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Introduction treatment, and some objective and worthwhile outcomes
_ ) measured. ASTRAL is a group of trials in patients with
Balloon angioplasty and/or endovascular stenting aggrying clinical problems and significant other illnesses.

being used increasingly often among patients witfhere is no point in analysing these together, and | don't
atherosclerotic renovascular disease (ARVD). AlthougRink the trial will be able to analyse meaningfully the
these procedures do result in obvious improvements é@parate scenarios

arterial patency, there is currently no good evidence '
that they delay progressive decline of renal funct|ork1).e the effects of coronary angioplasty on heart attack
However, since revascularisation is associated with _a

definite procedural risk, such a procedure might not band death rates in patients with severe coronary artery

) . . §sease. The ASTRAL trial would be like agreeing to
justified if the benefits to renal function were small an : . . ; .
outweighed by the procedural hazards. The ASTRAGIUde patients with mild coronary artery disease (i.e.
(angioplasty and stent for renal arterial lesions) trizﬂ"ld Irenafl artery disease), '“C'“d'”g_ all gradgs of ,LV
is designed to address the issue of whether rerfd[ction (i.e. all grades of renal function), and including
arterial revascularisation with balloon angioplasty and/&atients with other causes of angina and breathlessness
endovascular stenting can safely prevent progressich @s anaemia or valvular disease but some coronary
renal failure among a wide range of patients with ARvDArtery disease (i.e. poor function in both kidneys but

For further details se@ttp://www.astral.bham. unilateral renal artery stenosis).
ac.uk/trial/protocol/ Clearly, the overall results of such a trial would
depend on the proportion of different scenarios included.
Whatever the results, they would be impossible to
; extrapolate to individuals.
The prObIem Wlth ASTRAL There are some specific scenarios which would lend
John Main themselves to a trial of intervention, which | will list. Un-
) ~_ doubtedly, many such cases will be included in ASTRAL,
Consultant Nephrologist, James Cook University  pyt | fear that these subgroups have not been adequately
Hospital, Middlesbrough, UK identified in advance, and that numbers in some will be
| don't think the ASTRAL trial will help us to know '2dequate. F”.”he”.?oge’ AISTRdA"h"’.‘"EWs '”‘fSt'g‘E‘tors
in the future what best to do for our patients Witﬁ0 ngt enter patients ift eygrea y think they know .est.
atheromatous renal artery stenosis. I'm grateful for theWlth regard to preventing er_1d-_stage rengl failure
chance to expand on my views. Ultimately, howevefESRF), there are atleast three distinct scenarios.
| suspect there is a fundamental belief that determinesOne functioning kidney with a stenosis. Even this
attitudes here—do you believe that a flawed trial is worg@Pparently discrete group can of course be subdivided by
or better than no trial? Also, I'd like to make clear thaflégree of stenosis and degree of function. Function in a
I'm not against ASTRAL because | don't believe insingle kidney with a tight stenosis is however not only
intervention or | already think | know what to do in everysusceptible to degree of ACE inhibition but also simple
case. | just don't see how the results of ASTRAL will béBP level—but as we're probably chiefly trying to prevent
applicable to individual cases. ESRF by preventing occlusion, we have a good endpoint
The chief problem is that ASTRAL is not a single trial|f follow-up is long enough. We've also got the problem
in which a clearly defined clinical entity is randomised téhat many more of those with successful intervention will
different specific reproducible standard treatments or @ onto an ACEi than in the control group—yet another

By analogy with heart disease, a good trial might
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subgroup. And did we exclude all those with recurrertific questions. ‘Atheromatous renal artery stenosis’ isn’'t
pulmonary oedema at the start or not? a disease—it's an acquired anatomical pathology which
Two good-sized kidneys, normal creatinine, unilateralo-exists with many other pathologies and specific clini-
RAS (again of varying severity). Well, if we're focusingcally defined diseases, and can cause a variety of specific
on hard endpoints like ESRF, we'd better follow thesdiseases or none at all. The concept of the worth of inter-
ones for at least 10 years (and of course hope that dregntion in this non-disease is ultimately meaningless.
treatments, BP control etc remain equal in the groups over
that time).
Gradgally ris.ing serum creatinine, now 200—400 Why we need a tria| in
(excluding ACEi, A2Ra effects of course). Symmetrical .
modest-sized kidneys, with unilateral or bilateral RAS (of atherosclerotic
varying severity). The theory here is that RAS produces )
ischaemic nephropathy i.e. gradual nephron loss due o renovascular disease
redu<_:ed renal blpod supply. The prob]emg are that such a Dr Philip A Kalra
physio-pathological entity may not exist (kidneys beyond
tight FMD stenoses don't shrink), and certainly in those Consultant Nephrologist, Hope Hospital, Salford, UK
with a creatinine=200 and unilateral stenosis, there must
be another disease process damaging the kidneys. ARVD is a very common condition which occurs in
Quite how anyone thinks a single trial will shed usefupatients with generalised vascular disease and with age-
light on these complex issues is a mystery to me. Evéig. It is frequently the cause of secondary hypertension,
if ASTRAL clearly specified its subgroups in advancénd it is commonly associated with chronic renal failure
and recruited sufficient patients into each, it faces twé&RF)! and ESRE]. However, it should be noted that
further insuperable problems. Firstly, negative results afedirectly causal relationship between ARVD and the
likely to be at least partially attributable to imperfeciatter conditions is not always clear. Revascularisation
revascularisation—that is, the problem isn’t that revasc@rocedures (usually angioplasty with or without stenting,
larisation wasn't the solution, but rather that revasculasflirect stenting or much less often, reconstructive surgery)
sation was incomplete, short lived, or produced unacce® frequently performed in ARVD patients with high-
able side effects. By the time the trial is complete, angi@rade renal artery stenoses (RAS) but currently there
plasty and stent technology will undoubtedly have moved uncertainty regarding the beneficial effects of such
on (e.g. sirolimus eluting stents). If the results are negRrocedures, which are themselves associated with a
tive, you'll have to do it all again with the new technologySignificant risk of serious complicatiofth
Secondly, in some respects, the results will be uninter-
pretz_ible. Ta_tke scenarios and.ab(.)ve. If |’F were poss@le to Definite indications for renal
magically dissolve the stenosis without risk to the patient, L
there wouldn't be a trial. We need a trial because the revascularisation

iqtervention cando Wh_at we're trying.to preveryt—killthq:)espite the lack of an adequate evidence base, most
kidney or even the patient. All you will know will be that cjinicians would agree that revascularisation is indicated
in this trial, intervention killed the kidney in a% and theg, significant RAS in patients with recurrent flash pul-
patient in b% of cases. However, if the patient surviveghonary oedema. Other patients often considered worthy
successful intervention reduced risks by x and y% overe this treatment include those with severe hypertension
years. (You won't know the natural history of true nonregistant to all medical therapy and those with ACE-
intervention, because not everyone was randomised.)ilfhibitor-related uraemia who require ACE inhibitors or
fact, you should already know the figures for a and b% igngiotensin Il blockers (e.g. for cardiac failure). With re-
your own unit, and the literature suggests that even in bipect to patients with RAS and chronic renal failure, clin-
lateral RAS the rate of progression to ESRF annually isngal practice varies widely, reflecting the absence of clin-
very high. But how do you meaningfully compare a riskcal trial evidence. However, one subgroup of patients for
of disaster now with the risk of potential disaster in thyhom revascularisation would be justified by most clin-
vague future? (This isn't like consenting for CABG wherggians is those with dialysis-dependent renal failure and
patients are usually very symptomatic or have a very higlevere RAS; in such patients there is probably little to be

risk of early Ml and death—-our scenario 1 might be a bibst and much, potentially, to be gained by intervention.
like the latter, but we think we already know this which is

why lots of you haven’t randomised in that setting!)

Itis of course deeply unfashionable to suggest that ramotcomes of randomised clinical trials
domised controll.ed trla_\ls m|ght be not only futile but also of renal revascularisation in ARVD
a waste of precious financial and manpower resources.

Nevertheless, | am convinced that the all-inclusive criteriét the present time there are only four published clinical
for ASTRAL have sacrificed any hope of answering spérials which have tried to clarify the place of interven-
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tional procedures in patients with ARVD, and all havén patients with ARVD. The three RCTs which have
contained only relatively small patient numbers. Henc@éjvestigated this issue have included small patient num-
van Jaarsveldet all¥l randomised 106 patients withberd*-6l; two studies showed no significant difference
RAS >50% and significant hypertension [but only mild-in blood pressure control after angioplasty, whereas the
moderate renal impairment (creatinire200 wmol/l)], other indicated a benefit to hypertensive patients with
to angioplasty or medical therapy. No differences wetgilateral ARVDIS]

noted in the primary endpoint of blood pressure control,

or in renal function. Plouiret al.®) and Websteet al. (!

incorporated a similar trial design in only 49 and 55 Renal function

patients, respectively. Blood pressure control was nqt . . .
improved by angioplasty in the former study, but a signifi: n oyerall |mproverlnen.t in renal function may be seen
cant effect was noted in the latter, Scottish and Newcas{%lowmg_revasculansatlon, and_the results of the various
study, albeit only in patients with bilateral disease. Ng_ndolumlnal procedures and direct surgery are broadly

differences in renal function were ascertained in e|th§|"m'||a][ ’ tThe Ie)ilstt)l'rll'? I|t§rature WOLled. SLtj.gge.St that
study. Finally, van de Veet al.®l compared the effects oo 'unctional stability afier revasctiiarisation 1s more

of angioplasty with or without stenting in 87 patients witH'kelyI ]tco.lbe seen in patients V\,’['th mlllcjg)—zmoder;a}elcgromc
ostial RAS. The primary outcome measure was arterirﬁgama'rﬁe [ev.v%esreegjsmtﬁi)esaelr\]/i/?ti sev_eargﬁroeé zil .faﬁure
patency, which was significantly improved after stentin%{ gm],

no differences were noted in the secondary endpoint Eatlfnme> 265gm()tl/l E(gégﬂmgml)] are trr]norlettat
renal function between the two groups. rsk ol progression to - However, the ‘ater

compose the group with greatest mortality k!

and it would appear counter-intuitive to deny individual

. . patients the chance of revascularisation on the basis of

Uncertainty regarding t_he _effeCtS of limited evidence. The renal functional outcome dilemma
renal revascularisation is enhanced by recent studies which show that function is

The vast majority of the published literature tha?ften_unrelatedto RASseverity_in_AR\lE?vll], i”fe”‘”g

considers the clinical outcomes after renal revasciat intra-renal parenchymal injury (usually manifest

proteinurid!?)) may be more important than the

larisation contains reviews of patient series, usual i . . i

based in individual centré8. Several of these studies’2eModynamic effects of a stenosis in many patients with

have involved meticulous examination of the effec RVD. The rate of renal functional progression prior to
e revascularisation procedure is also thought to have a

of baseline clinical parameters, such as severity or beari H& but this h b
renal dysfunction, hypertension and cardiovascular cgrajor bearing upon outcorre?, but this has not been

morbidity, upon renal functional and mortality outcomeéyStE"m""tICaIIy investigated.
after the interventional procedure. However, the clinical
application of these findings is limited by the usual
deficiencies of non-trial evidence, which are worthy of

mention as they are central to the main argument ghere are numerous studies which indicate that ARVD
this article. Hence, all of the retrospective studies haye a strong independent predictor of long-term mortality,
necessarily failed to include a control group, which limitgnd the almost invariable co-morbid association of ARVD
the assessment of the effect of revascularisation as #fh extra-renal vascular disease is undoubtedly a major
non-intervention groups were available for comparisogontributof!4!. There is also a strong link between
Further, in such patient series it is difficult to determingecreasing renal function and mortality, with patients at
whether any form of patient selection occurred; alsgSRF having a relative risk of death almost 30 times
the lack of similarity and clinical consistency in patiengreater than those ARVD patients with well-preserved
populations creates an inherent problem when trying tgnal functio'?). Indeed, once ARVD patients reach the
compare the findings of different investigating centres. djalysis programmes they have a very poor outlook, with
There are, therefore, several areas of uncertairdy even higher likelihood of mortality than diabetics;
regarding the indications for and the effects of renghean survival on dialysis may only be 27 months
revascularisation in patients with ARVD, and most ofnd 5-year survival 18%. To date, no investigations

these can only be properly addressed by randomisgglve shown any survival benefit from revascularisation
control trial (RCT) evidence. Each of the major issuegrocedures in this high-risk population.

worthy of further clarification are considered below.

Mortality

What constitutes a ‘significant’ RAS lesion

Hypertension . .
yp There is currently no consensus regarding what degree of

As discussed above, there is uncertainty regarding theminal narrowing at renal angiography is representative
benefits of revascularisation upon hypertension controf significant RAS; many studies select 75% narrowing,
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while others suggest a cut-off 6§50% narrowing!>. sation will be taken into account (rapid increase in
The measurement of pressure gradients across RAS creatinine—yes, no or not known).

lesions has attempted to provide a scientific basis for

intervention. A recent investigation involving three-

dimensional MRA coupled with direct intra-arterial Rationale for and potential benefits of

pressure measurements suggested that a functionally the ASTRAL trial

significant stenosis was associated with a pressure

gradient of>15 mmHg; most RAS lesions50% were There are thus several areas of uncertainty regarding the
shown to manifest this gradidhtl. Other investigators indications for renal revascularisation in patients with
believe that a gradient of 20 mmHg should be accept&RVD, as well as the outcomes after such procedures.
as the cut-off for functional significance, and hence thespite this, many revascularisation procedures are still
rationale for non-intervention in lesser grade (e<¢0— performed in the Western world, often without clear
75%) lesion§t’l. However, it should be noted that suchindications; it is well recognised that these procedures
gradients have been assimilated according to the outcoozry a significant risk of morbidity, and a distinct, albeit
of hypertension control rather than of any renal functionaall, risk of mortality®!. The arguments in favour of a
change after revascularisation. Evidence is again lackirgndomised controlled trial, such as ASTRAL, which will
in the latter situation. help guide future practice, are listed below.

Renal size

: . . Renal functional change
Uncertainty also surrounds the issue of what minimum

size of kidney, supplied by an RAS lesion, is worthy ofrhe chief aim of ASTRAL is to identify whether or not
revascularisation. Detailed consideration is beyond thevascularisation in ARVD is associated with any overall

scope of this brief review. improvement in renal function.
The ASTRAL (angioplasty and stent for Guiding selection of appropriate patients for
renal artery lesions) trial revascularisation—better use of resources and

Within the ASTRAL trial design about 1000 patients with minimising unnecessary patient morbidity

ARVD will be recruited from multlple centres during alt is hoped that the pre-speciﬁed Subgroup ana|yses
5-year period. Half of these will be randomised to eadfjithin the ASTRAL trial will identify those patients

of revascularisation (angioplasty with or without stentingmost likely to manifest clinical improvement (e.g. in
but with best medical therapy) or best medical therapyerms of renal function, hypertension or survival) after
The progress of patients will be followed for at least gevascularisation. This will help to avoid many patients
year. The primary comparison is the rate of progressiging unnecessarily subjected to such procedures, with

of renal failure, as assessed by reciprocal creatinine pl@incomitant benefit in terms of use of resources, cost and
over the course of the trial. Secondary endpoints inclugitient morbidity.

blood pressure control and the occurrence of serious
vascular events (e.g. myocardial infarction and stroke).
The following pre-specified subgroup analyses will Financial benefits to the Health Service
enable the effects of important baseline characteristics on
renal functional outcome to be compared: The techniques involved in renal revascularisation are not
cheap, especially if endovascular stenting is employed.
e Serum creatinine: three groups-0150, 150-300 and The future appropriate selection of patients to undergo
>300xmol/I. this procedure can only improve its overall cost-
. i effectiveness. Further, once patients progress to ESRF,
o Creatinine clearance (as an estimate of GFRt)he majority are offered dialysis therapy, and the cost
measured by the Cockroft and Gault method. Threg wis can be ove£25,000 per annum. Preventing or
groups of<25, 25-50 and-50 ml/min. delaying the need for dialysis in even a minority of

e Severity of RAS: three groups of RAS50%, 50— UK ARVD patients in the future is likely to result in
70% and>70%. ’ substantial savings to the Health Service.

e Ultrasound renal length: groups 6f8, 8-10 and
>10 cm. Evidence-based practice

e Rate of progression of renal dysfunction: the renahy should we overlook the opportunity to accumulate
functional changes of the patient prior to randomithe evidence for best management of ARVD patients
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when simple coordination, within a multi-centre trial, will [8]
allow this?
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