
Reactions

During July and August 1999, the USP Practitioners'
Reporting NetworkSM received five reports, involving eight

patients, describing adverse reactions to gentamicin sulfate
injection.  Four patients received an ESI Lederle gentamicin
product and four patients an American Pharmaceutical
Partners, Inc.,  gentamicin product.  All reports involved 
pyrogen-like reactions.  Patients were described as suffering
from signs and symptoms that included dyspnea, blood 
pressure elevation, tachycardia, shaking, chills, tremors, fever,
rash, aches, and malaise.  In five patients, the reported
dosages were specified as either a once-daily-dosing regimen
or a loading dose administration. 

Recalls

Both ESI Lederle and American Pharmaceutical Partners,
Inc., had become aware of a higher than expected 

incidence of adverse experiences to particular gentamicin
products.  ESI Lederle issued an Urgent—Voluntary Market
Withdrawal of 20 lots of Gentamicin Sulfate Injection, USP,
on June 28, 1999.  American Pharmaceutical Partners, Inc.,
issued a Voluntary Product Withdrawal of 17 lots of
Gentamicin Sulfate Injection, USP, on August 17, 1999. The
withdrawal letters distributed by each company cited that the
involved products were manufactured using raw material from
a specific supplier.  Although the lots were reported to fully
comply with product specifications for endotoxin levels, the
companies nonetheless recalled the affected lots. 

The gentamicin adverse event reports submitted to USP
resulted from administration of lots that were the subject of
withdrawals.  It is extremely important that withdrawal or
recall information be dispersed as quickly as it is received.
Four of the reported incidents occurred after withdrawal of
the involved product was announced.
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The problem was observed in June 1999.  Almost immediately
following the first dose of gentamicin 560-mg (7mg/kg dosing
weight) every 24 hours, the patient experienced an anaphylactic-
like reaction with severe shaking, choking, and dyspnea, requiring
administration of diphenhydramine and methylprednisolone.  
The possibility exists that the reaction could be a result of the
endotoxin content of the product, because of the large dose.  
The patient received the facility’s standard once-daily gentamicin
dose.

The problem was observed in June 1999.  Three patients suffered
classic "endotoxin" reactions (fever, malaise, aches, and rash)
following loading doses of gentamicin.  No subsequent morbidity
was reported.

The problem was observed in July 1999.  A 56-year-old female
was admitted for a surgical procedure.  Gentamicin 80 mg IV
every eight hours was ordered and three doses were given
without incident.  Unasyn® 1.5 g IV, every six hours was ordered
for the patient for pyelonephritis.  Due to gastrointestinal
complaints from the Unasyn, the patient was switched to
gentamicin 300 mg IV daily.  Within one hour of the gentamicin
dose, the patient complained of “a sense of impending doom,”
and developed severe rigors, elevated blood pressure,
tachycardia, and shortness of breath.  The patient required a code
call.  The patient improved dramatically after being treated with
methylprednisolone, meperidine, and acetaminophen.
Gentamicin was discontinued and all symptoms have resolved.
Within an hour of hanging the product, the reporter learned that
both lots given to the patient had been recalled.
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To report product quality problems or to receive further information, call the USP Practitioners’ Reporting NetworkSM at 800-487-7776. For your convenience
the DPPR reporting form is also available on-line at www.usp.org

Revisions

Am i n o g l ycosides have a narrow therapeutic range. Although
a causative association is not established, high peak or 

high trough serum concentrations may be associated with an
increased risk of nephrotoxicity and ototoxicity.  There is 
evidence suggesting the administration of larger, less fre q u e n t
aminoglycoside doses may be correlated with an improved 
bactericidal effect and less toxicity than the conventional 
multiple-dose regimen.  Once-daily aminoglycoside therapy
incorporates this concept into the derivation of dose and 
dosage interval and is currently a widely used method for
a m i n o g l ycoside administration.  Many hospitals and other health
care facilities have adopted protocols employing once-daily 
aminoglycoside regimens; often the prescribed amount of 
gentamicin is 7mg/kg as a single daily dose1.  Presently, 
however, this administration schedule is not included in 
FDA-approved labeling for aminoglycoside products.

The USP official monograph for Gentamicin Injection (USP
23 , pages 703 and 4553 of the Ninth Supplement) re q u i res that
each milligram of gentamicin sulfate must not contain more than
1. 70 USP Endotoxin Units.  This endotoxin limit was derive d
f rom calculations with the standard and usual gentamicin dose
recommended by manufacturers for adults with normal re n a l
function; a 3mg/kg total daily dose administered in three equally
divided doses at 8-hour interva l s .

The USP Microbiology Subcommittee is charged with 
establishing and revising appropriate microbial limits, 
p y rogens, bacterial endotoxins, antimicrobial pre s e r va t i ve 
e f f e c t i veness, and sterility re q u i rements for USP - NF m o n o g raphs 

and general chapters.  Endotoxin limits in injections are 
calculated based on the approved maximum dose per kilogra m
per hour.  When the dosage regimen of a product is changed,
recalculation of the endotoxin limit is necessary.  The incre a s e d
reporting of endotoxin-like reactions associated with intra ve n o u s
gentamicin, coupled with the recognition of current widespre a d
gentamicin administration practices prompted the Micro b i o l o g y
Subcommittee to propose an endotoxin limit revision.  The 
published proposal recently appeared in the P h a r m a c o p e i a l
Fo r u m ( M a rch/April 1999; 25(2): 7832), USP’s journal of 
s t a n d a rds development and official compendia revision.  The
p roposal recommends adjusting the endotoxin specification to
0 . 71 USP Endotoxin Unit per mg of gentamicin.  The pro p o s a l
was accepted and will become official January 1, 2000, in 
the Fi rst Supplement to USP 24.  At that time, gentamicin 
m a n u f a ct u rers will need to comply with the lower endotox i n
re q u i re m e n t .

When products are used for a new or off-label indication,
in addition to pharmacology and pharmacokinetic concerns, it 
is critical that practitioners consider the product’s pharmaceutical
p roperties.  Revision of product specifications may be necessary
for safe use of the agent.  It is important to report unusual 
or unexpected adverse events to new indications or novel 
administration techniques. In doing so, a forum for drug 
scrutiny and revision of quality standards is created that 
ultimately fosters patient safety.

Reference:
1 Endotoxin-like reactions associated with intravenous gentamicin–

California, 1998. MMWR. 1998; 47 (41): 877-880.

Gentamicin Injection:

Current Endotoxin Limit: 1.70 USP Endotoxin Unit per mg of gentamicin

Revised Endotoxin Limit: (Effective 1/1/2000) 0.71 USP Endotoxin Unit per mg of gentamicin
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