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Use of GBCA in MRIs for High-Risk Patients
To the Editor: We read with interest the case 
report of nephrogenic systemic fibrosis (NSF) 
by Chuang, Kaneshiro, and Betancourt in the 
June 2018 issue of Federal Practitioner.1 It was 
reported that a 61-year-old Hispanic male pa-
tient with a history of IV heroin abuse with 
end-stage renal disease (ESRD) secondary to 
membranous glomerulonephritis on hemodi-
alysis and chronic hepatitis C infection received 
15 mL gadoversetamide, a linear gadolinium-
based contrast agent (GBCA) during magnetic 
resonance imaging (MRI) of the brain. Hemodi-
alysis was performed 18 hours after the contrast 
administration.

Eight weeks after his initial presentation, 
the patient developed pyoderma gangrenosum 
on his right forearm, which was treated with 
high-dose steroids. He then developed thicken-
ing and induration of his bilateral forearm skin 
with peau d’orange appearance. NSF was con-
firmed by a skin biopsy. The patient developed 
contractures of his upper and lower extremities 
and was finally wheelchair bound.

This case is very concerning since no NSF 
cases in patients receiving GBCA have been 
published since 2009. Unfortunately, the au-
thors give no information on the occurrence 
of this particular case. Thus, it is unclear 
whether this case was observed before or after 
the switch to macrocyclic agents in patients 
with reduced renal function. The reported pa-
tient with ESRD was on hemodialysis and re-
ceived 15 mL gadoversetamide during MRI of 
the brain. In 2007 the ESUR (European Society 
of Urogenital Radiology) published guidelines 
indicating linear GBCA (gadodiamide, gado-
versetamide, gadopentetate dimeglumine) as 
high-risk agents that may not be used in pa-
tients with eGFR < 30 mL/min/1.73 m2.2,3 

Consequently in 2007, the European Medi-
cines Agency contraindicated these linear 
GBCA in patients with chronic kidney dis-
ease grades 4 and 5. Also in 2007 the US Food 
and Drug Administration (FDA) requested a 
revision of the prescribing information for all  
5 GBCA approved in the US.4 In response to ac-
cumulating more informative data, in 2010 the 
FDA again used this class labeling approach to 

more explicitly describe differences in NSF risks 
among the agents.4 FDA regulation and contra-
indication of the use of low-stability GBCA in 
patients with advanced renal impairment and 
robust local policies on the safe use of these 
agents have resulted in marked reduction in the 
prevalence of NSF in the US. This case report 
needs to clarify why a high-risk linear agent was 
administered to a patient with ESRD.

In 2006 Grobner and Marckmann and col-
leagues reported their observations of a previ-
ously unrecognized link between exposure to 
gadodiamide and the development of NSF.5,6 
It soon became clear that NSF is a delayed ad-
verse contrast reaction that may cause severe 
disability and even death. Advanced renal dis-
ease and high-risk linear GBCA are the main 
factors in the pathogenesis of NSF. Addition-
ally, the dose of the agent may play a role. NSF 
can occur from hours to years after exposure to 
GBCA. Not all patients with severe kidney dis-
ease exposed to high-risk agents developed NSF. 
Thus, additional factors were proposed to play 
a role in the pathogenesis of NSF. Among those 
factors were erythropoietin, metabolic acido-
sis, anion gap, iron, increased phosphate, zinc 
loss, proinflammatory conditions/inflamma-
tion and angiotensin-converting enzyme (ACE) 
inhibitors.7 Although there is little proof with 
these assumptions, special care must be taken 
as shown by this reported patient with multiple 
inflammatory disorders.
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To the Editor: With great interest, I read the case 
report by Chuang, Kaneshiro, and Betancourt.1 
Patients with nephrogenic systemic fibrosis 
(NSF) are of special interest because the disease 
is still unclear as mentioned by the authors. Al-
though new cases may occur,2 this case raises 
some concerns that I would like to address. 

First, it would be of great interest to know 
the date when the patient received the high-
risk gadolinium-based contrast agent (GBCA) 
gadoversetamide. Unfortunately, the authors 
did not mention the date of the injection of the 
GBCA that probably caused NSF. Due to the 
obvious association between the applications of 
special GBCAs in 2006, the US Food and Drug 
Administration (FDA) warned physicians not 
to inject these contrast agents in patients with 
compromised kidney function.3 Moreover, in 
2007 the American College of Radiology (ACR) 
published guidelines for the safe use of GBCAs 
in patients with renal failure.4 Also, the Euro-
pean Medicines Agency (EMA) demanded that 
companies provide warning in product inserts 
about the acquisition of NSF in patients with 
severe kidney injury.5 

Second, the clinical illustration of the case 
is inadequate. In the manuscript, we read that 
the patient acquired NSF-characteristic le-
sions like peau d’orange skin lesions and con-
tractures of his extremities, but unfortunately, 
Chuang, Kaneshiro, and Betancourt did not 
provide figures that show them. On the other 
hand, Figure 1 shows an uncharacteristic der-
mal induration around inflammatory and ul-
cerated skin lesion (pyoderma gangrenosum).1 
Such clinical signs are well known and occur  

perilesional of different conditions indepen-
dently of NSF.6-8 

Third, the histological features described as 
presence of fibrotic tissue in the deep dermis in 
Figure 2, and dermal fibrosis with thick colla-
gen deposition in Figure 31 do not confirm the 
existence of NSF. 

Taken together, the case presented by Chuang, 
Kaneshiro, and Betancourt contains some unclear 
aspects; therefore, it is questionable whether the 
published case describes a patient with NSF or 
not. In the current presentation, the diagnosis 
NSF seems to be an overestimation. 

NSF still is a poorly understood disorder. 
Therefore, exactly documented new cases 
could be of clinical value when providing in-
teresting information. Even single cases could 
shed some light in the darkness of the patho-
logical mechanisms of this entity. On the other 
hand, we should not mix the existing cohort of 
published NSF cases with other scleroderma-
like diseases, because this will lead to a confu-
sion. Moreover, such a practice could inhibit 
the discovery of the pathophysiology of NSF. 
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Response: We thank Drs. Heinz, van der 
Molen, and Roditi for their valuable response. 
The following is the opinion of the authors 
and is not representative of the views or poli-
cies of our institution. The patient in this case 
received a gadolinium-based contrast agent 
(GBCA) in 2015 and was diagnosed with 
nephrogenic systemic fibrosis (NSF) 8 weeks 
later. We agree with the correspondents that 
linear GBCAs should not be used in patients 
with eGFR < 30 mL/min/1.73 m2. To date, a 
few cases of patients who received GBCA and 
developed NSF since 2009 have unfortunately 
continued to be reported in the literature.1-3 

Our intention in publishing this case was to 
provide ongoing education to the medical 
community regarding this serious condition 
to ensure prevention of future cases.

We thank Dr. Böhm for her important in-
quiry. The patient received a histopathologic 
diagnosis of NSF. The report from the pa-
tient’s left dorsal forearm skin punch biopsy 
was read by our pathologist as “fibrosis and 
inflammation consistent with nephrogenic 
systemic fibrosis,” a diagnosis agreed upon 

by our colleagues in the dermatology and 
rheumatology departments based on the ra-
pidity of his symptom onset and progression. 
While we acknowledge that this patient had 
other inflammatory disorders of the skin that 
may have coexisted with the diagnosis, after 
weighing the preponderance of clinical ev-
idence in support of the biopsy results, we 
believe that this represents a case of NSF, 
which is associated with high morbidity and 
mortality. Thankfully, the patient in this case 
engaged extensively in physical and occupa-
tional therapy and is still alive nearly 4 years 
later. We would like to thank all the letter 
writers for their correspondence. 
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