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Drug Shortages Are the New Normal

2012

http://www.nytimes.com/2012/11/17/business/drug-shortages-are-becoming-persistent-in-us.html
Accessed 2/9/2018

2016

https://www.nytimes.com/2016/01/29/us/drug-shortages-forcing-hard-decisions-on-rationing-
treatments.html Accessed 2/9/2018

https://www.nytimes.com/2014/02/11/health/shortages-of-critical-drugs-continue-to-vex-doctors-study-
finds.html Accessed 2/9/2018

2014

https://www.nytimes.com/2017/10/23/health/puerto-rico-hurricane-maria-drug-shortage.html
Accessed 2/9/2018.

2017
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http://www.nytimes.com/2012/11/17/business/drug-shortages-are-becoming-persistent-in-us.html
https://www.nytimes.com/2016/01/29/us/drug-shortages-forcing-hard-decisions-on-rationing-treatments.html
https://www.nytimes.com/2014/02/11/health/shortages-of-critical-drugs-continue-to-vex-doctors-study-finds.html
https://www.nytimes.com/2017/10/23/health/puerto-rico-hurricane-maria-drug-shortage.html
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Shortages of Key Medicines Represent An 
Ongoing Challenge 
National Drug Shortages: Annual New Shortages by Year

January 2001 to December 31, 2017
National Drug Shortages: Common Drug Classes in Short Supply

New Shortages Reported: 2013–2017

https://www.ashp.org/Drug-Shortages/Shortage-Resources/Drug-Shortages-Statistics Accessed 2/9/2018
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The impact of shortages is amplified in critical 
care settings
• Required care is high-intensity and time-sensitive
• Shortages disproportionately impact sterile injectable 

medications commonly used in critical care settings
• Alternative medications may not be available
• When available, alternative medications may increase 

the likelihood of medication errors (due to unfamiliarity) 
or toxicity (due to less favorable profiles compared to 
first-line agents)

• Treatment delays can adversely affect patient outcomes

Critical Care Providers Must Manage Shortages 
on a Daily Basis

Mazer-Amirshahi et al. J Crit Care. 2017 Oct;41:283-288.

USMP/MG3/18-0001(1) 05/19
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Critical Care Drug Landscape (2001-2016)

Retrospective analysis of data from the University of Utah Drug Information Service
• 24.6% of shortages were for drugs used in high acuity or life-threatening conditions
• No alternative was available for 11.7%, while 24.9% of available alternatives were also impacted by shortage
• The therapeutic category “fluids, electrolytes, nutrition” experienced 7 shortages, lasting a median duration of 8 months

Mazer-Amirshahi et al. J Crit Care. 2017 Oct;41:283-288.

USMP/MG3/18-0001(1) 05/19
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The Sodium Bicarbonate Shortage: A “Basic” Example

https://www.usatoday.com/story/money/2017/05/31/how-baking-soda-shortage-became-health-care-crisis/102320494/ Accessed 2/5/201
https://www.nytimes.com/2017/05/21/health/sodium-bicarbonate-solution-critical-shortage-hospitals.html Accessed 2/5/2018
http://www.sccm.org/Communications/Critical-Connections/Archives/Pages/Managing-Sodium-Bicarbonate-and-Acetate-Shortages.aspx Accessed 2/5/2018

USMP/MG3/18-0001(1) 05/19

https://www.usatoday.com/story/money/2017/05/31/how-baking-soda-shortage-became-health-care-crisis/102320494/
https://www.nytimes.com/2017/05/21/health/sodium-bicarbonate-solution-critical-shortage-hospitals.html%20Accessed%202/5/2018
http://www.sccm.org/Communications/Critical-Connections/Archives/Pages/Managing-Sodium-Bicarbonate-and-Acetate-Shortages.aspx
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The Sodium Bicarbonate Shortage Affects Hospitals’ 
Daily Operations

ASHP Center on Medication 
Safety and Quality Survey
• 62% of respondents rated the 

shortage as severe and impacting 
their hospitals’ daily operations and 
patient care

• 85% of respondents reported 
needing to prioritize patients’ access 
to sodium bicarbonate injection on 
the basis of clinical need
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Thompson CA. Am J Health Syst Pharm. 2017 Aug 15;74(16):1208-1210.
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Compounded IV Products are Associated
with More Medication Errors

• Observational study of intravenous product 
compounding at five U.S. hospitals 

• Ready-to-use products were evaluated in two of 
the study hospitals

• The mean error rate for compounded IV mixtures 
was 9% (145 errors, 1679 doses) vs. 0.3% (2 
errors, 746 doses) for ready-to-use products

• The most common compounding error was 
deviation from the labeled dose (69%), followed 
by incorrect base solution volume/content (16%)

“The clear difference in error rates between ready-to use 
products…and compounded admixtures…suggests that 

limiting the number of manipulations that must be performed 
to prepare a product reduces the likelihood of errors”

Flynn et al. Am J Health Syst Pharm 1997 May 1;54(9):1110.

USMP/MG3/18-0001(1) 05/19
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Dialysis Solutions Are “High-Alert” Medications 
That Benefit from Standardization

• The Institute of Safe Medication Practices (ISMP) maintains 
lists of “high-alert” medications that have potential for 
increased risk of harm if used incorrectly.1

• High-alert medications merit special safeguards to reduce 
the risk of errors, including standardizing the ordering, 
storage, preparation, and administration of these products.1

• Use of pre-mixed commercial CRRT products instead of 
pharmacy compounded fluids has been shown to reduce 
the risk of mixing errors and contamination.2,3

1. ISMP. Institute of Safe Medication Practices. List of high-alert medications. http://www.ismp.org/Tools/highalertmedications.pdf. accessed 2/5/2018; 
2. Barletta et al. Pediatr Nephrol 2006 Jun;21(6):842-5; 
3. Flynn et al. Am J Health Syst Pharm 1997 May 1;54(9):1110.

Dextrose, hypertonic, 20% or greater

Dialysis solutions, peritoneal and hemodialysis

Epidural or intrathecal medications

USMP/MG3/18-0001(1) 05/19

http://www.ismp.org/Tools/highalertmedications.pdf.%20accessed%202/5/2018
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Commercial CRRT Solutions Are Associated with 
Fewer Preparation Errors

Manually 
Compounded

Commercial
Solution P

Dialysate 9 0 0.005

Replacement 7 0 0.051

Total # Errors 16 0 <0.001

Compounding Errors (N=16)

Number (%)  Errors Harm Description

Error, No Harm 7 (44%) N/A

Error, Harm
6 (38%) Seizures related to 

hyper/hyponatremia

1 (6%) Cardiac arrest

Error Death 2 (12%) Patient death

Level of Harm Resulting from Errors (N=16)

• Comparison of CRRT medication errors  in manually-
compounded vs. commercially-available solutions

• Internet based survey of clinicians across more than 
100 programs; 31 programs responded

• 18 of 31 programs (58%) reported at least one error 
(2 anticoagulation, 16 solution compounding)

• 89% (16/18) of reported CRRT solution errors were 
due to compounding

• ALL errors occurred in manually-prepared solutions; 
0 errors were observed in commercial solutions

• 56% of compounding errors resulted in patient harm

Barletta et al. Pediatr Nephrol 2006 Jun;21(6):842-5.

USMP/MG3/18-0001(1) 05/19
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Commercially-Available CRRT Decreased 
Resource Utilization

Barletta et al. Hospital Pharmacy 2008.;43:329-34.
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Manually-Compounded Commercially-Available

• Manually compounding CRRT solutions can be extremely labor intensive, given a single patient can often 
require ≥50L of dialysis solutions per day

• Preparation times and labor costs were reduced by 50% after converting from manual compounding to 
commercially available CRRT solutions

USMP/MG3/18-0001(1) 05/19
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Routine Use of Pre-Made CRRT Solutions Yields 
Significant Cost Savings

Godden et al. Am J Health Syst Pharm 2012 May 1;69(9):786-93.

• Quality improvement initiative undertaken by a large hospital 
to increase standardization of CRRT fluids and practices

• Average of 200 CRRT patients annually

• Use of the commercial product reduced the need for 
pharmacy compounding of CRRT fluids by more than 80%

• Total estimated savings due to reduced labor and 
product costs during the first 6 months following conversion 
was $399,290

Table 1.

Estimated Cost Savings Achieved Through Conversion to 
a Commercial Fluid Producta

Year 
Total CRRT 

Fluid Volume 
(L)b

No. CRRT
Fluid Bags 
Preparedb

Product 
Cost ($)c

Technician 
Labor Cost ($)d

2007 87,452 21,863 646,729 394,200 

2009 92,464 20,656 444,539 197,100 

Cost savings 202,190 197,100 

aCRRT = continuous renal-replacement therapy.
bAfter the addition of electrolytes to commercial 3.6-L bags of sterile water, sterile water 
was added to provide a total volume of 4 L. 
cIncludes both commercial and pharmacy-compounded bags. 
dEstimated wages plus benefits, assuming the elimination of one full-time technician 
(24-hour, year-round coverage) from the process of preparing CRRT fluids. 

USMP/MG3/18-0001(1) 05/19
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Conclusions

• Periodic drug shortages continue to challenge patient care

• Critical Care products are particularly impacted by shortages

• Compounding errors, reliance on alternative medications and treatment delays resulting from drug 
shortages adversely affect patient outcomes

• Reducing the complexity of IV solution preparation leads to fewer medication errors

• Dialysis solutions are “high-alert” medications that benefit from standardized preparation

• Studies have shown the potential risk of error increases when a high volume of dialysis solutions 
are compounded manually

• Standardized, pre-made CRRT solutions have shown to be less prone to preparation errors, may 
improve resource utilization and reduce costs

• Patient safety and efficiency of CRRT may benefit from routine utilization of commercially-available, 
pre-made solutions may benefit patient safety and efficiency

USMP/MG3/18-0001(1) 05/19



Thank You

Baxter is a registered trademark of Baxter International Inc.  
Any other trademarks, product brands or images appearing herein are the property of their respective owners.
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