
Adverse Event Incidence (N=400)
Ear discomfort 3.0%
Ear pain 2.3%
Ear precipitate (residue)
Irritability
Taste perversion 

0.5%
0.5%
0.5%

Adverse Event Incidence (N=537)
Ear pruritus 1.5%
Ear debris 0.6%
Superimposed ear infection 
Ear congestion
Ear pain 
Erythema 

0.6%
0.4%
0.4%
0.4%

DESCRIPTION
CIPRODEX® (ciprofloxacin 0.3% and dexamethasone 0.1%) Sterile Otic Suspension contains the synthetic 
broad-spectrum antibacterial agent, ciprofloxacin hydrochloride, combined with the anti-inflammatory 
corticosteroid, dexamethasone, in a sterile, preserved suspension for otic use. Each mL of CIPRODEX® 
Otic contains ciprofloxacin hydrochloride (equivalent to 3 mg ciprofloxacin base), 1 mg dexamethasone, 
and 0.1 mg benzalkonium chloride as a preservative. The inactive ingredients are boric acid, sodium chlo-
ride, hydroxyethyl cellulose, tyloxapol, acetic acid, sodium acetate, edetate disodium, and purified water. 
Sodium hydroxide or hydrochloric acid may be added for adjustment of pH.
Ciprofloxacin, a fluoroquinolone is available as the monohydrochloride monohydrate salt of 1-cyclo-
propyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinolinecarboxylic acid. The empirical formula is 
C17H18FN3O3·HCl·H2O. Dexamethasone, 9-fluoro-11(beta),17,21-trihydroxy-16(alpha)-methylpregna-1,
4-diene-3,20-dione, is an anti-inflammatory corticosteroid. The empirical formula is C22H29FO5.

CLINICAL PHARMACOLOGY
Pharmacokinetics: Following a single bilateral 4-drop (total dose = 0.28 mL, 0.84 mg ciprofloxacin, 0.28 mg 
dexamethasone) topical otic dose of CIPRODEX® Otic to pediatric patients after tympanostomy tube inser-
tion, measurable plasma concentrations of ciprofloxacin and dexamethasone were observed at 6 hours 
following administration in 2 of 9 patients and 5 of 9 patients, respectively.
Mean ± SD peak plasma concentrations of ciprofloxacin were 1.39 ± 0.880 ng/mL (n=9). Peak plasma 
concentrations ranged from 0.543 ng/mL to 3.45 ng/mL and were on average approximately 0.1% of 
peak plasma concentrations achieved with an oral dose of 250-mg [5]. Peak plasma concentrations of 
ciprofloxacin were observed within 15 minutes to 2 hours post dose application. Mean ± SD peak plasma 
concentrations of dexamethasone were 1.14 ± 1.54 ng/mL (n=9). Peak plasma concentrations ranged from 
0.135 ng/mL to 5.10 ng/mL and were on average approximately 14% of peak concentrations reported in 
the literature following an oral 0.5-mg tablet dose[6]. Peak plasma concentrations of dexamethasone were 
observed within 15 minutes to 2 hours post dose application. Dexamethasone has been added to aid in the 
resolution of the inflammatory response accompanying bacterial infection (such as otorrhea in pediatric 
patients with AOM with tympanostomy tubes).
Microbiology: Ciprofloxacin has in vitro activity against a wide range of gram-positive and gram-negative 
microorganisms. The bactericidal action of ciprofloxacin results from interference with the enzyme, DNA 
gyrase, which is needed for the synthesis of bacterial DNA. Cross-resistance has been observed between 
ciprofloxacin and other fluoroquinolones. There is generally no cross-resistance between ciprofloxacin 
and other classes of antibacterial agents such as beta-lactams or aminoglycosides.
Ciprofloxacin has been shown to be active against most isolates of the following microorganisms, both 
in vitro and clinically in otic infections as described in the INDICATIONS AND USAGE section.
Aerobic and facultative gram-positive microorganisms: Staphylococcus aureus, Streptococcus pneu-
moniae. Aerobic and facultative gram-negative microorganisms: Haemophilus influenzae, Moraxella 
catarrhalis, Pseudomonas aeruginosa.
INDICATIONS AND USAGE: CIPRODEX® Otic is indicated for the treatment of infections caused by sus-
ceptible isolates of the designated microorganisms in the specific conditions listed below: Acute Otitis 
Media in pediatric patients (age 6 months and older) with tympanostomy tubes due to Staphylococcus 
aureus, Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis, and Pseudomonas 
aeruginosa. Acute Otitis Externa in pediatric (age 6 months and older), adult and elderly patients due to 
Staphylococcus aureus and Pseudomonas aeruginosa.

CONTRAINDICATIONS
CIPRODEX® Otic is contraindicated in patients with a history of hypersensitivity to ciprofloxacin, to other 
quinolones, or to any of the components in this medication. Use of this product is contraindicated in viral 
infections of the external canal including herpes simplex infections.

WARNINGS
FOR OTIC USE ONLY (This product is not approved for ophthalmic use.) NOT FOR INJECTION
CIPRODEX® Otic should be discontinued at the first appearance of a skin rash or any other sign of hyper-
sensitivity. Serious and occasionally fatal hypersensitivity (anaphylactic) reactions, some following the 
first dose, have been reported in patients receiving systemic quinolones. Serious acute hypersensitivity 
reactions may require immediate emergency treatment.

PRECAUTIONS
General: As with other antibacterial preparations, use of this product may result in overgrowth of nonsus-
ceptible organisms, including yeast and fungi. If the infection is not improved after one week of treatment, 
cultures should be obtained to guide further treatment. If otorrhea persists after a full course of therapy, or 
if two or more episodes of otorrhea occur within six months, further evaluation is recommended to exclude 
an underlying condition such as cholesteatoma, foreign body, or a tumor. The systemic administration 
of quinolones, including ciprofloxacin at doses much higher than given or absorbed by the otic route, 
has led to lesions or erosions of the cartilage in weight-bearing joints and other signs of arthropathy in 
immature animals of various species. Guinea pigs dosed in the middle ear with CIPRODEX® Otic for one 
month exhibited no drug-related structural or functional changes of the cochlear hair cells and no lesions 
in the ossicles. CIPRODEX® Otic was also shown to lack dermal sensitizing potential in the guinea pig 
when tested according to the method of Buehler. No signs of local irritation were found when CIPRODEX® 
Otic was applied topically in the rabbit eye. Information for Patients: For otic use only. (This product is not 
approved for use in the eye.) Warm the bottle in your hand for one to two minutes prior to use and shake 
well immediately before using. Avoid contaminating the tip with material from the ear, fingers, or other 
sources. Protect from light. If rash or allergic reaction occurs, discontinue use immediately and contact 
your physician. It is very important to use the ear drops for as long as the doctor has instructed, even if 
the symptoms improve. Discard unused portion after therapy is completed. Acute Otitis Media in pediatric 
patients with tympanostomy tubes: Prior to administration of CIPRODEX® Otic in patients (6 months and 
older) with acute otitis media through tympanostomy tubes, the solution should be warmed by holding 
the bottle in the hand for one or two minutes to avoid dizziness which may result from the instillation of a 
cold solution. The patient should lie with the affected ear upward, and then the drops should be instilled. 
The tragus should then be pumped 5 times by pushing inward to facilitate penetration of the drops into 
the middle ear. This position should be maintained for 60 seconds. Repeat, if necessary, for the opposite 
ear (see DOSAGE AND ADMINISTRATION). Acute Otitis Externa: Prior to administration of CIPRODEX® 
Otic in patients with acute otitis externa, the solution should be warmed by holding the bottle in the 
hand for one or two minutes to avoid dizziness which may result from the instillation of a cold solution. 
The patient should lie with the affected ear upward, and then the drops should be instilled. This position 
should be maintained for 60 seconds to facilitate penetration of the drops into the ear canal. Repeat, if 
necessary, for the opposite ear (see DOSAGE AND ADMINISTRATION).
Drug Interactions: Specific drug interaction studies have not been conducted with CIPRODEX® Otic. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term carcinogenicity studies in mice 
and rats have been completed for ciprofloxacin. After daily oral doses of 750 mg/kg (mice) and 250 
mg/kg (rats) were administered for up to 2 years, there was no evidence that ciprofloxacin had any 
carcinogenic or tumorigenic effects in these species. No long term studies of CIPRODEX® Otic have 
been performed to evaluate carcinogenic potential. Eight in vitro mutagenicity tests have been con-
ducted with ciprofloxacin, and the test results are listed below: Salmonella/Microsome Test (Negative), 
E. coli DNA Repair Assay (Negative), Mouse Lymphoma Cell Forward Mutation Assay (Positive), 
Chinese Hamster V79 Cell HGPRT Test (Negative), Syrian Hamster Embryo Cell Transformation Assay 
(Negative), Saccharomyces cerevisiae Point Mutation Assay (Negative), Saccharomyces cerevisiae 
Mitotic Crossover and Gene Conversion Assay (Negative), Rat Hepatocyte DNA Repair Assay (Positive). 
Thus, 2 of the 8 tests were positive, but results of the following 3 in vivo test systems gave negative results: 
Rat Hepatocyte DNA Repair Assay, Micronucleus Test (Mice), Dominant Lethal Test (Mice). Fertility studies 
performed in rats at oral doses of ciprofloxacin up to 100 mg/kg/day revealed no evidence of impairment. 
This would be over 100 times the maximum recommended clinical dose of ototopical ciprofloxacin based 
upon body surface area, assuming total absorption of ciprofloxacin from the ear of a patient treated with 
CIPRODEX® Otic twice per day according to label directions. Long term studies have not been performed to 
evaluate the carcinogenic potential of topical otic dexamethasone. Dexamethasone has been tested for in 
vitro and in vivo genotoxic potential and shown to be positive in the following assays: chromosomal aberra-
tions, sister-chromatid exchange in human lymphocytes and micronuclei and sister-chromatid exchanges 
in mouse bone marrow. However, the Ames/Salmonella assay, both with and without S9 mix, did not show 
any increase in His+ revertants. The effect of dexamethasone on fertility has not been investigated follow-
ing topical otic application. However, the lowest toxic dose of dexamethasone identified following topical 
dermal application was 1.802 mg/kg in a 26-week study in male rats and resulted in changes to the testes, 
epididymis, sperm duct, prostate, seminal vessicle, Cowper’s gland and accessory glands. The relevance 
of this study for short term topical otic use is unknown.

Pregnancy
Teratogenic Effects. Pregnancy Category C: Reproduction studies have been performed in rats and mice 
using oral doses of up to 100 mg/kg and IV doses up to 30 mg/kg and have revealed no evidence of harm 
to the fetus as a result of ciprofloxacin. In rabbits, ciprofloxacin (30 and 100 mg/kg orally) produced gas-
trointestinal disturbances resulting in maternal weight loss and an increased incidence of abortion, but 
no teratogenicity was observed at either dose. After intravenous administration of doses up to 20 mg/kg, 
no maternal toxicity was produced in the rabbit, and no embryotoxicity or teratogenicity was observed. 
Corticosteroids are generally teratogenic in laboratory animals when administered systemically at rela-
tively low dosage levels. The more potent corticosteroids have been shown to be teratogenic after dermal 
application in laboratory animals. Animal reproduction studies have not been conducted with CIPRODEX® 
Otic. No adequate and well controlled studies have been performed in pregnant women. Caution should be 
exercised when CIPRODEX® Otic is used by a pregnant woman.
Nursing Mothers: Ciprofloxacin and corticosteroids, as a class, appear in milk following oral administration. 
Dexamethasone in breast milk could suppress growth, interfere with endogenous corticosteroid produc-
tion, or cause other untoward effects. It is not known whether topical otic administration of ciprofloxacin 
or dexamethasone could result in sufficient systemic absorption to produce detectable quantities in 
human milk. Because of the potential for unwanted effects in nursing infants, a decision should be made 
whether to discontinue nursing or to discontinue the drug, taking into account the importance of the drug 
to the mother.
Pediatric Use: The safety and efficacy of CIPRODEX® Otic have been established in pediatric patients 
6 months and older (937 patients) in adequate and well-controlled clinical trials. Although no data are avail-
able on patients less than age 6 months, there are no known safety concerns or differences in the disease 
process in this population that would preclude use of this product. (See DOSAGE AND ADMINISTRATION.) 
No clinically relevant changes in hearing function were observed in 69 pediatric patients (age 4 to 12 years) 
treated with CIPRODEX® Otic and tested for audiometric parameters.
ADVERSE REACTIONS
In Phases II and III clinical trials, a total of 937 patients were treated with CIPRODEX® Otic. This included 
400 patients with acute otitis media with tympanostomy tubes and 537 patients with acute otitis externa. 
The reported treatment-related adverse events are listed below:
Acute Otitis Media in pediatric patients with tympanostomy tubes: The following treatment-related 
adverse events occurred in 0.5% or more of the patients with non-intact tympanic membranes.

The following treatment-related adverse events were each reported in a single patient: tympanostomy tube 
blockage; ear pruritus; tinnitus; oral moniliasis; crying; dizziness; and erythema. Acute Otitis Externa: The 
following treatment-related adverse events occurred in 0.4% or more of the patients with intact tympanic 
membranes.

The following treatment-related adverse events were each reported in a single patient: ear discomfort; 
decreased hearing; and ear disorder (tingling).

DOSAGE AND ADMINISTRATION
CIPRODEX® OTIC SHOULD BE SHAKEN WELL IMMEDIATELY BEFORE USE
CIPRODEX® Otic contains 3 mg/mL (3000 µg/mL) ciprofloxacin and 1 mg/mL dexamethasone.
Acute Otitis Media in pediatric patients with tympanostomy tubes: The recommended dosage regimen for 
the treatment of acute otitis media in pediatric patients (age 6 months and older) through tympanostomy 
tubes is: Four drops (0.14 mL, 0.42 mg ciprofloxacin, 0.14 mg dexamethasone) instilled into the affected ear 
twice daily for seven days. The solution should be warmed by holding the bottle in the hand for one or two 
minutes to avoid dizziness, which may result from the instillation of a cold solution. The patient should lie 
with the affected ear upward, and then the drops should be instilled. The tragus should then be pumped 
5 times by pushing inward to facilitate penetration of the drops into the middle ear. This position should 
be maintained for 60 seconds. Repeat, if necessary, for the opposite ear. Discard unused portion after 
therapy is completed. Acute Otitis Externa: The recommended dosage regimen for the treatment of acute 
otitis externa is: For patients (age 6 months and older): Four drops (0.14 mL, 0.42 mg ciprofloxacin, 0.14 mg 
dexamethasone) instilled into the affected ear twice daily for seven days. The solution should be warmed 
by holding the bottle in the hand for one or two minutes to avoid dizziness, which may result from the instil-
lation of a cold solution. The patient should lie with the affected ear upward, and then the drops should be 
instilled. This position should be maintained for 60 seconds to facilitate penetration of the drops into the ear 
canal. Repeat, if necessary, for the opposite ear. Discard unused portion after therapy is completed.

HOW SUPPLIED 
CIPRODEX® (ciprofloxacin 0.3% and dexamethasone 0.1%) Sterile Otic Suspension is supplied as follows: 
5 mL fill and 7.5 mL fill in a DROP-TAINER® system. The DROP-TAINER® system consists of a natural 
polyethylene bottle and natural plug, with a white polypropylene closure. Tamper evidence is provided 
with a shrink band around the closure and neck area of the package. NDC 0065-8533-01, 5 mL fill; NDC 
0065-8533-02, 7.5 mL fill. Storage: Store at controlled room temperature, 15°C to 30°C (59°F to 86°F). Avoid 
freezing. Protect from light.
Clinical Studies: In a randomized, multicenter, controlled clinical trial, CIPRODEX® Otic dosed 
2 times per day for 7 days demonstrated clinical cures in the per protocol analysis in 86% of 
AOMT patients compared to 79% for ofloxacin solution, 0.3%, dosed 2 times per day for 10 days. 
Among culture positive patients, clinical cures were 90% for CIPRODEX® Otic compared to 79% for 
ofloxacin solution, 0.3%. Microbiological eradication rates for these patients in the same clinical 
trial were 91% for CIPRODEX® Otic compared to 82% for ofloxacin solution, 0.3%. In 2 randomized 
multicenter, controlled clinical trials, CIPRODEX® Otic dosed 2 times per day for 7 days demonstrated 
clinical cures in 87% and 94% of per protocol evaluable AOE patients, respectively, compared to 84% 
and 89%, respectively, for otic suspension containing neomycin 0.35%, polymyxin B 10,000 IU/mL, and 
hydrocortisone 1.0% (neo/poly/HC). Among culture positive patients clinical cures were 86% and 92% for 
CIPRODEX® Otic compared to 84% and 89%, respectively, for neo/poly/HC. Microbiological eradication 
rates for these patients in the same clinical trials were 86% and 92% for CIPRODEX® Otic compared to 85% 
and 85%, respectively, for neo/poly/HC.
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Customization, Involvement Key to EMR Success
B Y  M A RY  E L L E N  S C H N E I D E R

Senior Writer

Successful implementation of an elec-
tronic medical record system to im-
prove quality requires attention and

effort from physicians at the beginning of
the process, according to experts. 

The more time physicians spend up
front customizing the system to fit their
needs, the less they will struggle later on,
said Dr. Barry Bershow, director of quali-

ty and informatics at Fairview Health Ser-
vices in Minnesota. 

Dr. Bershow has seen first hand how ef-
fective electronic medical record tools can
improve quality. At Fairview Health Ser-
vices, which includes hospital and clinics
across Minnesota, there has been significant
improvement in quality measures in recent
years. For example, screening for chlamydia
has nearly doubled from 2004 to 2005, and
there have been dramatic improvements in
asthma management and obesity screening. 

Electronic medical records can also im-
prove quality within small practices, he
said. Before coming to work for the
Fairview system 2 years ago, Dr. Bershow
spent about 28 years working in a small
family medicine practice affiliated with the
Fairview system. In 1999, the practice be-
came a pilot site to test Fairview’s elec-
tronic medical record. The implementa-
tion proved successful, and the practice
continues to use the system today. 

Implemention of the EMR system led

to reduction of staff by approximately
four full-time employees and to improve-
ments in quality, particularly in coronary
artery disease and diabetes care, Dr.
Bershow said. 

“It wasn’t just because we were really
good doctors,” he said. In fact, the per-
formance improvements they saw were in
areas where the EMR included clinical de-
cision support and other prompts. 

But Dr. Bershow doesn’t downplay the
tough transition to the system. He said it
took 3 months before the physicians in the
practice could start to go home at the same
time they did before implementation. But
at 6 months, half of the physicians were go-
ing home earlier than before, he said.

In the first couple of months, physician
and staff satisfaction dropped, according
to satisfaction surveys, he said. At that
point the excitement was gone, and they
had yet to realize the benefits, Dr.
Bershow said. But at 4-6 months, patients
started coming in for return visits, and staff
began to see efficiency in the system. At
6 months, all the results had improved in-
cluding patient satisfaction, he said. 

One common mistake that physicians
make is not building in the shortcuts at the
beginning, Dr. Bershow said.

Implemention of an electronic health
record is not a guarantee of improved
quality. In fact, a qualitative look at one
suburban family medicine practice shows
that a lack of communication about the
goals of the EMR has actually led to a drop
in quality improvement activities. 

Jesse C. Crosson, Ph.D., of the New Jer-
sey Medical School, Newark, and his col-
leagues, analyzed the EMR use of a fam-
ily medicine practice in an upper
middle-class suburban community in 2002

Officials at the Agency for
Healthcare Research and Quali-

ty are putting out some of the
lessons learned from their health in-
formation technology projects. The
information is available on the
ARHQ Web site—
www.healthit.ahrq.gov. 

The Web site includes some of the
early lessons from AHRQ-funded
projects in a range of settings includ-
ing health plans, hospitals, and small
practices. The site also features links
to more than 5,000 health IT re-
sources, an evaluation tool kit to
help implement health IT projects,
and funding information. 

“Adoption of health IT will be too
slow if providers have to reinvent
the wheel one by one,” AHRQ Di-
rector Dr. Carolyn Clancy said in a
statement. “This shared learning
tool brings the lessons of experience
together in one place, so we can
help providers avoid problems and
achieve greater benefits when they
make their move to health IT.” 

AHRQ’s Health

IT Lessons Online

Continued on following page
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Drug Interactions: Metformin HCl
Furosemide: A single-dose, metformin-furosemide drug interaction study in healthy sub-
jects demonstrated that pharmacokinetic parameters of both compounds were affected by
co-administration. Furosemide increased the metformin plasma and blood Cmax by 22% and
blood AUC by 15%, without any significant change in metformin renal clearance. When
administered with metformin, the Cmax and AUC of furosemide were 31% and 12% smaller,
respectively, than when administered alone and the terminal half-life was decreased by 32%,
without any significant change in furosemide renal clearance. No information is available
about the interaction of metformin and furosemide when co-administered chronically.

Nifedipine: A single-dose, metformin-nifedipine drug interaction study in normal healthy
volunteers demonstrated that co-administration of nifedipine increased plasma metformin
Cmax and AUC by 20% and 9%, respectively and increased the amount excreted in the urine.
Tmax and half-life were unaffected. Nifedipine appears to enhance the absorption of met-
formin. Metformin had minimal effects on nifedipine.

Cationic Drugs: Cationic drugs (e.g., amiloride, digoxin, morphine, procainamide, quinidine,
quinine, ranitidine, triamterene, trimethoprim, and vancomycin) that are eliminated by renal
tubular secretion theoretically have the potential for interaction with metformin by competing
for common renal tubular transport systems. Such interaction between metformin and oral
cimetidine has been observed in normal healthy volunteers in both single- and multiple-
dose, metformin-cimetidine drug interaction studies with a 60% increase in peak met-
formin plasma and whole blood concentrations and a 40% increase in plasma and whole
blood metformin AUC. There was no change in elimination half-life in the single-dose
study. Metformin had no effect on cimetidine pharmacokinetics. Although such interactions
remain theoretical (except for cimetidine), careful patient monitoring and dose adjustment
of ACTOplus met and/or the interfering drug is recommended in patients who are taking
cationic medications that are excreted via the proximal renal tubular secretory system. 

Other: Certain drugs tend to produce hyperglycemia and may lead to loss of glycemic control.
These drugs include thiazides and other diuretics, corticosteroids, phenothiazines, thyroid prod-
ucts, estrogens, oral contraceptives, phenytoin, nicotinic acid, sympathomimetics, calcium
channel blocking drugs, and isoniazid. When such drugs are administered to a patient receiving
ACTOplus met, the patient should be closely observed to maintain adequate glycemic control. 

Carcinogenesis, Mutagenesis, Impairment of Fertility
ACTOplus met
No animal studies have been conducted with ACTOplus met. The following data are based
on findings in studies performed with pioglitazone or metformin individually. 

Pioglitazone HCl
A two-year carcinogenicity study was conducted in male and female rats at oral doses up to
63 mg/kg (approximately 14 times the maximum recommended human oral dose of 45 mg
based on mg/m2). Drug-induced tumors were not observed in any organ except for the uri-
nary bladder. Benign and/or malignant transitional cell neoplasms were observed in male rats
at 4 mg/kg/day and above (approximately equal to the maximum recommended human oral
dose based on mg/m2). A two-year carcinogenicity study was conducted in male and female
mice at oral doses up to 100 mg/kg/day (approximately 11 times the maximum recommend-
ed human oral dose based on mg/m2). No drug-induced tumors were observed in any organ.
Urinary tract tumors have been reported in rodents taking experimental drugs with dual
PPAR α/γ activity; however, pioglitazone is a selective agonist for PPARγ.

During prospective evaluation of urinary cytology involving more than 1800 patients
receiving pioglitazone in clinical trials up to one year in duration, no new cases of bladder
tumors were identified. Occasionally, abnormal urinary cytology results indicating possible
malignancy were observed in both patients treated with pioglitazone (0.72%) and patients
treated with placebo (0.88%).

Pioglitazone HCl was not mutagenic in a battery of genetic toxicology studies, including
the Ames bacterial assay, a mammalian cell forward gene mutation assay (CHO/HPRT and
AS52/XPRT), an in vitro cytogenetics assay using CHL cells, an unscheduled DNA synthe-
sis assay, and an in vivo micronucleus assay.

No adverse effects upon fertility were observed in male and female rats at oral doses up to
40 mg/kg pioglitazone HCl daily prior to and throughout mating and gestation (approxi-
mately 9 times the maximum recommended human oral dose based on mg/m2).

Metformin HCl
Long-term carcinogenicity studies have been performed in rats (dosing duration of 104
weeks) and mice (dosing duration of 91 weeks) at doses up to and including 900 mg/kg/day
and 1500 mg/kg/day, respectively. These doses are both approximately four times a human
daily dose of 2000 mg of the metformin component of ACTOplus met based on body surface
area comparisons. No evidence of carcinogenicity with metformin was found in either male
or female mice. Similarly, there was no tumorigenic potential observed with metformin in
male rats. There was, however, an increased incidence of benign stromal uterine polyps in
female rats treated with 900 mg/kg/day. 

There was no evidence of mutagenic potential of metformin in the following in vitro tests:
Ames test ( S. typhimurium ), gene mutation test (mouse lymphoma cells), or chromoso-
mal aberrations test (human lymphocytes). Results in the in vivo mouse micronucleus test
were also negative. 

Fertility of male or female rats was unaffected by metformin when administered at doses as
high as 600 mg/kg/day, which is approximately three times the maximum recommended
human daily dose of the metformin component of ACTOplus met based on body surface area
comparisons. 

Animal Toxicology
Pioglitazone HCl
Heart enlargement has been observed in mice (100 mg/kg), rats (4 mg/kg and above) and
dogs (3 mg/kg) treated orally with the pioglitazone HCl component of ACTOplus met
(approximately 11, 1, and 2 times the maximum recommended human oral dose for mice,
rats, and dogs, respectively, based on mg/m2). In a one-year rat study, drug-related early
death due to apparent heart dysfunction occurred at an oral dose of 160 mg/kg/day (approxi-
mately 35 times the maximum recommended human oral dose based on mg/m2). Heart
enlargement was seen in a 13-week study in monkeys at oral doses of 8.9 mg/kg and above
(approximately 4 times the maximum recommended human oral dose based on mg/m2), but
not in a 52-week study at oral doses up to 32 mg/kg (approximately 13 times the maximum
recommended human oral dose based on mg/m2).

Pregnancy: Pregnancy Category C
ACTOplus met
Because current information strongly suggests that abnormal blood glucose levels during
pregnancy are associated with a higher incidence of congenital anomalies, as well as
increased neonatal morbidity and mortality, most experts recommend that insulin be used
during pregnancy to maintain blood glucose levels as close to normal as possible.
ACTOplus met should not be used during pregnancy unless the potential benefit justifies
the potential risk to the fetus.

There are no adequate and well-controlled studies in pregnant women with ACTOplus met
or its individual components. No animal studies have been conducted with the combined
products in ACTOplus met. The following data are based on findings in studies performed
with pioglitazone or metformin individually.

Pioglitazone HCl
Pioglitazone was not teratogenic in rats at oral doses up to 80 mg/kg or in rabbits given
up to 160 mg/kg during organogenesis (approximately 17 and 40 times the maximum rec-
ommended human oral dose based on mg/m2, respectively). Delayed parturition and
embryotoxicity (as evidenced by increased postimplantation losses, delayed development
and reduced fetal weights) were observed in rats at oral doses of 40 mg/kg/day and above
(approximately 10 times the maximum recommended human oral dose based on mg/m2).
No functional or behavioral toxicity was observed in offspring of rats. In rabbits, embry-
otoxicity was observed at an oral dose of 160 mg/kg (approximately 40 times the maxi-
mum recommended human oral dose based on mg/m2). Delayed postnatal development,
attributed to decreased body weight, was observed in offspring of rats at oral doses of 
10 mg/kg and above during late gestation and lactation periods (approximately 2 times 
the maximum recommended human oral dose based on mg/m2).

Metformin HCl
Metformin was not teratogenic in rats and rabbits at doses up to 600 mg/kg/day. This rep-
resents an exposure of about two and six times a human daily dose of 2000 mg based on
body surface area comparisons for rats and rabbits, respectively. Determination of fetal
concentrations demonstrated a partial placental barrier to metformin. 

Nursing Mothers
No studies have been conducted with the combined components of ACTOplus met. In stud-
ies performed with the individual components, both pioglitazone and metformin are secreted
in the milk of lactating rats. It is not known whether pioglitazone and/or metformin is secret-
ed in human milk. Because many drugs are excreted in human milk, ACTOplus met should
not be administered to a breastfeeding woman. If ACTOplus met is discontinued, and if diet
alone is inadequate for controlling blood glucose, insulin therapy should be considered.

Pediatric Use
Safety and effectiveness of ACTOplus met in pediatric patients have not been established.

Elderly Use  
Pioglitazone HCl: Approximately 500 patients in placebo-controlled clinical trials of piogli-
tazone were 65 and over. No significant differences in effectiveness and safety were
observed between these patients and younger patients.

Metformin HCl:
Controlled clinical studies of metformin did not include sufficient numbers of elderly
patients to determine whether they respond differently from younger patients, although
other reported clinical experience has not identified differences in responses between the
elderly and young patients. Metformin is known to be substantially excreted by the kidney
and because the risk of serious adverse reactions to the drug is greater in patients with
impaired renal function, ACTOplus met should only be used in patients with normal renal
function (see CONTRAINDICATIONS and WARNINGS). Because aging is associated with
reduced renal function, ACTOplus met should be used with caution as age increases. Care
should be taken in dose selection and should be based on careful and regular monitoring of
renal function. Generally, elderly patients should not be titrated to the maximum dose of
ACTOplus met (see WARNINGS).

ADVERSE REACTIONS  
The most common adverse events reported in at least 5% of patients in the controlled 
16-week clinical trial between placebo plus metformin and pioglitazone 30 mg plus met-
formin were upper respiratory tract infection (15.6% and 15.5%), diarrhea (6.3% and
4.8%), combined edema/peripheral edema (2.5% and 6.0%) and headache (1.9% and
6.0%), respectively.

The incidence and type of adverse events reported in at least 5% of patients in any com-
bined treatment group from the 24-week study comparing pioglitazone 30 mg plus met-
formin and pioglitazone 45 mg plus metformin are shown in Table 2; the rate of adverse
events resulting in study discontinuation between the two treatment groups was 7.8% and
7.7%, respectively.

Most clinical adverse events were similar between groups treated with pioglitazone in
combination with metformin and those treated with pioglitazone monotherapy. Other
adverse events reported in at least 5% of patients in controlled clinical trials between
placebo and pioglitazone monotherapy included myalgia (2.7% and 5.4%), tooth disorder
(2.3% and 5.3%), diabetes mellitus aggravated (8.1% and 5.1%) and pharyngitis (0.8%
and 5.1%), respectively.

In U.S. double-blind studies, anemia was reported in < 2% of patients treated with piogli-
tazone plus metformin (see PRECAUTIONS section).

In monotherapy studies, edema was reported for 4.8% of patients treated with pioglitazone
versus 1.2% of placebo-treated patients. Most of these events were considered mild or
moderate in intensity (see PRECAUTIONS section).

Laboratory Abnormalities
Hematologic: Pioglitazone may cause decreases in hemoglobin and hematocrit. The fall in
hemoglobin and hematocrit with pioglitazone appears to be dose related. Across all clinical
studies, mean hemoglobin values declined by 2% to 4% in patients treated with pioglita-
zone. These changes generally occurred within the first 4 to 12 weeks of therapy and
remained relatively stable thereafter. These changes may be related to increased plasma
volume associated with pioglitazone therapy and have rarely been associated with any sig-
nificant hematologic clinical effects (see PRECAUTIONS section). 

In controlled clinical trials of metformin at 29 weeks’ duration, a decrease to subnormal
levels of previously normal serum vitamin B12 levels, without clinical manifestations, was
observed in approximately 7% of patients. Such decrease, possibly due to interference
with B12 absorption from the B12 -intrinsic factor complex, is, however, very rarely associ-
ated with anemia and appears to be rapidly reversible with discontinuation of metformin or
vitamin B12 supplementation (see PRECAUTIONS section).

Serum Transaminase Levels: During all clinical studies in the U.S., 14 of 4780 (0.30%)
patients treated with pioglitazone had ALT values ≥ 3 times the upper limit of normal dur-
ing treatment. All patients with follow-up values had reversible elevations in ALT. In the
population of patients treated with pioglitazone, mean values for bilirubin, AST, ALT, alka-
line phosphatase, and GGT were decreased at the final visit compared with baseline. Fewer
than 0.9% of patients treated with pioglitazone were withdrawn from clinical trials in the
U.S. due to abnormal liver function tests.

In pre-approval clinical trials, there were no cases of idiosyncratic drug reactions leading
to hepatic failure (see PRECAUTIONS section).

CPK Levels: During required laboratory testing in clinical trials with pioglitazone, sporadic,
transient elevations in creatine phosphokinase levels (CPK) were observed. An isolated ele-
vation to greater than 10 times the upper limit of normal was noted in 9 patients (values of
2150 to 11400 IU/L). Six of these patients continued to receive pioglitazone, two patients
had completed receiving study medication at the time of the elevated value and one patient
discontinued study medication due to the elevation. These elevations resolved without any
apparent clinical sequelae. The relationship of these events to pioglitazone therapy is
unknown. 

OVERDOSAGE
Pioglitazone HCl
During controlled clinical trials, one case of overdose with pioglitazone was reported. A male
patient took 120 mg per day for four days, then 180 mg per day for seven days. The patient
denied any clinical symptoms during this period. 

In the event of overdosage, appropriate supportive treatment should be initiated according
to patient’s clinical signs and symptoms.

Metformin HCl
Overdose of metformin HCl has occurred, including ingestion of amounts greater than
50 grams. Hypoglycemia was reported in approximately 10% of cases, but no causal
association with metformin HCl has been established. Lactic acidosis has been reported
in approximately 32% of metformin overdose cases (see WARNINGS). Metformin is dia-
lyzable with a clearance of up to 170 mL/min under good hemodynamic conditions.
Therefore, hemodialysis may be useful for removal of accumulated metformin from
patients in whom metformin overdosage is suspected.

INDICATIONS: ACTOplus met is indicated as an adjunct to diet and exercise to improve
glycemic control in patients with type 2 diabetes who are already treated with a combina-
tion of pioglitazone and metformin or whose diabetes is not adequately controlled with
metformin alone, or for those patients who have initially responded to pioglitazone alone
and require additional glycemic control.
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Table 2. Adverse Events That Occurred in ≥ 5% of Patients in Any Treatment 
Group During the 24-Week Study

Pioglitazone 30 mg Pioglitazone 45 mg
+ metformin + metformin

N=411 N=416
n (%) n (%)

Upper Respiratory Tract Infection 51 (12.4) 56 (13.5)

Diarrhea 24 (5.8) 20 (4.8)

Nausea 24 (5.8) 15 (3.6)

Headache 19 (4.6) 22 (5.3)

Urinary Tract Infection 24 (5.8) 22 (5.3)

Sinusitis 18 (4.4) 21 (5.0)

Dizziness 22 (5.4) 20 (4.8)

Edema Lower Limb 12 (2.9) 47 (11.3)

Weight Increased 12 (2.9) 28 (6.7)

Adverse Event
Preferred Term
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with follow-up in 2003 (Ann. Fam. Med.
2005;3:307-11). 

Dr. Crosson and his team found that
before the implementation of the EMR,
the practice had used reminder stickers
on their paper charts for screening, pre-
vention, and disease management. How-
ever, when the practice switched to an
electronic system, the EMR’s built-in re-
minders were disabled because they were
too cumbersome, leaving the practice
without any formal reminder system. 

The lack of communication was a real
obstacle in this practice, Dr. Crosson said

in an interview. He recommended that
physicians planning to implement an
EMR sit down early on with a broad
group of people within the practice to
figure out how to maintain the existing
quality of care system once the elec-
tronic system is in place. This could mean
having duplicate systems in place during
the transition period, he said. 

One barrier to realizing the full poten-
tial of EMR systems is that physicians are
trained to take care of one person at a
time, Dr. Crosson said, and many of the
innovative EMR functions help in caring
for groups of patients. There needs to be
a shift in the mind set of physicians in or-

der to truly take advantage of the ad-
vances in technology, he said. 

When shopping for an EMR that can
aid in the collection and reporting of
quality improvement measures, look for
a system that can export the data in an
electronic format, said Dr. David C.
Kibbe, director of the American Acade-
my of Family Physicians’ Center for
Health Information Technology. 

Most EMRs today allow physicians to
export clinical data electronically to a
health plan or other third party. Some of
the more expensive systems allow physi-
cians to analyze their own data and pro-
duce reports on their performance. ■

Continued from previous page OIG Report

Spurs Consult

Coding Scrutiny
B Y  M A RY  E L L E N  S C H N E I D E R

Senior Writer

P H I L A D E L P H I A —  Be careful how you
code for consultations because Medicare
contractors will be watching this area care-
fully, coding experts said at the annual meet-
ing of the American College of Physicians. 

In March, the Department of Health
and Human Services Office of Inspector
General (OIG) issued a report highlighting
more than $1 billion in estimated over-
payments made to physicians in 2001 for
consultations under Medicare. In many
cases, services were incorrectly billed as
consultations, coded for the incorrect type
or level of consultation, or were not sup-
ported by documentation, according to
the OIG report. 

OIG officials selected a random sample of
400 consultations allowed by Medicare dur-
ing 2001, obtained photocopies of portions
of patients’ medical records, and hired cer-
tified professional coders to audit the claims.
The results of that audit were extrapolated
to produce the $1.1 billion overpayment es-
timate. Officials found the most problems
with consultations billed at the highest
billing level and with follow-up inpatient
consultations, according to the OIG report. 

Pay attention to the definition of and
the elements involved in high-level con-
sultation codes, advised Dr. Glenn D. Lit-
tenberg, chair of the ACP subcommittee
on coding and reimbursement. He urged
physicians to keep in mind that a level 5
consultation code involves an extended
history of the present illness, a complete
system review, a complete family social
history, a comprehensive physical exam,
and high-complexity decision making. 

Complete documentation is essential
and should include the request from the
referral source, what services were pro-
vided by the physician, and the report
back to the referral source, Dr. Littenberg
said. “It’s highly likely that based on [the
OIG] report, carriers will be paying a lit-
tle more attention to consultation coding
at the high level,” he said. 

Officials at the Centers for Medicare and
Medicaid Services have already made
some changes in consultation coding this
year. Beginning this year, CMS has elimi-
nated the CPT codes for follow-up inpa-
tient consultations (99261-99263) and con-
firmatory consultations or second
opinions (99271-99275). 

In the office setting, physicians can use
the office or other outpatient consultation
codes (99241-99245) for initial consults
and the office or other established patient
codes (99212-99215) for follow-up visits. 

Consultations that are requested by the
family or patient instead of a physician
cannot be billed using consultation codes,
according to CMS, and instead physicians
should rely on existing E/M codes for the
setting where the service is provided. ■

The OIG report is available online at

www.oig.hhs.gov/oei/reports/

oei-09-02-00030.pdf. 
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