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Contrast medium is used daily for accurate and effective diagnostic procedures. They are
often necessary to provide an exact diagnosis and are almost safe and effective when used

correctly. However contrast media can sometimes be life-threatening especially in elderly,
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since the elderly suffer from several problems. Aging is frequently accompanied by chronic
diseases like chronic renal failure, comorbidity, frailty and disability. Therefore, it is important
to know how reactions to contrast agents manifest and how to manage them immediately.
Decreased kidney functions are sometimes seen after intravenous contrast media injection
therefore radiologists should monitor all stages of the contrast injection. Accordingly, the
medical team should have information on the complications, prevention and care of the
patients under contrast media.

Implication for health policy/practice/research/medical education:

Patients, especially the elderly who are referred for contrast procedure, should be evaluated by a medical team prior to the
procedure. Use of low- or iso osmolar contrast and avoidance of nephrotoxic agents such as nonsteroidal anti-inflammatory drug
is suggested. Metformin should be discontinued before and 48 hours after contrast injection.

Please cite this paper as: Hasanpour Dehkordi A, Mirfendereski S, Taheri A. Contrast-associated acute kidney injury in elderly;
a mini-review on nursing prospectives. ] Renal Inj Prev. 2021; 10(1): e01. doi: 10.34172/jrip.2021.01.

Introduction

Chronic disease is one of the main causes of
hospitalization and leads to additional costs for patients
and administration. Over the past two decades, the
elderly population has more than doubled (1-3). Aging
is frequently accompanied by chronic diseases like
chronic renal failure, comorbidity, frailty, and disability
(1). As life expectancy increases, diagnostic procedures,
such as MRI and CT scan, are also increasing. Since the
elderly may have several chronic diseases at the same
time, such as diabetes or kidney failure or they may take
various medications; therefore, they are at greater risk
of complications (4). While contrast agents are excreted
through the kidneys and the glomerular filtration rate
(GFR) is reduced in the elderly, paying attention to this
aspect of elderly is of particular importance (1). Different

types of contrast agents are used to improve medical
images (5,6). Contrast agents have side effects (7). The
undesirable side effects of contrast agents prescription
vary from minor physiological disorders to severe and
rare life-threatening risks (6,7), therefore full familiarity
with the emergency manifestation and treatment of
contrast agents reactions should be considered especially
in an environment where contrast agents are injected
intravascularly (5-7). Recent studies showed annually,
half of the approximately 76 million CTs and 34 million
MRIs are performed through intravenous contrast agent
injection (5,8), while contrast agents reduce kidney
function, especially in high-risk patients containing
elderly. With the increasing administration of contrast
agents in diagnostic and therapeutic interventions and
because of the high age of patients and the presence of
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comorbidities (6), kidney disorders caused by injection

of contrast agents have become one of the most common

causes of acute renal failure in this age population (6,7,9).

In fact, some of the kidney injuries caused by contrast

agent are significant that lead to frequent hospitalizations,

increased financial burden and increased mortality up to

20% (10). In fact, the third reason for hospitalization in

acute renal failure patients is due to the use of contrast

agents in cardiac angiography (6,11). Nephropathy caused
by contrast agents is one of the known complications
following coronary artery catheterization. Its incidence
is less than 3% in normal individuals however in high-
risk patients such as those with kidney failure or diabetic
patients reaches up to 50% (10,12). Although contrast
agent-induced nephropathy is most likely to be reversible

(10,13,14), sometimes these people need dialysis and this

can lead to an increased hospital stay, an increased medical

cost, and increased hospital mortality of 12 to 37%. There
are several risk factors for contrast-induced nephropathy
that diabetes is one of the most important and most

common of them particularly in aging population (10,11).

Ideally, the contrast agent should be removed from the

body without any complications (5,8). According to what

mentioned above, having modern equipment, skillful
specialists and knowledge of emergency manifestation
and treatment of contrast material reactions is a necessary
entity. Some important guidelines are discussed here

(5,8,15).

Before injecting contrast agent, the following issues
must be considered:

e Food and drug allergic reaction history,
bronchospasm, heart and kidney diseases, especially
in high-risk individuals such as the elderly over 60
years old and under 5 years old (5,8,11,13,15).

e In the history of kidney disease, previous chronic
kidney disease, transplantation and tumor, and
a family history of kidney failure, insulin-treated
diabetes, antihypertensive drugs and wuse of
nephrotoxic drugs should be regarded.

e Estimated GFR (eGFR) <30 mL/min/1.73 m? before
IV (intravenous) or IA (intraarterial) contrast-
medium administration

e  eGFR <45 mL/min/1.73 m? if the patient admitted on
ICU or if intra-arterial

e  Contrast-medium administration

e Presence of risk factors for impaired renal function

in general (not specific for contrast-associated acute

kidney injury; contrast-associated acute kidney
injury), like hypercalcemia or presence of multiple
myeloma

Female gender

Low body mass index

Cardiovascular and metabolic risk factors

Malignancy

Inflammation

e Bleeding

e Anemia

e Hyperuricemia

e  Procedure-related

e Repeated contrast-medium injections in a short
period (48-72 hours)

e  Administration of high doses of contrast-medium

e Ratio of contrast-medium dose to absolute eGFR
should be <1.1

e Ratio of contrast-medium volume to eGFR should
be <3.0 (if contrast-medium concentration is 350 mg
iodine/mL) (5,6,8,11,16).

Side effects of contrast agents
The rout of contrast media administration can affect the
side effects. In oral/rectal use, these effects are reduced
because absorption in the gastrointestinal tract is very low.
Side effects of this method are heartburn, abdominal
pain and transient diarrhea especially if their volume is
high and high in concentration.
Thesideeffectsofintra-articularinjection (arthrography)
are pain and swelling. The most common side effects of
contrast media related to intravenous injection include
topical and systemic reactions like an anaphylactic shock
that is life-threatening, nausea, vomiting, a metallic taste
in the mouth, and generalized warmth or flushing, and
renal failure between 1% and 13% of cases, proteinuria,
damage to the tissue and compartment syndrome due to
contrast agent leakage (6,12,17).

Treatment of side effects

Flushing and feeling of warmth

There is no need for special treatment (if the patient has
stress, these side effects would be exacerbated, talk about
harmless things to avoid stress).

Skin side effects

For skin side effects such as severe hives and redness
intravenous hydrocortisone injection is suggested. A
doctor must do this procedure.

Nausea and restlessness
Deep breathing by the patient, breathing out, relaxing the
chest and visit by the physician (8,18-20).

Treatment of shock symptoms

Shock symptoms: Skin pallor, sweating, rapid pulse

The treatment: Trendelenburg position, notifying the
physician.

What should be done for patients with rapid and very
weak breathing, loss of consciousness or cardiac arrest?
Call the physician, cardiac-pulmonary resuscitation,
Trendelenburg position, using airway, using oxygen mask,
(capsule should be filled), pulse control, blood pressure
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control (put a pressure gauge on the arm).

High risk patients

High-risk patients are those with history of contrast agent
reaction, older patients, heart disease, diabetic patients,
the existence of disorder in the blood-brain barrier,
patients with renal failure, patients with radiographic
examinations who need high doses (8,18-20).

Prevention of complications in patients under contrast
media include

IV hydration with normal saline or oral hydration,
minimizing contrast volume, use of sodium bicarbonate
(21), N-acetylcysteine (NAC), calcium channel blockers,
adenosine antagonists, prostaglandin analogs, L-arginine,
statins, atrial natriuretic peptide, endothelin antagonists,
dopamine, fenoldopam, hypertonic mannitol and
furosemide (7,22-24). Discontinuation of metformin 48
hours after contrast injection.

Discussion

Contrast-induced reactions including nephrotoxicity are
serious side effects that require preventive care because
treatment options are of limited value. Physicians using
contrast media should incorporate prevention strategies
into their clinical practice. Consultant nephrologists can
help radiologists and cardiologists identify high-risk
patients and recommend the best practice to reduce the
incidence of contrast-associated acute kidney injury (25).
Recent studies show that contrast media is increasingly
used for diagnostic procedures in the elderly (26). In
the elderly, anatomical and physiological changes in
the kidneys, due to the process of aging, increases the
susceptibility of kidneys to structural dysfunction (26). As
the elderly are more at risk than other age groups there is
a need for preventive protocols before and after contrast-
enhanced examinations in the elderly.

Conclusion

Patients, especially the elderly who are referred for contrast
procedure, should be evaluated by a medical team prior to
the procedure since care should be given before and after
contrast injection. Use of low- or iso osmolar contrast
and avoidance of nephrotoxic agents such as nonsteroidal
anti-inflammatory drug is suggested. Metformin should
be discontinued before and up to 48 hours after contrast
injection. Additionally, it is recommended that the
contrast media be avoided or used at the lowest possible
volume and accordingly regular monitor of renal function
tests in high risk patients should also be considered.
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