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Continuing Educat ion Information
PROGRAM DESCRIPTION:

 Compounding and infusion of intravenous medications occur in many 
outpatient settings. Without consistent knowledge and enforcement of proper 
practices, standards and regulations, patient and provider safety is at risk. This 
presentation will discuss an outbreak of fungal bloodstream infections due to 
improper medication compounding and poor infection control practices at an 
outpatient oncology clinic and review the oversight and enforcement 
landscape of safety standards in outpatient settings.

OBJECTIVES:

 Describe infection control techniques that reduce the risk and spread of 
healthcare- associated infections (HAI).

 Identify unsafe practices that place patients at risk for HAIs.

 Describe best practices for infection control and prevention in daily practice in 
healthcare settings.

 Apply standards, guidelines, best practices, and established processes related to 
safe and effective medication use.   
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• Use the “Chat" window, located on the lower left-hand side of the 
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side of the screen.
 To hear the audio:
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The Call…
May 24
ID physician notified the 
New York City 
Department of Health 
and Mental Hygiene of 2 
cases of Exophiala 
dermatitidis bloodstream 
infections at Hospital A

May 31
Epi-Aid team 
arrived

April 2016

May 14

May 15April 8 April 22 May 27

Epi-Aid 
requested

May 2016

• Underlying cancer
• Cared for by same physician
• Outpatient oncology clinic (Clinic A) 

Surveillance 
blood cultures



Background



Exophiala (Wangiella) dermatitidis
• Common environmental fungus

– Black yeast/mold

• Prior outbreak of neurologic infections
– Steroid injections from compounding pharmacy1

• Infections are rare

• Bloodstream infections are extremely rare

1Morbidity and Mortality Weekly Report. Exophiala Infection from Contaminated Injectable Steroids Prepared by a 
Compounding Pharmacy, United States, July-November 2002. MMWR December 2002, 51(49);1109-1112.



Oncology Patients at Increased Risk
 Immunosuppression

– Medications
– Underlying cancer

 Long-term central venous catheters (CVCs)

Implanted port catheter 
(Port)

Peripherally-inserted central catheter 
(PICC)



Clinic A Description
 1 physician, 1 nurse, 1 phlebotomist, front 

desk staff

 Outpatient oncology services
– Medical evaluations and follow-up visits
– Phlebotomy services
– Chemotherapy infusions

 Patients use Hospital A for select services
– Inpatient admission
– Procedures (port placement) Clinic A infusion room



Case 
Investigation



Case Definition

 Any non-Candida yeast or mold identified on culture of blood or CVC from 
a patient who received care at Clinic A during January 1–May 31, 2016



Case Finding
 Review of microbiology records at Hospital A’s network laboratory

 Review of Clinic A records to identify patients who:
– Had a CVC or received any IV medication

 Surveillance blood cultures 
– All patients with a CVC or received IV medication in the clinic

 Medical record review of deceased patients
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Case Description: Demographics (n=17)

Characteristic Median (range)

Age in years 64 (22-95)

Characteristic n (%)

Gender, Male 10 (59)



Case Description: Clinical Characteristics (n=17)

Characteristic n (%)
Malignancy 17 (100)

Solid organ 15 (88)
Lymphoma 2 (12)

Presence of a CVC 17 (100)
Port 16 (94)
PICC 1 (6)

Clinical Presentation
Symptomatic 5 (29)
Asymptomatic 12 (71)
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Case Description: Microbiology (n=17)

Characteristic n (%)
Microbiology

E. dermatitidis 13 (76)
R. mucilaginosa 2 (12)
E. dermatitidis + R. mucilaginosa 2 (12)
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Case Description: Outcomes (n=17)

Sampling of an explanted port

 All treated with CVC removal and 
antifungal therapy

 90-day mortality:  18%  (3/17)

– Case-patients died at 10, 74, and 78 
days after diagnosis 



Cohort Investigation



Unique patients 
seen at Clinic A

n=153

Patients exposed to 
an IV medication

n=38

Excluded n=9
- 6 deceased before investigation
- 3 declined evaluationPatients for cohort 

analysis
n=29

Non-cases
n=12

Cases
n=17



Chemotherapy
n (%)

Chemotherapy Medication
Cases
(n=17)

Non-cases 
(n=12)

Fisher Exact
p-value

Bevacizumab 8 (47.1) 1 (8.3) 0.04
Navelbine 5 (29.4) 1 (8.3) 0.35
Nivolumab 5 (29.4) 0 (0) 0.06
Gemcitabine 4 (23.5) 4 (33.3) 0.68
Vinblastin 1 (5.9) 0 (0) 1.00
Bleomycin 1 (5.9) 0 (0) 1.00
Cisplatin 1 (5.9) 1 (8.3) 1.00
Cetuximab 0 (0) 1 (8.3) 0.41
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Non-chemotherapy IV Medications

n (%)
Non-chemotherapy IV
Medications

Cases
(n=17)

Non-cases 
(n=12)

Fisher Exact
p-value

Dexamethasone (Decadron) 12 (71) 1 (8) 0.44

Diphenhydramine (Benadryl) 11 (65) 5 (42) 0.27

Palonosetron (Aloxi) 7 (41) 1 (8) 0.09

Ondansetron (Zofran) 6 (35) 2 (17) 0.41

Compounded Flush Solution 17 (100) 12 (100) 0.84
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Dose-response

n (range)
Cases
(n=17)

Non-cases
(n=12)

Kruskal-Wallis 
p-value

Median number 
of flushes

12 (2-20) 4 (1-12) 0.004



Clinic A CVC flushes
 Compounded solution at the clinic

– 1 liter normal saline bag
– Antibiotics: vancomycin, ceftazidime
– Blood thinner: heparin

https://www.hospira.com/en/images/0409-7983-09_tcm81-3764.jpg

Compounded 
flush solution

 Stored in a refrigerator
– Accessed multiple times a day
– Drawing 10 ml aliquots from 1 liter bag
– 4 to 8 week period 

https://www.hospira.com/en/images/0409-7983-09_tcm81-3764.jpg


Compounded IV Flush Bag Exposure

n (%)

Flush Bag Date Compounded
Cases
(n=17)

Non-cases
(n=12)

Fisher Exact
p-value

Bag #1 12/27/2015 11 (64.7) 3 (25) 0.06

Bag #2 2/7/2016 17 (100) 5 (41.7) <0.001
Bag #3 4/3/2016 13 (76.5) 9 (75) 1.00
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Laboratory 
Investigation



Medication and Environmental Sampling

 IV flush bag #2
– Unavailable for sampling

 IV flush bag #3 
– No growth of organisms



Medication and Environmental Sampling

 IV flush bag #2
– Unavailable for sampling

 IV flush bag #3 
– No growth of organisms

 Environmental samples
– Some growth of common fungi
– No Exophiala or Rhodotorula



Whole Genome Sequencing
 14 unique case-patient E. dermatitidis isolates

 2 E. dermatitidis clinical isolates from NYC unrelated to the outbreak

 Historical E. dermatitidis isolates from other U.S. locations to act as 
controls



Whole Genome Sequencing

Case 
Unrelated NYC isolates
Historical isolate from other U.S. sites

 Consistent with point source for 
the outbreak

 3000648914 NY case

 3000649329 NY case

 3000649326 NY case

 3000649323 NY case

 3000649319 NY case

 3000649313 NY case

 3000648915 NY case

 3000648913 NY case

 3000649327 NY case

 3000649324 NY case

 3000648912 NY case

 3000648981 NY case

 3000649100 NY case

 3000649317 NY case

 B10800

 3000649454

 B10183

 B10803

 B9230

 3000648982 NY non-case

 B9042

 B10903

 B5085

 B10418

 B10801

 B3721

 B3145

 B3146

 B2471

 B6450

 B9140

 B3144

 B1806

 B5082

 B5083

 B10802

 B5084

 B3708

 B3842

 B8261

 3000649320 NY non-case

 B2884

0

1

0

0

0

82855

0

0

0

0

152

0

0

0

0

1

27

30

89232

161

71170

115

48

58304

25067

39712

44

93726

25739

28462

140

65186

80

2

1

138

172430

50166

196

37577

46011

29405

21937

31483

18683

31139

110

44368

34766

34153

27270

32825

39068

46488

107222

43537

73046

83897

41109

22155



Infection Control 
Assessments



Applicable CDC Guidance



General Infection Control Practices and Procedures

Recommended Practice Clinic A Findings

Develop written infection control and prevention 
policies and procedures based on guidelines, 

regulations, or standards

No formal or written policies or procedures 
No individual designated to enforce policies

Healthcare personnel infection control training 
provided upon hire and repeated annually

Only one staff member received infection control 
training 4 years prior; no documentation could be 

provided
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Injection Safety

Recommended Practice Clinic A Findings

Medications should be drawn up in a designated 
clean medication area No designated clean medication area

Avoid prefilling and storing batch-prepared 
syringes

Batches of IV flush syringes prepared each
morning based number of patients scheduled that 

day.
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Medication Handling and Storage

Recommended Practice Clinic A Findings

Store medications that require refrigeration in a 
dedicated, labeled refrigerator

IV flush solution bag and syringes stored in a 
refrigerator also used for storage of staff food 

items
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Moldy materials in same refrigerator

Refrigerator for flush storage

Visible 
grime

Clinic A infusion area 

Medication storage Laboratory

Refrigerator where 
flushes stored



Medication Handling and Storage

Recommended Practice Findings

Medications should always be discarded according 
to the manufacturer’s expiration date, even if not 

opened

Expired medications found throughout the clinic; 
unclear how frequently outdated medications may 

have been used



Medication Handling and Storage

Recommended Practice Findings

Medications should always be discarded according 
to the manufacturer’s expiration date, even if not 

opened

Expired medications found throughout the clinic; 
unclear how frequently outdated medications may 

have been used

Normal saline Heparin Potassium chloride



Medication Compounding
 The United States Pharmacopeia (USP)

– Scientific nonprofit organization
– Sets standards for the quality and 

purity of medicines

 USP Chapter <797> 
– Provides procedures and 

requirements for compounding 
sterile preparations



USP Chapter <797> Standards
 Personnel training in aseptic manipulation

– Trained by expert personnel
– Pass skills assessment

 Medication labeling and storage
 Hand-washing, sterile glove use
 Environmental control

– Separation of compounding area from other areas by a buffer room
– Routine environmental monitoring
– Detailed cleaning and sanitizing procedures



Clinic A Flush Compounding: Personnel Training

 Performed by nurse 
– No training in pharmaceutical 

compounding
– No performance assessment

 No supervising pharmacist or other personnel 
trained in sterile compounding

Nurse simulating flush compounding



Clinic A Compounding: Preparation and Storage
 No formal written protocols

IV flush bags

 Improper labeling and storage

Nurse notes for compounding



Clinic A Compounding: Environmental Control

 Compounded underneath Biological Safety Cabinet
– Intended to protect personnel and product
– Potentially contaminated materials in critical 

sterile area
– Did not meet regulatory testing

Biological Safety Cabinet after 
compounding demonstration

Rejection notice found on the hood



Clinic A Compounding: Environmental Control

 No separation of 
compounding area 



Clinic A Compounding: Environmental Control

 No separation of 
compounding area 

 No environmental 
monitoring

 No cleaning procedures



Discussion



Contributing Factors
 Substandard compounding

– IV flush solution
– Only common exposure among all case-patients
– Dose-response relationship
– Bag #2 statistically significant exposure
– WGS consistent with a point source

 Unsafe injection practices
 Improper medication storage



Contributing Factors
 Lack of awareness in basic infection control and prevention practices

 Failure to be aware of and meet minimum standards for infection control 
and patient safety 

 Failure to be aware of and meet standards for compounding of sterile 
medications 

 Lack of oversight in enforcement of these standards for independently 
managed outpatient clinics



General Recommendations for Clinic A
 Completion and documentation of infection control training for each staff 

member engaged in direct patient care
 Assessment of oncology practice by infection control professional
 Practices at Clinic A must become commensurate with standards

– CDC Guide to Infection Prevention for Outpatient Settings: Minimum 
Expectations for Safe Care

– CDC’s Basic Infection Control and Prevention Plan for Outpatient 
Oncology Settings

– USP Chapter <797> 



Commissioner’s Order
 May 31st cease and desist order
 Amended on June 22nd

– Specific expectations for 
remediation

 October 5th, order was lifted 
– Remediation efforts guided by 

infection control practitioner and 
pharmacist 

– Demonstrated safe medication 
preparation and delivery

– No longer compounding 



Outpatient Oncology Clinic Outbreaks



Challenges in Outpatient Healthcare Settings
 Oncology clinics at risk

– Vulnerable patient population
– Scope of medical practice

 Challenges exist across many outpatient settings
– Pain management clinics
– Orthopedic clinics

 Likely many outpatient facilities performing similar services



Lack of Oversight and Accreditation
 Few outpatient healthcare facilities are licensed or accredited

– Opened and operated without being held to safety standards

 May offer invasive procedures without being subject to on-site inspections

 No clearly established authority for monitoring adherence to infection 
control and sterile compounding standards 
– State Boards of Pharmacy
– Food and Drug Administration (FDA)



Lack of Infrastructure and Resources
 Lack of infrastructure and resources to support infection control and 

sterile compounding
– Conducted in absence of pharmacy controls

 Personnel often inadequately trained 
– Continuing education requirements and other training vary greatly 
– Providers may be unaware their practices are subject to federal and 

state sterile compounding laws and standards 



Variable Requirements for Monitoring/Reporting

 Highly variable requirements for monitoring and reporting of healthcare-
associated infections and other adverse events
– Delayed identification of and response to outbreaks
– Often reported by someone other than practice provider



Progress and Ongoing Efforts
 Outpatient Settings Policy Options for 

Improving Infection Prevention
– Facility licensing/accreditation
– Healthcare provider training, licensing, 

certification
– Reporting requirements
– Investigation authority

 Partnership with health authorities
 Raising awareness via specialty boards and 

professional organizations



Summary
 Outbreak of 17 cases of Exophiala dermatitidis or Rhodotorula mucilaginosa 

bloodstream infections associated with single oncology clinic

 Lapses in infection control and prevention practices

 Substandard sterile compounding, storage, and handling
– Compounded IV flush suspected to be the source



Conclusions
 Oversight of infection control practices and medication compounding in 

outpatient oncology settings is an issue of public health importance

 Immunosuppressed patient population

 CDC working with public health partners

 Close the gap in awareness and enforcement of infection control and 
compounding standards in outpatient settings
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Thank You



The Wild Wild West:
Public Health Options to Expand Oversight 

of Outpatient Oncology Practices

Joel Ackelsberg, MD, MPH
New York City Department of Health and Mental Hygiene

Bureau of Communicable Disease



Compounding Interest



Early Compounders
First Half of Twentieth Century

+



Evolution of Sterile Medication Preparation in Hospital 
Pharmacies



Evolution of Sterile Medication Preparation in Hospital 
Pharmacies

1930s -1950sEarly 1900s

Bellevue Hospital Dispensary

1960 – 1970s 1980s+



Shift of Sterile Medication Preparation from 
Hospital Pharmacies to Commercial Facilities – 1 



Shift of Sterile Medication Preparation from 
Hospital Pharmacies to Commercial Facilities – 2 



Shift of Sterile Medication Preparation from 
Hospital Pharmacies to Commercial Facilities – 3 
 By 2001, shortages of drugs manufactured by generic manufacturers 

became frequent and long-lasting
Medicare Prescription Drug, Improvement, and Modernization Act of 

2003 may have reduced profit margins for drug manufacturers
 By 2012, injection drug shortages were common-place
Compounding pharmacies became a more important source for 

injected medications 



Regulatory Response to Evolving Medication 
Preparation Terrain

Food, Drug, and Cosmetic Act, amended 2013

New England Compounding Center



On-The-Ground Regulation of Medication 
Preparation 
 Food, Drug, and Cosmetic Act sets the legal standards
 Food and Drug Administration (FDA) inspects manufacturers
 State Boards of Pharmacy charged with enforcement locally



NECC co-owner convicted in meningitis outbreak





The State Health Department Does Not 
Regulate Most Outpatient Physician Offices 
 By default, it falls to the New 

York City Health Department
 The NYC Health Code does 

not authorize the Health 
Department to regulate 
outpatient settings not 
overseen by the State 
 The Health Code does 

authorize the Health 
Department to close 
establishment if considered an 
“abatement of a public 
nuisance.”

Commissioner’s Order to the Oncologist



Characterizing “the Wild Wild West”
Was this an anomaly?
 How to identify?:

• Universe of solo practice-like New York City oncologists not under the aegis of an 
academic medical center or hospital

• Distribution in the five boroughs
Medicare Provider Utilization and Payment Public Use Files

• All requests for reimbursement from Medicare fee-for-service for products and 
services

• Aggregates all charges by single provider (NPI number)
• Filtered by:

− Charges for chemotherapeutics and services that are used by oncologists
− Providers self-identifying as oncologists
− Providers who practice at an addresses reported by 1 – 3 oncologists and who are not 

associated with an academic medical center



Public Health Options

 Sampling of the outpatient oncologists identified to survey by phone 
and directly observe
 Based on findings: 

• Consider regulatory options by the State Department of Health (e.g., require 
accreditation by approved organization)

• Consider expansion of professional standards by ASCO

Discussions are ongoing with the State Health Department to 
explore these options
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Further Evidence….Public Health Concern

 650,000 cancer pat ients receive outpat ient chemotherapy

 60,000 cancer pat ients are hospitalized for 
chemotherapy-induced neutropenia and infect ions

 One pat ient dies every two hours from this complicat ion

 Cancer pat ients may not be aware of  this risk and act ions 
they can take to help



Object ive & Strategies

 Object ive:
 Raise awareness among pat ients, caregivers and 

healthcare providers about steps they can take to 
prevent infect ions during cancer chemotherapy 
treatment. 

 Strategies:
 Develop improved and consistent infect ion 

control information for outpat ient oncology 
providers.

 Create user-friendly resources to help pat ients 
better understand their risk of developing 
neutropenia and infect ions during chemotherapy. 



Prevent ing Infect ions In Cancer Pat ients: 
CDC Tool for Healthcare Providers

Development of a Basic Infect ion Control and 
Prevent ion Plan for Outpat ient Oncology Sett ings

Standardize 
and improve 

infect ion 
prevention 
pract ices

Essential 
elements to 

meet minimal 
expectat ions

of pat ient 
safety

Based on 
guidelines from 

CDC and 
professional 

societ ies



Basic Infect ion Control & Prevent ion Plan

Educat ion & 
training of all 
facility staff

Competency 
evaluat ions

Educat ion & 
Training

Surveillance &
Report ing

Purposes: case-finding , 
outbreak detect ion, and 
improving healthcare 
pract ices

Conduct facility 
surveillance for healthcare-
associated infect ions 
and/or process measures

Adhere to local, state, and 
federal requirements for 
reportable diseases and 
outbreak report ing

Standard 
Precaut ions

Hand hygiene

Personal protective 
equipment

Safe handling of 
contaminated 
equipment

Respiratory 
hygiene

Injection safety



Basic Infect ion Control and Prevent ion Plan

Contact 
precaut ions

Droplet  
precaut ions

Airborne 
precaut ions

Transmission-
Based 

Precaut ions

Use of asept ic 
technique

Blood draws from 
catheters

Proper flushing 
techniques

Changing site 
dressing and 
inject ion caps

Central Venous 
Catheters



Infect ion Prevent ion Checklist

List  of persons designated to 
specific tasks and list  of reportable 
diseases/condit ions

Addit ional Resources in the Plan

Contacts/Roles &  Responsibilit ies

Tailor to oncology sett ings to evaluate personnel 
competency and adherence to recommended 
pract ices

Addit ional Resources
Includes links to nat ional guideines



Action Steps for Implementing the 
Basic Infect ion Control and Prevent ion Plan

Oncology facilit ies 
without   

a  plan can start  
using this plan, 

and further 
supplement as 

needed. 

Does not 
replace need for 
facilities to have 
regular access to 
an individual with 

training in 
infection control

Oncology facilit ies 
with

an exist ing plan 
should ensure 
that essential 
elements are 

included.

Find the Plan here:
https://www.cdc.gov/hai/settings/outpatient/basic-infection-control-

prevention-plan-2011/index.html



PreventCancerInfect ions.org

Helps cancer pat ients assess 
their risk for developing 
neutropenia and subsequent 
infect ions 

Provides act ion steps to help 
prevent infect ions

Features a risk assessment 
tool

User can choose one of three 
portals to enter

1. Patient
2. Caregiver
3. Healthcare Provider



Risk Assessment Results – Health Tip Sheets 

 Health Tip Sheet Topics:
• Basic Hygiene Practices
• Caring for Children w/Cancer
• Caring for your Catheter
• Caring for your Pet
• Friends, Family & Public Spaces
• Food & Kitchen Safety
• Gardening and Housekeeping
• Medication
• Signs & Symptoms  of Infection
• Understanding Your Risk for 

Infection and a LWBC count
• Vaccinations



More Than Just a Web Site-Educat ional Resources

Fact sheets/brochures
Posters

Post cards
Infographics

Health-e-cards

http://www.cdc.gov/cancer/preventinfections/pdf/neutropenia.pdf
http://www.cdc.gov/cancer/preventinfections/pdf/neutropenia.pdf


For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA 30333
Telephone, 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348
E-mail: cdcinfo@cdc.gov Web: www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the official 
position of the Centers for Disease Control and Prevention.

THANK YOU!

Contact information:
LRichardson@cdc.gov

National Center for Chronic Disease Prevention and Health Promotion
Division of Cancer Prevention and Control



Before We End Today’s Webinar…

 Quest ion and Answer Session
Please submit your questions via the 

chat window, located on the lower 
left-hand side of the webinar screen. 



Before We End Today’s Webinar…
 Continuing Educat ion

 Detailed instructions for taking the post-test and evaluation 
will appear on your screen as soon as today’s webinar 
concludes. 
• www.cdc.gov/tceonline; Access Code: WC0418

 If you exit out of the webinar prior to taking the post-test and 
evaluation, you can access the continuing education 
information in an email that will be sent to you following 
today’s webinar. 

THANK YOU

http://www.cdc.gov/tceonline
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