CASE IN POINT

Nephrogenic Systemic Fibrosis in a
Patient With Multiple Inflammatory
Disorders
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The risk of developing nephrogenic systemic fibrosis in patients with end stage renal disease may
increase with exposure to gadolinium-based contrast dyes during magnetic resonance imaging.
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of 15 patients, nephrogenic systemic

fibrosis (NSF) is a rare scleroderma-
like fibrosing skin condition associated
with gadolinium exposure in end stage
renal disease (ESRD).! Patients with ad-
vanced chronic kidney disease (CKD) or
ESRD are at the highest risk for this condi-
tion when exposed to gadolinium-based
contrast dyes.

Nephrogenic systemic fibrosis is a dev-
astating and rapidly progressive condition,
making its prevention in at-risk popula-
tions of utmost importance. In this article,
the authors describe a case of a patient who
developed NSF in the setting of gadolinium
exposure and multiple inflammatory derma-
tologic conditions. This case illustrates the
possible role of a pro-inflammatory state in
predisposing to NSE which may help further
elucidate its mechanism of action.

First described in 2000 in a case series

CASE PRESENTATION

A 61-year-old Hispanic male with a history
of IV heroin use with ESRD secondary to
membranous glomerulonephritis on hemo-
dialysis and chronic hepatitis C infection pre-
sented to the West Los Angeles VAMC with
fevers and night sweats that had persisted for
2 weeks. His physical examination was no-
table for diffuse tender palpable purpura and
petechiae (including his palms and soles), al-
tered mental status, and diffuse myoclonic
jerks, which necessitated endotracheal in-
tubation and mechanical ventilation for
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airway protection. Blood cultures were pos-
itive for methicillin-sensitive Staphylococ-
cus aureus (MSSA). Laboratory results were
notable for an elevated sedimentation rate of
53 mm/h (0-10 mm/h), C-reactive protein of
19.8 mg/L (< 0.744 mg/dL), and albumin of
1.2 g/dL (3.2-4.8 g/dL). An extensive rheu-
matologic workup was unrevealing, and a
lumbar puncture was unremarkable. A bi-
opsy of his skin lesions was consistent with
leukocytoclastic vasculitis.

The patient’s prior hemodialysis access, a
tunneled dialysis catheter in the right sub-
clavian vein, was removed given concern
for line infection and replaced with an in-
ternal jugular temporary hemodialysis line.
Given his altered mental status and myo-
clonic jerks, the decision was made to pursue
a magnetic resonance imaging (MRI) scan of
the brain and spine with gadolinium contrast
to evaluate for cerebral vasculitis and/or sep-
tic emboli to the brain.

The patient received 15 mL of gadover-
setamide contrast in accordance with hospi-
tal imaging protocol. The MRI revealed only
chronic ischemic changes. The patient un-
derwent hemodialysis about 18 hours later.
The patient was treated with a 6-week course
of IV penicillin G. His altered mental status
and myoclonic jerks resolved without inter-
vention, and he was then discharged to an
acute rehabilitation unit.

Eight weeks after his initial presenta-
tion the patient developed a purulent
wound on his right forearm (Figure 1) and
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was readmitted for workup.
A biopsy of this wound was
consistent with pyoderma gan-
grenosum, and he was started
on high-dose steroids. He then
developed thickening and in-
duration of his bilateral fore-
arm skin with the characteristic
peau d’orange appearance of
NSE He developed contractures
of his upper and lower extrem-
ities over several days, which
caused him to become wheel-
chair-bound. Nephrogenic sys-
temic fibrosis was confirmed by
a skin biopsy that showed char-
acteristic diffuse dermal fibrosis
(Figures 2 and 3).

The patient was discharged
to continue physical and occu-
pational therapy to preserve his
functional mobility, as no other
treatment options were avail-
able. At the 3-month dermatol-
ogy clinic follow-up appointment, the patient
continued to have significant contractures of
his upper extremities and remained depen-
dent on his family for multiple activities of
daily living.

DISCUSSION
Nephrogenic systemic fibrosis is a poorly
understood inflammatory condition that
produces diffuse fibrosis of the skin. Typ-
ically, the disease begins with progressive
skin induration of the extremities. Systemic
involvement may occur, leading to fibro-
sis of skeletal muscle, fascia, and multiple
organs. Flexion contractures may develop
that limit physical function. Fibrosis can
become apparent within days to months
after exposure to gadolinium contrast.

Beyond renal insufficiency, it is unclear
what other risk factors predispose patients
to developing this condition. Only a minor-
ity of patients with CKD stages 1 through
4 will develop NSF on exposure to gado-
linium contrast. However, the incidence of
NSF among patients with CKD stage 5 who
are exposed to gadolinium has been esti-
mated to be about 13.4% in a prospective
study involving 18 patients.?

In a 2015 meta-analysis by Zhang and
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FIGURE 1 Skin Thickening on Forearm

Black arrows indicate areas of skin thickening; white arrow indicates a pyoderma gangrenosum lesion.

colleagues, the only clear risk factor identi-
fied for the development of NSF, aside from
gadolinium exposure, was severe renal in-
sufficiency with a glomerular filtration rate
of < 30 mL/min/1.75m?. Due to the lim-
ited number of patients identified with this
disease, it is difficult to identify other risk
factors associated with the development of
NSE Based on in vitro studies, it has been
postulated that a pro-inflammatory state
predisposes patients to develop NSE*> The
proposed mechanism for NSF involves ex-
travasation of gadolinium in the setting of
vascular endothelial permeability.>® Gadolin-
ium then interacts with tissue macrophages,
which induce the release of inflammatory cy-
tokines and the secretion of smooth muscle
actin by dermal fibroblasts.®

Treatment of NSF has been largely unsuc-
cessful. Multiple modalities of treatment that
included topical and oral steroids, immuno-
suppression, plasmapheresis, and ultravio-
lent therapy have been attempted, none of
which have been proven to consistently limit
progression of the disease.® The most effec-
tive intervention is early physical therapy to
preserve functionality and prevent contrac-
ture formation. For patients who are eligible,
early renal transplantation may offer the best
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Nephrogenic Systemic Fibrosis

FIGURE 2 Haematoxylin and Eosin Stain,
4x Magnification of Fibrotic Tissue in the
Deep Dermis
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Arrows indicate haemotoxylin and eosin stain (4x) showing Arrows indicate haooxylin and eosinstain (4x) showing dermal
fibrosis with thick collagen deposition.

bands of fibrotic tissue in the deep dermis; 1 shows normal
subcutaneous adipose tissue; 2 indicates reticular dermis.

chance of improved mobility. In a case series
review by Cuffy and colleagues, 5 of 6 pa-
tients who underwent renal transplantation
after the development of NSF experienced
softening of the involved skin, and 2 patients
had improved mobility of joints.’

CONCLUSION

The case presented here illustrates a possi-
ble association between a pro-inflammatory
state and the development of NSE This pa-
tient had multiple inflammatory conditions,
including MSSA bacteremia, leukocytoclas-
tic vasculitis, and pyoderma gangrenosum
(the latter 2 conditions were thought to
be associated with his underlying chronic
hepatitis C infection), which the authors
believe predisposed him to endothelial per-
meability and risk for developing NSE The
risk of developing NSF in at-risk patients
with each episode of gadolinium exposure is
estimated around 2.4%, or an incidence of
4.3 cases per 1,000 patient-years, leading the
American College of Radiologists to recom-
mend against the administration of gadolin-
ium-based contrast except in cases in which
benefits clearly outweigh risks.'® However,
an MRI with gadolinium contrast can offer
high diagnostic yield in cases such as the one
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FIGURE 3 Haematoxylin and Eosin Stain,
4x Magnification of Dermal Fibrosis

presented here in which a diagnosis remains
elusive. Moreover, the use of linear gadolin-
ium-based contrast agents such as gadover-
setamide, as in this case, has been reported to
be associated with higher incidence of NSE>
Since this case, the West Los Angeles VAMC
has switched to gadobutrol contrast for its
MRI protocol, which has been purported to
be a lower risk agent compared with that of
linear gadolinium-based contrast agents (al-
though several cases of NSF have been re-
ported with gadobutrol in the literature)."*

Providers weighing the decision to ad-
minister gadolinium contrast to patients
with ESRD should discuss the risks and
benefits thoroughly, especially in patients
with preexisting inflammatory conditions.
In addition, although it has not been shown
to effectively reduce the risk of NSF after ad-
ministration of gadolinium, hemodialysis is
recommended 2 hours after contrast admin-
istration for individuals at risk (the study pa-
tient received hemodialysis approximately
18 hours after)." Given the lack of effective
treatment options for NSE prevention is key.
A deeper understanding of the pathophysiol-
ogy of NSF and identification of its risk fac-
tors is paramount to the prevention of this
devastating disease.
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