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Brief communication

NNocTpa HMpKOBa HeAOCTaTHICTb YHACNIAOK
BUKOPUCTAHHSAAM BHYTPIWHbOBEHHMUX
KOHTPaACTHUX PEYOBUH AN MeANYHUX
paaioNnoriyvHMX BTpy4YaHb: NMOLWMPEHICTb Ta
BM3HA4YeHHSNA (paKTOpiB BNJINBY

Cranicnae Kyxnescbkui ! Kpictian Epnit, Mapkyc Tonne3?

! JlikapHs cB. Mosega, bepniH-Temnenbrop, HimeuydnHa
2 YHiBepcuTeTCchbKa KiiHika «lllapite», bepaiH, HimeydyuHa

MeanKo-peHTreHoNOoriYHi AiarHOCTMYHI abo TepaneBTUYHI BTPY-
YaHHS WMPOKO 3aCTOCOBYOTLCA AJ19 3BUHHUX MEAUYHMX NpoLe-
AYyp Y NauieHTIB pi3HOro Biky. BogHoyac BMAMB PEHTrEeHOKOH-
TPacTHMX PEYOBUH yCe 4acTile BBaaXiTb MPUUYMHOIO FOCTPOI
HUpKOBOI HegocTaTHOCTI (FTHH), ska ckopo4ye TpMBanicTb XuUT-
TS NauienTiB. MeToto LUbOro gocnigXeHHs 6ys0 BUBUUTU BigMiH-
HOCTi B MOLUMPEHOCTI Ta YMHHUKAX BMAMBY Yy Bunaaky MNHH Ta
1T NigTMNIB y NaUieHTIB NiCAA PEeHTreHoNOorYHUX AiarHOCTUYHUX
abo TepaneBTUYHMX BTpyYaHb i3 3aCTOCYBaHHSAM BHYTPILIHbO-
BEHHUX KOHTPACTHMUX PEYOBMH, 30KpPeEMa KOMM'lOTepPHOI TOMO-
rpadii (KT), aHriorpadii Ta MarHiTHo-pe3oHaHCHOI ToMorpadii
(MPT). Y ubomy obcepBauinHOMy AOCAIAXKEHHI B3A1M yyacTb
8060 nauieHTiB (3 Bennkoi HedponoridHoi KniHiku B BepniHi,
HimeyunHa). THH 6yno giarHocTtoBaHO BigMNoOBiAHO OO KpuTe-
piiB AKIN. 3aranbHa nowwupeHictb N'HH ctaHoBuna 9%. MNepe-
BaXkann nauieHtn 3 'HH Bikom 60-79 pokiB (51%) i 80-100
pokiB (37%) BignosiaHo. 'HH 6yna cyTTeBO noB’s3aHa 3 BMKO-
PUCTaHHSM NOAOBaHUX PEHTreHOKOHTPACTHUX peyoBUH (94%)
nicnga KT 14 anriorpadii, a 92% nauieHTiB manu kputepii AKIN

1. MNowwupeHictb AKIN 2 Ta AKIN 3 6yna Buwotw cepesn nauieHTiB nicns MPT i3 HelogoBaHMMMU
PEHTrFEHOKOHTPacCTHUMU pevyoBMHaMM. 3a niAcyMKaMm oTpUMaHuX pesynbTtaTiB Yactota MHH cepen
NauieHTIiB Nicng BHYTPILWHBOBEHHOINO BBEAEHHSA KOHTPACTHOI PEeYOBUHWN A/ NiKYBasIbHOro peHTre-
HOMIOTYHOr0 BTPYYaHHS € HU3bKOW. Bbyno BUABNEHO, WO BiAMIHHOCTI B nowupeHocTi THH nos’a-
3aHi 3 BiKOM i TUMOM BUKOPUCTAHNX KOHTPACTHUX PEYOBUH.

KnroyoBi csoBa: roctpa HVWPKOBa HeAOCTaTHICTb, MOAOBaHi PEeHTreHOKOHTPACTHI pe4vYoBUHY,
HeMoaoBaHi PEHTreHOKOHTPAacTHI pevyoBuHU, Hedponoria, paaionoria, AKIN
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Acute kidney injury induced with intravenous
contrast agents for medical radiological
interventions: Incidence and determination
of the influencing factors
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2Charity-University Medicine Berlin, Berlin, Germany

Medical radiological diagnostic or therapeutic interventions
are widely used as routine medical procedures in patients of
all ages. At the same time, radiographic contrast agent ex-
posure has been increasingly blamed for acute kidney inju-
ry (AKI) which reduces patients’ quality of life. This study
aimed to explore the differences in incidence and influencing
factors for AKI and its subtypes among patients after radio-
logical diagnostic or therapeutic interventions with intravenous
contrast agents, including computed tomography (CT), an-
giography, and magnetic resonance imaging (MRI). This ob-
servational study included 8060 patients (from the large
nephrological clinic in Berlin, Germany) and AKI was diag-
nosed according to AKIN criteria ranging. The pooled preva-
lence of AKI was 9 %. Patients with AKI aged 60-79 years
(51%) and 80-100 years (37%), respectively, were predom-
inant. AKI was significantly associated with using iodinat-
ed radiographic contrast agents (94 %) after CT and angiog-
raphy and 92 % of patients had AKIN 1. The prevalence of
AKIN 2 and AKIN 3 was higher among patients after MRI with
non-iodinated radiographic contrast agents. To sum up ob-
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tained results, the incidence of AKI among patients after intravenous contrast agents for medical
radiological interventions is low. Differences in the prevalence of AKI were found to be related to
age and the type of contrast agents used.

Keywords: Acute kidney injury, Iodinated radiographic contrast agents Non-iodinated radiographic
contrast agent, Nephrology, Radiology, AKIN
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Medical radiographic diagnostic or therapeutic
interventions are widely used as routine med-
ical procedures in patients of all ages. At the
same time, radiographic contrast agent expo-
sure has been increasingly blamed for acute
kidney injury (AKI) which reduces patients’
quality of life. Acute kidney injury (AKI) is a
disease that requires intensive treatment.
For a long time, it has been considered that
using iodinated and non-iodinated contrast
agents for radiographic diagnostic imaging
and/or medical interventions may adversely
affect patients’ renal function or cause acute
kidney injury (AKI) [1, 2]. Lately, the matter
of possible numerous side effects of contrast
agents, including AKI induction [3-5], has been
causing interdisciplinary discussions among
physicians of different specialities [6, 7]. Many
research groups have shown controversial
results in terms of contrast agent application for
patients with kidney disease [8, 9]. Therefore,
determining the prevalence and factors
influencing the occurrence of AKI in patients
with kidney disease who undergo medical
diagnostic and/or therapeutic radiological
interventions based on the use of contrast
agents is an urgent medical problem. These
circumstances caused the aim of our research:
to study the effects of iodinated and non-
iodinated contrast agents used for radiographic
visual and therapeutic interventions for patients
in the hospital serving numerous patients with
nephrological diseases.

The study group consisted of patients treated
at the St. Joseph Hospital in Berlin-Tempelhof
(Germany) for the past 5 years (2014-2019).
A total of 8060 patients who underwent
radiographic examinations (computed
tomography (CT), angiography and magnetic
resonance imaging (MRI)) were analyzed
to assess the activity of various organs and
systems and/or in view of prescribed medical
interventions through the administration of
iodinated and non-iodinated contrast agents.
Signs of acute kidney injury were assessed
based on the study of clinical parameters of
renal function in terms of creatinine content
before and after the diagnostic imaging with
contrast agents. Subsequently, the results
were interpreted according to KDIGO (Kidney
Disease: Improving Global Outcomes) clinical
guidelines [10] using clinical recommendation
criteria elaborated by the AKIN (Acute
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Kidney Injury Network) working group and
highlighting three stages of acute kidney in-
jury: AKIN 1, AKIN 2, AKIN 3 [11] (Table 1).
We considered that if the patient’s dynamics
of creatinine content exceeded the base-
line by 1.3 times after medical radiographic
intervention with intravenous administration
of contrast agents, there was a risk of AKI.

Table 1.

Determining stages of acute kidney
injury based on AKIN criteria

AKIN
stage
1

Creatinine content in
blood serum

1.5 - 1.9 * from the

Urine output

< 0.5 ml/kg during

baseline or > 0,3 mg/dl 6-12 hours
2 2.0 - 2.9 * from the < 0.5 ml/kg during >
baseline 12 hours
3 3.0 * from the base- | < 0.3 ml/kg/hour during

> 24 hours or anuria
during = 12 hours

line or = 4 mg/dl or
dialysis

The general age characteristics of patients
involved in the study group are presented in
Table 2. Patients aged 60-79 were the most
numerous in the study group - 52%, followed
by the 60-79 age group - 38%.

Table 2

Distribution of patients
in the observation group by age

Age (years) Number of patients
0-19 11
20-39 85
40-59 698
60-79 4205
80-100 3051
100+ 10

The results of studies of creatinine content dy-
namics in the blood serum of patients (n
8060, of which 53% were women and 47%
men) before the procedure of contrast agent
administration, which we considered basal
values, and after radiographic procedures,
based on which the AKI was diagnosed, are
presented in Figure 1. After radiographic
studies using contrast agents, 2890 patients in
the study group were found to have creatinine
content less than 1.3 from the baseline; in
the remaining patients (n = 3958), creatinine
content was greater than 1.3 mg/dl, and in
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1212 patients, it was more than 2.5 mg/dl
(Figure 1.A). Based on AKIN criteria, it was
established that after the administration of the
contrast agent used to conduct radiographic
studies, signs of kidney injury were absent in
91% (7364 cases) of patients. Acute kidney
injury developed only in 9% of patients (696
cases out of 8060) (Figure 1.B).

g

W Serum creatinine 1.3
M Serum creatinine > 1.3
W Serum creatinine > 2.5

m Non-AKI B AKI

Figure 1.A (left): the assessment of kidney function
through the investigation of basal serum creatinine level
in patients (n=8060); B (right): Data of signs of acute
kidney injury (AKI) in patients based on AKIN criteria

We have established the age characteristics
of AKI after the application of contrast
agents. Age differences in the prevalence of
AKI are presented in Table. 3. It shows that
manifestations of AKI were most common in the
group of patients aged 60-79 and amounted to
51% and in persons aged 80-100 - 37% of the
total number of patients (Table 3).

Table 3

Age differences in the prevalence
of acute kidney injury

Age (years) | Number | AKIN 1 | AKIN 2 | AKIN 3
0-19 1 1 - -
20-39 5 5 - -
40-59 55 50 2 3
60-79 355 323 25 7

80-100 279 260 16 3
100+ 1 - 1 -

The increased susceptibility to AKI in this
category of patients can be explained by
age-related changes in renal function and
comorbidities. In the 60-79 age group,
manifestations of kidney injury were most
pronounced and had the greatest extent of
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the signs of AKIN 2 and AKIN 3.

Subsequently, we found that in 94% of pa-
tients with AKI, renal impairment was caused
by radiographic studies using iodine-contain-
ing substances during CT and angiography.
Patients who were administered non-iodinated
substances (6%) during MRI with a contrast
agent containing gadolinium, had signs of kid-
ney injury according to AKIN 2 and AKIN 3
criteria.

Non-iodinated
radiographic
contrast media
6%

lodinated
radiographic
contrast media
94%

Figure 2. The incidence of acute kidney injury signs in
patients (n=8060) after using iodinated radiographic
contrast agents and non-iodinated contrast agents

The next stage of our research was to
study the degree of kidney injury based
on AKIN criteria among patients who were
administered iodinated contrast agents and
had signs of AKI. The vast majority of these
patients (92%) had signs of AKIN-1, but in 44
cases, the AKIN-2 stage was observed, and
in 13 out of 8060 cases, the AKIN-3 stage
was diagnosed (Fig. 2B).

%

= AKIN 1

= AKIN 2 AKIN 3

Figure 3. The degree of contrast-induced acute kidney
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injury (CI-AKI) based on AKIN classification among pa-
tients aged 60-80 with AKIN 1, AKIN 2, AKIN 3

The obtained results allow concluding that the
prevalence of AKI after medical radiographic
studies using contrast agents is low, as it was
observed in only 9% of patients from the total
number of persons included in the study group.
Most cases of acute kidney injury have been
reported in people aged 60-79. Manifestations
of the acute kidney injury meeting AKIN 2 and
AKIN 3 criteria, were found in only 1% of all
patients diagnosed with AKI. We were unable
to establish significant differences between
the effects of iodinated and non-iodinated

Brief communication

contrast agents in the occurrence of AKI,
as both groups had an almost identical per-
centage of patients with respective criteria.
However, in the case of the administration of
non-iodinated contrast agents for radiographic
imaging, acute kidney injury based on AKIN 2
and AKIN 3 criteria was more common.

Study limitations include the conduct of
a retrospective analysis of the electronic
database of patients for 2015-2019. In the
future, the experimental group of patients will
be supplemented with data for 2019-2022 and
statistical analysis will be conducted to account
for significant findings and 95% confidence

10.

11.
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