No prophylaxis is non-inferior and cost-saving to prophylactic
intravenous hydration in preventing contrast-induced nephropathy
on requiring iodinated contrast material administration
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In the 1980s, Eisenberg et /. demonstrated that the
development of contrast-induced nephropathy (CIN) in
patients with chronic kidney disease (CKD) undergoing
contrast-enhanced examination may be prevented by
intravenous administration of physiological saline during
the examination (1,2). Trivedi et 4/. conducted a randomized
prospective trial to assess the role of saline hydration
on the development of CIN (3). A total of 53 patients
with normal renal function who were going to undergo
nonemergency cardiac catheterization were randomized to
a group of patients receiving normal saline intravenously
or a group of patients allowed unrestricted oral fluids. CIN
developed in 1 of the 27 patients (3.7%) receiving saline
infusion and 9 of the 26 patients (34.6%) with unrestricted
oral fluids (P=0.005), indicating that saline hydration
significantly decreases the incidence of CIN. According
to these findings, it is recommended that patients receive
intravenous solutions such as physiological saline prior
to contrast exposure to prevent CIN. However, clinical-
effectiveness and cost-effectiveness of this prophylactic
hydration treatment in protecting renal function has not
been adequately studied in the population targeted by the
guidelines, against a group receiving no prophylaxis.
Recently, Nijssen and colleagues conducted a
prospective, randomised, phase 3, parallel-group, open-

label, non-inferiority trial (AMACING) of patients at risk of
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CIN according to current guidelines (4). High-risk patients
[with an estimated glomerular filtration rate (eGFR)] of
30-59 mL/min/1.73 m’] undergoing an elective procedure
requiring iodinated contrast material administration were
randomly assigned (1:1) to receive intravenous 0.9% NaCl
or no prophylaxis. The primary outcome was incidence
of CIN, defined as an increase in serum creatinine (SCr)
from baseline of more than 25% or 44 pmol/L within
2-6 days of contrast exposure, and cost-effectiveness of
no prophylaxis compared with intravenous hydration in
the prevention of CIN. A total of 660 consecutive patients
were randomly assigned to receive no prophylaxis (n=332)
or intravenous hydration (n=328). CIN was recorded in 8
(2.6%) of 307 non-hydrated patients and in 8 (2.7%) of 296
hydrated patients. The absolute difference (no hydration
vs. hydration) was -0.10% (one-sided 95% CI, -2.25 to
2.06; one-tailed P=0.4710). No hydration was cost-saving
relative to hydration. No haemodialysis or related deaths
occurred within 35 days, and 18 (5.5%) of 328 patients had
complications associated with intravenous hydration. They
found no prophylaxis to be non-inferior and cost-saving
in preventing CIN compared with intravenous hydration
according to current clinical practice guidelines.

These results have important investigative implications.
Many clinical trials of how to prevent CIN have been
done, but no randomised trial has prospectively compared
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Table 1 Three clinical trials on the prevention of CIN including a randomly assigned group between receiving intravenous hydration and not

receiving prophylaxis

Authors Patients Criteria for CIN Incidence of CIN, Incidence of CIN, S!gn|f|cant
H- group H+ group difference
Luo et al. (6) 216 consecutive STEMI  An increase in SCr level CIN: 35.2% (38/108), CIN: 20.4% (22/108), P<0.05,
patients who underwent >0.5 mg/dL or >25% dialysis: 2.78% (3/108), dialysis: 0% (0/108), P=0.081,
PCI within 3 days hospital mortality: hospital mortality: P=0.045
9.25% (10/108) 2.78% (3/108)
Jurado-Roman 408 consecutive STEMI  An increase in SCr level CIN: 21% (43/204) CIN: 11% (22/204) P=0.016
etal. (7) patients who underwent >0.5 mg/dL or =25%
PCI within 3 days
Kooiman 138 CKD patients who  An increase in SCr level CIN: 9.0% (6/67) CIN: 7.0% (5/71)* Not
etal. (10) underwent CTPA >0.5 mg/dL or >25% significant

within 4 days

*, 1-h 250 mL 1.4% sodium bicarbonate hydration before CTPA.

CIN, contrast-induced nephropathy; CKD, chronic kidney disease;

CTPA, computed tomography pulmonary angiography; STEMI, ST-segment elevation myocardial infarction; PCI, percutaneous coronary
intervention; SCr, serum creatinine; H+ group = received standard 0.9% NaCl prophylactic intravenous hydration; H- group = received no

prophylaxis.

intravenous hydration as proposed by the guidelines to
no prophylaxis in the high-risk population targeted by
the guidelines. CIN incidences found in the AMACING
trial were low (2.6-2.7%), and no haemodialysis or related
deaths occurred within 35 days. The AMACING study
found no prophylaxis to be non-inferior to prophylactic
intravenous hydration in the prevention of CIN, as well as
cost-saving. We often have worried about the development
of CIN and subsequent haemodialysis in CKD patients on
use of iodinated contrast material administration (5). Based
on these results, withholding prophylaxis for high-risk
patients with eGFR higher than 29 mL/min/1.73 m’ might
be considered without compromising patient safety.

On the other hand, this study excluded the patients
with eGFR lower than 30 mL/min/1.73 m’, emergencies
and intensive care patients with higher contrast volume or
haemodynamic instability. Although the difference in risk
of CIN between hydrated and non-hydrated groups is small
within the subgroup analysis regarding interventional versus
diagnostic procedure, these results cannot be generalised
to include such patients with acute myocardial infarction
where some benefit of hydration has been found (6,7).
In addition, patients undergoing emergent percutaneous
coronary intervention (PCI) are at high risk for CIN because
of hemodynamic instability and infeasibility of adequate
prophylaxis (8,9). There were only three clinical trials on
the prevention of CIN including a randomly assigned group
not receiving prophylaxis (Zable 1) (6,7,10). Two were done
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in patients with ST-elevation myocardial infarction, most of
whom had normal renal function, and both found prophylaxis
superior which might be explained by other factors such
as higher contrast volume, haemodynamic instability and
nephrotoxic treatments inherent to this population (6,7).
James et al. performed a large meta-analysis and systematic
review of mortality associated with CIN (11). They found
that after adjustment for variables other than CIN that could
contribute to the mortality, there was a significant reduction
in the association between CIN and mortality.

In the future, large clinical trials will provide further
insight into the potential strengths of these results whether
giving no prophylaxis is non-inferior to standard care
prophylactic hydration on undergoing an elective procedure
requiring iodinated contrast material administration.
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