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When we see nothing, contrast media medizin.
enable us to see something




When we see nothing, contrast media medizin.
enable us to see something
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abdominal contrast-enhanced CT scans
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23 no prior kidney disease
o no risk factors

-% 2 just... contrast exposure
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“vacuolized tubular epithelia”
“consistent with toxic damage”
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pre-existing AKI
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precious allograft
160 ml of i.a. contrast
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transluminal coiling of an a.-v. fistula
in kidney allograft
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Osborne, Mayo Clinic, 1922: reports of renal failure
Sodium iodide (to treat after exposure to
syphilis) turns the bladder iodinated contrast ;

opaque in the radiograph
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o PRESERVE (2018)

ACC vs. placebo
0.9% NacCl vs. bicarbonate

none of these and other prevention studies

: AMACING (2017)
iIncluded a control group 0.9% NaCl
without contrast exposure % vs. nothing
ACT (2011)

acetylcysteine
— vs. placebo I

1920 1930 1940 1950 1960 1970 1980 1990 2000

2010
bt et e b
Osborne, Mayo Clinic, 1922: reports of renal failure Mehran Risk Score
Sodium iodide (to treat after exposure to

syphilis) turns the bladder iodinated contrast
opaque in the radiograph
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Clinical epidemiology of post-contrast AKI UNIVERSITATSmedizin.

Only very few controlled studies
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systematic PubMed query
3081 articles

40 (1.3%) with intravenous contrast
2 controlled studies

Rao & Newhouse, Radiology 2006
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Two prospective, controlled studies

Cramer et al., Arch Int Med 1985
two centers (Montreal, CA)
* non-randomized CT with/without CM
AKI with CM: 4/193 (2.1%)
AKI without CM: 3/233 (1.3%)
p=0.53
“high-risk cohort” (SCr > 1.5 mg/dl)
« AKI with CM: 0/19 (0%)
» AKI without CM: 2/46 (4.3%)
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Heller et al., Med J Aus 1991

single center (Newcastle, NSW, AUS)
randomized CT with/without CM

AKI with CM: 12/292 (4.1%)

AKI without CM: 16/405 (4.0%)

OR 1.96 (95% CI: 0.5-2.3)

13

&y 1

)

¢ _.'I_.'I ”
7/

QA
R\

&
V4



UNIVERSITATSmedizin.

1. Medizinische Klinik und Poliklinik MAINZ
Schwerpunkt Nephrologie
Leitung: Prof. Dr. med. Julia Weinmann-Menke

We will never get a large RCT on this topic
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Risk of AKI after CT Scan in the

 retrospective, single center Counterfactual Data Set
*. N=251,728
* risk groups: Variable AKI
* SCr<1.5mg/dl: n=102,590
« 1.55SCr<2: n=11,357 Group
* SCr 22 mg/dl: n=2,747 Contrast enhanced* 194/4265 (4.5)
* incidence of AKI independent of CM Unenhanced* 209/4265 (4.9)
SAPOS Lll "fe . — Unadjusted analysis?
 special feature: counterfactual analysis :
" * patients with CT + and - CM Oskds et 092 Ditmitind)
* patients serve as their own controls Pvalue 46
Adjusted analysis®
Odds ratio* 0.97 (0.79, 1.18)
Pvalue .65
McDonald et al., Radiology 2013 1 N\

C[2))
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Studies with propensity-score matching

l.V. contrast

McDonald
Radology =
2017:285

Hinson
Ann Emerg Med -
201769

McDonald
Mayo Clin Proc =
2015:90

McDonald
Radkclogy =
2014:273

McDonald
Radology -
2014:271

Davenport
Radkology -
2013:268

McDonald
Radology -
2013.267

Davenport
Radidogy -
2013267

Ehrmann
CritCare Med -
201341

no 'AKI
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Risk Factors Integer Score
Hypotension E
IABP — 1 5 |
CHF I —5—'

~Age >75 years 4
Anemia L3 |
 Diabetes T

\

Contrast media volume

1 for each 100 cc®

Serum creatinine>1.5mg/d|

—

OR

4

2 for 40 - 60

eGFR <60 mi/min/1.73 m?2

eGFR (mlmin/1.73 m?) =
186 x (SCr)" "™ x (Age) ™
x (0.742 it temale) x (1.210
i African American)

Figure 5. Scheme to define contrast-induced nephropathy (CIN) risk score. Anemia = baseline hematocnt value <39% for men and < 36% for women;
CHF = congestive heart failure class III/IV by New York Heart Association classification and/or history of pulmonary edema; ¢GFR = estimated
glomerular filtration rate; hypotension = systolic blood pressure <80 mm Hg for at least 1 h requiring motropic support with medications or intra-aortic
balloon pump (IABP) within 24 h penprocedurally.

4 for 20 - 40

6 for <20

> Calculate

J
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Risk  Risk of Risk of

Score CIN  Dialysis
<5 7.5% 0.04%
6to10 14.0% 0.12%
11t016 261% 1.09%
216 57.3% 12.6%

Mehran et al., J Am Coll Cardiol 2004
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These are all general risk factors
for kidney failure
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Increases in creatinine levels are commonplace
in hospitalized patients even without contrast

Percentage of Patients
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Clinical Data Warehouse
n=3216%

SCr measured 5 days in a row
no contrast exposure

@ no CM (current study)
(O CM (published incidences)

Newhouse et al., Am J Radiol 2008
C »))
19



Does contrast reduce residual kidney function?

Hemodialysis patients

Table 1 Daily urine volumes (V, ml)
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Volume Group A, contrast media pn =42 Group B, control =45
Median Range Quartile Median Range Quartile

I month (25th-75th percentile) (25th-75th percentile)
| 1500 500-4500 987-2000 1400 500-3500 1000-1750

2 1475 500-3220 987-2000 1200 500-2500 960-1500

3 1500 500-3800 937-2000 1100 500-2100 875-1500

4 1150 500-3500 850-1925 1000 500-2100 780-1575

3 1300 500-2420 700-1775 1000 500-2300 725-1400

6 1225 500-2100 737-1662 900 500-2400 700-1200

single center, prospective, controlled, not randomized
33x angioplasty, 6x thrombectomy, 3x angiography

2 99 (60-180) ml iodixanol, no pre-hydration strategy

p = 0.855 (Kolmogorow-Smirnow)

Janousek et al., Cardiovasc Intervent Radiol 2010
C »))
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Daily urine volume (ml)
3000

=i single center, prospective, controlled
n = 36 with + 36 without contrast exposure

2000 - i ~ 50% diabetics

17x coronary, 10x peripheral angiography
Al 4x abdominal, 5x aortic CT angiography

2 104 = 55 ml iodixanol

1004 hydration with 1 1 0.9% NaCl i.v.

0 [
IMCA group Control group
DO & D14 DO & D14
IMCA (typo) = ICMA = iodinated contrast media administration Moranne et al., Nephrol Dial Transpl 2006
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What do the societies say?
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American College of Radiology
ACR

ACR Committee on prugsand \
Contrast Media

CIN, contrast-induced nephropathy
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“CIN is areal, albeit rare, entity.”

“Failure to diagnose an important clinical entity carries
its own risk.”

“The risk of clinically relevant renal dysfunction is very
low in many situations. However, patients with AKI or

severe chronic kidney disease are considered at risk for
CIN.”

23
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“When properly corrected
for the many other possible causes of AKI

in patients with chronic kidney disease
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O

ESUR Guidelines
t Agents . .
(,_)n, Contras g “At-rigk patients —
Consider an alternative imaging method

not using iodine-based contrast media.”

van der Moolen et al., Eur Radiol 2018

N
< )
/4
25



Position statement of the German Society of

Bl universiarsmedizin.
Nephrology (DGfN) and the German Society of Schwarpund Naphrobge
Cardiology (DGK) — July 2020
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i e
Konuastmindinduztevte akut

“consider alternative diagnostic
r adigung - | ’
v(::n:::\sd‘u::a%lerder B procedure If eGFR : 30 ’
Arbeitsgemeinschaftn..ﬂe

re” der Degl . ‘

et

und der peutschen Geselischaﬂ
fur Nephrologie e V.

“do not delay imaging in medical urgency
or if the alternatives are not equivalent”

(translation by me)

Latus et al., Der Kardiologe 2020
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But what happens if we just don’t give CM?
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“Renalism”
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Egsallsm: “alteration in practice
ause of an aversion to the risk of
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“Renalism” in 2021
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“high risk” for PC-AKI
intraarterial contrast
improved renal function

7

serum creatinine (mg/dl)
- N Leh) de o, (o2
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serum creatinine (mg/dl)
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low risk for PC-AKL
3x intravenous contrast
severe AKI
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it’s not deterministic

It’s idiosyncratic
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Changes in the landscape

of contrast nephropathy
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