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Acute kidney injury (AKI) after transcatheter
aortic valve implantation (TAVI) is frequent

» In 2012, the Valve Academic Research Consortium (VARC - 2)
standardized the timing for AKI diagnosis, extending it to 7
days following a TAVI procedure .

» Despite such definition has become more unified across
trials, the reported prevalence based on VARC is still
heterogeneous and ranges from 4.6% to 35.1%
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AKI after TAVI is associated with adverse
outcomes and mortality

A meta-analysis including 5971 patients treated with TAVI

has shown that patients with AKI had a significant increase
of early and 1- year:

» all-cause and cardiovascular mortality

» myocardial infarction

» life threatening bleedings

» need for transfusions and dialysis

Meta-Analysis > Catheter Cardiovasc Intery, 2015 Sep;86(3):518-27. doi: 10.1002/ccd . 25867.
Epub 2015 Feb 17.

Impact of postoperative acute kidney injury on
clinical outcomes after transcatheter aortic valve
implantation: A meta-analysis of 5,971 patients
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e INK @€ TAVI: Contrast Media role

complications
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» In spite of its potential to induce acute tubular necrosis, to
date the exact role played by the toxicity of CM in the
pathogenesis of AKl is not well described.

» The ratios of:

= CM volume x serum creatinine (SCr)/body weight 2.7,

= CM volume/creatinine clearance (CrCl) >3.7

= CM volume/estimated glomerular filtration rate (eGFR) >3.9,

could be considered threshold values to predict the risk of CIN.

» Tamburino et al. have recently suggested the choice of a
non-ionic and iso-osmolar contrast medium (I0OCM)
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How did the structure of iodine-based CM evolve?

fi

T

CM: contrast media
HOCM: high osmolar CM
10CM: isosmolar CM
LOCM: ‘low’ osmolar CM
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While the basic form of x-ray CM is an iodinated benzene ring,
agents differ in the structure of their side chains!-?

lodine/
Molecule Osmolality*3> molecule
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If a contrast molecule
contains only one
benzeneringitis
called a monomer

To deliver more iodine
with each molecule of
contrast, two benzene
rings may be combined
to produce a dimer

However, only non-ionic
dimersincrease the
number of iodine atoms per
molecule (6/1) whereas
jonic dimers dissociate in
solytion, resulting in two
noptionic monomers (6/2)

1. Jakobsen JA. Eur J Radiol
2007; 62(Suppl.): s14-25.

2. Aspelin P. Eur Radiol Suppl
2006; 16(Suppl.4): D22-27.




How does osmolality affect endothelial cells?

Another factor that may affect the microcirculation downstream of
contrast injection is the impact of CM on capillary endothelial cells!?

Buckling of endothelial cells
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In addition, damage to
endothelial cells may result
in their loss of function?

B

Greater distortion with iomeprol, iopromide and ioxaglate

than with isosmolar iodixanol3
1. Franke RP et al. Microvasc

Res 2008; 76(2): 110-13.

2. Franke RP et al. Clin
Hemorheol Microcirc 2011;
48(1): 41-56.

3. Barstad RM et al. Acta
Radiol 1996; 37(6): 954-61.

Cell detachment

More denuded areas with iomeprol and ioxaglate than with

CM: contrast media Exposure of subendothelial matrix : o o
isosmolar iodixanol?
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AKI after TAVI: Contrast Media role
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This multicentric observational study:
* Policlinico University Hospital of Bari
e “Santa Maria” Clinic of Bari

* “Montevergine” Clinic of Mercogliano
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Contrast Media Used

The choice of the type of CM to be used for the procedure was institution- and physician
dependent; the CM were:

LOCM group (n = 327).
IOCM group (n = 370) > iopromide (Ultravist)
» iodixanol (Visipaque) > iobitridol (Xenetix)
i . » iohexol (Omnipaque)
» iomeprol (lomeron)

The amount of CM was recorded during all TAVI procedures. According to the previous investigations,
the CM volume x SCr/body weight, CM volume/CrCl and CM volume/eGFR ratios were used to
evaluate the degree of CM dose in individual
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AKI definition

AKI was defined as stage 1, 2 or 3 by AKI Network from the
SCr- and urine output (UO)-based criteria

» stage 1: increase in SCr of 150-199% (1.5-1.99 x increase compared with baseline) or increase
of 20.3 mg/dL (>26.4 mmol/L) or UO < 0.5 mL/kg/h for >6 h but <12 h

» stage 2: increase in SCr of 200-299% (2.0-2.99 x increase compared with baseline) or UO <
0.5 mL/kg/h for >12 hbut<24 h

» stage 3: increase in SCr of 2300% (>3 x increase compared with baseline) or SCr of 24.0 mg/dL

(2354 mmol/L) with an acute increase of at least 0.5 mg/dL (44 mmol/L) or UO < 0.3 mL/kg/h
>24 h or anuria for >12 h

Acute Kidney Injury Network: report of an initiative
to improve outcomes in acute kidney injury

Ravindra L Mehta 8, John A Kellum, Sudhir V Shah, Bruce A Molitoris, Claudio Ronco, David G Warnock,
Adeera Levin & the Acute Kidney Injury Network
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AKI outcomes

» AKIl patients exhibited higher bleedings, transfusions and new-
onset atrial fibrillation (AF) or flutter rates.

» Besides a longer hospital stay observed in AKI patients

» the occurrence of AKl was associated with a worse outcome:
lower early safety and higher periprocedural and 1-year mortality
were observed in the AKI group.
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Significantly Lower incidence of AKI with IOCM

F. lacovelli, A. Pignatelli, A. Cafaro et al.
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Fig. 1. AKl incidence based on CM osmolality. AKI = acute kidney injury; IOCM = iso-osmolar contrast medium; LOCM = low-osmolar contrast media.
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Significant impact of IOCM on CrCl & eGFR

a s p v R —— b %

.............................................

o
(=]

g
.’gso 2 g
—
50
- :
-
— 40
2, 3
o 30
20 %
D 2

[
o

o

I0CM
HBaseline ®Post-TAVI nadir ® Discharge

®Baseline ®Post-TAVI nadir ® Discharge

Within 48 h from IOCM administration, SCr even decreased and consequently mean CrCl and eGFR
increased from baseline values; conversely for patients receiving LOCM, SCr increased and mean CrCl
and eGFR reduced from baseline values: such differences were statistically significant for all (p < 0.001)
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Contrast Media & 1 year mortality

»multivariable analysis, LOCM usage was found to be an
independent predictor of 1-year mortality

»other independent predictors were baseline anemia
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Lower incidence of AKIl with ICOM

* AKI was significantly less frequent in the IOCM group than in
the LOCM group in patients younger than 85 years, without
diabetes, anemia, coronary artery disease (CAD) history,
severe renal impairment, chronic or persistent AF,

moderately-to-severely depressed left ventricular ejection
fraction (LVEF)
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Lower incidence of AKIl with ICOM

* AKl incidence was significantly lower in the IOCM group than
in the LOCM group in patients undergoing TAVI through
transfemoral route without orotracheal intubation, and in
patients who received lower corrected amounts of CM and

consequently with lower Mehran score
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Lower incidence of AKIl with ICOM

* post-TAVI, the incidence of AKI among patients who did not
experienced any bleeding and transfusion, any vascular
complication and with trivial-to-mild residual aortic
regurgitation was significantly lower for those ones receiving
|IOCM compared with that for patients receiving LOCM
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Conclusion

» The use of IOCM have a favorable impact on
renal function with respect to LOCM.

» LOCM administration is an independent predictor
of both AKI and 1-year mortality.

In the wake of the current trend, TAVI will be
indicated in less and less aged patients as well —. ....mm,., E

as increasingly poorer in comorbidities,and = @3- 32, Lo LA
therefore with ever lower surgical risk. P i %
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Thank you very much for your
attention!
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