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Drug Shortages Summit 

November 5, 2010 

Summary Report 

 

The Drug Shortages Summit was co-convened by the American Society of Health-System Pharmacists 

(ASHP), the American Society of Anesthesiologists (ASA), the American Society of Clinical Oncology 

(ASCO), and the Institute for Safe Medication Practices (ISMP) on November 5, 2010 in Bethesda, 

Maryland. The goals of the summit were to:  

• Discuss the scope and causes of drug shortages;  

• Shed light on the harm to patients that is occurring due to drug shortages;  

• Discuss the potential need for changes in public policy and stakeholder practices to prevent 

patient harm from shortages; and  

• Develop an assertive action plan that reflects the recommendations and intent of stakeholders 

to work together to stop patient harm and disruptions in patient care caused by drug shortages. 

 

Summit participants included representatives from health professional organizations, pharmaceutical 

manufacturers, and supply chain entities. Representatives of the Food and Drug Administration (FDA) 

and the Centers for Disease Control and Prevention also attended portions of the meeting as observers. 

A complete list of attendees is found in Appendix A.    

 

This summary report reflects discussion at the Drug Shortages Summit, including recommended actions 

that will be further evaluated and implemented, if appropriate, based on an assessment of feasibility, 

impact, and resources required for implementation.  Compliance with legal requirements (e.g., Federal 

Trade Commission regulations) and avoidance of unintended consequences (e.g., hoarding, 
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manufacturing disincentives) will also be factored into this evaluation. Next steps will focus on 

establishing workgroups to explore, prioritize, and develop detailed action plans to achieve summit 

recommendations that are selected for implementation based on these criteria. Additional information 

will be available from the co-conveners and at www.ashp.org/drugshortages as these plans are 

developed. 

 

Introductory comments by Henri R. Manasse, Jr., Ph.D., Sc.D., Executive Vice President and Chief 

Executive Officer, ASHP; Mark A. Warner, M.D., President, ASA; and Michael P. Link, M.D., President-

elect, ASCO illustrated the negative effect of drug shortages on patient care, including delayed care, 

inferior clinical outcomes, and patient injury or death. Participants were encouraged to collaborate to 

address what was described as a public health crisis. Presentations by Erin R. Fox, Pharm.D., Manager, 

Drug Information Service, University of Utah Hospitals & Clinics; Burgunda (Gundy) V. Sweet, Pharm.D., 

Director, Drug Information and Medication Use Policy, University of Michigan Health System; and 

Michael R. Cohen, R.Ph., M.S., Sc.D., President, ISMP described causes and current trends for drug 

shortages, resource utilization for managing drug shortages, and safety concerns associated with drug 

shortages), respectively.  Details of these presentations are provided in appendices B and C; data on 

resource utilization is not provided due to pre-publication embargo. FDA staff, including CAPT Valerie 

Jensen, R.Ph., Associate Director, CDER Drug Shortage Program and CDR Jouhayna Saliba, Pharm.D., 

Senior Program Manager, Center for Drug Evaluation and Research (CDER) Drug Shortage Program, 

provided an overview (Appendix D) of Agency activities in this area, described current regulatory 

authority related to drug shortages, and responded to participant questions. Additional information on 

causes, impact, and proposed solutions for drug shortages and an antitrust statement are contained in 

the background documents provided to participants prior to the summit (Appendices E through H). 

 

Outcomes of the Drug Shortages Summit included development of initial recommendations and 

participant agreement to continue collaborating to address issues associated with drug shortages. Broad 

areas of work will include exploring strategies to: 

• Improve communication among stakeholders in the pharmaceutical supply chain and health 

care providers, and  

• Remove barriers faced by the FDA and drug manufacturers to minimize the impact of drug 

shortages. 

 

Regulatory and Legislative Factors  

Summary of Causes:  Regulatory barriers and ambiguities, including the lack of FDA authority to require 

notification and other actions, were considered significant contributors to drug shortages. Examples 
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• Explore providing incentives (e.g., tax credits) to manufacturers that produce critical drug 

products or upgrade manufacturing plants to meet or exceed Good Manufacturing Practices 

(GMP) in exchange for guarantee of continued production of these therapies. 

• Require confidential notification of FDA when there is a single API or manufacturing source.  

Notification would also apply to informing FDA of an interruption in the supply of raw materials, 

API, or manufacturing processes. (This recommendation also listed under Raw Materials 

Sourcing and Manufacturing Factors as a voluntary action). 

• Explore reauthorization of Prescription Drug User Fee Act (PDUFA) as a mechanism to establish a 

modified/reduced user fee program for generic drugs, which would provide FDA additional 

resources to support prioritization and expedited review of supplemental applications and 

ANDA. Intent of user fee program would be to provide more timely approval of applications and 

incentivize manufacturers to enter market based on increased ability to plan production 

schedules.    

• Establish an expedited approval pathway for those unapproved drugs (i.e., pre-1938 therapies) 

that are deemed critical therapies. In addition, reduce or eliminate the current NDA user fee 

that is required for these products.  Incentives could also be considered.   

• Assess the need to establish or enhance use of existing processes to expedite approval of ANDA, 

supplemental applications (e.g., alternate source API), and new or altered production lines for 

drugs in short supply. In addition, advocate for additional FDA resources to minimize wait time 

for approval of these applications. 

• Evaluate processes for new product specifications (e.g., USP standards), including 

appropriateness of timeline for implementation. (Note: Invite USP to participate in these 

discussions). 

• Increase collaboration with industry, DEA, and FDA to establish a process that would more 

readily modify API quotas in response to drug shortages of controlled substances. 

• Establish improved processes to extend product stability for products in short supply.  

• Require manufacturing redundancies (e.g., multiple manufacturing sites for a sole product or 

multiple API sources, when available) as part of the FDA approval process. (This 

recommendation also listed under Raw Materials Sourcing and Manufacturing Factors as a 

voluntary action). 

 

Other proposed solutions discussed briefly by summit participants included harmonizing 

international drug approval processes in order to minimize barriers to importation (when desirable) 

and clarifying the definition of public health emergency to determine if this mechanism could 

facilitate allocation and other activities that avoid or minimize the effect of drug shortages. 
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Raw Materials Sourcing and Manufacturing Factors 

Summary of Causes:  Manufacturing-related causes that contribute to drug shortages are multifactorial. 

Inability to fully comply with GMP, which results in production stoppages or recalls, was considered a 

major cause. It was noted that FDA has increased inspections of injectable drug manufacturing 

processes based on the higher likelihood of harm should these processes be inconsistent with GMP. 

Manufacturers have also voluntarily increased their quality standards, which on occasion, has resulted in 

companies being temporarily unable to meet their own standards. Participants recognized that there is 

limited understanding of the complexity and inter-relatedness of drug production activities. For 

example, increased product demand in response to another drug product shortage may result in a 

secondary shortage. Manufacturers generally run production lines at full capacity and may be unable to 

quickly accommodate increased market demand or FDA requests to produce additional quantities of 

these alternative therapies. Unpredictable timelines for FDA approval of supplemental applications and 

ANDA for new-to-market generics also contribute to uncertainty in production planning processes.  In 

addition, there are limited sources of API. Some API are sole source products, which increases a 

product’s vulnerability to drug shortages. Other causes that were discussed, but considered less or not 

causative of drug shortages included natural disasters and changes in product formulation. 

Recommendations: 

• Encourage confidential notification of FDA when there is a single API or manufacturing source. 

Notification would also apply to informing FDA of an interruption in the supply of raw materials, 

API, or manufacturing processes. (This recommendation also listed under Regulatory/Legislative 

Factors as a proposed required action.) 

• Encourage manufacturing redundancies (e.g., multiple manufacturing sites for a sole product or 

multiple API sources, when available). (This recommendation also listed under 

Regulatory/Legislative Factors as a proposed required action.) 

• Establish or improve mechanisms to communicate anticipated or actual manufacturing and 

inventory problems (e.g., standardize terminology for causes of shortages, eliminate causes 

being described as “reason unknown ” or “not provided”). Some information may require 

privileged communication between FDA and manufacturers to avoid unintended consequences 

(e.g., hoarding, releasing business information that supports fair business competition). Other 

mechanisms should focus on improving communication and transparency among supply chain 

entities and health care providers. Ensuring that information on the reason for and anticipated 

duration of the shortage reaches frontline clinicians was considered key. 

• Maintain/improve adherence to GMP to avoid quality issues and recalls. 

 

Business and Market Factors  

Summary of Causes:  Several market factors were noted as contributing to drug shortages, including 

consolidation of firms that leads to fewer manufacturers for a given product, reassignment or 
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reallocation of production lines, lack of transparency or communication about actual or possible product 

shortages, and lack of business incentives to enter a specific product market. Some participants believed 

that insufficient profit margins and product liability concerns are factors that lead to market 

withdrawals. However, manufacturers stated that these factors do not contribute to the decision to 

discontinue a product, which was described as being multifactorial (e.g., complexity of manufacturing 

newer drugs can necessitate shifting of manufacturing resources away from other products). Other 

causes that were discussed, but considered less or not causative of drug shortages were unpredictable 

fluctuations in product demand (i.e., changes in clinical practice) and patent challenges. 

 

Recommendations: 

• Improve communication to, among, and from product manufacturers and FDA, including 

detailed information on reason and anticipated duration of shortage. Also enhance 

communication to supply chain entities and health care providers (e.g., Dear Provider letters). 

• Decrease barriers/disincentives to market entry (See recommendations under 

Regulatory/Legislative Factors).  

 

Distribution Factors  

Summary of Causes:  Inventory practices by health care facilities (e.g., just-in-time inventory) and supply 

chain entities (e.g., sole source and bundled purchasing) were identified as a significant factor that 

contributes to the impact of drug shortages on patient care. This practice results in little or no inventory 

cushion to address short-term shortages. In addition, regional and local differences in product 

availability were described as resulting from contractual agreements with wholesalers and group 

purchasing organizations (GPOs). Current systems for product allocation are intended to address this, 

but are often imperfect based on a lack of reliable information on resumed product availability. Another 

system limitation is the inability of GPOs to determine competitive pricing that would facilitate 

establishing multiple contracts for a specific product. Drug procurement is especially challenging for 

ambulatory infusion centers and small and rural facilities, which generally lack the business relationships 

that can facilitate product availability for larger facilities or health systems. The grey market (i.e., 

distribution channels other than those authorized by the manufacturer) and price escalations for 

products in short supply were also discussed.  The potential for hoarding and price gouging were 

described as a significant concerns related to drug shortages. 

 

Recommendations: 

• Enhance communication among manufacturers, health professional associations, and FDA to 

support product distribution.  
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• Consider distribution options for products in short supply (with increased information exchange 

among supply chain members). 

Another proposed solution discussed briefly by summit participants was creation of a national 

“stockpile” for critical therapies. However, it was noted that this approach would require an initial 

expanded supply of products that already had limited availability. Direct manufacturer distribution of 

products in short supply was discussed, but not preferred, because of limitations in the current model. 

For all recommendations, participants were especially cautious of avoiding unintended consequences 

(e.g., hoarding) related to distribution practices.  
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Drug Shortages

Overview & Trends

November 5, 2010

Erin R. Fox, PharmD

Manager, Drug Information Service

University of Utah Hospitals & Clinics

Adjunct Associate Professor

Department of Pharmacotherapy

University of Utah College of Pharmacy

Shortages and University of Utah Drug 

Information Service 

• UU DIS provides drug shortage 
content to Novation and ASHP

– Partners since 2001

– Receive reports submitted to ASHP 
and Novation

– Collaboration is key - FDA, ASHP, 
Novation, UU DIS

Drug Shortage Resource Center 

• www.ashp.org/shortage

• Current, Resolved, No Longer Available

• Report a shortage

• ASHP Guidelines 

• Other content

– Safety Alerts and Warnings (MedWatch summaries)

– Unapproved Drugs

– Articles, news stories,

– Sample policies for drug shortages, IVIG

Shortage Report Process

• “Report a shortage” button generates an 

email to UU DIS, Novation, ASHP, FDA

• UU DIS works to verify the shortage

• UU DIS reports back and Novation / FDA 

share any additional information

• Notices updated daily

• Alternatives included for severe 

shortages and when applicable.
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Tracking

• UU DIS following 177 shortages (11/3/10)

• 140 current shortages listed at ASHP

– Weekly updates for 40 – 60 shortages

– Updated based on new ETAs, reports of 
worsening availability

Web Posting Content

• Affected products

• Reason for the shortage

• Estimated resolution

• Implications for patient care

• Management strategies

• Safety recommendations

Example – Erythromycin 

Lactobionate Injection
Situation Recommendation Comments

Gastroparesis3,4,6,7 Metoclopramide 10 mg orally or IV 
QID administered 30 minutes before 

meals.
Erythromycin 250 mg orally TID

Side effects such as drowsiness and 
tardive dyskinesia may limit the utility 

of metoclopramide.6

Gastroparesis following partial large 
or small bowel resection surgery with 

primary anastomosis8

Alvimopan 12 mg orally 30 minutes 
to 5 hours before surgery, then 12 

mg orally twice daily for up to a 
maximum of 15 doses

May only be used in hospitals. 
Hospitals must be enrolled in the 

Entereg Access Support and 
Education (EASE) program.

Premature Rupture of Membranes 
(PROM)

Ampicillin 2 gram IV Q6H and 
erythromycin 250 mg IV Q6H for 48 

hours then give oral doses of 
amoxicillin and erythromycin for 5 

days.9-11

Limited information available for 
azithromycin.11,12

Prevention of perinatal Group B 
Streptococcal disease in penicillin-

allergic patients5

Low-risk for anaphylaxis:
Cefazolin 2 g IV initially, then 1 g IV 

Q8H until delivery
High-risk for anaphylaxis: 

Clindamycin 900 mg IV Q8H until 
delivery

Current MMWR guidelines 
recommend either cefazolin, 

clindamycin, or erythromycin for 
penicillin-allergic patients
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Clinical Detail –

Erythromycin Shortage
• Premature Rupture of Membranes 

(PROM)

– What is recommended? 

– Ampicillin 2 grams IV every 6 hours plus 
erythromycin 250 mg IV every 6 hours 
followed by oral therapy

– Limited information regarding azithromycin

National Drug Shortages
January 2001 to October 31, 2010
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Note: Each column represents the # of new shortages 

identified during that year

Reasons for Shortages

• Consolidation in the industry

• Raw materials

• Supply chain issues

• Manufacturing / Regulatory issues

• Changes in clinical practice

• Business decisions

• Unknown (most frequent reason!)

Reasons for Shortages 2010

47

141
3

28

7

Reasons

Unknown 47%

Supply/Demand 14%

Regulatory 1%

Raw Materials 3%

Manufacturing 28%

Discontinue 7%

Data from University of Utah DIS 
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Fragile Supply Chain

• Consolidation = fewer suppliers

• Tighter inventories = less resiliency

• Increasing production to make up a 20% 

market share virtually impossible.

• Foreign sites
• ~1200 NDA’s for 2007

• 13% US, 39% India, 43% China

Harris G. Drug Making’s Move Abroad Stirs 

Concerns. NY Times, January 20, 2009

Business Decisions

• Consolidation

• Free enterprise system – single source 

items

• Business decisions

– Profitability

– Costs - GMP improvement / violation

– Annual quotas (production halts)

– Vacations

Manufacturing Problems

• Sole source / time to source new raw 

materials (companies don’t have to 

disclose)

• Few manufacturers of sterile injections

• Same production lines for multiple items

Provisional observations on drug product shortages: effects, causes, and 

potential solutions. AJHP. 2002;59:2173-2182

Example –

Manufacturing & Consolidation
• Factory shutdown for quality fixes

• Over 45 individual products impacted

• 27 current, active shortages listed on 

ASHP/Novation website

– Amikacin

– TMP/SMZ

– No specific timeline for recovery
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Recalls

• Challenging on their own

• May precipitate a shortage

• Can create immediate emergencies, 

wiping out all stock (phosphenytoin, 

TMP/SMZ)

Unapproved Drugs

• New regulatory issue

• Many agents used daily are unapproved

– DESI (drug efficacy study implementation) drugs

– Wrap-up drugs

– Drugs marketed after 1962 (never approved)

• Creates uncertainty in the market

– Examples: phenylephrine injection, 
levothyroxine injection, thiopental injection

Fox ER, Tyler LS. AJHP. 2009;66:798-800

Regional Issues

• Shortages vary widely depending on:

–Wholesaler

–GPO

–Region of country

–Local competition

–Patient mix

Gray market

• In face of shortage, this company has 

product – faxes, phone calls 

• Specialize in shortages

• Expensive (10 – 1000 x usual cost)

– No guarantee of proper storage, pedigree

– Possible counterfeit / compounded agent

– Not enough for usual use
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Objectives


Provide findings from an ISMP survey 


about the impact of drug shortages in 


hospitals


Describe errors associated with the drug 


shortage during the past year


Drug Shortages


Clinical effects of shortages
– Adversely affect drug therapy


– Compromise or delay medical 
treatment/procedures


– Result in failure to treat and progression 
of disease


– Result in medication errors and adverse 
patient outcomes
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Drug shortages


Financial effects of shortages
– Expends tremendous resources


Costly alternative medications for provider and 
patient


Significant time spent on addressing shortages


Additional costs associated with treatment of 
adverse outcomes 


Emotional effects of shortages
– Frustration, anger, mistrust


– Strain professional relationships 


66


Types and Frequency of Drug Shortage Difficulties
(% of respondents who frequently or always encountered these problems in 


past year)


No information about duration of shortage 85%


No advanced warning and suggested 
alternatives


84%


No information about cause of shortage 83%


Substantial resources developing plan of action 82%


Difficulty obtaining suitable alternative 80%


Experience significant financial impact 78%


Lack of suitable alternative product 70%


Substantial resources preparing alternative 69%


Risk of adverse patient outcomes 64%


Internal hoarding of products 58%


Physician anger towards staff/hospital 55%


Additional Difficulties
Inability to keep up with important safety 


initiatives  


– LASA efforts


– Double checks 


– Medication reconciliation 


Sterility and stability issues with nursing/ 


pharmacy compounded products vs. 


manufacturers’ products


Additional Difficulties


Delay in updating computer systems/bar-


coding systems with alternative 


products/strengths


– Possible dispensing and administration 


errors 


Using expired medications


Using single-dose/unit-of-use containers 


for multiple patients
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Near Misses and Errors


Near Misses Errors


Adverse Patient Outcomes


Examples of Errors and Adverse Outcomes: 


Morphine


Dosing errors with alternative drug
– IV HYDROmorphone prescribed at the intended dose of 


morphine, resulted in death of two patients


– Switched from 6 mg morphine to HYDROmorphone without 
changing the dose; patient received two doses; over-sedation 
reversed with naloxone


Dosing errors with morphine
– Administered 8 mg of morphine instead of 2 mg; only 8 mg 


syringes available from manufacturer


– Administered 10 mg of morphine instead of 2 mg when 10 mg 
vials were required to replace 2 mg vials


Product mix-ups 
– Mix-up between pharmacy prepared syringes of morphine and 


HYDROmorphone


– Morphine 10 mg vial (dispensed to unit after 2 mg vials no longer 
available) mixed up with vial of heparin 5,000 units; morphine 
administered IV instead of heparin 


Examples of Errors and Adverse 


Outcomes: Epinephrine


Delayed/omitted treatment during code 
– Difficulty determining how to extract correct dose from 1:1,000 


ampul 


– Epinephrine with intra-cardiac needle in crash cart; cardiac 
needle jammed through needleless system port and punctured 
tubing; required tubing change during code 


– Needed intra-cardiac needle but code cart stocked with 
pharmacy-prepared syringes (no needles) only


Dosing errors
– 10-fold overdose when nurse administered contents of 1:1,000 


ampul, thinking it held a 1:10,000 concentration


– Administered entire contents of 1:1,000 (1 mg) ampul IV to 
patient who was supposed to receive 0.3 mg IM


– Administered a pediatric emergency syringe of epinephrine to an 
adult, leading to treatment failure
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Examples of Errors and Adverse Outcomes: 
Propofol


Dosing errors
– Miscalculated rate of infusion for Precedex or entered wrong 


concentration in smart pump
– Infused alternative drug (Ativan) at typical rate for propofol


Therapy omissions
– Cancellation of procedures/anesthesia/ Unnecessary use of 


general


Suboptimal outcomes
– Inadequate sedation and self-extubations
– Difficulty weaning patients from ventilators


– Anesthesia awareness


Adverse side effects of alternative drugs
– PONV


– Phlebitis (etomidate)


Other drugs involved in Errors and 


Adverse Outcomes:


Chemotherapy


Neuromuscular blockers


Antibiotics


50% dextrose injection


Fosphenytoin 


Heparin


Lack of Alternative Product


Drugs with no viable alternatives
– Antabuse


– Pancreatic enzymes


– Amikacin


– Acyclovir 


Investigational drug studies
– Put on hold because can’t ensure supply of 


adjunct therapy


Postponed procedures, surgery
– Stem cell transplantations


– OR procedures, colonoscopies 


Issues with Alternative Medications


Alternatives to drugs with superior efficacy 
and/or lower risk profile
– Propofol


Alternative medications vulnerable to shortage 
when supply and demand picks up suddenly
– HYDROmorphone
– Bumetanide


Enhanced risk of errors and/or adverse 
outcomes 
– Can’t remember all drugs and alternatives, how to 


safety prescribe, dispense, administer


Ethical dilemma with rationing
– Who gets the optimal drug? Who gets the less 


optimal drug? 
– “You had a curable disease but not anymore.”   







