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Prophylactic hydration to protect renal function
from intravascular iodinated contrast material

Nijssen EC, Rennenberg RJ, Nelemans PJ, Essers BA, Janssen
MM, VermeerenMA, vanOmmenV, Wildberger JE. (Departments
of Radiology and Nuclear Medicine, Internal Medicine,
Epidemiology, Clinical Epidemiology and Medical Technology
Assessment, and Cardiology, Maastricht University Medical
Centre, Maastricht, The Netherlands.) Prophylactic hydration to
protect renal functionfromintravascul ar iodinated contrast material
in patients at high risk of contrast-induced nephropathy
(AMACING): A prospective, randomised, phase 3, controlled,
open-label, non-inferiority trial. Lancet 2017;389:1312—-22.

SUMMARY

The ‘A MAstricht Contrast-Induced Nephropathy Guideline’
(AMACING) trial was a prospective phase 3 randomized, single-
ingtitute, parallel-group, open-label, non-inferiority trial designed to
assessthe utility of intravenous hydration for prophylaxis of patients
at risk of developing contrast-induced nephropathy (CIN). Adult
high-risk patientswith an estimated glomerular filtration rate (eGFR)
of 30-59 ml/minute/1.73 m? who would be receiving intravenous or
intra-arterial contrast were enrolled, and were randomized to receive
standard intravenous saline as prophylaxis versus no prophylaxis.
Theincidence of CIN was compared between the two groups, with a
non-inferiority margin set at 2.1%.

The trial was performed between June 2014 and July 2016.
Exclusioncriteriaincluded eGFR <30 ml/minute/1.73 m?, patientson
renal replacement therapy, intensive care patients, and emergency
cases. Therandomized patients were stratified on the basis of eGFR
(<45 v. >45 ml/minute/1.73 m?), presence or absence of diabetes,
intravenous or intra-arterial contrast administration, and diagnostic
or interventional study. After exclusion, consecutive patients were
enrolled oneither thehydration arm (328 patients) or theno prophylaxis
arm (332 patients). The incidence of CIN was not statistically
differentinthetwogroups(2.7%v. 2.6%respectively; 8ineacharm).
No haemodialysis, intensive care admission, or related mortality
occurredin either arm on a35-day follow-up. Eighteen patientsinthe
hydration arm developed hydration-related complications. No
prophylaxis was observed to be non-inferior and significantly more
cost-effective compared to intravenous saline, predominantly dueto
hospitalization costs, in patients at risk of CIN.

COMMENT

CIN prophylaxis and its efficacy have always been shrouded in
uncertainty. Various options for prophylaxis include volume
expansion with oral or intravenous hydration with normal saline,
use of intravenous sodium bicarbonate, use of N-acetylcysteine,
and use of iso-osmolar contrast medium, among others.*2 The
benefit of oral hydration or intravenous salinewas not established
beyond doubt before this trial; however, being relatively cheap
and safeto use, itisconsidered to betheminimum standard of care
as per the current American College of Radiology (ACR)
guidelines.!? Data and meta-analysis available on other
prophylactic measuresare conflicting, and the current evidenceis
not sufficient to recommend them.!?

Most previousstudiescompared onemodeof CIN prophylaxis
with another, with very few randomized studies comparing
hydration with no prophylaxis.*® Two studies included patients
with ST elevation myocardial infarction receiving intra-arterial
contrast (coronary angiography).*6 The patientsin thetwo studies
were randomi zed to receive intravenous normal saline versus no
hydration and compared for the incidence of CIN, and hydration
wasfoundto be superior. However, amajority of patientsinthese
studies had normal renal function. Extrapolating these results to
intravenouscontrast administrationisnot appropriate, asthereare
many other confounders with intra-arterial administration.?2 A
third study comparing sodium bicarbonate with no hydration in
patients with eGFR <60 ml/minute/1.73 m? undergoing CT
pulmonary angiography (receivingintravenouscontrast) observed
that no hydration was not inferior to hydration with sodium
bicarbonate.® Given that the use of sodium bicarbonate was not
the standard hydration regimen, the current study compared no
hydrationwithintravenoushydrationwith normal salinein patients
with eGFR of 30-59 ml/minute/1.73 m?, and found no hydration
to be non-inferior.

Theresults of Nijssen et al.’s study are along expected lines,
asrecent literature hasindicated that intravenouscontrast isnot an
independent risk factor for acute kidney injury in patients with
eGFR >30 ml/minute/1.73 m2.2™ Since contrast-induced
nephropathy was unlikely to happen in patients enrolled in the
study (all with eGFR 30-59 ml/minute/1.73 m?), it is hardly
surprisingthat the prophylaxisagainst CIN did not help. However,
thisstudy doesadd substantially to our understanding becausethe
recent literature on CIN is retrospective and many patients must
have received some form of prophylaxis. Thus, Nijssen et al.’s
work re-emphasizes that it is safe to administer intravenous
contrast in patients with eGFR >30 ml/minute/1.73 m? by
addressing this limitation. Recent literature also suggests that
contrast may not be an independent risk factor for kidney injury
even in patients with eGFR <30 ml/minute/1.73 m?, and it would
be worth doing a similar study in this subgroup as well.**°

Will this study change practice? The current widely practised
minimum standard of care remains hydration, but this study
reinforces the growing belief that even this may not be needed at
all in patients who do not have severe chronic renal impairment.
However, long-held beliefs and practices are unlikely to change
quickly. This study will make clinicians and radiologists more
comfortable in avoiding intravenous hydration, particularly in
patients who are critically ill, or those who have a potential
volumeoverload, or requireemergency contrast-enhanced CT, as
well as perhapsin outpatient settings, where no hydration (or oral
hydration) should suffice.

Insummary, Nijssenetal. strial, takenin conjunctionwiththe
recent literature on CIN, suggests that it is safe and cheaper to
administer intravenous contrast in patients with eGFR >30 ml/
minute/1.73 m?without prophylaxis.
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