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April Pettit, MD, an infec-
tious disease specialist at 
Vanderbilt University in 

Nashville, Tenn., was the first phy-
sician to identify the unthinkable. 
One of her patients—an immuno-
competent 50-year-old male—had 
contracted fungal meningitis in 
September 2012, weeks after re-
ceiving an epidural injection of 
methylprednisolone for low back 
pain. Twenty-two days after he 
was admitted to the hospital, the 
patient was dead.

This index case was followed by 
more than 500 additional cases of 
fungal infections linked to steroid 
injections, including infections 
from injections in a peripheral 
joint, such as a knee, shoulder, or 
ankle, which have been traced back 
to contaminated steroids produced 
at the New England Compound-
ing Center (NECC) in Framing-
ham, Mass. As AAOS Now went 
to press, patients in 19 states had 
been affected by the outbreak, re-
sulting in 36 patient deaths. (See 
Fig. 1 below and “Responding to 
an Outbreak,” on page 9.)

The outbreak has prompted 
many—including patients, health-
care providers, and legislators—to 
learn more about what compound-
ing pharmacies do and how they 
are regulated.

A closer look at compounding 
pharmacies
“Traditionally, compounding phar-
macies have prepared medications 
that are not commercially avail-
able,” explained Joe Cabaleiro, 
RPh, executive director of the 
Pharmacy Compounding Accredi-
tation Board (PCAB), an accredit-
ing body for the compounding 
industry. “For example, medication 
may need to be compounded if a 
patient is allergic to an ingredient 
or requires a dose strength or dos-
age form that is not commercially 
available.” 

More recently, noted Mr. Ca-
baleiro, some pharmaceutical 
manufacturers have stopped mak-
ing certain medications for various 
reasons. Compounding pharma-
cies, he pointed out, help fill those 
voids.

“Because of drug shortages, com-
pounding pharmacies have been 
providing significant numbers of 
drugs that have been in short sup-
ply,” he said.

The International Academy 
of Compounding Pharmacists 
(IACP), a nonprofit organization 
that represents pharmacists who 
compound custom medications 
to meet unique patient needs, es-
timates that the United States has 
7,500 pharmacies that specialize 
in providing advanced compound-
ing services. In a statement issued 
on Oct. 4, 2012, the IACP noted 
that “the value of compounding 
pharmacy to the healthcare system 
has grown recently as pharmacists 
have worked with local physicians, 
hospitals and medical clinics to ad-
dress the ongoing shortage of criti-
cal manufactured medications.”

The IACP went on to state that 
as “medicines previously available 
through manufacturers have gone 
into backorder or long-term short-
age status due to manufacturing 
problems, compounding pharma-
cists have been able to access the 
raw drug ingredients and collabo-
rate to provide those medicines 
until manufacturing supply has 
been revived.” 

Regulating compounded 
medications
Compounding pharmacies are 
regulated by their individual state 
boards of pharmacy. According 
to the IACP, they are also subject 
to oversight by the U.S. Food and 
Drug Administration (FDA) re-
garding the integrity of the drugs 
(called active pharmaceutical in-
gredients by the FDA) they order, 
store, and use. The Drug Enforce-
ment Administration has oversight 
regarding the handling of con-
trolled substances used in prepar-
ing compounded medications.  

In addition, the IACP stated that 
“adherence to United States Phar-
macopeia USP <797> standards for 
the compounding of sterile medi-
cations is expected,” noting that 
“USP <797> is a national standard 
for the process, testing, and verifi-
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Fig.1  case count of fungal infections linked to steroid injections, as of Dec. 10, 2012. (Last accessed at www.cdc.gov/hai/outbreaks/meningitis-map.
html on Dec. 10, 2012) 
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