Screening cardiovascular

pretrasplantament

Dr. E. Melilli
Unidad de Transplante renal
Servicio de Nefologia — Hospital de Bellvitge



Appropriate use of a screening test

The examination of a group of usually
asymptomatic individuals to detect those
with a high probability of having or
developing a given disease

v' Good diagnostic accuracy of the Test (depending also
on disease prevalence)

v’ High Value Care

Appropriate Use of Screening and Diagnostic Tests to Foster High-Value, Cost-Conscious Care. Qaseem A. Ann
Intern Med. 2012;156:147-149



A good idea: Cardiovascular
screening for Kidney Recipients

Ildentifing CAD by non-invasive screening testing:

1.CAD explain the excess of risk of CV death in
ESRD

2.The revascularization before of kidney transplant
reduce peri-operative risk of AMI and prolong

survival of the patients (and of the graft) J?)

&
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WARNING!

1. The following slides concerning the role and the applicability of the pre-
operative management guidelines in detecting silent cardiac ischemic disease
and so excluding ACTIVE CARDIAC CONDITIONS:

- Severe valvular disease;

- Pulmonary Hypertension,;

- Decompensated heart failure (NYHA llI-1V);
-Unstable coronary syndromes; Arrhythmias;
- SYMPTOMS OF TYPICAL ANGINA

In this cases a referral to a Cardiologist is mandatory before including in WL
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¢, Cardiovascular screening in renal transplant
candidate?

Cardiac testing for coronary artery disease in potential kidney
transplant recipients (Review)

2009 ACCE/AHA Focused Update on Perioperative Befa Blockade
Incorporated Info the ACC/AHA 2007 Guidelines on Periaperafive
Cardiovascular Evaluation and Care for Noncardiac Surgery

Wang LW, Fahim MA, Hayen A, Mitchell RL, Baines L, Lord S, Craig JC, Webster AC

JACC

JournAL of 7he AMERICAN COLLEGE ¢f CARDIOLOGY

THE COCHRANE
COLLABORATION®

A Report of the Lisbon Conference on the Care of the
Kidney Transplant Recipient

(Transplansation 200783 51-522)

KDIGO Clinical Practice Guideline
for the Care of Kidney Transplant Recipients




Circulation q”” s

JOURHAL OF THE AMERICANK HEART ASSDCIATION Assnciatiunm

Cardiac Disease Evaluation and Management Among Kidney and Liver Transplantation
Candidates : A Scientific Statement From the American Heart Association and the
American College of Cardiology Foundation
Knista L. Lentine, Salvatore P. Costa, Matthew R. Weir. John F. Robb. Lee A. Fleisher, Bertram
L. Kasiske, Robert L. Carithers, Michael Ragosta, Kline Bolton, Andrew D. Auerbach and Kim
A. Eagle

Circulation. 2012:126:617-663; originally published online July 2, 2012:

EVIDENCE CLASS
I general agreement
(useful procedure)

EVIDENCE LEVEL

A Multiple RCT

II Conflicting agree. i
Iia In favour B Retrospective study,

Iib Not clear metanalysis,

III Not useful or harmful C Cases series



48 pages;

Almost 300 References:

The Writing Committee acknowledges that there are no definitive data
at this time for or against screening for myocardial ischemia among
kidney transplantation candidates who are free of active cardiac
conditions. However, until more data are available, it may be useful to
use aggregate CAD risk factors to target screening of patients with the
highest pretest likelihood of prognostically significant CAD.



Risk Factors for cardiovascular morbidity
(30 days) in Kidney Transplantation

. Recipient age =50 [versus <50) 314 00001
Pre-fransplant cardiac disease Yes (versus no) 349 0.0001
2.5 Type of transplant SPK (versus kidney alone)  0.91  (0.66
Donor age =50 (versus <50) 0.81 042
2] DM Yes [versus no) 132 015
151 History of hypertension Yes (versus no) 140 03
' q Dialysis af fime of transplant  Yes (versus no) 1580 097
1 M etahie Arotronenlant Bositive |:|Irer5|_|5 "IBQE.J[".-'E:' -I-IE :]M
10k o , . .
e . efransplant [versus pimary) 124 047
. Tl Pl a1 S ) P 8
0,5 %1 e = adaver jversus LD) 083 0%
0. 81 1 .
AMI Arrit.  Arrest 70 4
ENCE
H
= &b
&
= 404
30+ = = Ngcardine complication
20 -
=—— Cardiac complication
1 4
o
L1} 1 2 3 4 5 ] T ] 9 10

Years posttransplant

Peri-operative cardiac morbidity in kidney transplant recipients: incidence and risk Factors. Humer A. Clin
Transplantation 2001: 15: 154-158



- CAD in starting RRT patients

All eligible patients with CKD starting RRT for 2 years pM Non-  pep
DM '
69 - T |
CAS positive, n (%) 16 (53.3 10 6 5

)
One vessel, n (%) 10 (62.5) 5 5
Two vessel, n (%) 4 (25.0) 3 1

Excluded 21 (with previous history of CAD) 2

5 (aze over 80) ) 1

L Three vessel, n (%)  2(125) 2 0 2
PC

2 (with steroid)

I,

*CAS, coronary artery stenosis; DM, diabetes mellitus;
percutaneous coronary intervention.

41 Asymptomatic CKD patients enrolled

tied When stress cardiac scintigraphy was
S S done in these five patients with severe
CAS, it was positive in two patients and
negative in three patients.

30 Final assessment by CAG (sensitivity, 40%)

High Prevalence of Occult Coronary Artery Stenosis in Patients with Chronic Kidney Disease at the Initiation of Renal Replacement
Therapy: An Angiographic Examination Takayasu OhtakeJ Am Soc Nephrol 16: 1141-1148, 2005.



é Cardiovascular Mortality in ESRD

Causes of death in prevalent dialysis
patients, 1997-1999 & 2007-2009

1997-1999

0 ami:sa%
CHF:4.9%

I Arrhythmia/
cardiac arrest: 26.6%

0 other cardiac: 43%

B cva:57%

0 Infection: 14.4%
Malignancy: 3.6%

B All other: 31.9%

From USRDS 2011

2007-2009

0 oamisa%
CHF: 5.0%

B Arthythmia/
cardiac arrest 26.1%

[ other cardiac: 1.9%

B cva:3s%

0 Infection: 11.4%

B withdrawal: 9.7%
Malignancy: 3.7%

B Allother: 33.3%



The other side of Cardiovascular
Problem in ESRD

Vascular Calcification )

Diastolic disfunction and LVH )

Stunned miocardium )

Hibernating miocardium )

-
-——

Renalase? TNF? IL? )

Dialysis-Induced Myocardial Stunning: The Other Side of the Cardiorenal Syndrome. Breidthardt T et
al. Rev Cardiovasc Med. 2011;12(1):13-20.



Uremic Cardiomiopathy

Myocardial blood flow (ml/g/min)
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Hemodialysis-induced cardiac dysfunction is associated with an acute reduction in global and segmental
myocardial blood flow. McIntyre CW, Burton JO, Selby NM, et al. Clin J Am Soc Nephrol. 2008;3:19-26.




Uremic Cardiomiopathy
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Hemodialysis-Induced Cardiac Injury: Determinants and Associated Outcomes. Burton JO et al. Clin J Am Soc
Nebhrol 4: 914-920. 2009
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"Go on, admit it- you're lost aren’t you?"

1 b4 17 Diabetes Yes Chest pain Normal
2 3 68 APKD  No Assessment for  Moderate Cx
transplantation  disease
(equivocal (50%);
ETT) normal RCA,
LMS, and
LAD.
3 56 46 Diabetes No Assessment for ~ Mild LAD
transplantation  disease
{equivocal
ETT)
4 A4 44 Diabetes  Yes Assessment for  Trivial
transplantation  coronary
{unable to disease
perform ETT)
Mean 50 +5 44 +21 2(50) 4(100)
SDor n
(%)




Rule out the CAD

1.Who and How

2. Treat or not treat CAD In ESRD?

3. Cost effectiveness



HOW

Clinical Scoring
ECG at resting and treadmill test
Non invasive imaging stress test

Angiogram (gold standard)



()  AnlIrish experience
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- . Table 2. Multifactorial Cox proportional hazards model with
o T independently significant variables.
S ] O
"“": Hazard
<!  TTTTTTTTTTTT 1 Variable ratio 95% C.L. P value
o |
|
i Age 1.70 [.24-231 0.001
S : , , , , o , , CVA 3.62 [.19-10.99 0.023
° oo e % ECG—anterior 5.28 2.14-13.05 <0.001
| Normal anterior Q@ wave result ———— Abnormal anterior Q wave result Q Wave

CABG, MI or Death

Pretransplant Cardiac Investigations in the Irish Renal Transplant Population—The Effectiveness of Our Current Screening Techniques
in Predicting Cardiac Events. Ali M et al. Renal Fail 2004
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Is there still a role for preoperative 12-lead electrocardiography?
Fayne CJ Payne AR Gibson SC, Jardine AG, Berry C, Kingsmaore DB

Department of General and Vascular Surgery, Gartnavel General Hospital, Great Western Road, Glasgow, G12 0X¥H, UK. chrispayne@doctors.org.uk

Abstract

BACKGROUND: Twelve-lead electrocardiography is a standard preoperative investigation for patients undergoing major surgery. There is uncertainty
and debate over the usefulness of this test for stratifying postoperative cardiac risk. The aim of this study was to investigate the correlation between
an abnormal electrocardiogram (ECG) and the postoperative cardiac event rate.

METHODS: A prospective single-center observational cohort study in patients undergoing major noncardiac surgery was performed. ECGs were
analyzed at the end of the study by a cardiclogist and a clinician blinded to the clinical outcomes. The primary endpoints were a major adverse
cardiac event (MACE), defined as nonfatal myocardial infarction or cardiac death, and perioperative mortality.

RESULTS: A total of 345 patients were included, who had undergone aortic surgery 25 8%, lower limb bypass 29.0%, amputation 25.2%, or
laparotomy 20.0%. An abnormal ECG was present in 141 (40.9%) patients. MACE occurred in 46 {13.3%) cases. Patients with an abnormal ECG
had a significantly higher incidence of MACE (21.6 vs. 8.3%, P < 0.001). Multivariate analysis showed that left ventricular strain and a prolonged QTc
interval (=440 ms) were independent predictors of postoperative adverse events. Among patients with no prior history of ischemic heart disease, those
with an abnormal ECG had a higher MACE rate {20.3%) than those patients with a normal ECG (8.6%) (F = 0.01).

CONCLUSION: Preoperative electrocardiography is a useful screening test for predicting perioperative cardiac events. Patients with an abnormal ECG
but without a prior history of heart disease are a high-risk group potentially amenable to intervention and risk reduction.

PMID: 21989644 [PubMed - indexed for MEDLINE]




QRS comp lex

T wave

P wave /\

1. A preoperative resting 12-lead ECG is recommended for potential kidney
transplantation candidates with known coronary heart disease, known
peripheral arterial disease, or any cardiovascular symptoms (Class I; Level of
Evidence C).

2. A preoperative resting 12-lead ECG is reasonable in potential kidney
transplantation candidates without known cardiovascular disease (Class I13a;
Level of Evidence C).

3. Annual performance of 12-lead ECG after listing for kidney transplantation
may be reasonable (Class I1Ib; Level of Evidence C).

Lentine K et al. Circulation 2012



MPS or DSE to detect
CAD?




* A British Experience

Severe No or P. 100
CAD mild CAD 90 -
Number pat > | (36) (89) 80
70
Age 57.9 49.1 <0.001 60
50 11
DM (0/0) 61 31 0.05 40 Iy D ;‘\Il:‘ll.‘iiti\'it}"
LDL 2.96 2.21 0.05 30 1] B Specificity
20
HDL 1.18 1.25 NS Lo N
0 . . ;
BP 146/ 77 144/ 79 NS Chest Pain Abnormal Positive Positive
ECG Exercise DSE
Family History 14 13 NS Test
(%)
Smoker (%) 14 16 NS Table 5. Differences between diabetics and non-diabetics
CTNT 0.15 0.07 NS
Diabetics  Non-diabetics  P-value
PCR 1> ° 0.05 (1=50)  (n=15)
Aspirin Use (%) | 77 36 < 0.001
Statin use (%) 85 38 < 0.001 Age (years) 564115 487=x127 0.001
S Positive DSE result 23 (46%) 14 (20%) 0.05
Beta Blocker(%) | 42 33 NS Severe CAD 22 (44%) 14 (20%) 0.05
Peripheral 22 7 <0.001 ¢InT concentration (mg/1) 012008 0.04=0.07 0.003
(%)vascular E/Ea ratio 14.7+6.3 10.3+4.2 0.001
disease

Dobutamine stress echocardiography and the resting but not exercise electrocardiograph predict severe coronary artery disease in
renal transplant candidates. Sharma D. NDT 2005



A brasilian experience

TABLE 4. Sensitivity, Specificity, and Positive and Negative
Predictive Values of SPECT, DSE, and RS as Predictors of CAD*
in Renal Transplant Candidates

Positive Negative

Predictive  Predictive

Evaluation Method Sensitivity  Specificity Value Value
SPECT ftransient defect 35 76 53 60
SPECT fixed defect 58 B7 58 67
SPECT transient or 64 53 53 66
fixed defect

DSE 44 a7 72 68
RS B1 66 59 69

Data are expressed as percentages.
*The assumed prevalence of CAD Is 42%.

TABLE 6. Sensitivity, Specificity, and Positive and Negative
Predictive Values of SPECT, DSE, and RS as Predictors of
Cardiac Events* in Renal Transplant Candidates.

Severe No or P.
CAD mild CAD
Number pat > | (44) (62)
Age 55 56 NS
DM (%) 37 19 0.03
Dislipidemia (%) | 36 34 NS
BP 175/100 | 178/103 NS
Family History 17 20 NS
(%)
Smoker (%) 33 31 NS
High Risk def. 63 34 0.005
(%)
LEFV disf (%) 7 5 NS
IM (%) 19 5 0.03
Stroke (%) 16 5 0.04
Peripheral(%) 37 16 0.006

Vascular disease

Positive Negative

Predictive  Predictive
Evaluation Method Sensitivity ~ Specificity Value Value
SPECT transient defect 25 a0 18 86
SPECT fixed defect 50 67 21 &8
SPECT transient or 63 58 21 a0
fixed defect
DSE # 75 18 86
RS 76 56 23 93
CA 26 65 30 96

*The assumed prevalence of cardiac events is 15%.

Coronary Angiography Is the Best Predictor of Events in Renal Transplant Candidates Compared With Noninvasive Testing De Lima ]J
et al. Hypertension 2003



Angiogram vs MPS
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When the three clinical characteristics (DM, previous IM, or PAD) were present,
100% of patients showed coronary stenosis of at least 70% in at least one
epicardial artery

In the absence of diabetes and/or previous IM and/or peripheral vascular
disease it’ s possible to reduce of 27 % the number of angiogram performed

Validation of a strategy to diagnose coronary artery disease and predict cardiac events in high-risk renal transplant candidates. De
Lima JJ. Cor Art Dis 2010



Dobutamine stress test vs

miocardial scintigraphy perfusion

Myocardial perfusion scintigraphy

Study TP FP
Boudreau 1990 36 8
DelLima 2003 8 10
Garcia-Canton 1988 11 3
Garg 2000 9 4
Marwick 1990 4 9
Vandenberg 1996 o &
Woarthley 2003 13 3
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Dobutamine stress echocardiography

Stucty TP
Brennan 1997 4
Delima 2003 15
Ferreira 2007 24
Gang 2007 g
Garcia-Canton 1998 11
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Jassal 2007 0
Reis 1995 22
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Cardiac Testing for Coronary Artery Disease in Potential Kidney Transplant Recipients: A Systematic Review of Test Accuracy

Studies. Wang LW et al. AJDK 2011
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MPS 0.80
DSE: 0.91
0 $ t : 1 t t 1 t 1
1 09 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 1]
Specificiby
—— Legand
L] Myocardial perfusion scintigraphy M Exarcise ventriculography
Dobutamine stress echocardiography Digital subtraction Muorography

L) Exercise stress elecirocardiography

Cardiac Testing for Coronary Artery Disease in Potential Kidney Transplant Recipients: A Systematic Review of Test Accuracy
Studies. Wang LW et al. AJDK 2011






AL

T Chest pain # Angina

1.3.3 Making a diagnosis based on clinical assessment
Anginal pain is:

constricting discomfort in the front of the chest, or in the neck, shoulders, jaw, or arms

precipitated by physical exertion
relieved by rest or GTN within about 5 minutes

Use clinical assessment and the typicality of anginal pain features listed below to
estimate the likelihood of CAD:

Three of the features above are defined as typical angina.
Two of the three features above are defined as atypical angina.

One or none of the features above are defined as non-anginal chest pain.

From Website (last update 01/2012):
http:// publications.nice.org.uk/chest-pain-of-recent-onset-cg95/guidance#people-presenting-with-stable-chest-pain



A call to action

A,
KDOQ) B. American Society of
All should undergo Transplantation (AST)
A - Dissete
cardiac testing history o ASEVD?
C. Lisbon D. ACC/AHA
Dbataant:. Goodfunctional capadity | yae
history of ASCVD? (MET level >4) without | === Proceed with surgery
9 symptoms
Yes No No
1
v f ]
Stress Stratify by clinical 3 or more 1-2 Risk NoRisk
Test risk factors® Rick Fartors® Factors® Factors*
<3 nsk factors 2ormore rsk l l l
ad fsctors > Stress Stress Proceed with
No further siress test Test Test surgery
icardactestng
*leftventricular hypertrophy, >1 year on dialysis, * ischemic heart disease, cerebrovascular
age >60 dyslipidemia. hypertension disease, renal insufficiency, diabetes

A Call to Action: Variability in Guidelines for Cardiac Evaluation before Renal Transplantation. Friedman SE et al CJASN 2011



A call to action

13%

9.6% 10.1%

......

All patients meetf Met criteria for | Didnotmeet Met criteria for | Didnotmeet | Metcriteriafor Didnotmeet
crteria for stress|  stresstest |crteria forstress:  stresstest |criteriafor stress;  stresstest  criteria for stress
test (N =178) (N =169) test(N=9) | N=(124) test (N=54) (N=39) Ntesé .
(N=139)

KDoal AST LISBON ACC/AHA

A Call to Action: Variability in Guidelines for Cardiac Evaluation before Renal Transplantation. Friedman SE et al CJASN 2011




Table 3. Description of renal transplant candidates with positive stress tests
Age (years) KDOQI AST Lisbon ACC/AHA Angiogram Intervention
64 + + + - —> Yes None/single vessel disease
50 + + + - No
54 + + + + Yes Three vessel CABG
53 - - - — —> Yes Single vessel PCI
56 + + + - —> Yes Single vessel PCI
49 + + + - No
46 + + + + Yes Two vessel PCI
H + + - - mmm) Yes Clear coronaries
66 + + + - No
61 + + + - —> Yes Single vessel PCI
48 + + + — —> Yes Single vessel PCI
52 + + + - Yes Nonobstructive coronary disease
56 - - - - ) Yes Clear coronaries
51 + + + + Yes Single vessel PCI
62 + + + - —> Yes Single vessel PCI
36 + + + + Yes Single Vessel PCI
37 + + + - No
+ indicates guideline recommended stress testing; — indicates guideline did not recommend stress test. CABG, coronary artery bypass
surgery; PCI, percutaneous coronary intervention.

—> Lost if follow ACA/AHA

=)  Angiogram negative




Noninvasive stress testing may be considered in kidney transplantation
candidates with no active cardiac conditions based on the presence of
multiple CAD risk factors regardless of functional status. Relevant risk factors
among transplantation candidates include diabetes mellitus, prior
cardiovascular disease, more than 1 year on dialysis, left ventricular
hypertrophy, age greater than 60 years, smoking, hypertension, and
dyslipidemia.

The specific number of risk factors that should be used to prompt testing
remains to be determined, but the committee considers 3 or more as
reasonable (Class IIb; Level ofEvidence C).

The usefulness of periodically screening asymptomatic kidney transplantation
candidates for myocardial ischemia while on the transplant waiting list to
reduce the risk of MACEs is uncertain (Class Iib; Level of Evidence C).



revascularization in asymptomatic
patients before the inclusion in

“[_,— Wait List



Randomized Controlled Trial
in not CKD patients
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=~ No coronary-artery revascularization

CARP STUDY

Comment in

Coronary-artery C\IAJ. 2005 Apr 26:172(9):1180-1

Perspect Vasc Surg Endovasc Ther. 2005 Jun:17(2):162-3.
I Engl J Med. 2005 Apr 7:352(14):1492-5: author reply 1432-5.

I Engl J Med. 2005 Apr 7-352(14):1492-5: author reply 1492-5.

I Engl J Med. 2005 Apr 7:352(14):1492-5: author reply 1432-5.
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— ACP J Club. 2005 Jul-Aug:143(1):12
lat Clin Pract Cardiovasc hed. 2005 Apr:2(4):190-1
I Engl J Med. 2004 Dec 30:351(27).2861-3

No difference in peri-operative cardiac events between two arm

Coronary-artery revascularization before elective major vascular surgery. Mcfalls EO et al NEJM 2004



DECREASE STUDY
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50% ~
40% -
30% - —
20% A
10% A
Dor"‘ﬂ T T T 1 T T T 1
0 7 14 21 28 0 3 6 9 12
Days since surgery Months since surgery
Incidence of All-Cause Death or Myocardial Infarction During 1-Year Follow-Up According to the
Allocated Strategy in Patients With 3 or More Cardiac Risk Factors With Extensive Stress-Induced Ischemia
Light line = best medical treatment only; dark line = best medical treatment and prophylactic revascularization.

A Clinical Randomized Trial to Evaluate the Safety of a Noninvasive Approach in High Risk Patients Undergoing Major Vascular
Surgery The DECREASE-V Pilot Study. Poldermans D et al. JACC 2007



COURAGE STUDY
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Optimal Medical Therapy with or without PCI for Stable Coronary Disease Boden W et al NEJM 2007




FAME 2 TRIAL

Urgent Revascularization

Distal Coronary Pressure (Pd)

FFR =

Proximal Coronary Pressure (Pa)

(During Maximum Hyperemia)

W RN RN R R

Medical 441 414 371 325 286 256 223 195 164 129 101 71 38
therapy
PCI 447 421 395 356 315 285 248 217 180 160 119 93 53

Registry 166 156 145 133 117 106 94 75 65 53 42 26 13

Fractional Flow Reserve—Guided PCI versus Medical Therapy in Stable Coronary Disease. De Bruyne B et al. NEJM 2012



Interpreting the result

The IM is due to rupture of a vulnerable no obstructive
coronary artery plaque rather than obstructive progressive CAD

pV4

And in CKD patients? No RCT

Cardiovascular evaluation before renal transplantation: to cath or not to cath? Marroquin O CJASN 2011
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%> Revascularization before Tr

Cardiac event free survival
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0 6 12 18 24 80 36 42 48
Months from coronary angiogram

Number at risk
Patient on waiting list 117 114 105 91 78 49 37 12 2
Patient transplanted 51 51 48 46 42 32 24 14 2

Cardiac survival after preentive coronary angiography in transplan patients and those awaiting transplantation. Kumar N et al. CJASN
2011



Medical vs Intervention: a registry study

Intervention performed n=30

o %77 —\-‘-‘_H_,__I*ﬂ\edical n=184
c
s 0.6 )

0.4-

03 _‘ Irtervention refused n=16

0,2-

0,1-

| | T [ T | |
0 10 20 30 40 &0 6
Months

Treatment of Coronary Artery Disease in Hemodialysis Patients Evaluated for Transplant—A Registry Study. De Lima JJ et al. Cor Art
Dis 2010



= Medical vs Intervention: a registry study
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Cost effectiveness

- = Gahinet de Cardiologia

Test dewalking (6 minuts)

FProva d'esforg convencional en Treadmill 3,00
ECG - Halter 24 hares 36,00
Ecografia cardiaca transtoracica

Ecografia cardiaca d'estrés farmacologic

Ecografia cardiaca transesofagica 170,00
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*

Dooooo

FPrestaciones

P Denomin.prestacid Pr Atri Dest A | P Texte complemen
M Administracio dosis Tomogammagrafia (spect) miocardiaca perfusid esforg A2 D [
M TOMOGAMMAGRAFIA (SPECT) MIOCARDIACA PERFUSIO POST-INTERVERCIO FARMACOLOGICAAMB TS A2 D O

Valoracio total aproximada (eun B, B




Some conclusions

The ideal risk stratification algorithm of solid organ
transplant candidates can only be determined with a
randomized trial. But until then, we have to rely on
available evidence and a clinician’s most important
tools: judgment and experience.

Ultimately, however, the rational for preoperative
evaluation lies not merely in the detection of disease
but in our ability to use that knowledge to improve
outcomes.



E—— - o NN “"'*-"r“j @H\ B S

“
- - 3 —
» ’ " - . Ll o
T Ve W A T AN e N e ""»p,--,
- L - v 4, v - . hetand |
= o LS ’ ' > A X L
> y . < o ‘l
e y
r - ‘,,!e;‘ ¢ . . ‘¢ L SPTTT S
- \ e * 2 L\;J ST Ty
' o - >
“w 4 o A e T e -
. _— -
3 f ';‘.:.‘ P ﬂ
’ —r - - - -
= ' & gy 5 o
3 L “'\:- pes J"';‘- =, 4
r- . .. - - . gove — o_\j 3
. o~ - i:r A .Q s .C{ -
. - & . S =
s —_— " A L2100 e~ Q._‘ - \$‘. e TR \‘\
i, AR s : ox
“r » < : A -
o " ,“.;\I’"“- - auy T ® . - ."f_l'.‘ 4§ 2T .- - e N
2 - ey o o I 3 ™ o R s =
b y -l - -l v, ke
o ' - ‘: . PO -5 ~ ;' e A 'S £ - *
A i : e
N *» < : y :
B : P ATl N b >
Bl ‘- ) Py - ‘ - e o c. \
= B é‘ . ‘- 2 . —\ 17 = P ) B & o
o~ g o 0 » v o ™ . -
r"‘": e ‘L l,\." y"'.“ » - w - -

Temple of Glunone ..Témple Valfey Agrlge‘nto Sicily Photo by MaSS|mo D| Stefano



