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ÁDescribe potential vulnerabilities in the 
medication use process  
ÁDiscuss various strategies that can improve 

the medication use process and increase 
patient safety 
ÁShare implemented improvement strategies  
ÁProvide a practical medication safety 

initiative checklist for possible 
implementation at your site  



ÁMount Sinai Hospital ɀ community teaching 
and research hospital 

ÁLicensed 319 bed 

ÁSafety Net Hospital 
ÁLevel I Trauma Center 
ÁPediatric Hospital ɀ Level III NICU 
ÁAll services except transplant and burn 
ÁSchwab Rehabilitation Hospital 

ÁLicensed 102 beds 

 



Á Serve both hospitals 
Á Open 24/7 
Á No  satellites 
 
Á 1.9 million doses dispensed 

annually 
Á Orders processed daily 
Á Hybrid CPOE and paper orders 
 
Á ADC and carts 
 
Á Management Hierarchy  
ÁDirector   
ÁOperations Manager 
ÁClinical Coordinator 
ÁMedication Safety Manager 
ǐIS Pharmacist 

Á Clinical Specialists 
Á MICU 
Á ED 
Á Pediatrics 
 

Á Decentralized Pharmacists M ɀ F  
AM shift  only 
Á SICU 
Á Medicine 
Á Telemetry 
Á Oncology 
 

Á PM shift ɀ centralized 
Á Overnight shift ɀ centralized, two 

pharmacists, two technicians 
Á Two PGY1 residents 
Á Twenty technicians (delivery tech) 
Á One lead technician 
Á Offer several student rotations 



ÁComputerized Prescriber Order Entry (CPOE) 
except peds, am care and ED 
ÁBar-Code Medication Administration (BCMA) 

for Rehab and Psych unit only 
ÁAutomated Dispensing Cabinets (ADC)  
ÁMedCarousel® 
ÁHigh Speed Packager - PacMed 
ÁSmart infusion pumps 

 



ÁEach site is unique 
ÁEvery pharmacy department is unique 
ÁSome of the suggestions may involve capital 

funds and it will not be feasible to implement at 
your site 

ÁOther interventions have no financial 
investment associated with their 
implementation 

ÁSome initiatives involve hospital wide 
implementation 

ÁYou need to analyze your site and adopt what is 
practical 



Á A discipline of pharmacy that focuses on the entire 
medication use process and tries to reduce adverse events  
and mitigate risks to maximize optimal patient outcomes 

 
ǐ Errors will happen.  Humans are involved. 

 
Á Errors can be prevented by designing systems that make it 

hard for people to do the wrong thing and easy for people to 
do the right thing.    
ÁAdapted from To Err is Human- Building a Safer Health System  

 
ÁWe are perfecting the medication delivery system to be safe 

for every patient, every time, while making it easy for 
caregivers to do the right thing, and impossible to do the 
wrong thing. 

  



ÁMedical errors are the eighth leading cause of 
death and are estimated to account for 
somewhere between 44,000 and 98,000 deaths 
in the United States each year (IOM, 1999). 

ÁWhere are we now?  
ÁPreventing medication errors, which account for 

nearly 20% of adverse events overall and affect 
about 4% of all hospital stays, is a goal among 
patient safety organizations, and healthcare 
providers. 
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Á Do not forget the procurement stage=inventory management 
ÁMany look alike items can be eliminated at the purchasing stage 

Á 4ÈÉÎË ÏÆ ȬÓÙÓÔÅÍȭ ÃÈÁÎÇÅÓ 
Á Accept that errors will happen and build a system around that 
Á Perform DUEs around the monitoring stage 



Á High Risk Areas 

ÁNICU, Chemo Clinic 
Á High Risk Processes 

ÁChemo, TPNs 
Á High Risk Routes 

ÁEpidurals, IV 
Á Complex processes 

ÁPCA, Chemo 
Á Complex Treatments 

ÁChemo, TPNs, weight based heparin, argatroban 
Á High Risk Patient Populations 

ÁPeds, NICU, Oncology, Geriatrics, HD 
Á High Risk Medications 

ÁHeparin, chemo, PCAs,  anticoagulants, anesthetics, NMB, 
thrombolytics 



ÁFrom most effective to least 
 

 

 

 

 

 

 
       ISMP 2006 



ÁFavorites list for physicians 
ÁOrders limited based on unit (ICU meds are 

not viewable in general medicine unit) 
ÁCheck order sentences 
ÁUse q12 hrs not BID, when appropriate (anti-

arrhythmics, anti-hypertensives, etc) 
ÁStreamline products 
ÁOrder sets that reflex labs 
ÁClinical decision support 

 



ÁMost disregarded phase of med use process 
ÁPharmacists ɀ please do not forget this phase  
ÁAnalyze sedation, pain, BP, infection cure rates, 

length of therapy, etc. 
ÁAnalysis of  
Áamp/gent use in neonates 
Álength of therapy of amp/gent 
Ávancomycin monitoring 
Ávitamin K routes/doses ɀ adherence to ACCP 

guidelines 
Ádarbepoeitin appropriateness 





ÁPersonnel and technology 
ÁDrug information software 
ÁCommunication 
ÁDrug storage 
ÁEnvironmental factors 
ÁEmployees ɀ competency, education, CE, 

modules.  Hire well. 
ÁPatient information available to staff 
ÁIS ɀ lock out any order entry if height and weight 

is not documented 
ÁScales ɀ ÎÏ× ÌÏÃËÅÄ ÔÏ ȬËÇȭ ÏÎÌÙ 



Dispensing

4%
Transcription

6% Ordering

56%

Administration

34%

Errors Resulting in Preventable Adverse Drug Events.   
    Bates et al.  JAMA.  1995;274:29-34 



ÁICU Pharmacists rounding reduced 
preventable ADEs by 66% 
Á Leape LL, Cullen DJ, Dempsey Clapp M, et al. Pharmacist participation on physician rounds 

and adverse drug events in the intensive care unit. JAMA 1999;282:267-70.  

ÁMed/Surg pharmacist rounding reduced 
preventable ADEs by 78% 
Á Arch Intern Med. 2003;163:2014-2018 

ÁER 
ÁMed Rec for patients that are admitted 

ÁChoosing appropriate therapy and reducing costs 

ÁDecreasing medication errors and ADRs 
ÁPediatrics  



Á Continuous reinforcement of safety  
Á) ÁÍ ËÎÏ×Î ÁÓ ÔÈÅ ȬÓÁÆÅÔÙ ÑÕÅÅÎȭ ÂÙ ÏÔÈÅÒ depts 

ÁAlways on stage for staff to highlight safety issues 

ÁDiscuss errors and how we can prevent them 

ÁEmail, staff meetings, morning huddles 
Á All new employees receive a two-hour session during orientation 

ÁMedication errors, ADRs, human errors, examples of actual 
pharmacy errors 

ÁDiscuss policies and procedures 
Á Educate nurses during orientation about reporting ADRs and 

medication errors 
Á In a just culture, reckless behavior is not tolerated, but mistakes 

caused by system failures are seen as learning opportunities. 



Manager Expectations & Actions Promoting Patient Safety 
1. My manager says a good word when he/she sees a job done 

according to established patient safety procedures.  
 68% agree, 11% disagree 
2. My manager seriously considers staff suggestions for improving 

patient safety.  79% agree, 8% disagree 
3. Whenever pressure builds up, my manager wants us to work faster, 

even if it means taking shortcuts. (negatively worded)   
 79% disagree, 3% agree 
4. My manager overlooks patient safety problems that happen over 

and over. (negatively worded)  
63% disagree, 18% agree 



ÁLucian Leape, MD, Harvard School of public 
Health 

ÁThe single greatest impediment to error 
ÐÒÅÖÅÎÔÉÏÎ ÉÎ ÔÈÅ ÍÅÄÉÃÁÌ ÉÎÄÕÓÔÒÙ ÉÓ ȰÔÈÁÔ ×Å 
ÐÕÎÉÓÈ ÐÅÏÐÌÅ ÆÏÒ ÍÁËÉÎÇ ÍÉÓÔÁËÅÓȢȱ 

ǐStory of Eric Cropp 

ÁHealthcare can be safe but not risk-free 



ÁCreating an open, fair, and just culture 
ÁCreating a learning culture 
ÁDesigning safe systems 
ÁManaging behavioral choices  

 



Á%ÖÅÒÙ ÏÎÅ ÍÕÓÔ ÒÅÐÏÒÔ ȬÎÅÁÒ ÍÉÓÓÅÓȭȟ 
medication errors and ADRs 
ÁData collection leads to the identification of a 

problem 
ÁAuthorized personnel need to take action on 

data and provide feedback to reporter 



ÁInternally developed system 
ÁMinimal data is asked in report 
ÁUsed for trending 
ÁThe goals of reporting is to analyze the 

information and identify ways to prevent future 
errors from occurring 

ÁMost staff members provide details in person  
ÁThe reporting of incidents is tied to the annual 

pharmacist performance review (ADRs, and 
pharmacist interventions are also included in 
annual review). 
 



ÁOperations must be solid 
ÁAnalyze categories of interventions 
ÁDetermine if a P & T approved intervention 

can be endorsed by P & T.  It will save time for 
pharmacists. 
ÁExample ɀ simvastatin and amiodarone 

interaction ɀ pharmacist can decrease dose of 
simvastatin to 20 mg. 

ÁExample ɀ no baseline INR available ɀ pharmacist 
can order baseline INR if warfarin is needed 



ÁUse data to prioritize and improve medication 
management 

ÁTransform data into information 
ÁReduce variation in med management process 
Á$Ï ÎÏÔ ÂÅ Á ȬÄÒÉÐȭ 

ÁData-rich, information poor 

ÁUse the data to prioritize and improve medication 
safety 

ÁUse the data to improve processes not punish staff 

 



ÁAnticoagulation ɀ INR greater than 5, PTT 
greater than 120 
ÁDigoxin levels above 2 
ÁUse of kayexylate 
ÁUse of naloxone 
ÁBG levels less than 50 
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Supratherapeutic Digoxin Levels for MSH 2011   



Á Trigger tool 
ÁINR > 5 or PTT >120 

ÁMonthly review presented to pharmacists, Med Exec team 
ÁWeight issues ɀ scales now locked to kg only 
ÁWeight must be documented per visit ɀ no medications can be 
ÖÅÒÉÆÉÅÄ ÕÎÔÉÌ ÔÈÅ ÐÁÔÉÅÎÔȭÓ ×ÅÉÇÈÔ ÉÓ ÉÎ ÔÈÅ ÄÅÍÏÇÒÁÐÈÉÃ ÁÒÅÁ 

ÁOrder form revised 
ÁPharmacist reviews, calculates dose, monitors nurse as she 

programs pump 
ÁHeparin vials for boluses no longer on units 
ǐPharmacy draws up boluses 
ǐHand delivered to nurse 
ǐHeparin drip only stocked in pharmacy 



ÁChemicals in the pharmacy - Glacial acetic acid 
ÁOral keterolac 
ÁBicillin 
ÁPropoxyphene/APAP (Darvocet) 
ÁRosiglitazone ÂÅÆÏÒÅ ÔÈÅ &$!ȭÓ ÁÃÔÉÏÎ 
ÁHeparin variety ɀ no 10,000 units/mL vials! 

Á5000 units vial for VTE prophylaxis 

Á1,000 units/mL (10 mL vial) for boluses and HD area 

Á1,000 units/0.5 mL PF for NICU TPNs 

 

 
 



ÁMetformin/Metronidazole 500 mg 
ÁStocked next to each other 
ÁSome mistakes did occur in picking 
ÁISMP recommends to stock only the 

metronidazole 250 mg tablets to avoid error 
ÁBrought issue and resolution to the Med Safety 

Committee 
ÁID physician did not agree to extra pill burden 
ÁPharmacy manually highlighted and segregated 

metronidazole 500 mg until new technology 
implement (now ɀ MedCarousel ɀ barcoding) 



ÁAdminister the drug 
at a rate no greater 
than 25 mg/minute. 

ÁIf the patient reports 
burning at the 
injection site, stop the 
IV immediately to 
evaluate for possible 
arterial placement or 
perivascular 
extravasation 

FROM ISMP WEBSITE 



ÁRemoved vials from ADCs, except in ED (for 
IM only) 
ÁBuilt an order set for IV administration only 
ÁDispensed from the main pharmacy only 
ÁUse has decreased 





Á.Å× ȬÃÏÎÆÕÓÅÄ 
ÍÅÄÉÃÁÔÉÏÎÓȭ ÎÏ× ÁÒÅ 
stocked  

ÁCommunicate with 
nurses 

ÁPost flyer on ADC 
 



Colors: Midazolam 2mg/2mL, Lorazepam 2mg/mL, Morphine 2mg/mL, Morphine 10 mg/mL 



ÁStreamline stock 
ÁDesign, layout 
ÁOpen line of communication with staff 
ÁNMB in separate refrigerator 
ÁClearly labeled  
ÁOutsourcing of cardioplegia, PCAs, epidurals, 

etc. 
ÁSeparate location for pediatric/NICU 

medications 
 
 



ÁIV medications are associated with 61% 
serious and life threatening errors 
ÁIV push boluses are administered too fast 73%  
ÁHarmful errors occur most often as the 

administration phase  



ÁThe most impactful strategy to improve 
patient safety 
 
ÁShare a story of one patient and how the 

pump prevented an error from reaching the 
patient ɀ at a staff meeting or morning 
huddle 

 



Á Buretrols increase the risk 
of medication being 
infused without being 
properly prepared and 
labeled in the pharmacy.   

Á Smart pumps made 
buretrols obsolete.  

Á Used in OR/PACU area 
Á Spoke to stakeholders 
Á Agreed to remove stock 


