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Nephrogenic systemic fibrosis (NSF) is a rare, progressive,
and sometimes fatal disorder found in patients with reduced
kidney function. NSF is characterized by skin thickening,
painful joint contractures, and fibrosis of multiple organs.
There is an increasing recognition of NSF over the past
decade and one of the first papers to describe NSF was a
paper by Cowper et al in 2000.1 In 2006,Marckmann et al and
Grobner reported the association of NSF with gadolinium-
based contrast agents (GBCAs).2,3 In 2006 and 2007, the US
Food and Drug Administration (FDA) released an advisory
and asked magnetic resonance (MR) contrast manufacturers
to include a box warning on risk of NSF. By 2011, the
American College of Radiology (ACR) and Yale International
NSF registry had tracked 500 and 360 cases of NSF, respec-
tively. The reported incidence of NSF has been steadily
decreasing over the last decade.4

The exact mechanism of NSF causation is still unknown,
but the association between NSF and exposure to GBCAs is
generally accepted. There are known differences in the
likelihood of a patient developing NSF after exposure to
different GBCA agents. Based on these differences, ACR
categorizedMR contrast agents into three groups in its latest
manual on radiology-contrast agents in 2023 based on
reported associations with NSF in vulnerable patients.5

Group I consists of contrast agents with largest number of
NSF cases, group II includes agents with few if any uncon-
founded cases, and group III includes agents for which data is
limited. These recommendations are comprehensive and
consider special situations such as patients already on

dialysis and acute renal failure. In brief, group I contrast
agents are contraindicated in severe renal dysfunction
chronic kidney disease (CKD) 4 or 5 (estimated glomerular
filtration rate [eGFR] <30mL/min/1.73 m2). A group II agent
should be used in these patients if there is significant benefit
from the use of MR contrast. Guidelines are less clear for
those with CKD 3 (eGFR: 30–59mL/min/1.73 m2). For those
with CKD 1 or 2 (eGFR: 60–119mL/min/1.73 m2), any MR
contrast agent can be safely administered. GBCAs can be
divided according towhether the ligand linked to gadolinium
is linear or macrocyclic. In general, macrocyclic agents are
more stable than linear agents (less dissociation of gadolini-
um from ligand).6 In 2017, European Union imposed restric-
tions on the use of linear contrast agents and assessed the
benefit–risk balance to be unfavorable.7 However, a blanket
restriction on the use of linear MR contrast agents has not
been placed by the FDA in the United States.

Most of the published studies on this topic are from
Western literature and only a few case reports have been
published from India.8,9 This may be due to several reasons.
Until recently, widespread access to MRI and MRI contrast
agents was limited especially in rural and semiurban areas.
In India, there is no national registry or database for NSF that
might affect reporting and estimates of magnitude. NSF
usually begins a few days to months after the MRI contrast
administration that may also add to confusion regarding
cause and effect. The knowledge of this entity among intern-
ists, radiologists, and dermatologists is also variable thatmay
also contribute to low numbers reported.
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In India, a lot of effort and thought go into assessing
patients for the administration of MRI contrast. However,
many practicing physicians and some radiologists do not
possess significant awareness of issues related to MRI
contrast, renal failure, and NSF. A GFR level of just 1 (or
in some places serum creatinine of 0.1) less than the cutoff
can trigger MRI contrast being contraindicated in some
patients. The issue of acute renal failure or current dialysis
is not often considered. Is the excessive fear of NSF truly
warranted, especially when class II agents are available for
use? Is it possible that the harm of not giving the MRI
contrast agent outweighs the risk of developing NSF in
many patients? MR contrast can certainly help in more
accurate diagnosis in many patients. This is a critical issue
that directly relates to patient care. None of the authors
(who are primarily diagnostic radiologists with experience
after postgraduation of 20 years or more) have observed a
case of NSF in their patients. There is also no published
study of NSF from India. We need to reflect on what this
means for practicing radiologists in India. Should we con-
vert completely to group II agents, lead a collaborative study
of NSF in India with dermatologists, or improve awareness
of newer concepts related to MR-contrast agents (differ-
ences between macrocyclic vs. linear contrast agents, renal
function criteria as related to NSF, MR contrast
deposition).5,6,10

The decision to administer contrast is crucial in improving
diagnostic accuracy. To summarize, we feel a case-by-case
benefit-to-risk assessment, discussion with referring physi-
cian and patient consent is warranted in all patients. This
may lead to more patients being benefited by a contrast-
enhanced study rather than decisions being bound by an
excessive fear of NSF not based on evidence.
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