trial demonstrated that Evolocumab in patients treated with statin 
therapy had a favourable effect on the progression of coronary ath-
erosclerosis as measured by IVUS. However, the effects of PCSK9 
inhibitors on carotid plaques have not yet been evaluated. 
Methods. We enrolled 46 patients aged more than 18 years, with 
CIMT>1.1 mm, affected by Heterozygous Familial Hypercholester-
olemia (HeFH) with LDL-cholesterol values>70 mg/dL in second-
ary prevention or > 130 mg/dL in primary prevention or affected 
by non-Familiar Dyslipidemia or Mixed Dyslipidemia in secondary 
prevention with LDL-cholesterol levels> 100 mg/dL. All patients 
were on maximum tolerated statin dosage and ezetimibe and treat-
ed by evolocumab or alirocumab. Supra-aortic trunks echo-color-
Doppler was performed before starting the therapy (time 0), after 
6 months and then after 12 months of therapy.
For each carotid CIMT, PSV (Peak Systolic Velocity), EDV (End 
Diastolic Velocity) and ICA/CCA PSV ratio were measured.
Results. We observed after 6 months a reduction of right mean 
CIMT of -0.09 (p=0,000 vs. baseline) and of -0,14 of left CIMT 
(p=0,008 vs. baseline); the reduction was for right CIMT after 12 
months of - 0.16 (p=0,006 vs 6 months) and for left CIMT of -0.15 
(p= 0,005 vs 6 months). 
Between 0 time and 12 months of treatment we observed a re-
duction of -0,16 (p=0,05) for right CIMT and of -0,18 (p=0,004) for 
left CIMT. LDL-C levels were reduced from 134±35,73 mg/dL at 
baseline to 65,61±41,43 mg/dL after 6 months (p=0,000) and to 
51,50±18,67 mg/dL after 12 months (p=0,000). Moreover, we ob-
served a progressive “remodeling” of the plaques, modifying from 
a soft/dense composition to a predominantly fibro-calcific compo-
sition (p=0,000 for 0 vs.12 months). 
Conclusions. This is the first study showing that the inhibitors 
of PCSK9, can decrease or even reverse the progression of carot-
id atherosclerosis, reducing the intima-media thickness, the lipid 
content of atheromatous plaques leading to a reduction of clinical 
adverse events.

DOES POINT OF CARE US (POCUS) AFFECT 
DIAGNOSTIC MANAGEMENT OF ACUTE 
RESPIRATORY FAILURE?: THE CHALLENGE 
OF A NON-INVASIVE TOOL TO HELP 
DIFFERENTIAL DIAGNOSIS

S. Melandri1, D. Pastori2, G. Portale3, F. Violi2

1Ospedale G. Vannini, Rome, Internal Medicine Division; 
2I Clinica Medica, Atherothrombosis Centre,  
Department of Internal Medicine and Medical Specialties  
of Sapienza University, Rome; 
3Ospedale G. Vannini, Rome, Emergency Medical Division

Acute dyspnea is a common symptom in ED and Internal Medi-
cine wards. Differential diagnosis includes acute decompensated 
heart failure (ADHF), pneumonia, COPD, pulmonary embolism 
(PE), sepsis, exc. An erroneous diagnosis increases the risk of 
prolonged hospital stay and mortality. Standard approach relies on 
chest x-Ray (CXR) and lab results (CRP, blood count, ABG, BNP) 
but supine CXR shows low sensibility and lab tests are time con-
suming. Our goal is to determine the accuracy of an integrated 
PoCUS approach for differential diagnosis of acute dyspnea.
40 consecutive adult patients presenting with dyspnea to ED were 
enrolled. After initial clinical evaluation, EKG and ABG, a PoCUS 
was performed and initial diagnostic hypothesis was formulated. 
We scanned the lungs for PNX, pleural effusion, interstitial syn-
drome (B-pattern in >2 lung scan per hemithorax), pneumonia; 
the heart for qualitative measure of EF, chambers’ size and valve 
defects; the ICV for diameter and collapsibility index and deep leg 
veins in the suspicious of PE. After PoCUS, every patient under-
went CXR and lab tests. Then we compared US diagnosis with the 
final one, independently determined by physicians blinded to Po-
CUS. Cohen’s k is used as a measure of agreement between the 
two diagnosis.
Mean age of patients was 77.5 (SD +/-13.6). Final diagnosis was 
cardiologic in 14/40, pulmonar in 19/40, mixed in 7/40. Concord-
ance between US and final diagnosis resulted optimal (0.84<k<1) 
for pneumonia, PE, ADHF and pleural effusion; good for COPD 
(0.63) and ARDS (0.655). Lung interstitial sindrome is associated 
with ADHF (81% ADHF pts vs 10% non-ADHF; p<0.001) such as its 
combination with dilated and fixed IVC (61.1% ADHF pts vs 0% of 
non-ADHF; p<0.001).
PoCUS represents a feasible and reliable diagnostic approach to 
the dyspnoic patients, allowing a reduction of the diagnostic time.
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URIC ACID IN ACUTE CORONARY 
SYNDROMES: CORRELATION  
WITH IN-HOSPITAL MORTALITY  
AND COMPLICATIONS

M. Milani1, A. Maloberti1, I.M. Cartella1, C. Tognola1, E. Grasso1, 
G.A. Tavecchia1, M. Biolcati1, V. Giani1, S. Bianchi1, P. Rebora2,  
N. Morici3, A. Sacco3, G. Viola3, F. Lattuada1, V. Molinari1,  
L. Occhi1, I. Bassi1, A. Portoghese1, M. Fortuna1, F. Oliva3,  
C. Giannattasio1,4.
1School of Medicine and Surgery, University  
of Milano-Bicocca, Monza; 
2Center of Biostatistics for Clinical Epidemiology, School of 
Medicine and Surgery, University of Milano-Bicocca, Milan; 
3Cardiology I, “A.De Gasperis” Department, ASST GOM Niguarda 
Ca’ Granda, Milan; 
4Cardiology IV, “A.De Gasperis” Department, ASST GOM 
Niguarda Ca’ Granda, Milan

Background. Uric acid (UA) has been related to in-hospital mor-
tality in patients with acute coronary syndromes (ACS), to early re-
lapse, after ACS, of non-fatal cardiovascular events and to negative 
intermediate outcomes such as use of intra-aortic balloon pump, 
non-invasive ventilation, longer inward stay, bleeding, clinical pres-
entation with Atrial Fibrillation (AF) or Heart Failure (HF). Aim of 
this study was to evaluate the role of UA as a possible determinant 
of primary (in-hospital mortality) and secondary outcomes de-
fined as variables of relapsing ischemia (myocardial re-infarction, 
in-stent thrombosis, bleeding, stroke), worse clinical presentation 
(with HF or AF, admission EF, trivasal coronary artery disease 
(CAD) at the coronary angiography), in-hospital complications 
(use of inotropes, intra-aortic balloon pump and non-invasive ven-
tilation during hospital stay) and worse recovery (discharge EF).
Methods. 563 patients, admitted for ACS to Cardiological Inten-
sive Care Unit of Niguarda Ca’ Granda Hospital, were enrolled 
for this retrospective cohort study. Cox regression analysis was 
performed to evaluate the association between UA and primary 
and secondary outcomes, adjusting for the following covariates: 
age, gender, previous myocardial infarction, arterial hypertension, 
Charlson Comorbidity Index and creatinine.
Results. Mean age was 66.5±12.3 years, 79.2% of the patients were 
males and 49.9% were ACS-STEMI. Hyperuricemic subjects were 
older, with more prominent cardiovascular risk factors and histo-
ry of previous myocardial infarction. They more frequently died 
during hospital stay, had HF and AF as clinical presentation, more 
commonly had trivasal CAD and needed intra-aortic balloon pump 
and non-invasive ventilation. Also EF at admission and discharge 
were lower in hyperuricemic patients. At multivariate analysis, UA 
was a significant determinant of primary and secondary outcomes 
(except for trivasal CAD, bleeding, stroke, re-infaction and in-stent 
thrombosis).
Conclusions. UA is an independent determinant of in-hospital 
mortality and a variable suggestive for worse clinical presentation, 
in-hospital complications and worse recovery.

GLOBAL LONGITUDINAL STRAIN CHANGES 
DURING CARFILZOMIB THERAPY IN 
PATIENTS WITH MULTIPLE MYELOMA

G. Mingrone1, A. Astarita1, C. Catarinella1, I. Maffei1, T. Crea1,  
G. Bruno2, F. Vallelonga2, M. Cesareo1, L. Airale1, F. Veglio1,  
A. Milan1

1Hypertension Unit, Department of Medical Sciences,  
AO “Città della Salute e della Scienza” University, Hospital, Turin;
2High Dependency Unit, San Giovanni Bosco Hospital, Turin

Aim. Carfilzomib improves dramatically the prognosis of refracto-
ry multiple myeloma (MM) patients, but it seems to increase the 
heart failure incidence. Left ventricular ejection fraction (LVEF) 
is the most common echocardiographic parameter to evaluate 
cardiac toxicity related to oncological treatments, but the speckle 
tracking technology has been increasingly used to early identify 
alterations in cardiomyocytes contraction and subclinical myo-
cardial damage. We sought to assess the left ventricular function 
variation, including global longitudinal strain (GLS), during Carfil-
zomib therapy.
Methods. 48 patients with MM and indication for Carfilzomib 
treatment were enrolled. They performed a baseline cardiovascu-
lar evaluation comprehensive of transthoracic echocardiogram; a 
second evaluation was performed at about 6 months (median 5.61; 
interquartile 4.9-6.7) from the beginning of Carfilzomib. To deter-
mine the incidence of cardiovascular events (CVAEs) all patients 
were followed-up during therapy. 
Result. LVEF did not change after Carfilzomib therapy (62.4 ±6 
vs 61.6±5.5; p=0.4), but GLS measurements had a significant im-
pairment (-21.9± 2.5 vs -21.1±2.25; p=0.007). A proportion of 52% of 
patients had CVEAs after about 4 months of therapy (median 3.4; 
interquartile 0.8-6.2), 90% of them had uncontrolled hypertension. 
The subgroup of patients with CVEAs had not a statistically signif-
icant impairment in GLS values (-21.9±2.8 vs –21.2 ±2.7; p= 0.057) 
and LVEF remained stable (62.1± 6 vs 61.2±5.3; p=0.5). 
Conclusions. Carfilzomib seems to lead to an impairment of left 
ventricular function early demonstrated only by GLS changes. 
However, in the subgroup with CVEAs, the LVEF and GLS are not 
statistically significant impaired. These preliminary findings, may 
suggest a pre-clinical ventricular damage related to Carfilzomib.
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MONOGENIC VERSUS POLYGENIC 
FAMILIAL HYPERCHOLESTEROLEMIA: 
GENETIC RISK SCORE AND RESPONSE  
TO TREATMENT

I. Minicocci1,*, L. D’Erasmo1,*, A. Di Costanzo1, G. Pigna,  
D. Commodari1, B. Pharm, F. Ceci2, A. Montali1, M. Maranghi1, 
M. Arcaa

1Departments of Translational and Precision Medicine; 
2Cell Biotechnologies and Haematology,  
Sapienza University of Rome
*These authors equally contributed to the work

Background. A polygenic background can be recognized in part 
of patients with clinically diagnosed familial hypercholesterolemia 
(FH). The phenotypical distinction between monogenic (due to 
causative mutations in major LDLR, APOB or PCSK9 genes) and 
polygenic FH is not completely clarified.
Aims. We aimed to compare the clinical phenotype and response 
to treatment in monogenic vs. polygenic FH 
Methods. Five hundred patients with clinical FH diagnosed based 
upon DLCNC> 3 were genotyped. Causative monogenic variants 
were identified by NGS and the polygenic score (GRS) was esti-
mated by the 6-LDL-rising SNPs panel. Patients’ clinical character-
istic and LDL-C changes during cholesterol-lowering treatments 
were retrospectively obtained.
Results. 323 (64.6%) patients were FH-mutation positive (mono-
genic FH) and 177 (35.4%) patients were classified as FH-muta-
tion negative (FH/M-). In comparison with normocholesterolemic 
subjects, FH/M- patients had higher mean GRS (0.71±0.19 and 
0.61±0.20, p<0.001). Based on a GRS value above 0.69 (the best 
cut-off discriminating FH/M– and normocholesterolemic individ-
uals), 21% of clinically diagnosed FH were classified as polygenic. 
Polygenic FH were older and showed lower untreated total and 
LDL-C as compared to monogenic FH. During about 33 months 
of follow-up, monogenic FH showed higher on-treatment, last vis-
it and best LDL-C as compared with FH/M- patients (P<0.005). 
These differences persisted even after adjustment for intensity of 
cholesterol-lowering therapies.
Conclusions. Our results highlight that a polygenic GRS might 
explain the elevation of LDL-C observed in FH/M- patients. In 
these patients, the burden of LDL-C is lower than that in mono-
genic FH patients. 

PROGNOSTIC ROLE OF PULSE PRESSURE 
IN PATIENTS HOSPITALIZED FOR 
ACUTE HEART FAILURE WITH REDUCED 
EJECTION FRACTION

S. Ministrini1, V. Veca1, G. Pucci1,2, G. Vaudo1,2, G. Lupattelli1

1Department of Medicine, Università degli Studi di Perugia;
2Internal Medicine, Azienda Ospedaliera “Santa Maria” di Terni

Aim. Pulse pressure (PP) is an established risk factor for cardio-
vascular disease, since its elevation is associated with the stiffening 
of the arterial wall. More recently, PP has emerged as a favorable 
prognostic factor in patients with acute heart failure and reduced 
ejection fraction (HFrEF). The study aims to evaluate the relation-
ship between PP and 30-days mortality in patients with HFrEF.
Methods. We enrolled 50 patients admitted to the Internal Medi-
cine ward of the Perugia University Hospital for acute heart failure 
between June 2019 and December 2019. HFrEF was defined as an 
ejection fraction <50%.
Results. 30 subjects (64%) had HFrEF. 30-days mortality was 20% 
in the HFpEF group and 29% in the HFrEF group. During the hos-
pital stay, HFrEF patients experienced a significant reduction of 
PP and survivors had significantly higher values of PP at the dis-
charge. PP was also positively correlated to the days of survival, 
with a “j” shaped function. A PP <50 mmHg has been associated 
with a higher mortality.
Conclusions. PP is a simple, non-invasive and simple measure-
ment, which is associate to survival in patients with HFrEF. It 
could be regarde as an estimate of balance between stroke volume 
and afterload, and it could be an adjunctive therapeutic goal to im-
prove the survival of HFrEF patients after discharge. 
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LP(A) PREDICTS FUNCTIONAL 
IMPROVEMENT IN PATIENTS WITH 
INTERMITTENT CLAUDICATION 
UNDERGOING A HOME-BASED COMBINED 
AEROBIC AND RESISTANCE TRAINING

G. Mondovecchio, S. Ministrini, F. Bagaglia, D. Siepi,  
R. Lombardini, L. Pasqualini, M. Pirro
Department of Medicine, Unit of Internal Medicine,  
University of Perugia

Aim. Elevated levels of Lp(a) are associated with a higher severity 
and a worse prognosis of peripheral arterial disease (PAD). Exer-
cise training is the first step treatment in patients with mild-to-mod-
erate PAD because it improves walking capacity and regional per-
fusion. 
Methods. We measured Lp(a) in a group of 35 patients with PAD 
stage II (Lériche-Fontaine) and in a control group of 10 healthy 
individuals. Ten IC patients were randomly assigned to perform a 
12-week home-based exercise training program. Maximum walk-
ing time (MWT), pain-free walking time (PFWT) ankle-brachial 
pressure index (ABI) flow-mediated dilation (FMD) at brachial ar-
tery were measured at the baseline and after the exercise training 
program.
Results. compared with the healthy control group, patients with 
PAD had significantly higher levels of Lp(a), which was positively 
correlated with ABI. Among subjects assigned to the training pro-
gram, we observed a significant correlation between Lp(a) and the 
improvement of MWT and PFWT. The improvement of MWT and 
PFWT can be predicted by Lp(a) in a regression analysis.
Conclusions. Lp(a) levels can predict the improvement of func-
tional capacity in patients with mild-to-moderate PAD and it might 
help identifying patients who can benefit from more aggressive 
non-pharmacological treatments.

PREVALENCE OF HYPOKALEMIA  
AND PRIMARY ALDOSTERONISM  
IN 5,100 PATIENTS REFERRED  
TO A TERTIARY HYPERTENSION UNIT

J. Burrello1, S. Monticone1, I. Losano1, G. Cavaglià1, F. Buffolo1, 
M. Tetti1, M. Covella1, F. Rabbia1, F. Veglio1, B. Pasini2,  
T.A. Williams1, P. Mulatero1

1Division of Internal Medicine 4 and Hypertension Unit; 
Department of Medical Sciences, University of Torino;
2Medical Genetics Unit, Department of Medical Sciences,  
University of Turin

Aim. Historically, primary aldosteronism (PA) was considered 
a rare condition, always associated with hypokalemia. The wide-
spread screening of patients with hypertension resulted into an 
increased prevalence of PA, with normokalemic hypertension be-
ing the most common phenotype. The Endocrine Society guide-
line recommend to screen for PA patients affected by hyperten-
sion and hypokalemia, but the prevalence of PA in patients with 
hypokalemia is unknown. The aim of the study was to define the 
prevalence of hypokalemia in referred patients with hypertension 
and the prevalence of PA in patients with hypokalemia and hyper-
tension. 
Methods. Design: retrospective observational study. Between 
2007 and 2018, 7,110 patients were referred to our tertiary hyper-
tension unit; 5,100 had at least two visits to our center, concluded 
the diagnostic work-up for secondary hypertension and were in-
cluded. To define hypokalemia (K+<3.7 mmol/L) we considered 
the lowest recorded serum potassium concentration and the high-
est to define hyperkalemia (K+>5.2 mmol/L). 
Results. The prevalence of hypokalemia was 15.8% (804/5,100), 
whereas 76.9% were normokalemic, and 7.3% hyperkalemic. The 
prevalence of PA in patients with hypokalemia was 28.1% and in-
creased with decreasing potassium concentrations up to 88.5% of 
patients with spontaneous hypokalemia and potassium concentra-
tions below 2.5 mmol/L. 
A multivariate regression analysis demonstrated the association of 
hypokalemia with the occurrence of cardiovascular events inde-
pendent of PA diagnosis. An association of PA with the occurrence 
of cardiovascular events and target organ damage independent of 
hypokalemia was also demonstrated. 
Conclusions. Our results confirm that PA is a frequent cause 
of secondary hypertension in patients with hypokalemia and 
the presence of hypertension and spontaneous hypokalemia are 
strong indications for PA diagnosis. Finally, we show that PA and 
hypokalemia are associated with an increased risk of cardiovascu-
lar events.
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DIETARY NITRATE INFLUENCES 
VASCULAR REMODELLING THROUGH BP-
INDEPENDENT MECHANISMS IN PATIENTS 
WITH OR AT RISK OF TYPE 2 DIABETES 
MELLITUS: RESULTS FROM  
THE DOUBLE-BLIND, RANDOMIZED-
CONTROLLED, FACTORIAL VASERA TRIAL

F. Morselli1,2, L. Faconti1, C.E. Mills3,4, S. Morant5,  
P.J. Chowienczyk1, A. Cavarape2, J.K. Cruickshank3, A.J. Webb1

1King’s College London British Heart Foundation Centre, 
Cardiovascular Division, Department of Clinical Pharmacology, UK; 
2Università degli Studi di Udine, Dipartimento  
di Area Medica, Clinica Medica, Udine; 
3King’s College London, Department of Nutritional Sciences,  
School of Life Course Sciences, London UK; 
4University of Reading, Department of Food and Nutritional 
Sciences, School of Chemistry, Food and Pharmacy, Reading, UK; 
5Medicines Monitoring Unit (MEMO), University of Dundee, UK

Background and Aim. Dietary nitrate has several beneficial ac-
tions on the cardiovascular system (1, 2); however, its effect on 
atherogenesis has not been studied. We tested if long-term inter-
vention with dietary nitrate (NO3) and spironolactone could affect 
carotid structure and stiffness compared to placebo/doxazosin, 
used as control for blood pressure (BP) (3, 4).
Methods. Participants in our double-blind, randomized-con-
trolled, factorial VaSera trial, were randomized to spironolactone 
or doxazosin and NO3- as active nitrate-containing beetroot juice 
or placebo nitrate-depleted juice. Vascular ultrasound for carotid 
diameter (CD, mm) and intima-media thickness (IMT, mm) was 
performed at baseline and repeated at 3- and 6-months follow-up. 
Carotid local stiffness (CS, m/s) was estimated from aortic pulse 
pressure (Arteriograph) and carotid lumen area. Data was ana-
lysed by modified intention to treat and using mixed-model effect, 
adjusted for confounders.
Results. 93 subjects had a baseline evaluation and 86% had fol-
low-up data. No statistical interactions occurred between the juice 
and drug arms. IMT was significantly lower on nitrate-containing 
compared with placebo juice [-0.06 (95% Confidence Interval -0.12, 
-0.01), p = 0.022], with no effect on CD. CS reduction was similar 
between juices [-0.38 (-0.67, -0.10) with placebo, -0.13 (-0.42, 0.16) 
with active juice] and the drugs [-0.30 (-0.58, -0.02) with doxazosin, 
-0.21 (-0.51, 0.09), with spironolactone]. No differences were de-
tected between spironolactone or doxazosin on IMT and CD. BP 
did not differ between the juices or between the drugs. 
Conclusion. Our exploratory results show that long-term inter-
vention with dietary nitrate influences vascular remodelling, but 
not carotid stiffness or diameters. Neither spironolactone nor 
doxazosin had a BP-independent effect on carotid structure and 
function. 
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ROLE OF MCT1 LACTATE TRANSPORTER  
IN T LYMPHOCYTES ACTIVATION  
AND FUNCTION DURING OBESITY

A. Moregola, C. Macchi1, M.F. Greco1, F. Bonacina1,  
M. Ruscica1, G.D. Norata1,2

1Department of Pharmacological and Biomolecular  
Sciences, University of Milan; 
2Centro SISA per lo Studio dell’Aterosclerosi,  
Ospedale Bassini, Cinisello Balsamo, Milan

Introducion. T lymphocytes(T cells) accumulate in the adipose 
tissue during obesity. Their activation lead to a switch in their 
metabolism which involves the production of elevated amount of 
lactate that is toxic for the cell. Aim of this project is to investigate 
the relevance of T cells lactate transporter MCT1 in the context of 
adipose tissue inflammation during obesity.
Materials and Methods. MCT1f/fCD4-cre mice, with specific de-
letion of MCT1 in T lymphocytes, and MCT1f/f littermates were fed 
with an HFD for 20 weeks. Body weight was measured weekly; 
glucose tolerance and insulin resistance were checked at 10 and 
20 weeks. Immunophenotyping of different tissues was performed 
at 20 weeks by flowcytometry. 
Results. Following high fat diet feeding, MCT1f/f CD4-cre mice in 
spite of a similar weight gain and glucose response compared to 
MCT1f/f, present a decreased visceral(VAT) and subcutaneous(S-
CAT) adipose tissues fat accumulation. Moreover, MCT1 deficien-
cy in T cells results in a reduction of CD8+ T lymphocytes number 
in VAT and SCAT(p<0.05); this profile was associated with a dif-
ferent T cells subsets distribution(T effector memory(Tem) CD8+ 
VAT: MCT1f/f 84.20%±5.72, MCT1f/fCD4-cre 57.29%±8, p<0.001; Tem 
CD8+ SCAT: MCT1f/f 72.2%±14.16, MCT1f/f CD4-cre 44.93%±14.25, 
p<0.001), but a similar number of innate immune cells infiltrating 
adipose depots. The difference in T cells was not the consequence 
of increased T cell death in MCT1f/fCD4-cre mice. 
Conclusions. Our data suggest that MCT1 transporter impacts T 
lymphocytes activation, in particular CD8+ T lymphocytes, during 
obesity, independently from systemic metabolism. Whether this 
difference can affect adipose tissue inflammation during obesity 
is under investigation. 
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ADOPTIVE CELL THERAPY WITH 
ENGINEERED T REGULATORY CELLS 
IMPROVES ATHEROSCLEROTIC PLAQUE 
PHENOTYPE IN EXPERIMENTAL  
MOUSE MODEL
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Aim. Immunosuppressive T regulatory cells exert a pivotal role 
in dampening the inflammation driving the aggravation of the ath-
erosclerotic plaque. Our group has already established the use of 
engineered Treg to target the atherosclerotic lesion in mice mod-
els, here we investigated the impact of engineered Treg therapy in 
atherosclerosis progression, as a potential treatment for the immu-
no-inflammatory response associated to atherosclerosis.
Methods. LDLR-KO mice fed to high-cholesterol diet (WTD) for 
8 weeks received engineered Treg retrovirally transfected with 
CX3CR1 or an empty vector. 4-week after mice were sacrificed for 
flow cytometry, histological stainings, immunofluorescence and 
proteomics analysis to evaluate atherosclerosis progression.
Results. Preliminary results showed that Treg engineered to 
overexpress CX3CR1 localized preferentially in the aorta of 8-week 
WTD LDLR KO mice. One month after the injection, treatment 
with CX3CR1+-Treg resulted in reduced atherosclerosis with a 
significantly decreased plaque area (99658±11782 vs 65016±9446 
µm2). This was associated with increased fibrosis (+25%) and 
α-SMA+ area (+29%), and a lower lipid content (-12%) denoting a 
higher plaque stability. These results were confirmed by the ac-
tivation of correlated pathways, as proteomics analyses indicate. 
In the CX group fibroblasts movement (z-score=2,727) and inte-
grin signaling (z-score=1,732) pathways are activated. Apoptosis 
(z-score=-0,888) and necrosis (z-score=-1,498) were reduced, and 
so was cell infiltration (z-score=-2,206), while pathways involved in 
positive response to phagocytosis (as endocytosis, organization of 
actin cytoskeleton and LXR activation) were upregulated. In paral-
lel, several modulators of efferocytosis resulted increased (such 
as MFGE8, LRP1 and calreticulin), while markers of decreased 
phagocytic ability -such as high mobility group box 1 (HMGB1)- 
were decreased. 
Conclusions. Administration of aorta-targeting T regulatory cells 
to an atherosclerosis mouse model resulted in a stabilization of the 
plaque and a reduction of its inflammatory component, suggesting 
its potential as therapeutic tool for atherosclerosis.

PHENOTYPIC HETEROGENEITY  
OF FAMILIAL HYPERCHOLESTEROLEMIA 
IN UNRELATED PATIENTS CARRYING  
THE MOST FREQUENT VARIANTS  
IN SOUTHERN ITALY

D. Palma1, G. Maione1, C. Giacobbe1, M. Donata Di Taranto1,  
G. Iannuzzo2, M. Gentile2, G. Cardiero1, I. Calcaterra2,  
A. Buonaiuto2, M. Di Minno3, G. Fortunato1

1Dipartimento di Medicina Molecolare e Biotecnologie Mediche, 
Università degli Studi di Napoli Federico II, Napoli, Italia  
e CEINGE S.C.a r.l. Biotecnologie Avanzate, Napoli; 
2Dipartimento di Medicina Clinica e Chirurgia,  
Università degli Studi di Napoli Federico II, Napoli; 
3Dipartimento di Scienze Mediche Traslazionali,  
Università degli Studi di Napoli Federico II, Napoli

Aim. Familial hypercholesterolemia (FH) is a genetic disease 
caused by impaired LDL uptake due to pathogenic variants in 
LDLR, APOB and PCSK9 genes. The patients show high LDL-cho-
lesterol (LDL-c) levels and premature coronary heart diseases. 
Based on the most frequent variants, we aim to analyze the phe-
notype heterogeneity of unrelated FH patients carrying the same 
pathogenic variant.
Methods. A population of 778 patients (557 unrelated) with a clin-
ical suspect of FH was analyzed by direct sequencing of causative 
genes. We analyzed the lipid profile before the therapy and clinical 
signs in heterozygote patients carrying the most frequent patho-
genic variants. LDL-c levels were reported as median and inter-
quartile range.
Results. Causative variants were identified in 410/557 unrelat-
ed FH patients (detection rate 73.6%): 387 heterozygotes and 23 
homozygotes carrying 95 different pathogenic variants, mainly 
(>99%). Based on variant frequency, 6 variants account for 210/387 
heterozygotes (54.3%): 32 patients carried the c.1586+1G>A, 42 
the c.2312-3C>A, 28 the p.Cys379Arg, 33 the p.Gly549Asp, 47 the 
p.Gly592Glu, 28 the p.Val523Met. A wide range of LDL-c levels 
were observed among the unrelated carriers of each variant. The 
worst phenotype was associated with the variant c.2312-3C>A, 
LDL-c 290 (244-348) mg/dL (range 196-568 mg/dL) and the var-
iant p.Gly549Asp LDL-c 263 (240-299) mg/dL (range 184-413 mg/
dL) and a large variability was also observed in the response to 
therapy.
Conclusions. We confirm the high genetic heterogeneity and 
the presence of variant clusters as key aspects of the FH genetics. 
Despite different pathogenic variants are associated with differ-
ent phenotypes, a very variable phenotype was revealed among 
patients carrying each variant. The identification of additional 
common genetic variants modulating the patient phenotype will 
improve the prognostic values of genetic screening.
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EFFECTS OF GENDER AFFIRMING 
HORMONE THERAPY ON CHOLESTEROL 
EFFLUX CAPACITY IN TRANSGENDER 
INDIVIDUALS

M. Palumbo1, D.M. van Velzen2, F. Zimetti1, S. Simsek2,3,  
C.R. Sirtori4, M. den Heijer2, M. Ruscica5, M.P. Adorni1

1Department of Food and Drug, Università di Parma, Parma;
2Department of Internal Medicine, Division of Endocrinology, 
Amsterdam University Medical Center, Amsterdam,  
the Netherlands; 
3Department of Endocrinology, Northwest Clinics,  
Alkmaar, the Netherlands; 
4Center for Dyslipidemia, A.S.S.T. Grande Ospedale  
Metropolitano Niguarda, Milan; 
5Department of Pharmacology and Biomolecular science, 
Università degli Studi di Milano

Aim. The main proposed atheroprotective function of HDL lays on 
their role to promote macrophage cholesterol efflux. An insight-
ful way to learn more about the effects of sex hormones on HDL 
function is to study changes during hormone therapy. The present 
study was aimed at evaluating the effects of gender affirming hor-
mone therapy on HDL cholesterol efflux capacity (CEC) within 
transgender individuals. 
Methods. Transmen were treated with testosterone gel, a mix 
of testosterone esters once every three weeks or testosterone 
undecanoate once every twelve weeks, whereas transwomen 
were treated with either oral estradiol valerate or a transdermal 
application of estradiol. Cyproterone acetate was prescribed as a 
testosterone-blocking agent to all transwomen. HDL function was 
evaluated by a radioisotopic technique. Hormone levels, lipids and 
HDL function were evaluated after one year of follow-up.
Results. In transmen (n=15), testosterone markedly increased 
(+97%; p<0.0001), whereas luteinizing hormone (LH) decreased 
significantly (-64%; p=0.049). Total cholesterol and LDL-C were 
not affected by testosterone treatment, whilst TG were raised 
(+11.76%; p=0.0078) and HDL-C reduced (-19.6%; p=0.0103). Con-
cerning HDL CEC, only the aqueous diffusion (AD) process was 
lowered (-9.8%; p=0.0032), an effect directly correlated with HDL-C 
changes (r=0.6242; p=0.0002). Total-, ABCA1- and ABCG1-medi-
ated CEC were not affected by testosterone treatment. In tran-
swomen (n=15), estradiol levels were raised (+200%; p=0.013) 
whereas LH and testosterone significantly reduced. Estradiol sup-
plementation reduced total cholesterol (-10.7%; p=0.0017), HDL-C 
(-14.3%; p=0.0024) and LDL-C (-10.9%; p=0.0058). Total HDL CEC 
decreased (-11%; p=0.0001) with a specific decrement in CEC medi-
ated by the ABCA1 (-24%; p=0.0003) and AD (-4.7%; p=0.0014). This 
last was associated to a reduction in HDL-C (r=0.4084; p=0.0251). 
Conversely, the drop in ABCA1 and total CEC did not associate to 
reductions in HDL-C levels.
Conclusions. In transmen, testosterone supplementation was 
associated with a reduction in AD-mediated CEC, an effect poten-
tially dependent to HDL-C changes. In transwomen, estrogen sig-
nificantly decreased HDL function (CEC), independent of HDL-C 
levels changes.

SPHINGOSINE 1-PHOSPHATE (S1P) 
RECEPTOR TYPE 1 SIGNALING INDUCES 
AN ANTI-ATHEROGENIC PHENOTYPE 
IN MACROPHAGES AND ATTENUATES 
ATHEROSCLEROSIS IN LDL-RECEPTOR-
DEFICIENT MICE

F. Potì1, E. Scalera2, R. Feuerborn3, J. Fischer4, L. Arndt5,  
G. Varga6, E. Pardali7, M. Seidl8, G. Liebisch9, F. Rosenbauer4,  
T. Renne10, C. Christoffersen11, M. Simoni12, R. Burkhardt9,  
J.-R. Nofer10

1University of Parma, Department of Medicine and Surgery, 
Parma; 2University of Parma, Department of Food and Drug, 
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Aim. Sphingosine 1-phosphate (S1P) accounts for antiatherogen-
ic properties of high-density lipoproteins, but the S1P receptor 
subtype mediating the atheroprotective effects of S1P and the un-
derlying molecular mechanisms remain enigmatic. Experimental 
models engineered to amplify the signaling of endogenous S1P 
over its specific receptors may help in clarifying this issue. To this 
purpose, we generated a peculiar mouse model basing on Cre-
LoxP technology, able to overexpress S1P receptor type 1 (S1P1) 
specifically in myeloid compartment, and studied the effects on 
atherosclerosis development. 
Methods. Mice overexpressing S1P1 in myeloid cells (monocytes 
and macrophages) were generated by crossing mice expressing 
the murine S1P1 gene under a promoter containing a floxed block-
ing element with mice expressing Cre recombinase under the con-
trol of lysozyme (LysMCre) promoter. Bone marrows from these 
or control mice were transplanted into low density lipoprotein re-
ceptor (LDL-R)-deficient mice and resulting chimeras were fed a 
Western diet for 14 weeks. 
Results. S1P1 overexpressing macrophages showed increased 
expression and activity of transcription factors PU.1, IRF8 and 
LXR. This skewed macrophages towards an anti-inflammatory M2 
phenotype with enhanced production of IL-10, IL-1RA and IL-5. In 
addition, S1P1 overexpressing macrophages showed increased 
ABCA1- and ABCG1-dependent cholesterol efflux, increased ex-
pression of MerTK and Axl1 and efferocytosis, and reduced endo-
plasmic stress-induced apoptosis. Atherosclerotic lesion formation 
in aortic roots and brachiocephalic arteries, as well as necrotic 
core formation, was reduced in mice overexpressing S1P1 in my-
eloid cells. 
Conclusion. S1P1 signaling produces a unique anti-inflammatory 
and anti-atherogenic macrophage phenotype and countervails the 
development of atherosclerotic lesions in mice.
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A CASE OF KOUNIS SYNDROME TYPE II

I. Radano1, G. Provenza1, F. Maiellaro1, C. Prota2, R. Citro1

1AOU S. Giovanni di Dio e Ruggi d’Aragona, Salerno; 
2Fatebenefratelli Hospital of Benevento

Introduction. Kounis Syndrome (KS) is a peculiar entity defined 
as the concurrence of acute coronary syndrome in the setting of 
allergic or hypersensitivity and anaphylactic or anaphylactoid in-
sults. Three variants of KS have been described: type I, character-
ized by coronary vasospasm without significant coronary disease; 
type II, including patients with pre-existing coronary disease in 
which the release of pro-inflammatory mediators can cause vasos-
pasm or instability of atherosclerotic plaques; type III, including 
patients with coronary artery stent thrombosis associated with 
a hypersensitivity reaction. Several different triggers may be in-
volved in KS onset such as drugs, food items or environmental 
factors. KS is not a rare disease, but maybe it’s often underdiag-
nosed; moreover, differential diagnosis with Takotsubo Syndrome 
occurring during allergic reactions should be made.
Case presentation. We report the case of a 69 years-old Cauca-
sian man admitted to our emergency department because of an ur-
ticarial rush involving trunk and limbs associated to labial edema, 
occurred at seventh day of intramuscular therapy with ceftriaxone 
and prednisone. A therapy with corticosteroids was promptly in-

stituted. The next day, soon after the allergic manifestation, the 
patient complained sudden epigastric and chest pain. An ECG was 
performed, showing a transient ST segment elevation from V1 to 
V6 leads (Figure 1, 2); laboratory analysis detected elevation of 
cardiac biomarkers with troponin I (cTnI) 0,48 ng/mL, creatine 
kinase-MB (CK-MB) 57 U/L and myoglobin 38 ng/ml. Transtho-
racic echocardiography revealed a mildly reduced left ventricular 
ejection fraction with akinesia of septal apex and mid-apical seg-
ments of lateral and posterior-lateral walls associated to hypoki-
nesia of the apical segment of anterior wall. Patient promptly 
underwent a coronary angiography which revealed two critical 
stenosis of the left anterior descending coronary artery at medium 
segment (LAD), treated through implantation of two drug eluating 
stent. In-hospital course was uneventful and he was discharged on 
9th day of recovery.
Conclusion. In literature, there are three cases previously report-
ed due to ceftriaxone assumption. Our case represents the first 
case of type II variant of KS due to vasospasm triggered by ceftri-
axone therapy. The management of these patients is challenging, 
due to the needed to treat both cardiac and allergic symptoms si-
multaneously. Patients with systemic allergic reactions associated 
with clinical, electrocardiographic and laboratory findings of acute 
myocardial ischemia should be promptly suspected as having KS, 
in order to institute the correct management, even if their past 
medical history is not positive for any allergic reactions.

Figure 1 - ECG at admission demon-
strates ST segment elevation in V1-
V6 leads.

Figure 2 - Repeated ECG after 10 
min demonstrates resolution of St 
segment elevation.
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AUTONOMIC NERVOUS SYSTEM BALANCE 
IN OBESE PATIENTS: HEART RATE 
RECOVERY EVALUATION BEFORE  
AND AFTER SLEEVE GASTRECTOMY

G. Quinto, F. Battista, G. Foccardi, C. Favero, D. Neunhaeuserer, 
A. Gasperetti, A. Ermolao.
Sport and Exercise medicine division, Department  
of Medicine, University of Padova; Regional Center of exercise 
prescription in chronic diseases, Veneto

Aim. In obese patients, Autonomic Nervous System (ANS) imbal-
ance, evaluated with Heart Rate Recovery (HRR) after exercise, is 
an independent predictor of cardiovascular disease and mortality. 
Aim of this study was to evaluate HRR in severe obese patients 
before and after weight loss obtained by Sleeve Gastrectomy (SG).
Methods. 38 sedentary asymptomatic obese patients were eval-
uated with cardiopulmonary maximal exercise test, 1 month be-
fore and 6 months after SG, with the same incremental protocol 
on treadmill. Patients did not take any drugs acting on heart rate.
Results. Patients (age 39,42±10,62 years old and BMI 43,39 
kg/m2) were 84,2% female and they have a mean weight loss of 
32,36±9,60 kg. Heart rate (HR) at rest before SG was 80,08±11,06 
bpm and after SG was 65,42±8,68 bpm (p<0,0001). Heart rate 
recovery at first minute after exercise was 20,87±6,87 bpm and 
28,05±6,87 bpm respectively before and after SG (p<0,0001). Heart 
rate recovery at fourth minute after exercise was 64,16±9,82 bpm 
and 76,89±12,63 bpm respectively before and after SG (p<0,0001). 
Differences of HRR at second, third and fourth minute of recovery 
phase increases with increasing weight loss before and after SG 
(p=0,03, p=0,02 and p=0,04 respectively). 
Conclusion. After weigh loss obtained 6 months after SG, HRR 
improves during all recovery phases. His increase during early 
phase can show a greater gain in vagal tone, supported by a re-
duction of HR at rest. Better HRR during later phases of recovery 
can reflect an enhanced sympathetic tone withdrawal. Reduction 
of sympathetic tone in ANS balancing, that usually characterize 
obese patients, is correlated with weight loss after SG, suggest-
ing a relationship between sympathetic tone and the weight of pa-
tients. Further evaluations are needed to better examine ANS and 
his link to rapid and important changes of weight in severe obese 
patients.

CLINICAL AND ECHOCARDIOGRAPHIC 
BENEFIT OF SACUBITRIL/VALSARTAN  
IN A REAL-WORLD POPULATION WITH  
HF WITH REDUCED EJECTION FRACTION

M.V. Polito1, A. Silverio1, A. Rispoli1, G. Vitulano1, F. D’Auria1,  
E. De Angelis1, F. Loria1, A. Gigantino2, D. Bonadies2, R. Citro2,  
A. Carrizzo3, G. Galasso1, G. Iaccarino4, C. Vecchione1,  
M. Ciccarelli1

1Chair of Cardiology, Department of Medicine,  
Surgery and Dentistry, Schola Medica Salernitana,  
University of Salerno, Salerno; 
2Department of Cardiology, A.O.U. “San Giovanni di Dio  
e Ruggi D’Aragona”, Salerno;
3Vascular Pathophysiology Unit, IRCCS Neuromed, Pozzilli, Isernia;
4Department of Advanced Biomedical Sciences, “Federico II” 
University, Naples

Aims. To evaluate the effects of Sacubitril/Valsartan (S/V) on 
clinical, laboratory and echocardiographic parameters and out-
comes in a real-world population with heart failure with reduced 
ejection fraction (HFrEF). 
Methods and Results. Prospective observational study enrolling 
patients with HFrEF undergoing treatment with S/V. The primary 
outcome was the composite of cardiac death and HF rehospitali-
zation at 12 months follow-up; secondary outcomes were all-cause 
death, cardiac death and the occurrence of rehospitalization for 
worsening HF. The clinical outcome was compared with a retro-
spective cohort of 90 HFrEF patients treated with standard med-
ical therapy by using the propensity score weighting technique. 
At 6 months follow-up, changes in symptoms, echocardiographic 
parameters, estimated glomerular filtration rate (eGFR) and furo-
semide dose were also evaluated. The study population consist-
ed of 90 patients (66.1±11.7 years; 86.7% males). At 6 months fol-
low-up, a significant improvement in NYHA class, left ventricular 
ejection fraction (LVEF, from 31.0% to 34.0%; p=0.001), left ventricu-
lar end systolic volume (LVESV, from 115.0 to 101.0 mL; p=0.033) 
and systolic pulmonary arterial pressure (sPAP, from 31.0 to 25.0 
mmHg; p=0.024) was observed. Moreover, S/V did not affect neg-
atively eGFR and was associated with a significantly lower dose of 
furosemide prescribed. The propensity score weighting adjusted 
regression analysis showed a significantly lower risk for the pri-
mary composite outcome (HR, 0.31; 95% CI, 0.11- 0.83; p = 0.019) 
and for HF rehospitalization (HR, 0.27; 95% CI, 0.08-0.94; p = 0.039) 
among patients treated with S/V as compared to the standard ther-
apy group. 
Conclusions. In this real-world HFrEF population, S/V reduced 
the risk of HF rehospitalization and cardiac death at 1 year. More-
over, S/V improved significantly NYHA class, LVEF, LVESV and 
sPAP at 6 months, preserving renal function and reducing the 
need of furosemide.
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GENDER-RELATED DETERMINANTS  
OF ADHERENCE TO THE MEDITERRANEAN 
DIET IN ADULTS WITH ISCHEMIC HEART 
DISEASE
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S. Basili1, V. Raparelli3
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Aim. The reasons behind low adherence to a Mediterranean diet 
(Med-diet) are still not entirely known. We aimed to evaluate the 
effect of biological (i.e. sex-related) and psycho-socio-cultural (i.e. 
gender-related) factors on Med-diet adherence. 
Methods. Baseline Med-diet adherence was measured using a 
self-administered questionnaire among adults with ischemic heart 
disease (IHD) from EVA (Endocrine Vascular disease Approach) 
study, A multivariable analysis was performed to estimate the ef-
fect of sex- and gender-related factors (i.e. identity, roles, relations 
and institutionalized gender) on low adherence. 
Results. Among the overall EVA cohort, 366 participants (66±11 
years; 31% women) were included in present analysis. Adults with 
low adherence (22%) had more frequently diabetes, no-smoking 
habit, lower male BSRI (Bem Sex Role Inventory) (median [IQR]: 
4.8 [4.1-5.5] vs 5.1 [4.5-5.6], p=0.048) and higher Perceived Stress 
Scale-10 (PSS-10) (median [IQR] 19 [11-23] vs 15 [11-20], P=0.07] 
scores than those with medium-high adherence. At multivariable 
analysis, active smoking [Odds Ratio, OR=2.10, 95% Confidence 
Interval, CI 1.14-3.85, p=0.017], PPS-10 [OR=1.04, 95%CI 1.00-1.08, 
p=0.038] and male BSRI [OR=0.70, 95%CI 0.52-0.95, p=0.021] were 
independently associated with low adherence. 
Conclusions. Gender Identity, including male personality traits 
and perceived stress, were associated with low Med-diet adher-
ence regardless of the sex, age and comorbidities. Gender-sen-
sitive interventions should be explored to improve adherence in 
IHD.

EVALUATION OF ENDOCAN LEVELS  
IN CLINICAL SUBSETS CHARACTERIZED 
BY CHRONIC INFLAMMATORY 
STATUS: A POSSIBLE LINK TO HIGH 
CARDIOVASCULAR RISK

F. Savarino, M. Scuruchi, D. Sinicropi, M. Cinquegrani,  
G. Squadrito, G. Mandraffino
Department of Clinical and Experimental Medicine,  
Internal Medicine Unit, University of Messina

Background and Aim. Endocan is a proteoglycan secerned by 
several cell type, including endothelial cells, involved in the onset 
and progression of atherosclerosis. Recent researches suggest a 
role of Endocan in inflammation and neovascularization; thus, it 
has been proposed as a marker of vascular stress. It was found 
elevated in multiple conditions, including sepsis, oncology, auto-
immune or infectious diseases. In the light of these findings, we 
aimed to assess Endocan levels in other clinical settings: Familial 
Hypercholesterolemia (FH), Systemic Sclerosis (SSc), IBD. 
Materials and Methods. We tested adult patients affected by 
FH (10), IBD (10) or SSc (15). All patients and healthy controls 
(10) underwent blood sampling on which we tested an Elisa im-
munoassay to assess circulating Endocan levels. FH and IBD pa-
tients underwent bloody sampling and the Elisa assay both when 
on conventional treatment either after the therapy with biologics 
(i-PSCK9 or anti-TNFα Ab, respectively). 
Results. Highest levels of Endocan were detected in patients 
affected by SSc (2.1 fold, p<0.001 vs controls). IBD patients re-
fractory to conventional therapy showed higher Endocan levels 
when compared with control group (1.66 fold, p=0.02 vs controls), 
however the same patients showed a reduction of Endocan levels 
after the induction treatment with Biologics (1.18 fold, p=0.50 vs 
controls). FH population on conventional therapy (statin plus Eze-
timibe) showed Endocan levels lower than healthy controls (0.7 
fold, p<0.001). i-PCSK9 therapy seemed to slightly but not signifi-
cantly reduce Endocan plasma levels (0.55 fold, p=0.32). 
Conclusions. High circulating levels of Endocan were detected in 
high cardiovascular risk conditions as FH, IBD, SSc. Our data on 
FH seem to show that statin treatment could improve endothelial 
function even better if taken in association with i-PCSK9. Poor con-
trolled IBD correlates with higher Endocan levels, while optimiz-
ing therapy could reduce Endocan plasma levels.
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FAMILIAL MEDITERRANEAN FEVER  
AND EARLY CARDIOVASCULAR DAMAGE:  
A PRELIMINARY DATA

D. Sinicropi, M. Cinquegrani, F. Savarino, M. Scuruchi,  
G. Squadrito, G. Mandraffino.
Internal Medicine, A.O.U. G. Martino Messina

Aims. Familial Mediterranean fever (FMF) is the most common 
monogenic periodic fever syndrome, characterized by recurrent 
episodes of fever, serositis, arthritis, dermal manifestations, and 
long-term renal complications. The MEFV gene responsible of 
FMF encodes for mutated protein pyrin, an important player in 
the innate immune system and the component of inflammasome 
which leads to exaggerated inflammatory response through un-
controlled production of interleukin-1. Inflammatory diseases are 
known to be associated with increased cardiovascular risk. Few 
studies have investigated the association between FMF and car-
diovascular disease. To evaluate early cardiovascular damage in 
subjects suffering from FMF on the basis of the estimate of the 
Pulse Wave Velocity, the cIMT, liver stiffness, the biohumoral indi-
ces and the circulating hematopoietic cells.
Results. Preliminary data from patients with FMF were compared 
to normal values and divided according to age strata: ≤20 (PWV 
5.94 vs 6.1 m/s, cIMT 0.47 vs 0.44 mm, liver stiffness 3.8 vs 4.7 
kPa), 20-50 (PWV 7.5 vs 7 m/s; cIMT 0.62 vs 0.55 mm; liver stiff-
ness 7.8 vs 3.9 kPa, p<0.001), 50-70 (PWV 10.7 vs 8.8 m/s, cIMT 1.1 
vs 0.85 mm, liver stiffness 7.8 vs 3.9 kPa, all p<0.001).
Conclusions. In this explorative study, we found that FMF pa-
tients could present higher risk to develop cardiovascular/cardi-
ometabolic disease; in fact, they presented with a time-dependent 
acceleration of vascular – and also liver - involvement, as suggested 
by the increased cIMT and PWV values in the highest age stratum 
(50-70) with respect to controls; moreover, we found a significant 
increase of liver stiffness values, likely as consequence of chronic 
inflammatory status (the link between serum amyloid A precur-
sor levels in FMF subjects and liver fibrosis should be deepened). 
These data need to be replicated on larger scale. 

ECHOCARDIOGRAPHIC ALTERATION 
IN PATIENTS WITH SYSTEMIC LUPUS 
ERYTHEMATOSUS AFFECTED BY HEPATIC 
STEATOSIS: A CROSS-SECTIONAL  
SINGLE CENTER STUDY

S. Cicco, N. Susca, L. Crudele, M. Guarascio, P. Leone,  
M. Prete, F. Dammacco, A. Vacca, V. Racanelli
Department of Biomedical Sciences and Human Oncology,  
Unit of Internal Medicine “Guido Baccelli”,  
University of Bari Medical School, Bari

Aim. We looked for a correlation between Systemic Lupus Erithe-
matosus (SLE) disease activity, evaluated by SLEDAI and SLICC-
DI score, and heart involvement comparing those who presented 
a hepatic steatosis to those who do not. 
Materials and Methods. 19 SLE patients (Steat-SLE: 13 women, 
51.89±10.37 years) affected by hepatic steatosis were compared 
to 51 with no evidence of steatosis (No-Steat-SLE: 42 women, 
46.24±14.27 years). Patients came in follow-up for revaluation and 
therapy adjustment.
Results. Anti-dsDNA Ab, C3, C4, ESR and PCR were not differ-
ent between the groups. Hepatic dysfunction was not detect in 
Steat-SLE. No difference were found in SLEDAI, while SLICC-DI 
results increased if steatosis was detected (Steat-SLE 3.57±3.36 vs 
No-Steat-SLE 2.27±2.15, p<0.05). Patients with Steatosis present a 
longer disease (Steat-SLE 232.0±129.8 vs No-Steat-SLE 121.4±110.6 
months, p<0.05). We highlight that patients with steatosis had an 
increased left ventricular mass (MLV) both as absolute value (Ste-
at-SLE 226.2±57.53 vs No-Steat-SLE 194.4±58.17 gr., p<0.05) and 
MLV indexed (MLVi) for body surface area (BSA) (Steat-SLE 
135.0±48.17 vs No-Steat-SLE 112.3±27.47 gr/m2, p<0.05) but no 
in interventricular septum thickness. At the same time no differ-
ence was found in left atrium (LA) as volume absolute value (LAV) 
while it was increased as LA volume indexed (LAVi) for body 
surface area (BSA) (LAVi Steat-SLE 41.67±19.49 vs No-Steat-SLE 
34.12±9.74 ml/m2, p<0.05). Moreover, a correlation was find in 
both Steat and No-Steat SLE between SLICC-DI, MLV and MLVi. 
Conclusion. These data show an increase of LAVi, MLV and MLVi 
in patients with steatosis. At the same time, these patients present 
an increased disease damage and duration. This could suggest 
heart involvement as result of systemic inflammation similarly to 
that related to hepatic stetosis. At the same time, the detection of 
hepatic steatosis should suggest a worsening in heart damage in 
SLE patients.



ABSTRACT V SPRING MEETING GIOVANI RICERCATORI SISA, SIIA, SIMI

51

SHOTGUN PROTEOMICS-IDENTIFIED 
ALTERNATIONS IN GLYCOSYLATION 
PATTERNS IN LDL-R KO AORTA

M. Svecla1, P. Uboldi1, F. Bonacina1, A.L. Catapano1,  
G. Beretta2, G.D. Norata1

1Department of Pharmacological and Biomolecular  
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Background. Vascular wall proteins undergo several post-trans-
lation modifications, including N glycosylation. Our aim was to in-
vestigate changes in N-glycosylation pathways during atheroscle-
rotic plaque development in animal models. 
Methods. Shotgun proteomics was performed in aorta from 
LDL-R KO mice, fed in chow or WTD diet using orbitrap Fu-
sion™Tribrid™MassSpectrometerfollowed by protein inference, 
label free quantification and pathway enrichment analysis. 
Results. Apoptosis, fibrosis, and ROS production were upreg-
ulated (z-score 2,9 to 2.2) while cholesterol efflux, phagocytosis 
and ATP production resulted decreased (z-score -1.6 to -2.7) in the 
aorta of WTD fed mice compared to chow. When the analysis was 
focused on enzymes for N-glycosylation cascade, OST1, which 
controls glycans transfer from Dolicol-P-P to asparagine in ER, was 
up-regulated (p=0.02) while glucosidases (Ganab, Prkcsh) which 
favor proper protein folding in concert with the lectin chaperon 
Calnexin/Calreticulin and ERp57 were downregulated. In parallel 
ERGIC-53 that operates the transport of glycoproteins from ER to 
Golgi was significantly down-regulated (p<0.01) while BiP which 
increases during unfolding proteins response was up-regulated. 
These data suggest that a reduced production of glycosylated pro-
teins occurs during atherosclerosis coupled to an increased un-
folded protein response in the plaque. Indeed, the abundance and 
side-specific N-glycosylation of integrin β-1, laminin subunit γ-1, 
integrin α-8 were reduced in the plaque of WTD fed mice. 
Conclusion. Our data suggest that altered protein glycosylation 
takes place in the aorta of WTD fed LDL-R KO mice. This can fur-
ther affect the synthesis of atheroprotective glycoproteins.

EFFECTS OF CHRONIC HEART FAILURE 
UNCONVENTIONAL THERAPIES  
ON ENDOTHELIAL FUNCTION

C. Tognola1,2, I. Cartella1,2, M. Milani1,2, G. Tavecchia1,2,  
V. Giani1,2, M. Biolcati1,2, S. Bianchi1,2, E. Grasso1,2, M. Frigerio3,  
A. Maloberti1,2 and C. Giannattasio1,2

14th Section of Cardiology, DeGasperis CardioCenter,  
Niguarda Hospital, Milan; 
2School of Medicine and Surgery, Milan-Bicocca University, Milan; 
32nd Section of Cardiology, DeGasperis CardioCenter, 
Niguarda Hospital, Milan

Aim. Endothelial Dysfunction (ED) of peripheral arteries in 
Chronic Heart Failure (CHF) subjects has been demonstrated. We 
assessed endothelial function in subjects undergoing unconven-
tional treatments for CHF, namely Heart Transplantation (HTX), 
continuous-flow Left Ventricular Assist Device implantation 
(LVAD), and repeated Levosimendan infusions (r-LEVO). 
Methods. Twenty HTX recipients (median time from HTX 21 
months), 20 patients supported with LVAD (median time from 
implant 39 months), and 20 patients receiving monthly Levosim-
endan infusions (median time on treatment 28 months) were en-
rolled and compared to a group of 20 healthy subjects. ED was 
evaluated with ultrasound assessment of the diameter before and 
after ischemic stress at the brachial artery level. The difference 
between the two diameters normalized for the baseline value 
(Flow Mediated Dilation - FMD) has been used for the analysis. 
All the patients were stable at the time of FMD assessment, with 
those on r-LEVO being evaluated prior to infusion. 
Results. FMD was significantly lower in HTX and LVAD groups 
with respect to controls (9.8±7.4, 9.3±5.7, and 15.6±6.4% respective-
ly, p=0.01), but not in r-LEVO group (12.5±6.9%). 
When patients were analyzed according to time from the opera-
tion or on treatment, (< versus > of the median value), no differ-
ences were seen in HTX and r-LEVO group, while in LVAD group 
FMD was borderline significantly higher in patients with longer 
follow-up (8.4±6.4% versus 10.2±5.2%, p=0.05). 
Conclusions. Based on this preliminary data we can inference 
the following: 
1.	 FMD is abnormal in HTX recipients, despite their good func-

tional status, probably due to factors unrelated to CHF (e.g. hy-
pertension, renal insufficiency, denervation, and drug effects); 

2.	 LVAD patients also show ED, with possible better adaptation in 
very long-term survivors; 

3.	 Near-normal FMD values in CHF patients who remain stable 
with r-LEVO suggest that pulsed treatment may obtain favora-
ble effects at peripheral level, persisting after clearance of the 
drug and its metabolites. 
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MOLECULAR MECHANISMS  
OF HDL-MEDIATED CARDIOPROTECTION  
IN ACUTE CORONARY SYNDROME

M. Turri, A. Strazzella, A. Ossoli, L. Calabresi
Centro E. Grossi Paoletti, Dipartimento di Scienze Farmacologiche 
e Biomolecolari, Università degli Studi di Milano

Background. Low plasma HDL cholesterol levels are associated 
with unfavorable prognosis in patients with acute coronary syn-
drome (ACS). It has been shown that HDL are able to preserve 
cardiac function when given before ischemia or at reperfusion 
by acting on cardiomyocites. The multitude of mechanisms of 
HDL-mediated cardioprotection are still unclear.
Aim. To investigate the cardioprotective capacity of HDL in an is-
chemia/reperfusion (I/R) injury model.
Methods. HDL cardioprotective capacity has been evaluated by 
incubating healthy donors’ HDL purified by ultracentrifugation 
at different concentrations with cultured rat cardiomyoblast cells 
(H9c2), followed by a hypoxia/re-oxygenation process. ROS pro-
duction, apoptosis and cell viability have been evaluated by stand-
ardized methods. 
Results. ROS production after 5 hours of hypoxia and one night 
of re-oxygenation shows a significant reduction (p<0.05) in cardio-
myocites pre-treated with HDL compared to untreated cells, with a 
dose-dependent trend. The viability assay of cardiomyocites treat-
ed with HDL demonstrates an increase in ATP production, that 
reflects the metabolic activity of cardiomyocites (p<0.01). Also in 
this case it has been shown a dose-dependent trend. 
The evaluation of apoptosis, in the previously described con-
ditions, displays a reduction in caspase activity, which reflects 
programmed cell death mechanisms, for all HDL concentrations 
(p<0.01). 
Conclusions. All these data confirm that HDL at physiological 
concentrations have a cardioprotective activity in a dose-depend-
ent way. The HDL exert their function through an anti-oxidant 
mechanism, with a reduction in enzymatic activity of caspases and 
a consequent reduction in cell death by apoptosis. Furthermore 
there is an increasing trend in cells survival and viability.

A NOVEL CLINICAL-BASED RISK 
STRATIFICATION SCORE IN ACUTE 
HYPERTENSIVE DISORDERS

F. Vallelonga1, F. Carbone2, F. Benedetto2, S. Totaro2, D. Leone2,  
A. Astarita1, E. Avenatti1, S. Maule1, V. Venturelli1, S. Votta1,  
F. Veglio1, E. Lupia1; A. Milan1

1Division of Internal Medicine and Hypertension,  
Department of Medical Sciences, University of Turin; 
2Division of Emergency Medicine, AOU Città Salute e Scienza, 
Torino, Department of Medical Sciences, University of Turin

Aim. Hypertensive emergencies are characterized by an acute 
and severe blood pressure (BP) rise with associated acute hyper-
tension-mediated organ damage. Poor scientific evidence is cur-
rently available about the role of symptoms in acute hypertensive 
disorders; no specific risk stratification models have been specifi-
cally designed for medical decision-making in suspected hyperten-
sive emergencies.
Therefore, the aims of the studies were:
–	 to assess the accuracy of symptoms in discerning hypertensive 

emergencies from uncontrolled hypertension without organ 
damage; 

–	 to develop and validate a risk stratification model to improve 
medical decision making in the Emergency Department (ED).

Methods. Data from 718 patients presenting to the ED of the 
“Città della Salute e della Scienza” Hospital of Turin between 
January and June 2018 with systolic BP >180 and/or diastolic BP 
>110 mmHg were analysed. The accuracy of the typical symp-
toms (chest pain, dyspnoea, neurological signs, headache, visual 
impairment) for identification of hypertensive emergencies was 
assessed. A risk stratification model using symptoms and clinical 
data was developed and validated. 
Results. Patients with hypertensive emergencies (n=79, 11% of 
the sample) were older and with higher prevalence of coronary 
artery disease and chronic heart failure than patients with uncon-
trolled hypertension. No differences in gender, cardiovascular risk 
factors and BP values on ED admission emerged. Typical symp-
toms could correctly discriminate true hypertensive emergency 
from uncontrolled hypertension with 94% sensitivity (99% negative 
predictive value). The developed risk model (called PrES-70) in-
cluding symptoms, age, cardiovascular events and ongoing antihy-
pertensive therapy (score 0-4), might stratify acute hypertensive 
patients from low (4%) to very high (40%) risk of having hyperten-
sive emergency (AUC 0.784). 
Conclusion. Typical symptoms might be used as screening test 
to select for further evaluations patients with suspected hyperten-
sive emergencies. PrES-70 score might further improve medical 
decision in ED. 



ABSTRACT V SPRING MEETING GIOVANI RICERCATORI SISA, SIIA, SIMI

53

WHEN THE ACUTE EVENT GOES 
UNNOTICED: A SURGICAL SOLUTION  
FOR A DYSPNOIC PATIENT

V. Visco1, L. Soriente2, C. Aliberti3, S. Setola1, A. Rispoli1,  
R. Ascoli2, R. Citro2, T. Attisano2, A.M. D´Armini4, C. Vecchione1, 
G. Galasso1, M. Ciccarelli1

1Dipartimento di Medicina, Chirurgia e Odontoiatria,  
Università degli Studi di Salerno; 
2A.O.U. San Giovanni di Dio E Ruggi D’aragona, Salerno; 
3Medicina e Chirurgia, Università Cattolica del Sacro Cuore; 
4Dipartimento di Scienze Clinico-Chirurgiche, Diagnostiche  
e Pediatriche, Università degli Studi di Pavia

Background. Dyspnea affects up to 25% of the patients observed 
in a clinic and without an effective etiological treatment it is a 
short-term negative prognostic factor.
Clinical case. The patient S.G., 70 years, arrived at our cardiology 
clinic for worsening dyspnea, which had been present for 2 years. 
In patient history: previous removal of right pulmonary echino-
coccus cysts, deep vein thrombosis of the right popliteal vein and 
HBP. Echocardiography showed signs of pulmonary hypertension 
(PAPS 65 mmHg) (Figura 1) without left ventricle disease. The 
patient performed chest CT angiography that documented bilater-
al pulmonary thromboembolism and started oral anticoagulants. 
Laboratory tests showed: hyperhomocysteinemia with heterozy-
gous mutation of MTHFR and absence of autoimmune disease. 
After 3 months of oral anticoagulant therapy, the TTE showed 
persistence of dilation of the right chambers with D-shape left 
ventricle (Figura 2) and small circle pressures still severely in-
creased, while the echocolordoppler of lower limbs was normal. 
Lung scintigraphy showed multiple defects; chest CT angiography 
showed marked indirect lung signs of chronic thromboembolism 
disease, with scars of previous pulmonary infarctions: chronic 
thromboembolic disease was confirmed. Consequently, the patient 
was referred to a center experienced in pulmonary endarterecto-
my (PEA), where he had right catheterization which concluded 
for severe pre-capillary pulmonary hypertension (pulmonary 
artery pressure 101/56/28 mmHg, wedge 5 mmHg, RVP 1028 
dyne*sec*cm-5) and significant reduction of cardiac index (2 l/
min/m2). Therefore, filter placement was made in inferior vena 
cava at the subrenal level; then, was performed bilateral PEA. At 
scintigraphic control was obtained perfusion improvement and 
right catheterization showed: 55% reduction in lung pressures (25 

vs 56 mmHg), 85% of RVP (154 vs 1028 dyne*sec*cm-5) and an 
increased cardiac index (2.6 vs 2 l/min/m2).
Discussion and conclusion. CTEPH is a pathological condition 
linked to unabsorbed and fibrous organization of the thrombus 
within the pulmonary artery lumen following an acute pulmonary 
embolism and PEA is the gold standard. The challenge remains 
the clinical suspicion for an early diagnosis with multidisciplinary 
approach.



      

ABSTRACT V SPRING MEETING GIOVANI RICERCATORI SISA, SIIA, SIMI

54

PREVALENCE OF FAMILIAL 
HYPERCHOLESTEROLAEMIA (FH)  
IN ITALIAN PATIENTS WITH CORONARY 
ARTERY DISEASE: THE POSTER STUDY

V. Zampoleri1,2, M. Casula3, D. Lucci4, G. Fabbri4, MG. Abrignani5, 
M. Averna6, S. Calandra7, F. Colivicchi8, MM. Gulizia4,9,  
AP. Maggioni4, AL. Catapano1,2,10

 on behalf of POSTER 
Investigators
1Department of Pharmacological and Biomolecular  
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9Cardiology Division, Ospedale Garibaldi-Nesima, Azienda  
di Rilievo Nazionale e Alta Specializzazione “Garibaldi” Catania; 
10IRCCS MultiMedica, Sesto S. Giovanni, Milan

Background and Aims. Familial hypercholesterolaemia (FH) 
is a risk factor for cardiovascular (CV) events. High levels of low 
density lipoprotein cholesterol (LDL-C) since birth are linked 
to the early onset of atherosclerotic disease. A genetic mutation 
determining FH is about in one subject out of 250; FH should be 
more represented among subjects with a documented diagnosis 
of coronary artery disease (CAD). The POSTER Study evaluated 
the prevalence of FH in Italian patients with recent cardiovascular 
event. 
Methods. Eighty-two cardiology centers enrolled patients with 
a documented CAD event; CV risk profile, drug therapy and bio-
chemical parameters were collected. Patients with a Dutch Lipid 
Clinic Network (DLCN) score ≥ 6 underwent to a whole blood 
sample withdrawal to perform a genetic test based on full gene 
sequencing of genes involved in FH. 
Results. Overall, 5415 patients were enrolled and the main index 
event was an acute coronary syndrome, myocardial infarction with 
or without ST-elevation, or a recent coronary revascularization 
(34.8%, 37.2% and 28% respectively). Mean age was 66±11 years, 
men were 78%; about 40% were already treated with statins, pro-
portion that increased after the acute event (96.5%). Based on the 
DLCN score, the prevalence of potential FH (score ≥6) was 5.1%, 
0.9% had a diagnosis of definite FH (score >8). These patients were 
younger than patients with a score <6 (56±10 vs 66±11, p<0.001), 
and LDL-C levels were in most of them (~87%) >190 mg/dL. 
The genetic test has been performed in 259 patients: 37 patients 
(14,29%) were positive for the diagnosis of FH, in 63 (24.3%) pa-
tients there was a mutation, but the genetic diagnosis was defined 
as not-conclusive for FH. 
Conclusions. Results underscore a prevalence of FH in patients 
with a recent CAD. Therefore, an early identification of these sub-
jects may help to improve their high cardiovascular risk.

A NEW VISION OF NON-ALCOHOLIC FATTY 
LIVER DISEASE: A “CARDIAC” DISEASE 
PER SE AND A “VASCULAR” DISEASE ONLY 
WITH HYPERTENSION

F. Cattazzo1, M. Zoncapè1, A. Mantovani1,2,3, M. Bevilacqua1,  
D. Dell’Atti1, V. Paon1,2, D. Ieluzzi2, L. Iogna Prat2,3, D. Roccarina3, 
D. Sacerdoti1,2, E. Tsochatzis3, C. Fava1, R. Lombardi4,  
A. Dalbeni1,2

1Division of General Medicine and Hypertension,  
Department of Medicine, University and Azienda Ospedaliera 
Universitaria Integrata of Verona; 
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Background and Aim. Non-alcoholic fatty liver disease (NAFLD) 
is associated with an increased cardiovascular (CV) risk. However, 
it is still not clear whether NAFLD contributes independently to 
the development and progression of CV disease. This study aimed 
to assess the differences between NAFLD patients with or without 
hypertension (HT) and patients with HT but no NAFLD through 
markers of subclinical and clinical atherosclerosis, cardiac func-
tion and morphology and liver fibrosis.
Method. Eighty-seven participants (51,9±9y; males=83,7%) were 
divided according to the presence of NAFLD and essential HT 
in three groups: only-NAFLD, only-HT and NAFLD+HT. Patients 
with BMI>35 and type II diabetes were excluded. Blood pressure 
(BP) measurement, carotid ultrasonography, echocardiography 
and transient elastography were performed. Carotid intima–media 
thickness (cIMT), Carotid Distensibility (CD) and Carotid-femoral 
pulse wave velocity (cf-PWV) were measured as markers of sub-
clinical atherosclerosis and arterial stiffness.
Results. The prevalence of atherosclerotic plaques was signifi-
cantly higher in NAFLD+HT group compared with only-NAFLD 
group (p<0,001). Belonging to NAFLD+HT group, rather than 
other clinical variables, was independently associated with ath-
erosclerotic plaques in stepwise multiple logistic regression 
analysis (beta±SEM=2.083±0.958; p=0,01; exp(B)=15,88 [95%CI, 
1,62-155,00]). No differences in cIMT, CD, cf-PWV, echocardio-
graphic parameters and liver stiffness were found among the three 
groups; nevertheless, a significant prevalence of concentric cardi-
ac remodeling (RWT>0,42) was detected in all groups (only-HT, 
NAFLD+HT and only-NAFLD group at 40,9%, 35,7% and 33,3%, re-
spectively; p=not significant).
Conclusion. Overt atherosclerosis, rather than subclinical ather-
osclerosis and arterial stiffness, was more evident in NAFLD+HT 
patients. A surprising finding was the high prevalence of concen-
tric cardiac remodelling in all groups, including in the only-NAFLD 
one, suggesting a possible direct involvement of NAFLD in cardiac 
structural changes. Therefore, the impact of NAFLD on vascular 
and cardiac structure could be different and partially dependent 
on the presence of HT.


