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Reform of Clinical Research Regulations, Finally

guidance among the Common 
Rule agencies. The proposals 
could result in significant im-
provements, especially in facilitat-
ing social and behavioral science, 
health services, multicenter, and 
other types of research. They 
also clarify and specify proce-
dures for research using biospec-
imens and existing data.

Nevertheless, no one will con-
sider this NPRM perfect. It man-
ifests a near-obsession with the 
rules governing biospecimens, re-
sulting in what some critics call 
biospecimen exceptionalism. A 
proposed centralized database for 
adverse events that would have 
streamlined reporting and pro-
vided a comprehensive picture of 
research risks was unfortunately 

dropped. Some ex-
perts doubt that the 
reforms will truly 

streamline informed-consent doc-
uments, since additional infor-
mation will also be required. IRB 
members strongly object to lack 
of appreciation for local factors 
and flexibility in mandatory single-
IRB review for multisite studies. 
Others may object to the broad 
consent for future use of bio-

specimens — some objecting to 
its breadth and some to requir-
ing consent at all. Still others 
worry that the proposals include 
promises — for informed-consent 
templates, an exemption-determi-
nation tool, updates on minimal-
risk interventions — on which 
the government might not deliver 
in a way that appropriately pro-
tects research participants.

Inherently, this reform is a 
compromise. But we cannot let 
our ideal undermine the only 
substantive effort since 1991 to 
reform human-subjects protec-
tions. If reforms are spurned be-
cause people are holding out for 
a better deal, the status quo will 
be maintained. And who knows 
when the requisite ingredients 
will come together to generate 
change? We desperately need re-
form to better protect research 
participants, improve the effi-
ciency of the review process, and 
facilitate more research.

Once the NPRM comment pe-
riod ends on December 7, I urge 
the government to issue final reg-
ulations expeditiously. Dragging 
out the process longer won’t 
make the reforms better.

Editor’s note: HHS has extended 
the comment period by 30 days,  
to January 6, 2016.

Disclosure forms provided by the author 
are available with the full text of this article 
at NEJM.org.

From the Office of the Vice Provost; the De-
partment of Medical Ethics and Health Pol-
icy, Perelman School of Medicine; and the 
Wharton School, University of Pennsylva-
nia, Philadelphia.

This article was published on November 4, 
2015, at NEJM.org.
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At times, the Food and Drug 
Administration (FDA) must 

grapple with safety concerns re-
lated to off-label uses of FDA-
approved medications. Over the 
past several years, we have sought 
to understand the risk of serious 
neurologic events that occur af-
ter the epidural injection of glu-
cocorticoids (corticosteroids) — 
a procedure that is commonly 
performed in the United States 

in an effort to manage radicular 
neck and back pain. The FDA has 
not approved any injectable gluco-
corticoid product for epidural ad-
ministration, so any such use is 
considered off-label — part of 
the practice of medicine and not 
regulated by the FDA.

In 2009, the FDA began evalu-
ating serious neurologic events as-
sociated with epidural glucocorti-
coid injections. Between 1997 and 

2014, a total of 90 serious and 
sometimes fatal neurologic events 
were reported to the FDA Adverse 
Event Reporting System (FAERS), 
including cases of paraplegia, 
quadriplegia, spinal cord infarc-
tion, and stroke. (Compounded 
glucocorticoids used in epidural 
injections have been associated 
with fungal meningitis, but cases 
involving contaminated products 
were not included in the case 
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series under consideration.) Po-
tential causes of these adverse 
events included technique-related 
problems such as intrathecal injec-
tion, epidural hematoma, direct 
spinal cord injury, and embolic 
infarction after inadvertent intra-
arterial injection.

Procedure- and patient-related 
factors may contribute to the risk 
of serious neurologic events. These 
factors include the level of spinal 
injection, the method of approach-
ing the epidural space (e.g., inter-
laminar or transforaminal), and 
the degree of sedation of the pa-
tient. For example, the vascular 
anatomy of the cervical region 
may increase the risk of inadver-
tent intraarterial injection with the 
transforaminal approach. Although 
radiographic guidance may help 
minimize risk, there are reports 
in FAERS of serious neurologic 
events even with the use of fluo-
roscopy. Also, patients who are 
more heavily sedated during the 
procedure may not be able to 
provide feedback about symptoms 
caused by inadvertent contact 
with neural structures.

A central question is the role 
of the glucocorticoids themselves 

in these adverse events. There is 
concern that in glucocorticoids 
formulated as suspensions rather 
than solutions, particulate mat-
ter may pose an increased risk of 
embolism after inadvertent intra-
vascular injection. All catastrophic 
events (those resulting in perma-
nent disability or death) reported 
to FAERS were associated with 
injection of a suspension, whereas 
only a few cases involving tem-
porary symptoms were reported 
with glucocorticoid solutions.

To evaluate the relative use in 
the United States of these differ-
ent glucocorticoid formulations 
in epidural injections, the FDA 
analyzed health care claims data 
from IMS Health (projected to 
the U.S. commercially insured 
population) and Medicare. Among 
beneficiaries of Medicare Parts A 
and B who were 65 years of age or 
older in 2013, more than 1.3 mil-
lion epidural glucocorticoid injec-
tions were performed in approx-
imately 426,000 patients. IMS 
Health data indicate that an esti-
mated 604,000 commercially in-
sured U.S. patients less than 65 
years of age received an epidural 
glucocorticoid injection in 2013 

(see graph). Although we do not 
have access to information about 
the extent of utilization of com-
pounded products used for such 
injections because they are not 
regulated by the FDA, Medicare 
and IMS Health data show that 
suspension formulations account-
ed for more than 80% of utiliza-
tion of commercially available 
products. Because the use of so-
lutions is so limited, it’s difficult 
to assess the relative safety of so-
lutions as compared with sus-
pensions on the basis of the ex-
isting data. The increasing use of 
solutions for epidural injections 
by the transforaminal approach 
between 2009 and 2013, from 
5% to 15% of patients younger 
than 65, may reflect increased 
concern regarding the safety of 
suspensions administered by the 
transforaminal route (see graph). 
A similar but smaller trend was 
observed in the Medicare popula-
tion (an increase from 4% to 9%).

Although inadvertent intraarte-
rial injection is one mechanism 
for serious neurologic events, 
there are other potential causes. 
A study conducted as part of the 
American Society of Anesthesi-
ologists’ Closed Claims Project 
showed that in cases of cervical 
procedures for chronic pain that 
led to malpractice claims, direct 
needle trauma to a nerve or the 
spinal cord was the most com-
mon procedure-related event.1 Al-
though many observers believe 
that the risk of injury occurs pri-
marily with transforaminal cervi-
cal injections, the authors of this 
analysis found that of the cervi-
cal epidural procedures that were 
associated with spinal cord injury, 
two thirds were performed with 
the interlaminar approach and 
one third with the transforami-
nal approach.

Because of the technical nature 
of epidural glucocorticoid injec-
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tion, in 2011 the FDA’s Safe Use 
Initiative facilitated the organiza-
tion of an external expert working 
group to engage the community 
that performs these procedures 
in developing recommendations 
for minimizing the risk of seri-
ous neurologic events. That group 
recently published its clinical con-
siderations for health care provid-
ers.2 Although the FDA facilitated 
meetings, the recommendations 
come from the working group, 
not the agency.

In 2014, the FDA issued a re-
quirement that all injectable glu-
cocorticoid product labels carry a 
warning stating that “serious neu-
rologic events, some resulting in 
death, have been reported with 
epidural injection of corticoste-
roids” and that the “safety and 
effectiveness of epidural admin-
istration of corticosteroids have 
not been established and cortico-
steroids are not approved for this 
use.”3 The agency determined that 
the class warning was warranted 
on the basis of its analysis of 
FAERS cases and reports in the 
medical literature of serious neu-
rologic events. The warning did 
not distinguish any difference in 
the risk associated with the vari-
ous injection approaches (inter-
laminar, transforaminal, and cau-
dal), locations of spinal injection 
(cervical, thoracic, lumbar, and 
sacral), or glucocorticoid for-
mulations (solutions and suspen-
sions), because the data suggested 
that each approach, location, and 
formulation was associated with 
some risk of neurologic injury.

We believe that it is important 
to warn patients and practitioners 
about the risk of these serious, 
albeit rare, adverse events and to 
remind providers that epidural in-
jection is an off-label use of glu-
cocorticoids.

The FDA held an advisory 
committee meeting in November 

2014 to obtain external expert in-
put on this matter and to discuss 
whether further regulatory actions 
were necessary. One key question 
for the committee was whether a 
contraindication was warranted 
to restrict the injection of gluco-
corticoids into the epidural space. 
Before and during the advisory 
committee meeting, the FDA re-
ceived feedback regarding the 
scope of the class warning. There 
was a wide range of opinions, 
from support for stronger label-
ing, including such elements as a 
contraindication, to arguments 
that the warning was too broad 
and should focus on particular 
approaches, spinal regions, for-
mulations, or some combination 
thereof. Many advisory commit-
tee members expressed concern 
about the risk of cervical transfo-
raminal injection of suspension 
glucocorticoid formulas and rec-
ommended that the FDA contra-
indicate suspension products for 
this use. Some also thought that 
the FDA should modify its state-
ment to say that safety and ef-
fectiveness of the injections have 
not been established “by the FDA.”

After carefully considering the 
feedback provided at the advisory 
committee meeting, the FDA has 
decided not to modify the warn-
ing about serious neurologic 
events. Without question, serious 
(sometimes fatal) neurologic events 
occur with epidural glucocorticoid 
injection. Given the large number 
of these procedures performed, 
these events appear to be rare; 
however, a population-based study 
would be needed to establish a 
valid estimate of their frequency. 
We find that available data do not 
currently support either a contra-
indication or a warning focused 
only on cervical transforaminal 
injection of suspension glucocor-
ticoids. Although many experts 
believe the risk is greatest with 

suspensions, the available data 
do not support comparative safe-
ty labeling implying that solu-
tions are safer. Such labeling 
could encourage practitioners to 
use solutions, even though their 
relative safety and effectiveness 
remain an open question. Re-
garding effectiveness, some pub-
lished studies support the benefit 
of epidural glucocorticoid injec-
tion,4 but others call that benefit 
into question.5 Patient selection 
may be the key to optimizing the 
efficacy of epidural glucocorticoid 
injection, and we encourage the 
medical community to work to 
identify the types of patients 
who might benefit most.

Disclosure forms provided by the authors 
are available with the full text of this article 
at NEJM.org.
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