
Pharmacy & Therapeutics Committee Meeting 
Private Dining Room 

October 11, 2012 7:00 a.m. 
 
 

Agenda Items                Individual Responsible  
 
1.  Call to Order                                                                                       Richard Pesce, MD                                                                                      
 
2.  Approval of June 28, 2012 Minutes                                   Richard Pesce, MD 
       
     
3.  Therapeutic Interchanges and Formulary Decisions                     Page                                     
     A.  Refludan® (lepirudin)........................................................ Patrick Ellis, Pharm.D……..3-4   
     B.  Daliresp® (roflumilast)........................................................................................................   
     C.  Prolia® (denosumab) ...........................................................................................................      
     D.  Tudorza® (aclidinium)…. ................................................................................................... 
     E.  Octagam® (intravenous immune globulin)...........................................................................  
     F.  Isosulfan blue. ..................................................................................................................... 
     G.  Opthalmic Corticosteroid/Antibiotic Formulary Review. .................................................... 
 
4.  Medication Safety 
     A.  JCAHO Sentinel Event Alert – Opioids .............................     Patrick Ellis, Pharm.D……..                                           
     C.  FDA Safety Warning – Ondansetron IV dose limit..............................................................                                               
     D.  FDA Safety Warning – Topical benzocaine sprays .............................................................   
 
5.  MUE  
     A.  Sodium Diuril® (chlorothiazide sodium injection).................. Patrick Ellis, Pharm.D……..                                                                         
     C.  Ofirmev ® (IV acetaminophen) .....................................................Daniel Marsh, Pharm.D.                                                                       
              
 6.  Policy and Procedure 
     A.  Sedatives – Hypnotics for Sleep (policy)......................................... Patrick Ellis, Pharm.D.                                                                                                              
     B.  Restricted Antimicrobials and Criteria for Use.................................................................... 
     C.  Anticoagulation Management (policy) ................................................................................                       
     D.  Alteplase – Thrombolysis of Catheter Occlusion.................................................................  
     D.  Procalcitonin assay – Ordering per Antimicrobial Stewardship Team ................................   
 
7.  Nutrition Support Team  
     A.  Clear Liquid Diet Information.............................................................Brian Jones MS, RD                                                                                                               
     C.  Enteral Formulary Addition ................................................................................................                                                                       
              
 
 
                                                                                                                                                                                                                                         
                                                       
5. Adjournment           
 
 
Next Meeting will be December 13, 2012 at 7:00am in the Private Dining Room  
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PHARMACY AND THERAPEUTICS COMMITTEE 
DATE:  June 28, 2012 CALLED TO ORDER:    7:00 A.M. 
LOCATION:  Private Dining Room  ADJOURNED:              8:09 A.M.    

Members Present:   Members Absent:   Guest: 

Richard Pesce, M.D. 
Mark Anderson, M.D. 
David Dodson, M.D.  
Gale Fellowes, M.D.  

 
 

Karen Babb, RPh                  Jackie Jackson, RN,COO  
Diona Brown, RN,C.N.O.       Brian Jones, RD, LDN   
Vickie Burger, Lab  Nan Payne, RN      
Patrick Ellis, RPh                   Melissa Roden, RN  
Patrick Hagan, Finance Beverly Slate, Supply Chain 
Lila Heet, RPh                        Hannah Walker, RN 
Daniel Marsh, RPh 

Nathan Chamberlain, M.D. Gwen Davis, RN 
John L. Gwin, Jr., M.D.           Scott Madaris, RN 
Tarek Kadrie, M.D                    Jayne McGarey, RPh 
Robert Mynatt, M.D.            Susan Izell, RN        
Nathan Schatzman, M.D.            Don Jones, RPh 
William Oellerich, M.D.           Deb Moore, RN, COO   
Michael Stipanov, M.D           Elvie Smith, RN  

Mark Brzezienski, M.D. 
J. Eugene Huffstutter, M.D. 
Charles Portera, Jr., M.D. 
William Warren, M.D.  
John Jantz, RPh, resident 
Ali Roberts, RPh, resident 

 

This meeting will be convened under the protection of the Tennessee Statute 63-6-219 and the Health Care Quality Improvement Act of 1986, Public Law 99-660.  All information, case reviews, meeting minutes, statistics and correspondence 
are confidential and protected.  Included in that protection are those that are involved in the review of the information.  Any discussion of this information outside the realm of Peer Review constitutes a breach and violates the protection of the 
persons involved in the breach.   

AGENDA ITEM FINDINGS OR CONCLUSION ACTION, RESPONSIBILITY STATUS 
Minutes The April 12, 2012 minutes were approved as submitted.  Complete 
Formulary  The following medication were reviewed: 

1.  Febuxostat (Uloric®) – Used in treatment of gout.  Dr. Huffstutter came to provide 
additional information to request approval.  

2.  Bupivacaine (Exparel®) – liposomal formulation indicated for post-surgical analgesia in 
bunionectomy and hemorrhoidectomy.  Dr. Brzezienski presented information on this 
drug and requested that it be added to formulary for use specifically in breast 
reconstruction.  He is currently involved in a study using this drug in breast 
reconstruction patients.  Dr. Portera is also interested in use of this drug.  The 
Committee reviewed this drug at the Feb 2012 meeting and voted to continue to keep it 
off formulary until more results are available from Dr. Brzezienski’s trial.  

3.  ARB Therapeutic Interchange  
4.  Statin Therapeutic Interchange  
5.  Fosfomycin (Monurol ®) – Used in treatment of uncomplicated UTI in women. 
6.  Fingolimod (Gilenya ®) – Used in the treatment of MS. 

 
1.      Approved; Dr. Fellowes will check with Risk     

Mgmt. re: substitution w/o physician order. 
 

2.     Did not approve.  Committee would like to  
        see results of ongoing study once study is    
        complete.   
 
 
 
3-4.  Dr. Warren requested these items be tabled   
         until August or after OneCare. 
5.     Approved 
6.     Tabled until August 

 
Pending 
 
 
Pending 
 
Pending 
 
 
 
Pending 
 
Complete 
Pending 

Esmolol According to the Cardiac IV Drugs and Continuous Medication Infusion Drips policy (MM-
05416), Esmolol may be managed on a Telemetry Unit, but not started.  A request was 
made to change this policy to allow Esmolol to be started on a telemetery unit if no bolus is 
administerd.   

Approved Complete 

Denosumab (Prolia®) Indicated for treatment of osteoporosis.  The committee reviewed this drug at the June 2011 
meeting and voted to restrict this agent to patients in which Reclast use is contraindicated—
Crcl less than 35ml/min.   

Agent was tabled until the P&T subcommittee can 
review for reimbursement. 

Complete 

Dilaudid dose limits 
(Hydromorphone) 

Dosing revisions for Dilaudid have been implemented.  The recommended IV starting dose 
is 0.2-1mg (previously 1-2mg).  Committee discussed automatic correction of handwritten 
orders outside of this range, but recommended that pharmacist call physician if starting dose 

 Pending 
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AGENDA ITEM FINDINGS OR CONCLUSION ACTION, RESPONSIBILITY STATUS 
is outside recommended range. 

Antimicrobial renal 
adjustments and dose 
optimization 

Ciprofloxacin and Aztreonam will be added to the current renal dosing adjustment and dose 
optimization protocol.  The process will be monitored by the antimicrobial stewardship team.   

Approved Complete 

ADRs Committee reviewed Adverse Drug Reactions. 
Class 1:  239 
Class 2:  140 
Class 3:  0 
Total:  379       Inpatient: 104      Prior to Admission: 275 

Information Complete 

Pharmacy Dashboard May 2012 compared to January 2012 
� Pharmacokinetic consults increased 25% 
� TPN pts per 1000 Adj Pt Days decreased by 25%  
� No central line infections in TPN pts 
� Coumadin consults decreased by 16% 
� Chemotherapy doses increased by 25% 

Information Complete 

Major Adverse Drug Event  
Prevention  

Committee reviewed the details of the major adverse drug event preventions by 
pharmacists. 

Information Complete 

TPN Ordering Restrictions Tabled until August meeting. Information In process 

 
 
 

There being no further business, the meeting was adjourned at 8:09 A.M.  The next P&T meeting is August 9, 2012.  
 
 

Respectfully submitted,      Approved by, 
 
 

Sandy Vredeveld, D.Ph.  Director of Pharmacy   Richard Pesce, M.D.    Chairman 
        Karen Babb, Pharm.D  Lead Pharmacist  
 
 
 
 
 
 



Anticoagulant – Direct Thrombin Inhibitor Review 
 
Pharmacological Data 
The direct thrombin inhibitors Argatroban™ and Refludan™ (lepirudin) act to inhibit the thrombogenic activity of thrombin. 
While argatroban reversibly binds to the thrombin active site and inhibits thrombin-catalyzed and induced reactions, lepirudin 
binds in a highly specific, one to one manner so that there is a dose dependent increase in the activated partial thromboplastin 
time (aPTT). The pharmaceutical company Bayer announced that it was discontinuing marketing of Refludan™ and would not 
be distributing any additional product after May 31, 2012. A generic equivalent is expected to be introduced to the market at 
some point in the near future although the pricing is expected to be higher than that of argatroban.  This formulary review is 
intended to compare the similarities and possible advantages of argatroban use at Memorial Hospital. 
 
Therapeutic Indications/Efficacy 
Heparin induced thrombocytopenia is classified in terms of immune mediated events. Type I HIT is thought to be related to a 
non-immune mediated process and is typically characterized by a slight fall in platelets within the first two days after heparin 
initiation. Type II HIT is an immune-mediated disorder characterized by the formation of antibodies against the heparin-
platelet factor 4 complex (PF4). Data suggest that Type II HIT occurs in 0.2 to 5 percent of patients exposed to heparin for 
more than four days with an overall incidence of 2.6 percent noted in a meta-analysis. 1 
The FDA approved indication for the prophylaxis or treatment of heparin induced thrombocytopenia (HIT) is shared by the 
direct thrombin inhibitors argatroban, bivalirudin, hirudin, lepirudin, and the heparinoid danaparoid. In addition, argatroban is 
approved for prophylaxis against coronary artery thrombosis during percutaneous coronary intervention in patients with or at 
risk for HIT. There are no prospective randomized studies comparing the relative efficacy and toxicity of the available agents. 
Of the recommended alternative anticoagulants to heparin in a patient with HIT, argatroban is an attractive option due to its 
efficacy and toxicity profile in patients with renal insufficiency. In addition, when actual body weight is used, no dosing 
adjustment is required in obese (BMI up to 51 kg/m2) patients.2 The relative ease of monitoring, IV compatibility properties, 
and predictable adverse effects make argatroban a safe choice for formulary addition at Memorial Hospital.  
 
Pharmacokinetics/Pharmacodynamics 
Argatroban is well distributed to the body tissues with a volume of 174 – 180 mL/kg. It is 54% protein bound, with the 
majority being α1a-glycoprotein followed by albumin (34% and 20% respectively). It undergoes glucoronidation and 
aromatization to an active metabolite (M1) via hepatic metabolism. Argatroban is primarily excreted by the biliary tract, with 
the majority of elimination occurring through feces (65%) followed by renal (22-24.5%) elimination. Approximately 20% of 
argatroban is dialyzable. The normal elimination half life is 30 – 51 minutes, but in hepatic impairment it is increased to 181 
minutes which results in a recommended dose decrease.  
 
Dose Formulations  
Argatroban is available as a 1mg/mL 50 or 125 mL pre-mix vial, and a 100 mg/mL, 2.5 mL concentrated solution and must be 
diluted to 1 mg/mL. The vials must be stored at room temperature between 68F and 77 F and protected from light. The diluted, 
prepared solution is stable for 24 hours at 59F – 86 F in ambient indoor light. Prepared solutions that are kept at controlled 
room temperature of 68F-77F or under refrigeration 36F-46F are stable for up to 96 hours. The premixed vials are available in 
NS, and the concentrated solution may be diluted with D5W, LR, or NS.  
 
Dose Range 
Adults: 

• Coronary artery thrombosis, In patients with or at risk for heparin-induced thrombocytopenia; Prophylaxis – PCI: 350 
mcg/kg bolus via a large bore IV line over 3 to 5 min and 25 mcg/kg/min IV continuous infusion; additional 150 
mcg/kg boluses and infusion rate increased up to 40 mcg/kg/min to maintain ACT at 300 to 450 seconds 

• HIT; Treatment and Prophylaxis - HIT with thrombosis: 2 mcg/kg/min continuous IV infusion, adjust until steady-
state aPTT is 1.5 to 3 times the initial baseline value (not to exceed 100 seconds); MAX 10 mcg/kg/min 

• Moderate hepatic impairment being treated for HIT, the initial dose should be reduced to 0.5 mcg/kg to achieve a 
target aPTT of 1.5 to 3 times the baseline value (not to exceed 100 seconds). Reversal of argatroban’s anticoagulation 
effects may take > 4 hours. 

Geriatrics/Renal Impairment: 
• No dosage adjustment necessary. 

Critical Care/MODS: 
• Consider an initial infusion rate of 0.5mcg/kg/min3 

Severe anasarca/Heart Failure/Post-cardiac surgery: 

                                                        
1 Martel N, Lee J, Wells PS. Risk for heparin-induced thrombocytopenia with unfractionated and low-molecular-weight heparin thromboprophylaxis: a meta-
analysis. Blood. 2005;106(8):2710. 
2 http://0-
www.thomsonhc.com.opac.uthsc.edu/micromedex2/librarian/ND_T/evidencexpert/ND_PR/evidencexpert/CS/4EEE79/ND_AppProduct/evidencexpert/DUPLI
CATIONSHIELDSYNC/C4C858/ND_PG/evidencexpert/ND_B/evidencexpert/ND_P/evidencexpert/PFActionId/evidencexpert.DisplayDrugpointDocument?d
ocId=925435&contentSetId=100&title=Argatroban&servicesTitle=Argatroban&topicId=dosingAndIndicationsSection&subtopicId=nonfdaSection 
3 Biederlinden, 2007 



 4  

• Consider an initial infusion rate of 0.15-1.2 mcg/kg/min4 
 
Adverse Effects 
Common adverse effects reported in > 5% of patients receiving argatroban include chest pain (0.9% to 15.2% ), diarrhea 
(6.2% ), gastrointestinal hemorrhage, minor (14.4% ), bleeding, minor (0.9% to 14.4% ), hemorrhage (0.9% to 5.4% ); and 
fever (3.6% to 6.9%). Serious adverse effects reported in > 5% of patients receiving argatroban include cardiac arrest (5.8% ), 
bleeding, major (0.5% to 5.3% ),and dyspnea (8.1% ). For a complete list of potential adverse effects, please see package 
insert.  
Argatroban carries precautions warning against its use in certain conditions, in which the risk of hemorrhage may be increased, 
including spinal anesthesia,  
bleeding disorders, gastrointestinal lesions (eg, ulcers), severe hypertension, lumbar puncture performed immediately prior to 
treatment, and major surgery (especially involving the brain, eye, or spinal cord).  
Drug interactions are expected if argatroban is used in conjunction with any other anticoagulant. If used as bridge therapy for 
warfarin initiation, caution must be used since concurrent use will result in an altered response between the INR and risk of 
bleeding.  
 
Monitoring 
In patients being treated for HIT, monitor aPTT at baseline, 2 hours after therapy initiation, and at any dose change (therapeutic 
range, 1.5 to 3 times base, not to exceed 100 seconds). Resolution of thrombosis or prevention of new thrombosis is indicative 
of efficacy and an unexplained fall in hematocrit and/or low blood pressure, are considered signs of hemorrhage and the patient 
should be monitored appropriately. 
  
Cost Comparison 

o Argatroban: $1100 per day of therapy* 
o Lepirudin: $ 2070 per day of therapy* 

* based on average daily infusion rate for 75 kg patient 
Potential annualized savings (removing lepirudin from formulary): $17,900  
 
Conclusion 
Both argatroban and lepirudin are currently on formulary and are utilized for the treatment of HIT and when therapeutic 
anticoagulation is necessary in patients with a history of HIT.  Argatroban is the more commonly utilized direct thrombin 
inhibitor used for these indications at MHCS.  Due to the recent significant cost increase of lepirudin a formulary interchange 
is being proposed to only utilize argatroban for the aforementioned indications.  Per Dr. Stipanov’s request, a very limited 
supply of lepirudin will be retained for patients with severe hepatic impairment (AST or ALT > 3 times ULN) who are not 
suitable candidates for argatroban. 

 
 

                                                        
4 ACCP/CHEST 2012; Guyatt, 2012) 
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FORMULAY REVIEW 

 
GENERIC NAME:     ROFLUMILAST  
 
PROPRIETARY NAME:   Daliresp (Forest Laboratories) 
 
THERAPEUTIC CLASS:   Phosphodiesterase type 4 inhibitors 
 
INDICATIONS: Roflumilast is indicated to reduce the risk of chronic obstructive pulmonary disease (COPD) exacerbations 
in patients with severe COPD associated with chronic bronchitis and a history of exacerbations.1 Roflumilast has no benefit in 
the acute treatment of bronchospasms. 

 
CLINICAL PHARMACOLOGY: Roflumilast is not a bronchodilator. The mechanism of action of roflumilast and 
roflumilast N-oxide in COPD is not well defined. Roflumilast and its active primary metabolite (roflumilast N-oxide) are 
potent and selective phosphodiesterase type 4 (PDE4) inhibitors. PDE4 is a key enzyme in the lung tissue that is responsible 
for the metabolism of cyclic-3′-5′-adenosine monophosphate (cAMP). Therefore, by inhibiting PDE4, roflumilast and 
roflumilast N-oxide are able to increase cAMP in the lung cells.  

 
Neutrophils, eosinophils, and monocytes also contain PDE4. The anti-inflammatory effects of roflumilast in the lung may be 
the result of inhibition of PDE4 in these cell types. In a model of chronic asthma, roflumilast was able to suppress expression 
of the proinflammatory cytokines interleukin 17A (IL-17A), tumor necrosis factor (TNF)-alpha, granulocyte-macrophage 
colony-stimulating factor, and IL-6.  

 
PHARMACOKINETICS: Roflumilast is rapidly absorbed following oral administration, reaching peak concentrations (Cmax) 
within 1 hour.  Absolute bioavailability is approximately 80%.  Administration with food did not affect the extent of absorption, 
but did delay the time to Cmax (Tmax) by 1 hour, decreased the Cmax of roflumilast by 40%, and had no effect on the Cmax or Tmax for 
roflumilast N-oxide. Administration with a high-fat meal slightly delayed roflumilast absorption, but did not alter the extent 
absorbed.   

 
Pharmacokinetics are dose-proportional over a range of doses from 250 to 500 mcg.  Steady-state roflumilast concentrations are 
reached after 4 days of once-daily administration. 

 
COMPARATIVE EFFICACY: Roflumilast was evaluated in 2 identical randomized, double-blinded, placebo-controlled 
studies enrolling patients older than 40 years with COPD. All enrolled patients were current or former smokers with at least a 
20 pack-year history and had a postbronchodilator FEV1 of 50% or less of the predicted value and postbronchodilator FEV1-to-
forced vital capacity (FVC) ratio of 70% or less, bronchitic symptoms including cough and sputum production, and a history of 
at least 1 COPD exacerbation requiring systemic glucocorticosteroid or hospitalization in the past year. Patients received oral 
roflumilast 500 mcg or placebo once daily for 52 weeks. The primary end points were change in prebronchodilator FEV1 and 
the rate of exacerbations that were moderate (glucocorticosteroid-treated) or severe. In 1 study, 1,523 patients were randomized 
and received study drug (765 received roflumilast and 758 received placebo). In the other study, 1,568 patients were 
randomized and received study drug (772 randomized to roflumilast and 796 to placebo). In both studies, roflumilast produced 
greater improvement in pre- and postbronchodilator FEV1 than placebo and reduced rates of moderate to severe exacerbations.  

 

Roflumilast vs Placebo in Patients With COPD 

End Point Placebo 
(n = 758) 

Roflumilast 
(n = 765) 

Difference 

Lung function 

Change in prebronchodilator FEV1 8 mL 46 mL 39 mL (P = 0.0003) 

Change in postbronchodilator FEV1 8 mL 57 mL 49 mL (P < 0.0001) 

Change in prebronchodilator FVC −21 mL 68 mL 89 mL (P < 0.0001) 

Change in postbronchodilator FVC −25 mL 76 mL 101 mL (P < 0.0001) 

Exacerbations 

Moderate or severe 1.27 
per patient 

per y 

1.08 
per patient 

per y 

RR, 0.85 
(95% CI, 0.74 to 0.98; 

P = 0.0278) 
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Median time to first moderate or severe exacerbation 71 days 85 days HR, 0.88 (P = 0.0859) 

Median time to second moderate or severe exacerbation 159 days 172 days HR, 0.79 (P = 0.029) 

Further prespecified secondary end points 

TDIb focal score 0.4 0.7 0.2 (P = 0.0356) 

Time to mortality 213.8 days 207.5 days HR, 1 (P = 0.9212) 
aRR = rate ratio; CI = confidence interval; HR = hazard ratio; TDI = transition dyspnea index. 
bResults reported by authors. 
 
 

Frequency of Moderate to Severe Exacerbations From the Product Labeling 

Exacerbations per Patient per Year   

Roflumilast Placebo Absolute Reduction 

RR 95% CI Percent Reductiona 

Study 5 1.1 1.3 0.2 0.85 0.74 to 0.98 15 

Study 6 1.2 1.5 0.3 0.82 0.71 to 0.94 18 
aPercent reduction = 100 (1 - “rate ratio”). 
 
CONTRAINDICATIONS, WARNINGS AND PRECAUTIONS: Roflumilast is contraindicated in patients with moderate 
to severe hepatic impairment (Child-Pugh class B or C). 
 
The drug is not a bronchodilator and should not be used for the acute treatment of bronchospasms. 

 
The use of roflumilast in the treatment of patients with a history of depression and/or suicidal thoughts or behavior should be 
evaluated closely. Various psychiatric events, including suicide, have occurred during treatment. Patients, families, and 
caregivers should be instructed to look for signs and symptoms of mood changes (insomnia, anxiety, depression, suicidal 
thoughts) and to contact their health care provider if any of these changes occur. 

 
Weight loss may occur in some patients. Some patients have experienced a weight loss of 5% to 10% of their body weight 
(20% of the roflumilast group versus 7% in the placebo group), while 7% of the roflumilast group and 2% of the placebo group 
experienced a weight loss of more than 10% of their body weight. 

 
Roflumilast has been classified in Pregnancy Category C (benefit vs risk). There are no controlled studies evaluating the safety 
of roflumilast in pregnant women. In the animal models, roflumilast was not teratogenic in mice, rats, or rabbits.1 

 
 
ADVERSE REACTIONS: The most common adverse events associated with roflumilast therapy, occurring in at least 2% of 
patients and more frequently with roflumilast than placebo, have included diarrhea, weight loss, decreased appetite, nausea, 
back pain, influenza, insomnia, dizziness, and headache.  Other common adverse reactions included abdominal pain, dyspepsia, 
gastritis, vomiting, rhinitis, sinusitis, urinary tract infections, muscle spasms, tremor, anxiety, and depression.  Rates of study 
withdrawal due to adverse effects were higher in the roflumilast groups than in the placebo groups. 

 
 
 

Frequency of Adverse Reactions That Occurred in ≥ 2% of the Treatment Population 
and at a Rate Higher Than Placebo1 

Adverse Reactions Roflumilast (n = 4,438) Placebo (n = 4,192) 

Diarrhea 9.5% 2.7% 

Weight decreased 7.5% 2.1% 

Nausea 4.7% 1.4% 

Headache 4.4% 2.1% 

Back pain 3.2% 2.2% 
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Influenza 2.8% 2.7% 

Insomnia 2.4% 1% 

Dizziness 2.1% 1.1% 

Decreased appetite 2.1% 0.4% 

 
DRUG INTERACTIONS: Concentrations of roflumilast and roflumilast N-oxide are likely to be increased when 
coadministered with CYP1A2 and CYP3A4 inhibitors. 

 
DOSING: The recommended adult dosage is 500 mcg once daily. Roflumilast may be administered with or without food. 

 
Dosage adjustments do not appear necessary in patients with renal impairment or mild hepatic impairment. Use is 
contraindicated in patients with moderate to severe hepatic impairment. 

 
PRODUCT AVAILABILITY and STORAGE: A new drug application was submitted to the Food and Drug Administration 
(FDA) in July 2009. The FDA’s Pulmonary-Allergy Drugs Advisory Committee voted 10 to 5 against approval of roflumilast. 
The committee felt the drug was effective and safe for the treatment of COPD, but the benefit-to-risk data did not support 
approval. 

 
Roflumilast is available as a 500 mcg tablet in bottles of containing 30 or 90 tablets.1 The bottles should be stored between 20° 
and 25°C (68° and 77°F); excursions are permitted between 15° and 30°C (59° and 86°F).1 

 
CONCLUSION: Roflumilast may prove effective in patients with COPD, especially in patients with severe COPD associated 
with chronic bronchitis and a history of exacerbations. Roflumilast is not a bronchodilator and does not have a role in the 
treatment of acute bronchospasms associated with COPD. Roflumilast is effective in the treatment of COPD. When used in 
combination with salmeterol or tiotropium, it produces a better improvement in FEV1 compared with monotherapy with 
salmeterol or tiotropium. Roflumilast is not included in the current guidelines for the treatment of COPD. The FDA’s 
Pulmonary-Allergy Drugs Advisory Committee voted 10 to 5 against approval of roflumilast although the FDA did later 
approve roflumilast for use. The committee felt the drug was effective and safe for the treatment of COPD, but the benefit-to-
risk data did not support approval.  Its role in the treatment of mild COPD and asthma remains to be proven. Additional 
outcomes data are necessary to establish its effects on hospitalization rates, particularly when used in conjunction with other 
therapies.  
 
Roflumilast was first reviewed by the MHCS P&T meeting at the April 2011 meeting and was not approved for 
formulary addition at that time due to no requests for the medication at that time and due to questionable clinical 
efficacy.  However, since the initial review the market usage of this medication has increased and many patients have 
now entered our facility on roflumilast as maintenance therapy.  Due to a lack of other medications with similar 
mechanisms of action and no clear therapeutic substitute it is recommended that roflumilast now be added to 
formulary. 
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FORMULARY REVIEW 
 
GENERIC NAME:    DENOSUMAB 
 
PROPRIETARY NAME:   Prolia (Amgen) 
 
INDICATIONS: Denosumab is indicated for the treatment of osteoporosis in postmenopausal women who are at high risk of 
fracture. Patients considered to have a high risk of fracture include patients with a history of bone fracture, patients with 
multiple risk factors for fracture, or patients who have failed or are intolerant to other available osteoporosis therapies.  
Denosumab is also undergoing evaluation for use in the treatment of several other conditions associated with bone loss, 
including rheumatoid arthritis (RA) and the prevention of postmenopausal osteoporosis. It may also delay bone metastases, be 
effective in the treatment of cancer, and inhibit and treat bone destruction associated with cancer. 

 
CLINICAL PHARMACOLOGY: Denosumab is a fully human monoclonal antibody to the receptor activator of nuclear 
factor kappa B ligand (RANKL). RANKL is a mediator of osteoclast formation, function, and survival. RANKL binds to its 
receptor (RANK) on the surface of precursor and mature osteoclasts, and stimulates these cells to mature and resorb bone. 
Denosumab binds to RANKL with a high specificity and affinity, resulting in the inhibition of osteoclast-mediated bone 
resorption and inhibits osteoclast maturation and survival. 

 
PHARMACOKINETICS: Denosumab has nonlinear, dose-dependent pharmacokinetics.30 Following subcutaneous 
administration, denosumab serum levels are detectable in as early as 1 hour, and maximum serum concentrations are reached 
within 3 and 21 days.  Within 72 hours of administration, the serum levels of denosumab are 70% to 80% of maximum.  The 
mean half-life is 25.4 days.  The serum levels decline over a period of 4 to 5 months and markers of bone resorption return to 
baseline levels within 12 months. 

 
ADVERSE REACTIONS: The most frequently observed adverse reactions (more than 5% and greater than placebo) reported 
with denosumab therapy include back pain, pain in extremity, hypercholesterolemia, musculoskeletal pain, and cystitis.1 Other 
common adverse reactions are various types of infections, anemia, vertigo, peripheral edema, and sciatica. Serious adverse 
reactions have included hypocalcemia, serious infections, dermatologic reactions, pancreatitis, and osteonecrosis of the jaw. 

 
DRUG INTERACTIONS: No drug interactions have been identified, but the Food and Drug Administration (FDA) is 
requiring Amgen to conduct an in vivo drug-drug interaction study with a CYP3A4 substrate. The deadline for submission of 
the results of this study to the FDA is March 2012. 

 
DOSING: The recommended dosage is denosumab 60 mg subcutaneously every 6 months. The product labeling states the 
injection should be given by a health care provider in the upper arm, upper thigh, or abdomen.  All patients should also receive 
daily doses of calcium 1,000 mg and at least 400 units of vitamin D. Dosage adjustments on the basis of renal function are not 
necessary. However, patients with creatinine clearance less than 30 mL/min or those receiving dialysis are at a greater risk of 
developing hypocalcemia. No clinical studies have evaluated the safety and efficacy of denosumab in patients with moderate to 
severe hepatic impairment. 

 
PRODUCT AVAILABILITY and STORAGE: Denosumab received FDA approval on June 1, 2010.  Denosumab is 
available as a single-use prefilled syringe containing 60 mg in a 1 mL solution and also a single-use vial containing 60 mg in a 
1 mL solution.  Prior to first use, the denosumab syringe and vial should be stored in a refrigerator, between 2° and 8°C (36° 
and 46°F) in the original carton. When the syringe or vial is not in use, it should be protected from light and heat. Neither 
product should be shaken. 
 
COST: $792.99 per dose ($1585.98 per year of therapy) 
(cost comparison to Reclast (zoledronic acid): $1041.78 per year) 
 

 
DISCUSSION: Denosumab offers a unique mechanism of action in increasing BMD and reducing bone turnover, suggesting a 
variety of potential uses, including osteoporosis treatment and prevention and the treatment of various cancers. It effectively 
increases BMD and reduces fracture rates in postmenopausal women, as well as improves BMD in patients with cancer and 
rheumatoid arthritis. The unknown long-term safety, twice-yearly administration, and cost may initially limit the use of this 
product in the treatment of postmenopausal women who are intolerant to, achieving an inadequate response with, or having 
poor adherence rates with bisphosphonate therapy.  
 
FINANCIAL ANALYSIS 
Due to the significant cost difference per year of therapy as compared to Reclast® ($544.20 per patient year of therapy) a 
financial analysis was performed to properly assess cost and reimbursement.  Approximately 60% of the patients who currently 
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receive Reclast® are Medicare patients.  The following is a brief comparison of the Medicare reimbursement between these 
two agents: 
 
Reclast: drug cost per year - $1041.78; Medicare reimbursement - $1007 
Prolia: drug cost per year - $1585.98; Medicare reimbursement - $1600.80 
 
Although the total annual reimbursement, as compared to drug cost, for Prolia is $49.60 greater than the reimbursement for 
Reclast the difference in drug cost between these agents far outweighs the marginally better reimbursement.  This represents an 
additional $494.60 per patient year of therapy for Prolia including drug cost and reimbursement differences between these 
agents.  Even small shifts in Reclast use to Prolia use would have a significant financial impact to the hospital.   
 
Potential financial impact: 
30% of Reclast use switched to Prolia   � $102,876.80 additional expense 
60% of Reclast use switched to Prolia   � $205,753.60 additional expense 
100% of Reclast use switched to Prolia � $342,757.80 additional expense 
 
CONCLUSION  
At a previous P&T meeting (February & June 2011) it was voted to only utilize Prolia for patients in which Reclast (zoledronic 
acid) use is contraindicated – CrCl < 35 ml/min pending a financial analysis and comparison.  Based on the above analysis, it 
is recommended to continue with the previous decision to limit use to ONLY outpatients that are not candidates for 
Reclast therapy (CrCl < 35 ml/min). 
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FORMULARY REVIEW 

 
GENERIC NAME:          ACLIDINIUM BROMIDE 
 
PROPRIETARY NAME:         Tudorza™ Pressair™ (Forest) 
 
INDICATIONS: 
Aclidinium Bromide was approved by the FDA in July 2012 for the long-term, maintenance treatment of bronchospasm 
associated with chronic obstructive pulmonary disease (COPD), including chronic bronchitis and emphysema. 
 
CLINICAL PHARMACOLOGY: 
Aclidinium bromide is a long-acting antimuscarinic agent, which is often referred to as an anticholinergic. It has similar 
affinity to the subtypes of muscarinic receptors M1 to M5. In the airways, it exhibits pharmacological effects through inhibition 
of M3 receptor at the smooth muscle leading to bronchodilation. The competitive and reversible nature of antagonism was 
shown with human and animal origin receptors and isolated organ preparations. In preclinical in vitro as well as in vivo studies, 
prevention of acetylcholine-induced bronchonconstriction effects was dose-dependent and lasted longer than 24 hours. The 
clinical relevance of these findings is unknown. The bronchodilation following inhalation of aclidinium bromide is 
predominantly a site-specific effect. 
 
COMPARATIVE EFFICACY: 
 
Only one trial has been published thus far comparing Aclidinium to Tiotropium (Spiriva). It is a randomized, double-blind, 
double-dummy, crossover trial with  30 patient with moderate to severe COPD.  Participants received aclidinium BID, 
tiotropium ONCE DAILY, and placebo for 15 days, with a 9-15 day washout period between treatment periods. 
 

 
 
Bronchodilation after aclidinium BID administration was comparable to once-daily tiotropium.  Also, improvements from 
baseline FEV1 and FVC were significantly greater for aclidinium vs. tiotropium over the last 12 hours of both days 1 and 15.  
These improvements in bronchodilation can be attributed to the evening dose of aclidinium. 
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PHARMACOKINETICS: 
Absorption:  
The absolute bioavailability of aclidinium bromide is approximately 6% in healthy volunteers. Following twice-daily oral 
inhalation administration of 400 mcg aclidinium bromide in healthy subjects, peak steady state plasma levels were observed 
within 10 minutes after inhalation. 
Distribution:  
Aclidinium bromide shows a volume of distribution of approximately 300 L following intravenous administration of 400 mcg 
in humans.   
Metabolism: 
Clinical pharmacokinetics studies, including a mass balance study, indicate that the major route of metabolism of aclidinium 
bromide is hydrolysis, which occurs both chemically and enzymatically by esterases. Aclidinium bromide is rapidly and 
extensively hydrolyzed to its alcohol and dithienylglycolic acid derivatives, neither of which binds to muscarinic receptors and 
are devoid of pharmacologic activity.  Therefore, due to the low plasma levels achieved at the clinically relevant doses, 
aclidinium bromide and its metabolites are not expected to alter the disposition of drugs metabolized by the human CYP450 
enzymes.  
Elimination:  
Total clearance was approximately 170 L/h after an intravenous dose of aclidinium bromide in young healthy volunteers with 
an inter-individual variability of 36%. Intravenously administered radiolabelled aclidinium bromide 309 was administered to 
healthy volunteers and was extensively metabolized with 1% excreted as unchanged 310 aclidinium. Approximately 54% to 
65% of the radioactivity was excreted in urine and 20% to 33% of the dose was 311 excreted in feces. The combined results 
indicated that almost the entire aclidinium bromide dose was eliminated by hydrolysis. After dry powder inhalation, urinary 
excretion of aclidinium is about 0.09% of the dose and the estimated effective half-life is 5 to 8 hours. 
 
ADVERSE REACTIONS: Most common adverse effects (>1%) 
Headache (6.6%), nasopharyngitis (5.5%), cough (3%), diarrhea (2.7%), sinusitis (1.7%), rhinitis (1.6%), toothache (1.1%), fall 
(1.1%), vomiting (1.1%) 
 
Potential for anticholinergic side effects: dry mouth, constipation, tachycardia, blurry vision, new-onset or worsening of 
narrow-angle glaucoma, and urinary retention. 
 
Warnings/Precautions: Not for acute use, Paradoxical bronchospasm, Worsening narrow-angle glaucoma, Worsening of 
urinary retention, Immediate hypersensitivity reactions 
 
DRUG INTERACTIONS: 
Formal drug interaction studies were not performed.  In vitro studies indicated that aclidinium bromide and its major 
metabolites do not inhibit any major CYP450 isoenzymes.  There is a potential for an additive interaction with concomitantly 
used anticholinergic medications, therefore co-administration should be avoided.  Concurrent administration of aclidinium 
bromide with other COPD medications (sympathomimetics, methlyxanthines, and steroids) showed no increases in adverse 
drug reactions. 
 
DOSING: 
The recommended dose of aclidinium bromide is one oral inhalation of 400mcg twice daily. 
 
PRODUCT AVAILABILITY and COST: 
Tudorza Pressair will be available in the 4th quarter of 2012; however there will not be an institutional size. 
Unlike Spiriva, the capsules are contained inside the Tudorza Pressair inhaler (similar to Advair). 
 
 30 day supply Institutional size 
Spiriva $231.53 $64.91 
Tudorza $209.07 N/A 
 
The combination of Aclidinium/Formoterol is currently in clinical trials, which would be a long-acting competitor for 
Combivent (Ipratropium/Albuterol) 
 
CONCLUSION: 
Based on similar efficacy and safety between Spiriva and Tudorza the products can be considered therapeutically equivalent 
but the current lack of an institutional size product will limit the use of Tudorza to the outpatient setting and all orders for 
Tudorza will be substituted to a therapeutically equivalent dose of Spiriva. 
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FORMULARY REVIEW 

 
GENERIC NAME:       IMMUNE GLOBULIN INTRAVENOUS (HUMAN) 

 
PROPRIETARY NAM           Octagam™ 5% Liquid Preparation (Octapharma) 

  
INDICATION:  Octagam is an immune globulin intravenous (human) 5% liquid indicated for treatment of primary humoral 
immunodeficiency (PI), such as congenital agammaglobulinemia, common variable immunodeficiency, X-linked 
agammaglobulinemia, Wiskott-Aldrich syndrome and severe combined immunodeficiencies.   
 
CLINICAL PHARMACOLOGY:  Intravenous immune globulins are sterile preparations of concentrated antibodies 
recovered from pooled human plasma of healthy donors.  These preparations provide replacement therapy for patients with 
immune deficiencies, as well as treatment for a variety of immunologically mediated or idiopathic diseases and syndromes. 
 
PHARMACOKINIETICS:  The serum half-life of immune globulin (IgG) is approximately 21-29 days; however, great 
interpatient variability exists. Fever, infection, or high IgG concentrations appear to coincide with a shortened half-life whereas 
immunodeficiency appears to be associated with a longer half-life. Studies show the apparent half-life of Octagam is 
approximately 40 days (range, 23-84 days) in immunosuppressed patients. As there are significant differences in the half-life of 
IgG among patients with primary immunodeficiency, the frequency and amount of immunoglobulin therapy may vary from 
patient to patient.  
 
ADVERSE REACTIONS:  The most serious adverse reactions observed with Octagam 5% Liquid treatment have been 
immediate anaphylactic reactions, aseptic meningitis, and hemolytic anemia.  
 
The most common adverse reactions observed with Octagam 5% Liquid treatment during clinical trial (> 5%) were headache 
and nausea. 
 
DRUG INTERACTIONS: 

• Admixtures of Octagam 5% liquid with other drugs and intravenous solutions have not been evaluated.  
• Octagam should be administered separately from other drugs or medications which the patient may be receiving. The 

product should not be mixed with IGIVs from other manufacturers.  
• The infusion line may be flushed before and after administration of Octagam 5% liquid with either normal saline or 

5% dextrose in water.  
• Antibodies in Octagam 5% liquid may interfere with the response to live viral vaccines, such as measles, mumps, and 

rubella.  
 
DOSING AND ADMINISTRATION: IV use only 
Indication 
 

Dose Initial Infusion Rate Maintenance Infusion 
(if tolerated) 

PI 300-600 mg/kg 0.5mg/kg/min    3.33 mg/kg/min  
Every 3-4 weeks 

 
• Ensure that patients with pre-existing renal insufficiency are not volume depleted; discontinue Octagam 5% liquid if renal 
function deteriorates.  
• For patients at risk of renal dysfunction or thrombotic events, administer Octagam 5% liquid at the minimum infusion rate. 
 
PRODUCT AVAILABILITY, STORAGE AND HANDLING: 

• Octagam 5% liquid is supplied in 1.0 g, 2.5 g, 5 g , 10 g or 25 g single use bottles. 
• Octagam may be stored for 24 months at +2°C to + 25°C (36°F to 77°F) from the date of manufacture.   
• Do not freeze. Frozen product should not be used.  
• Octagam 5% liquid bottle is for single use only.  
• Content of Octagam 5% liquid bottles may be pooled under aseptic conditions into sterile infusion bags and infused 

within 8 hours after pooling.   
• Octagam 5% liquid should not be diluted. 

 
PRICING: 

o Privigen - $69.34/gram using 39,895 grams/year 
o Octagam – current contract price is $56.00/gram 

o Potential savings of 532,199.30/year 
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PRODUCT COMPARISON: 

Brand Name 
Formulation 

Route 

Indications/ 
Adverse Effects 

 

Product Specifics Storage 
 

Comments 
 

Octagam 
 
5% liquid 
 
*10% liquid 
approved in Canada 
 
1, 2.5, 5, 10, 25 gm 
bottles 
 
IV infusion 

Indication: 
Primary 
immunodeficiencies 
 
Adverse Effects: 
PID: 15% 

IgA: <200 mcg/mL 
Osmolality: 310 to 
380 mOsm/kg 
Stabilizer: maltose 

Store unopened 
bottles at room temp 
or refrigerated 
 
If bottles are pooled 
to make a dose, 
start the infusion 
within eight hours 
after pooling* 

Latex-free 
 
Dilution is not recommended. 
 
Use of an in-line filter between 0.2 
and 200 microns is optional. 
 
Contraindicated in patients with corn 
allergy. Maltose comes from corn. 
 
Maltose may falsely elevate blood 
glucose with some glucometers and 
strips. 

Privigen 
 
10% liquid 
 
5, 10, 20 gm bottles 
 
IV infusion 

Indications: 
Idiopathic 
thrombocytopenic 
purpura 
 
Primary 
immunodeficiencies 
 
Adverse Effects: 
PID: 23.8%; ITP: 
headache (36%), fever 
(19.3%) 

IgA: <25 mcg/mL 
Osmolality: 320 
mOsm/kg 
Stabilizer: proline 

Store unopened 
bottles at room temp 
 
If bottles are pooled 
to make a dose, 
start the infusion 
within eight hours 
after pooling* 

Latex-free. 
 
If diluent is used, choose D5W. 
 
No filter required. 
 
Contraindicated in patients with 
hyperprolinemia. 

*All IVIG products are contraindicated in patients with IgA deficiencies, antibodies to IgA, and previous severe 
systemic reactions to IVIG therapy. 
 
OCTAGAM AND BLOOD GLUCOSE METERS:    Intravenous maltose does not significantly increase serum glucose or 
insulin levels and can be safely administered to diabetic patients. BGMS that utilize test strips containing Glucose 
Dehydrogenase-PQQ (GDH-PQQ) and Glucose Dye-oxioreductase (GDOR) falsely interpret maltose and other sugars as 
glucose.  This can result in falsely elevated glucose readings, hypoglycemia from inadvertent insulin administration, or actual 
hypoglycemia going unrecognized. 

 
It is suggested that nursing and patients should be educated to check blood glucose levels prior to infusion. 
 
IgA CONTENT:  Selective IgA deficiency is the most common primary immunoglobulin deficiency and occurs in 
approximately one in 600 individuals in the Western world. Early researchers determined that severe anaphylactoid or 
anaphylactic reactions to IGIV were most likely to occur only in patients who are severely deficient of IgA (<1.2 mg/dl) and 
who have anti-IgA antibodies of the IgE type. The presence of IgA antibodies of the IgG type does not predispose IgA patients 
to experiencing anaphylactoid reactions when administered IGIV containing moderate amounts of IgA. As the risk of IGIV 
anaphylactic reactions in IgA deficient patients is rare and felt to be most common in IgA deficient patients with IgA 
antibodies of the IgE type, there is no clear consensus as to whether or not routine screening for IgA deficiency should be 
performed before beginning IGIV therapy.  There are a number of early literature reports demonstrating that IgA-deficient 
patients experiencing anaphylactoid reactions to a number of IGIV products could tolerate IGIV products with low levels of 
IgA (<270 mcg/ml). 
 

Currently available IGIV products contain IgA levels ranging from <2.2 mcg/ml to 720mcg/ml (~2% concentration).  
All IGIV manufacturers’ package inserts list selective IgA deficiency as a contraindication for their use. Most importantly, 
there has never been a study that has demonstrated that IGIV-related side effects increase with increasing levels of IgA. 
 
RECOMMENDATION:  It is recommended to add Octagam to the hospital’s formulary in anticipation of the 10% liquid 
being approved for use in the US.  After the 10% formulation is approved, switching from Privigen to Octagam will provide 
significant cost savings.  However, the 10% formulation may not be available until January of next year. 



 14  

FORMULARY REVIEW 
 

ISOSULFAN BLUE & SULPHAN BLUE 
FOR SENTINEL LYMPH NODE BIOPSY 

 
CLINICAL PHARMACOLOGY: 
Isosulfan blue and Sulphan Blue have no known pharmacologic action.  Following subcutaneous injection near to the tumor 
site, both products bind to proteins such as albumin and is selectively picked up by the lymphatic vessels, which are delineated 
by a bright blue color making them discernible from surrounding tissues.  The lymphatic vessels can then be visualized at 
surgical exposure.  Once identified, the lymph node can be resected and biopsied to determine the extent of disease.  Isosulfan 
blue is currently the only commercially available product for this indication although sulphan blue (patent blue V dye) is 
available for purchase from specialty compounding pharmacies and is available for this purpose in Europe. 
 
COMPARATIVE EFFICACY & SAFETY: 
Currently Isosulfan blue is currently commercially available for this indication although sulphan blue is available for purchase 
from specialty compounding pharmacies. 
 
Both products have been demonstrated through clinical studies to be effective for facilitating sentinel lymph node biopsy for 
the successful biopsy of numerous types of cancers such as melanoma and breast cancer. 
 
Both isosulfan blue and sulphan blue have the potential for causing allergic reactions following injection of each product.  The 
risk for allergic reaction has been evaluated independently from multiple studies and the rate of allergic reaction is very similar 
between both agents (isosulfan blue – 1.4%; sulphan blue – 0.9%).  Severe anaphylaxis to either product is rare. 
 
COST COMPARISON: 
Isosulfan 1% - $476 per 5 ml vial 
Sulphan blue 1% - $90 per 5 ml vial 
 
Potential annualized cost savings: $14,896 (removing isosulfan from formulary) 
 
CONCLUSION: 
Based on similar efficacy and safety between both isosulfan and sulphan blue, it is recommended that isosulfan blue be 
removed from formulary and sulphan blue used in its place for the clinical purposes as outlined above.  The surgeons that 
utilize these agents are aware of this conversion and are all agreeable to this change. 
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Ophthalmic Antibiotic/Corticosteroid Review 
 
Pharmacological Data 
The combination ophthalmic agent with both an antibiotic and corticosteroid component is indicated where the risk of 
superficial ocular infection is high or where there is an expectation that potentially dangerous numbers of bacteria will be 
present in the eye. Corticosteroids suppress the inflammatory response through control of the biosynthesis of potent mediators 
of inflammation such as arachidonic acid. They may also have the ability to increase the intraocular pressure. 
TobraDex™ and Pred-G™ have similar mechanism of actions and very similar antimicrobial spectrums. TobraDex™ contains 
the aminoglycoside antibiotic tobramycin and the corticosteroid dexamethasone whereas Pred-G™ contains gentamicin and the 
corticosteroid prednisolone.  The anti-infective drugs in both products have a broad spectrum of activity against a wide variety 
of bacterial eye pathogens.  Bacterial susceptibility studies demonstrate that in some rare cases microorganisms resistant to 
gentamicin remain susceptible to tobramycin. From a stewardship perspective, it is reasonable to reserve TobraDex for 
pathogens that are not covered or may show resistance to Pred-G. 
 
Therapeutic Indications/Efficacy 
These agents are indicated for treatment of external ocular infection caused by susceptible gram-negative bacteria and steroid 
responsive inflammatory conditions of the palebral and bulbar conjunctiva, cornea, and anterior segment of the globe.  
 
Dose Formulations  
TobraDex: 

• 3.5 gm ophthalmic ointment which contains 0.3% tobramycin and 0.1% dexamethasone 
Pred-G: 

• 3.5 gm ophthalmic ointment which contains 0.3% gentamicin and 0.6% prednisolone 
 
Dose Range 
TobraDex: 

• Ointment: apply ½ inch ribbon of ointment up to 3-4 times daily 
Pred-G: 

• Ointment: apply ½ inch ribbon into the conjunctival sac of the affected eye(s) 1-3 times daily 
 
Adverse Effects 
Discomfort and irritation at the application site, delayed wound healing, and secondary infection may occur with use of either 
of the two agents.  
 
Cost Comparison 
TobraDex: 

• $25.43 (3.5 gm tube) 
Pred-G: 

• $140.50 (3.5 gm tube) 
 
Annualized cost savings (removing TobraDex from formulary): $4,600 
 
Conclusion & Recommendation 
Based on the similar efficacy and spectrums of activity between these agents and the cost advantage associated with Pred-G it 
is recommended to remove TobraDex from formulary and automatically interchange all orders to the equivalent dose of Pred-
G.   
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FDA Drug Safety Communication: New information regarding QT prolongation with ondansetron 
(Zofran) 

This update is in follow-up to the FDA Drug Safety Communication: Abnormal heart rhythms may be associated 
with use of Zofran (ondansetron)1 on 9/15/2011. 

Safety Announcement  

[06-29-2012] The U.S. Food and Drug Administration (FDA) is informing healthcare professionals and the public 
that preliminary results from a recently completed clinical study suggest that a 32 mg single intravenous dose of 
ondansetron (Zofran, ondansetron hydrochloride, and generics) may affect the electrical activity of the heart (QT 
interval prolongation), which could pre-dispose patients to develop an abnormal and potentially fatal heart rhythm 
known as Torsades de Pointes. 

GlaxoSmithKline (GSK) has announced changes to the Zofran drug label to remove the 32 mg single intravenous 
dose. The updated label will state that ondansetron can continue to be used in adults and children with 
chemotherapy-induced nausea and vomiting at the lower intravenous dose recommended in the drug label, a dose of 
0.15 mg/kg administered every 4 hours for three doses; however, no single intravenous dose should exceed 16 mg. 
Information from the new clinical study will be included in the updated drug label.  

FDA will evaluate the final study results when available, and will work with GSK to explore an alternative single 
dose regimen that is both safe and effective for the prevention of chemotherapy-induced nausea and vomiting in 
adults.  

The new information on QT prolongation does not change any of the recommended oral dosing regimens for 
ondansetron.  It also does not change the recommended lower dose intravenous dosing of ondansetron to prevent 
post-operative nausea and vomiting.  

As part of the ongoing safety review of ondansetron, FDA continues to assess data about the risk of QT 
prolongation and will update the public when more information becomes available. FDA previously issued a DSC 
about the ongoing safety review of ondansetron in September 2011.  

Additional Information for Patients (updated from 9/15/2011) 

• Discuss any questions or concerns about ondansetron with your healthcare professional.  
• While taking ondansetron, your healthcare professional may order an electrocardiogram (ECG, EKG) to 

monitor your heart rate and rhythm.  
• Seek immediate care if you experience an irregular heartbeat, shortness of breath, dizziness, or fainting 

while taking ondansetron.  
• Report any side effects you experience to the FDA MedWatch program using the information in the 

"Contact Us" box at the bottom of the page. 

Additional Information for Healthcare Professionals  (updated from 9/15/2011) 

• ECG changes including QT interval prolongation have been observed in patients receiving ondansetron. In 
addition, Torsade de Pointes, an abnormal, potentially fatal, heart rhythm, has been reported in some 
patients receiving ondansetron.  

• The use of a single 32 mg intravenous dose of ondansetron should be avoided.  New information indicates 
that QT prolongation occurs in a dose-dependent manner, and specifically at a single intravenous dose of 
32 mg.  

• Patients who may be at particular risk for QT prolongation with ondansentron are those with congenital 
long QT syndrome, congestive heart failure, bradyarrhythmias, or patients taking concomitant medications 
that prolong the QT interval  
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• Electrolyte abnormalities (e.g., hypokalemia or hypomagnesemia) should be corrected prior to the infusion 
of ondansetron.  

• The lower dose intravenous regimen of 0.15 mg/kg every 4 hours for three doses may be used in adults 
with chemotherapy-induced nausea and vomiting. However, no single intravenous dose of ondansetron 
should exceed 16 mg due to the risk of QT prolongation.  

• The new information does not change any of the recommended oral dosing regimens for ondansetron, 
including the single oral dose of 24 mg for chemotherapy induced nausea and vomiting.  

• The new information also does not change the recommended lower dose intravenous dosing to prevent 
post-operative nausea and vomiting.  

• Report adverse events involving ondansetron to the FDA MedWatch program using the information in the 
"Contact Us" box at the bottom of the page. 

Data Summary 

GlaxoSmithKline (GSK), the manufacturer of Zofran, was required by FDA to conduct a thorough QT study to 
assess the potential for the drug to prolong the QT interval.  Preliminary review of the study results shows that QT 
prolongation occurs in a dose-dependent manner. Specifically, at the highest tested single intravenous dose of 32 
mg, the maximum mean difference in QTc from placebo after baseline-correction was 20 msec. At the lower tested 
single intravenous dose of 8 mg, the maximum mean difference in QTcF from placebo after baseline-correction was 
6 msec. 

Recommendation 

Based on the recent FDA warning, Memorial Healthcare System will no longer dispense IV ondansetron doses 
exceeding 16 mg per day for the prevention of chemotherapy induced nausea and vomiting. 
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FDA Drug Safety Communication: FDA continues to receive reports of a rare, but serious and 
potentially fatal adverse effect with the use of benzocaine sprays for medical procedures 

Safety Announcement 

[04-07-2011] The U.S. Food and Drug Administration (FDA) is alerting healthcare professionals that the Agency 
continues to receive reports of methemoglobinemia, a serious and potentially fatal adverse effect, associated with 
benzocaine sprays. These sprays are used during medical procedures to numb the mucous membranes of the mouth 
and throat. 

Benzocaine sprays are marketed under different brand names such as Hurricaine, Cetacaine, Exactacain, and 
Topex. 

Methemoglobinemia is a rare, but serious condition in which the amount of oxygen carried through the blood 
stream is greatly reduced. In the most severe cases, methemoglobinemia can result in death. Patients who develop 
methemoglobinemia may experience signs and symptoms such as pale, gray or blue colored skin, lips, and nail 
beds; headache; lightheadedness; shortness of breath; fatigue; and rapid heart rate. In some cases, symptoms of 
methemoglobinemia may not always be evident or attributed to the condition. The signs and symptoms usually 
appear within minutes to hours of using benzocaine. Conditions such as anemia, heart disease, and lung disease 
(e.g., emphysema) may exacerbate the toxicity of methemoglobinemia. 

In 2006, FDA issued a Public Health Advisory1 warning about methemoglobinemia with the use of benzocaine 
sprays during medical procedures. Since then, FDA has received 72 new cases of methemoglobinemia, including 
three resulting in death, associated with the use of benzocaine sprays, bringing the total to 319 cases. 

A review of the cases indicates that the development of methemoglobinemia after treatment with benzocaine sprays 
may not be related to the amount applied. In many cases, methemoglobinemia was reported following the 
administration of a single benzocaine spray. In other cases, methemoglobinemia resulted after excessive amounts 
were applied. The amount of benzocaine contained in a single spray varies across the different products, and 
depends on the concentration of the solution, the amount of time the actuator is depressed, the residual volume in 
the can, and the spatial orientation of the can during spraying.  Symptoms may appear within minutes to one or two 
hours after using benzocaine. 

FDA is continuing to evaluate the safety of benzocaine and the Agency will update the public when it has 
additional information. FDA will take appropriate regulatory actions as warranted. 

Additional Information for Healthcare Professionals 

• Labels of marketed benzocaine sprays are not currently required as of yet to warn about the risk of 
methemoglobinemia although the use of benzocaine can cause this condition.  

• Carefully monitor patients who receive benzocaine sprays for signs of methemoglobinemia during the 
procedure and for at least two hours post-application. Signs include pale, gray or blue colored skin, lips, 
and nail beds; shortness of breath; decreased blood oxygen saturation levels; and tachycardia. These 
indicate a moderate to severe level of methemoglobin and a marked reduction in the oxygen-carrying 
capacity of the blood. A characteristic color of the blood (chocolate-brown rather than blood-red) may 
indicate methemoglobinemia, but this change is a late sign of the condition.   

• Symptoms may appear within minutes to one or two hours after using benzocaine.  
• Be aware that the development of methemoglobinemia after treatment with benzocaine spray may not be 

related to the amount applied; methemoglobinemia has been reported to occur following the administration 
of a single benzocaine spray.  

• Be aware that the amount of benzocaine contained in a single spray varies among different manufacturers 
and depends on the concentration of the solution, the amount of time the actuator is depressed, the residual 
volume in the can, and the spatial orientation of the can during spraying.  
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• Methemoglobinemia can cause unreliable oxygen saturation readings on a standard 2-wavelength pulse 
oximeter when used to assess the amount of oxygen bound to hemoglobin. If blood is drawn to check for 
methemoglobinemia, an FDA-approved co-oximeter should be used to reliably measure methemoglobin.   

• Patients who have breathing problems such as asthma, bronchitis, or emphysema, patients with heart 
disease, and patients who smoke are at greater risk for complications related to methemoglobinemia.  

• Infants less than four months of age, elderly patients, and patients with certain inborn defects such as 
glucose-6-phosphodiesterase deficiency, hemoglobin-M disease, NADH-methemoglobin reductase 
(diaphorase 1) deficiency, and pyruvate-kinase deficiency may also be at greater risk of developing 
methemoglobinemia.  

• Medications, foods, and water containing nitrites and nitrates may also induce methemoglobin formation, 
which will be additive to that formed by benzocaine products.1, 2  

• Report adverse events or medication errors involving benzocaine to the FDA MedWatch program using the 
information in the "Contact Us" box at the bottom of this page. 

Data Summary 

On February 10, 2006, FDA issued a Public Health Advisory3 warning about the risk of methemoglobinemia 
associated with benzocaine sprays used to locally numb mucous membranes of the mouth and throat for medical 
procedures. At the same time, the Veterans Health Administration (VHA) announced its decision to stop using 
benzocaine sprays for these purposes. Since the issuance of the Public Health Advisory in 2006, FDA has received 
72 new cases of serious adverse events, including three deaths, associated with methemoglobinemia after the use of 
benzocaine sprays, bringing the total to 319 cases. 

Of the 319 total cases, there were seven cases of death and 32 cases that were categorized as life-threatening, 
defined as those patients with a reported methemoglobin level greater than 55%. Two hundred and sixteen cases 
were categorized as serious, defined as those patients with a reported methemoglobin level of 30% to 55% or who 
were administered methylene blue regardless of the level of methemoglobin. Methemoglobin levels were reported 
in 227 cases. The values range from 0.3% to 77% (average 35.2%, median 34.5%). 

In the cases, topical benzocaine spray was used for medical procedures such as transesophageal echocardiogram, 
endoscopy, bronchoscopy, intubation, and feeding tube placements. 

Not all cases provided a description of the amount of benzocaine administered. Of the 137 cases that provided 
information regarding the amount of benzocaine administered, 65 cases contained information that suggested 
overuse of the product. Sixty-two cases reported that methemoglobinemia occurred following the administration of 
a single application of benzocaine. Very few of these cases reported the duration of the spray, but those that did 
indicated the duration of the spray was one second or less. 

Seventy-three cases described the timeframe in which the symptoms of methemoglobinemia occurred or 
methemoglobinemia was diagnosed. The onset of symptoms or diagnosis of methemoglobinemia ranged from a few 
minutes to days following the application of the benzocaine spray, with most cases diagnosed within one to two 
hours (n=55). Because the cases of methemoglobinemia generally occurred while the patients were sedated for a 
procedure, symptoms experienced by the patients were generally not reported. Most commonly, the signs that 
alerted healthcare professionals to the patients’ condition included increased respiratory rate, shortness of breath, 
decreased blood oxygen saturation levels, and changes in the patients’ physical appearance (“ashen,” “cyanotic,” 
“dusky,” and “bluish”). In particular, many cases noted the bluish appearance of the lips. These signs persisted 
despite treatment with 100% oxygen supplementation. Additionally, many reports noted that when the blood 
sample was drawn, the blood appeared “dark in color” or “chocolate-brown.” 

FDA will continue to evaluate this safety issue and will take appropriate regulatory actions as warranted. 
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Recommendation 

Memorial Healthcare System has been stocking the Exactacain (benzocaine 14%, Butamben 2%, Tetracaine 2%) 
product that delivers a metered dose spray designed to limit the risk of overdose and minimize the risk of 
methemoglobinemia.  Exactacain is now no longer available and no other metered dose products are currently 
available for purchase. 

Due to the risks outlined above from the FDA it is recommended that all benzocaine containing sprays be 
removed from formulary due to safety risks outlined above and the lack of a metered dose product. 

References 

1. Greer FR, Shannon M; American Academy of Pediatrics Committee on Nutrition; American Academy of 
Pediatrics Committee on Environmental Health. Infant methemoglobinemia: the role of dietary nitrate in 
food and water. Pediatrics. 2005;116:784-6.  

2. Ash-Bernal R, Wise, R, Wright SM. Acquired methemoglobinemia: a retrospective series of 138 cases at 2 
teaching hospitals. Medicine. 2004;83:265-73. 
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Intravenous Acetaminophen 
Medication Use Evaluation 

 
 
Research Question 
 

The purpose of the study was to determine if receiving intravenous acetaminophen affected a patient’s perceived pain 
scores post-orthopedic surgery. Secondary objectives included 24 hour opioid usage and opioid usage in the post anesthesia 
care unit (PACU).  
 
Study Design 
 
 This retrospective chart review included a total of 300 patients divided into 3 groups of 100 patients each. 100 patients 
received no intravenous acetaminophen, 100 patients received one 1000 mg dose of intravenous acetaminophen immediately 
post-operatively, and 100 patients received a total of four 1000 mg doses of intravenous acetaminophen (one pre-op and three 
post-op). Patients were eligible for inclusion if they underwent hip or knee replacement surgery during the study period (June 
2011 – August 2012). Patients were excluded if they were <18 years of age, did not receive the proper number of 
acetaminophen doses, or if the doses were not given within 2 hours of the scheduled time. Pain scores and opioid consumption 
was extracted from the medical records, and opioids were all converted to oral morphine equivalent doses. 
 
Statistical Methods 
 

All data was analyzed using SPSS 17.0 & SAS 9.1.  Pain score change was considered the primary outcome variable, 
while several secondary outcomes of interest were considered.  Outcome variables of interest in the secondary analysis were 
the patient’s 24 hour opioid usage, their opioid usage while in the PACU and also investigate any potential effects that 
receiving a PCA or epidural had on opioid intake. These secondary outcomes were each considered individually.   

In the primary analysis and the secondary analysis, treatment group was the primary predictor variable of interest.  
Both the primary and secondary objectives were examined using either a chi-square test, univariate analysis and multiple 
regressions.  Covariates considered in the primary analysis included all covariates thought to influence a change in pain 
symptoms: age, gender, weight, Charleson co-morbidity index, type of orthopedic surgery, patient controlled analgesia (PCA) 
or epidural, and opioid use in the PACU.  Collinearty was monitored in all of the regression models with VIF statistics.   
 
Results 
 
 The mean decrease in pain scale for the 300 patients enrolled in the study was 1.60 points ±2.64 on a 10 point scale. 
The mean opioid consumption was 21.84 mg ± 19.43 mg oral morphine equivalents in the PACU and 19.67 mg ± 23.62 mg for 
24 hours post-surgery.  Approximately 55% of the study sample used a PCA in the PACU and 45% received an epidural (See 
Table 1). The largest decrease in pain scale was seen in the group of patients that did not receive any intravenous 
acetaminophen (1.68 ±0.32), however this treatment group’s change in pain score was not statistically significantly different 
from the other two treatment groups (p-value: 0.886).   
 
 
 
Primary Analysis 
  

The change in pain score was further studied after adjusting for age, gender, weight, Charleson co-morbidity index, 
type of orthopedic surgery, patient controlled analgesia (PCA) or epidural, opioid use in the PACU and 24 hour opioid usage 
using multiple regression. The full predictor model did not produce a significant model (p-value: 0.295).  A backward selection 
model was used to determine a significant prediction model.  This model selection process yielded a significant model (p-
value: 0.014) with only one variable; the only significant predictor of a patient’s change in pain score was the amount of opioid 
usage in the PACU (p-value: 0.014).  For every milligram increase in opioid intake in the PACU, a patient’s pain score is 
expected to decrease on average 0.023 points. 
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Secondary Analyses  
 

The researchers were interested in determining if receiving a PCA compared to an epidural shed any benefit to the 
patient through decreasing the amount of opioid use 24 hours post operation or in the PACU or by providing more pain relief. 
A chi-square test was used to test for an association between pain management method and treatment group; no significant 
associations between treatment group and pain method were observed (p-value: 0.124).  
  
 Patients receiving 1 dose of acetaminophen intravenously post-operation on average used 22.93 mg ±1.97 mg of 
opioids in the PACU. Patients receiving 4 total doses of acetaminophen intravenously on average used 23.97 mg ±1.78 mg and 
patients receiving no doses of acetaminophen intravenously on average used 23.92 mg±2.87 mg of opioids in the PACU. 
Opioid usage in the post-anesthesia care unit was compared with respect to the three treatment groups using ANOVA; no 
significant differences were found to exist (p-value: 0.929).  Multiple regression was used to select a model that would predict 
a patient’s usage of opioids in the PACU using a backward selection procedure.  The best predictor of a patient’s opioid usage 
in the PACU was their age (p-value: 0.007) and using a PCA or epidural (p-value: 0.055).  For each year older a patient was, 
their average opioid consumption in the PACU was decreased by approximately 0.33mg.  If a patient used an epidural, instead 
of a PCA, on average they used approximately 4.8mg more of opioids in the PACU.   
 
 The amount of opioids used within 24 hours post operation increased with the amount of doses of acetaminophen 
intravenously; on average patients not receiving any doses of acetaminophen intravenously used 14.16 mg±1.67 mg, patients 
receiving one dose post-operation used 16.58 mg±2.25 mg and patients receiving 4 doses used 16.79 mg±2.05 mg.  ANOVA 
revealed that these differences in the amount of opioids used over 24 hours post-operatively were not significantly different (p-
value: 0.612).  A multiple regression model was constructed to determine predictors of a patient’s consumption of opioids over 
24 hours.  The full model of predictors (treatment group, age, gender, weight, surgical procedure, PCA or epidural and pain 
scale change) was over significant (p-value: <0.0001).  A backward model selection process showed that the best model of 
predictors for a patient’s consumption of opioids 24 hours post-operation was their age (p-value: <0.0001), method of pain 
management (PCA or epidural) (p-value: <0.0001) and the amount of reduction in the pain score in PACU (p-value: 0.049).  
When adjusting for a the method of pain management and the amount of change in their pain score, on average, for every 
increase in year of age, a patient used approximately 0.681 mg less opioids 24 hours post operation.     
 
Discussion 
 
 All groups were well matched with no significant differences in age, sex, weight, type of surgery, or opioid naivety. 
There was no significant reduction in any of the outcomes measured including pain score reduction, opioid consumption in 
PACU, or 24 hour opioid consumption. Based on the results of the study it appears that there is no benefit in adding 
intravenous acetaminophen to the pain management regimen for the orthopedic surgery patient population. 
 There were safety concerns related to the large dose of intravenous acetaminophen. Despite orders to hold all other 
medications containing acetaminophen, there were 9 patients who received more than 4 grams of acetaminophen in the group 
that received 4 doses. Each dose of intravenous acetaminophen is 1000 mg. There were two patients who received more than 
4000 mg of acetaminophen in the group who received one dose of intravenous acetaminophen. The most any patient received 
was 6000 mg. 
 Logistical problems arose with proper timing of acetaminophen doses. In the group that received 4 doses of 
intravenous acetaminophen, 96 patients had to be excluded due to not receiving all 4 doses as ordered or because of a dose 
being given more than 2 hours late. Initial doses of acetaminophen were ordered pre-op by anesthesiologists and post-op doses 
were ordered by the surgeon. Often the patient would receive either the pre-op dose without post-op doses or vice versa. These 
patients were excluded from the study. Of patients who received the first pre-op dose, only 55% went on to receive the next 3 
doses properly. 
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Recommendation 
 
 Do not add intravenous acetaminophen (Ofirmev®) to formulary.  

 No Doses 1 Dose 4 Doses Overall 
Mean 66.7 67.5 64.7 66.3 

Standard Deviation 12.5 10.5 10.0 11.1 
Min 38 34 39 34 

Age 

Max 94 97 89 97 
Mean 199.5 204.5 207.4 203.8 

Standard Deviation 53.5 48.1 50.0 50.5 
Min 99 104 124 99 

Weight 

Max 343 336 380 380 
Gender  

Male N (%) 
20 (20%) 35 (35%) 36 (36%) 91 (31%) 

Surgery  
Hip N (%) 

20 (20%) 26 (26%) 23 (23%) 69 (23%) 

One Knee N (%) 61 (61%) 62 (62%) 63 (63%) 186 (62%) 
Bilateral knee N (%) 19 (19%) 12 (12%) 14 (14%) 45 (15%) 

PCA N(%) 37 (45%) 54 (59%) 55 (59%) 146 (49%) 
Epidural N(%) 45 (55%) 38 (41%) 39 (41%) 122 (55%) 

Mean 3.7 5.6 4.5 4.6 
Standard Deviation 4.0 3.5 4.0 3.9 

Min 0 0 0 0 

 
 

PACU Admission Pain 
Score 

Max 10 10 10 10 

Mean 1.9 4.0 3.0 2.9 
Standard Deviation 2.8 2.9 3.3 3.1 

Min 0 0 0 0 

PACU Discharge Pain 
Score 

Max 10 10 10 10 

Mean 1.1 0.5 0.9 0.9 
Standard Deviation 2.1 1.4 1.7 1.8 

Min 0 0 0 0 

Charleson Comorbidity 
Index 

Max 12 7 7 12 

Mean 17.1 16.8 17.1 17.0 
Standard Deviation 29.3 21.0 19.7 23.6 

Min 0 0 0 0 

24 Hour Opioid Use 
(oral morphine 

equivalent) 

Max 265 136 93 265 
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Memorial Health Care System 
Restricted Antimicrobials 

Updated: July 2012 
 

The medications listed below have restrictions placed on their usage by the Antimicrobial Stewardship Program, Antimicrobial 
Sub-Committee, and Therapeutics Committee.  These agents have a high potential for misuse that could result in patient harm 

or could significantly affect antimicrobial resistance if not used appropriately.  If the medication is used outside of 
recommended criteria, the pharmacist will review the case with the antimicrobial stewardship pharmacist and the prescriber 
and recommend an appropriate alternative agent if necessary.  If the prescriber is unable to be reached and/or feels that the 
prescribed antimicrobial is still necessary then the medication will be dispensed and the case reviewed by the following day 

with the infectious diseases service and/or Antimicrobial Stewardship Pharmacist(s) for appropriateness. Usage outside of the 
criteria will not result in delay of therapy if it is safe and appropriate.  

 
Amphotericin (Ambisome®/Abelcet®) 

1. Infectious disease service. 
2. Treatment of invasive fungal infections where treatment with amphotericin is indicated.  

 
Ceftaroline (Teflaro®) 

1. Infectious disease service 
 
Ciprofloxacin (Cipro®) 

1. Infectious disease service, intensivists, pulmonology service 
2. Suspected infection or history of Pseudomonas aeruginosa 
 

Daptomycin (Cubicin®) - Should not be used for treatment of pneumonia. 
1. Infectious disease service. 
2. Treatment of bacteremia and/or endocarditis due to documented or suspected multi-drug resistant gram positive organisms 

(MRSA, MRSE, and VRE) when vancomycin cannot be used. 
• Vancomycin allergy 
• Vancoymycin failure 

o Clinical decompensation after 72 hours 
o Failure to clear blood cultures after 48 hours for bacteremia/endocarditis 

• Vancomycin Staphylococcus aureus MIC > 2 mcg/ml 
• Recent vancomycin therapy 

3. Treatment of complicated skin and skin structure infections due to multi-drug resistant gram positive organisms (MRSA, 
MRSE, and VRE) when both vancomycin and linezolid cannot be used.   

 
Ertapenem (Invanz®) 

1. Infectious disease service. 
2. Patients transitioning to outpatient carbapenem therapy who are currently receiving meropenem. 

 
Fidaxomicin (Dificid®) 

1. Infectious disease service. 
 
Linezolid (Zyvox®) - Not recommended for treatment of bacteremia or endocarditis. 

1. Infectious disease service, Intensivists, Pulmonology service 
2. Treatment of HCAP/HAP/VAP infections due to documented or suspected multi-drug resistant gram positive organisms 

(MRSA, MRSE, and VRE) when vancomycin cannot be used. (Based on NO VANCOMYCIN Criteria) 
3. Treatment of complicated skin and soft structure infectious due to documented or suspected multi-drug resistant gram 

positive organisms (MRSA, MRSE, and VRE) when vancomycin cannot be used. 
4. Treatment of VRE urinary tract infections. 

 
Meropenem (Merrem®) 

1. Infectious disease service, Intensivists, Pulmonology service 
2. Treatment of confirmed, suspected, or past infection with multi-drug resistant organisms including extended spectrum β-

lactam producing organisms (ESBLs) and as deemed appropriate per the Antimicrobial Stewardship Team. 
3. Treatment of meningitis or febrile neutropenia where a carbapenem is needed.  

 
Micafungin (Mycamine®) 

1. Infectious disesase service, Intensivists, Pulmonology service. 
2. Empiric treatment of candidemia in ICU patients with shock or new organ dysfunction. 
3. Empiric treatment of febrile neutropenia. 
4. Treatment of azole-resistant fungal infections (including UTI’s caused by Candida glabrata, Candida krusei) 
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Quinupristin/dalfopristin (Synercid®) 

1. Infectious disease service 
2. Treatment of multi-drug resistant gram positive organisms where vancomycin, linezolid, daptomycin, and tigecycline cannot 

be used based on susceptibility and indication.  
 
 
Tigecycline (Tygacil®) - Should not be used to treat bacteremia, urinary tract, or Pseudomonas infections. 

1. Restricted to Infectious disease service, Intensivists 
2. Treatment of documented multi-drug resistant gram negative infections (not Pseudomonas) sensitive to tigecycline (must 

request from the lab). 
3. Treatment as a second or third line agent for skin soft structure infections when first-line agents cannot be used. 
4. Treatment of intra-abdominal infections in a patient who cannot tolerate β-lactams. 

 
Voriconazole (VFend®) 

1. Infectious disease service, Intensivists, Hematology/Oncology 
2. Treatment of fluconazole resistant candidiasis 
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Alteplase – Thrombolysis of Catheter Occlusion 
 
 

 
Background 
Tissue plasminogen activator (alteplase injection, Activase, Genentech), available in 50- and 100-mg vials, is 
approved for therapeutic thrombolysis5 and has emerged as the agent of choice for catheter clearance 6 and is now 
available in a ready to use 2 mg ready to use vial (Cathflo)for this indication.  The most commonly studied and 
used dose is 2 mg/2 mL, yet such a dose may exceed the actual volume of the catheter, wasting potentially half of 
the dose.7 Several studies8,9,10 published in the last ten years have shown the effectiveness of reducing the dose to 
1mg/mL and some hospitals11 have already adopted this change in practice. In addition, storage and beyond use 
studies were conducted, revealing that batch production is possible due to product integrity after freezing and the 
maintenance of stability for 48 hours after thawing12.  
 
Conclusion & Recommendation 
For lysis of catheter occlusions, Memorial Hospital currently uses 2 mg/2 mL with a dwell time of 60 minutes prior 
to additional doses. Because of the current data available, the recommendation is being made to convert all 
alteplase orders for catheter occlusion from 2 mg/2 mL to 1 mg/mL.  The only change in the current process would 
be to the concentration of alteplase and not to administration technique, dwell time, or the appropriate timing of 
additional doses.   
 
Estimated Annualized Savings: $24,695 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                        
5 Davis SN, Vermeulen L, Banton J, et al. Activity and dosage of alteplase dilution for clearing occlusions of venous-access 
devices. Am J Health-Syst Pharm. 2000; 57:1039-45 
6 Haire W, Herbst SE. The use of alteplase (t-PA) for the management of thrombotic catheter dysfunction. Guidelines from a 
Consensus Conference of the National Association of Vascular Access Networks. Nutrition Clin Pract 2000;15:265-75. 
7 Fink JM, Capozzi DL, Shermock KM, et al. Alteplase for central catheter clearance: 1 mg/mL versus 2 mg/mL. Letter to the 
Editor. The Annals of Pharmacotherapy.2004:38, 351 
8 Davis SN, Vermeulen L, Banton J, et al. Activity and dosage of alteplase dilution for clearing occlusions of venous-access 
devices. Am J Health-Syst Pharm. 2000; 57:1039-45 
9 Fink JM, Capozzi DL, Shermock KM, et al. Alteplase for central catheter clearance: 1 mg/mL versus 2 mg/mL. Letter to the 
Editor. The Annals of Pharmacotherapy.2004:38, 351 
10 Eyrich H, Walton T, Macon EJ, et al. Alteplase versus urokinase in restoring blood flow in hemodialysis-catheter 
thrombosis. Am J Health-Syst Pharm. 2002; 59:1437-40 
11 http://pharmacy.uams.edu/formulary/alteplase_for_catheters.asp 
12 Davis SN, Vermeulen L, Banton J, et al. Activity and dosage of alteplase dilution for clearing occlusions of venous-access 
devices. Am J Health-Syst Pharm. 2000; 57:1039-45 
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Clear Liquid Diet Information 

Description 

The clear liquid diet has traditionally been composed of foods that are transparent and liquid at body temperature. 
Foods allowed on this diet include juice, gelatin, ice water, popsicles, ice chips, sweetened tea or coffee, and soda. 
These foods are primarily sugar and water. Meat or vegetable broths, primarily composed of water and salt, are also 
allowed on the clear liquid diet. Some institutions serve hard candy as part of the clear liquid diet because it 
dissolves to sugar and water at body temperature. 

Indications 

The clear liquid diet, has been used to maintain hydration in the following situations: 

• In gastrointestinal illness, including abdominal distention, nausea, vomiting, and diarrhea  

• In preparing the bowel for surgery or a gastrointestinal procedure  

• To reintroduce foods following a period with no oral intake when poor tolerance, aspiration, or anastomotic 
leak is anticipated  

However, the clear liquid diet is nutritionally inadequate for patients of all ages, and long-term use of clear liquids 
is thought to contribute to hospital malnutrition. Authors of a recent observational study concluded that clear liquid 
diets continued to be ordered unknown reasons (Franklin 2011). At present, use of the clear liquid diet has declined 
for several reasons, including the following: 

• To avoid underfeeding and to maintain an adequate nutrient intake, the clear liquid diet is used only when 
absolutely necessary. Calorie and protein supplements may be ordered for patients on clear liquids for more 
than 3 or 4 days, but these supplements are not well accepted by patients.  

• The widespread use of polyethylene glycol and sodium phosphate to prepare the bowel for surgical or 
gastrointestinal procedures has decreased the time required for bowel preparation to 1 or 2 days. Bowel 
preparation is typically completed within 48 hours and patients consume clear liquids for less than half of 
this time (Belsey 2007, DeLegge 2005, Maltby 2004). Newer data suggest that a fiber free diet may be as 
effective as clear liquids for this purpose (Soweid 2010).  

• Understanding of time required for gastric emptying has increased. Thus, recommendations for oral intake 
before surgery have been revised and often only one clear liquid meal is needed preoperatively (American 
Society of Anesthesiologists 2011).  

• Postoperatively, the amount of time before a general diet can be consumed has declined because of 
improved anesthesia, the new knowledge that return of bowel sounds is not a prerequisite for feeding, 
reduced use of postoperative nasogastric suction, and a push toward early feeding to facilitate early 
discharge (Lewis 2001, Pearl 2000, Pruthi 2003, Seven 2003, Vermeulen 2006).  

• The clear liquid diet and clear liquid supplement beverages are unpalatable, prompting patient complaints and 
reducing patient satisfaction scores (Scott 2005, American Society of Anesthesiologists 1999).  
 

Guidelines for Preoperative Fasting 

The American Society of Anesthesiologists Task Force on Preoperative Fasting recommends fasting from clear 
liquids for 2 or more hours before procedures requiring general anesthesia. This group also suggests that it is 
appropriate to fast from intake of any light meal or nonhuman milk at least 6 hours before elective surgery 
requiring general anesthesia (American Society of Anesthesiologists 1999). 

Guidelines for Patients with Diabetes 

Because the primary energy source in the clear liquid diet is sugar, dietitians receive occasional requests for 
“diabetic” or sugar-free clear liquids. However, in 2004 and again in 2008 guidelines, the American Diabetes 
Association stated that sugar-free liquid diets are not appropriate for patients with diabetes. The guidelines 
further state that patients with diabetes given clear liquid diets should receive approximately 200 g 
carbohydrate spread equally throughout the day and that the postoperative transition to solid foods should be 
accomplished as quickly as possible (Clement 2004, Bantle 2008). 
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