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Presenter
Presentation Notes
You all know now about what we refer to as the “Multistate Outbreak of Fungal Meningitis and Other Infections”. 
The outbreak was brought about by a terrible breakdown in the delivery of health care. Patients who sought treatment for severe pain were subjected a tragic chain of events that in many cases resulted in severe illness and death.   
I want to begin with this simple acknowledgement of the hundreds of people who have been a part of this public health response.  
And then I’d like to walk you through portions of our response.  As you’ll see, we not out of the woods on this yet.  


September 20, 2012

0 Tennessee Department of Health called CDC to
discuss a case reported by an astute physician
= Patient with Aspergillus meningitis
= Had received an epidural steroid injection for pain
a0 Somewhat unusual case
= Meningitis due to molds are very rare
= Patient was not immunocompromised
0 Steroid was a compounded medication
= Concern for contamination




What is Pharmacy Compounding?

0 Extemporaneous combining, mixing, or altering of
drug ingredients:*

By a pharmacist

In response to For an
a prescription individual patient

o Traditional component of pharmacy practice

0 Meets needs that cannot be met with commercially-
manufactured products

A*U.S Food and Drug Administration:

_ http//www.fda.gov/ICECI/ComplianceManuals/ CompliancePolicyGuidanceManual/ucm074398.htm



http://www.fda.gov/ICECI/ComplianceManuals/CompliancePolicyGuidanceManual/ucm074398.htm

Compounding Has a Broad Scope

— Non-sterile—.|¢

Orals

Inhaled, nasal
products
Topicals
Transdermals

Sterile
Cardioplegia
 Ophthalmic BIEWAIES
. solutions Irrigations solutions

L

Injectables

* Anesthesia

* Antibiotics

» Electrolytes

* Flushes

e |ntraoculars

» Parenteral nutrition
e Steroids



Compounded Medications More Common

0 Recent expansion in scope and nature of activities
= |n 2012, 7500 U.S. pharmacies specializing in advanced
compounding services*
« ~3000 provide sterile compounding services

HOSPITAL

OLD

[ g Individual
prescription Topicals

b ]

uIti-state
Distribution

/)nfé'?nationa] Academy of Compounding Pharmacists: http://www.iacprx.org
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Timeline- Two Weeks
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Timeline- Two Weeks

CDC contacted by TN DOH about a single
patient with culture-confirmed Aspergillus

meningitis following epidural steroid injection
at an ASC.
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Timeline- Two Weeks

Further investigation by TN DOH
identified 7 additional patients
with meningitis from same ASC
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Timeline- Two Weeks

Further investigation by TN DOH
identified 7 additional patients
with meningitis from same ASC

Unusual clinical cluster:

All characterized by subacute
onset of meningitis with
marked CSF pleocytosis

4 had posterior circulation
strokes

CSF cultures from additional
patients all initially negative
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Timeline- Two Weeks

Further investigation by TN DOH Common links:

identified 7 additional patients _ _

with meningitis from same ASC All had undergone epidural steroid
Injection

Methylprednisolone acetate (MPA)
from New England Compounding
Center (NECC)

Other common exposures included:
contrast material, povidone-iodine,
lidocaine, spinal needles, epidural
tray Kits
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Very Unusual Cluster

0 Immediate concern for some type of contamination

o Two main types of contamination
= EXxtrinsic
« Packaging
« Surgical site
» Air (HVAC, nearby construction)
= |ntrinsic
* Medication itself




Prior Fungal Meningitis Outbreaks

a Surprisingly, there have been a few:

a Extrinsic contamination
= Sri Lanka following 2005 Indian Ocean tsunami

= Moldy closet led to Aspergillus meningitis in pregnant women
undergoing spinal anesthesia

= Case fatality 60%

a Intrinsic contamination
= 2002 outbreak in NC of 5 cases of Exophiala meningitis
= Compounded steroid medication
= Distributed locally
= Case fatality 20%




Initial Hypotheses
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Clinic-based contamination?
- No new construction

- No problems with HVAC

- No flooding

- No change in practices

- No clustering by physician
- Many common products

Product-based contamination?
Many common products
Most nationally distributed
Immediate concern about
compounded steroid



Timeline- Two Weeks

FDA notified about investigation
Call with NECC to discuss concerns re: steroid
NECC stated it had not received any reports of

illnesses and no concerning results with sterility
testing or environmental monitoring
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Timeline- Two Weeks

NECC issued voluntary recall of 3 lots of
MPA used by the TN ASC

NECC provided list of all 76 facilities in 23
states that received recalled MPA to CDC

CDC used list to initiate case-finding in

other states while also pursuing other
possible sources of the outbreak
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Timeline- Two Weeks

NC DOH identified patient with
meningitis of unknown etiology
following ESI at NC clinic

Suggested exposure may not be
limited to TN ASC
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Timeline- Two Weeks

Notification of patients exposed to recalled
MPA initiated by health departments in
collaboration with clinics

- Exposure still unknown

- Pathogen not identified except index case

20 21 22 | 23| 24 | 25| 26 | 27 2812930 | 1 | 2| 3 | 4

SEPTEVIBER OCTOBER




Timeline- Two Weeks

FDA announced that unopened vials of MPA were found to
be contaminated with fungus

Virginia state lab identified Exserohilum in deceased case
CDC activated Emergency Operations Center

CDC began direct patient notification of ~14,000 exposed
persons ‘
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Major Outbreak Response

0 Largest healthcare-
associated outbreak Abont 5,000 el iy b e xposd o theintd s

that has been linked to a growing outbreak of fungal meningitis, a

r e p O rt ed i n t h e U n i te d spokesman for the Centers for Disease Control and Prev sai
on Monday. The outbreak has killed 8 people and sickened 97 others
in 23 states. More cases are expected.

States 0 s
The figure, the first estimate of how

% FRINT

many people were injected with any of
B reprinTs

1 1 Multimedia 17,676 doses shipped around the
D M aS S I V e u n d e rt a'k I n g — " v, is based on reports from state
L health departments and clinics that THE E_AS T
WATCH TRAILER

] Over 300 St a'ﬂ: at C D C H Q ing — < I : used the drug, methylprednisolone

acetate. It was injected near the spine
to ease back and neck pain, a treatment that about five

- T h 0 u S a. n d S Of Staﬁ < million people in the United States undergo every year.

n atl 0 n al Iy " : ax The company that made the drug, the New England
Compounding Center in Framingham, Mass., has shut
down, surrendered its license and recalled all its products,

C State and Iocal health Related not just the steroid.

departments New York Times, October 8, 2012
* Clinicians, nurses,
administrative staff
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The Concern

Almost 14,000 persons exposed to contaminated MPA
Delayed diagnosis in many patients = adverse events

Of the initial 9 patients identified

= 4 developed posterior circulation stroke
= 3died

Limited experience with this type of infection
Known outbreaks had 20-60% mortality




Public Health Actions: Major Components

0 Patient Notification
2 Clinical Guidance
0 Laboratory Support
2 Communications




Patient Notification

0 Medication recalled on 9/26/12
= Not enough

0o CDC launched a collaborative
effort to notify all exposed persons

= Nature of the exposure
= |ndications to seek medical care

0 Conducted mainly through clinic
staff, state, local HDs

o The Goal: early diagnosis and CDC Emergency Operations Center
treatment to reduce poor outcomes

o Within 10 days, >90% of all exposed persons were notified




Development of Clinical Guidance

[E COC - HAI - Clinician Guidan

0 Engaged clinical expert
mycologists with experience
In fungal infections

= Best practices for diagnosis,
treatment, and management S

= Based on little to no data, but _ | Clinician Guidance

likely theoretical benefit

0 Resulted in real-time , S

d evel O p m ent’ d I SS€m I n atl on s Jeints meningitis and ather nfections linked 10 the wse of injectable
of recommendations for Tl L

patient care

= Able to evolve with the rapidly oI T v soscess and Othr Complicatons
changing outbreak

[ atlanka [ news [_] ﬁ ATL weather
N ( . .
W; s for Disease Control and Prevention
/////ﬂ CD ving Lives. Protecting People.™
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Laboratory Support

0 Fungal diagnostics for "‘”“\*;1355
CSF do not exist
2 Novel PCR test
developed in 2 days N #
0 Quickly identified main D R ave ==
fungus as Exserohilum "~'-=¢%
rostratum R -
0 >1,000 specimens \\ v
processed during
outbreak Exserohilum rostratum

{ Lockhart SRet al, Preliminary Laboratory Report of Fungal Infections Associated with Contaminated Methylprednisolone
Injections. J Clin Microbiol August 2013 vol. 51 no. 8 2654-2661




OUTBREAK STATUS




Final Case Count reported on October 23, 2013

S
4

| 1-11cases
I 12 - 40 cases
B : 41 cases

751 cases In 20 states
64 deaths


Presenter
Presentation Notes
So after all our efforts where are we now in terms of the outbreak? 
As of August 5, 2013 749 cases have been reported in 20 states, with 63 deaths reported in case-patients
The distribution of cases by state of injection is shown on this map with dark green states having the most cases and lighter green states having fewer cases.
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Sites of infection

Meningitis

Parameningeal infection

= Epidural abscesses, vertebral osteomyelitis
Peripheral joint infection

Posterior circulation stroke in absence of CSF
examination
= Presumed to be due to undiagnosed meningitis

20% of patients have more than one site of infection
= Most common: parameningeal disease and meningitis



Presenter
Presentation Notes
We have observed four major sites of infection in case-patients in this outbreak
Meningitis, 
Parameningeal infection, most commonly epidural abscesses, osteomyelitis
Peripheral joint infections
And posterior circulation strokes, which we presumed to be due to undiagnosed meningitis
Of note, 153 case-patients, or 20% of cases, have more than one site of infection, most commonly parameningeal disease and meningitis


Epidemic curve by diagnoses

M Peripheral join infection

w
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A
L}
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[

M Stroke without lumbar puncture
O Spinal or paraspinal infection

B Meningitis

Date of Diagnosis



Presenter
Presentation Notes
This epidemic curve shows cases by week of diagnosis and stratified by diagnosis type, week of diagnosis is on the horizontal axis and number of cases is on the vertical axis.
For the patients who had more than one diagnosis, each of their diagnoses are represented on this curve
Early on in the outbreak, the primary type of infections we were seeing were meningitis, represented by the red bars, 
But as the outbreak progressed, parameningeal infections became the predominant diagnosis reported, represented here by green bars.
We’ve also seen a scattered few peripheral joint infections, represented here in blue
Most of the stroke diagnoses occurred prior to the discovery of the outbreak and were identified retrospectively
You can see that the most recent case for which we have diagnostic data, was diagnosed in mid-May 2013. 


Incubation period by diagnosis

80 100 120 140 160 180 200
Days from Last Injection to Date of Diagnosis, by Syndrome

Syndrome
B Meningitis, n=376 @ Stroke without LP, n=7 B Spinal/Paraspinal Infection, n=424
B Joint Infection, n=33

Median incubation to first diagnosis: 47 days (0-249)



Presenter
Presentation Notes
One question that has received a lot of discussion in this outbreak has been the incubation period of infections, both because patients and clinicians want to know the period of risk for those exposed and because we know that fungal infections often have quite prolonged incubation periods. 
Overall, the median incubation period, as calculated from the number of days from last injection to date of diagnosis, for all patients is 47 days with a range of 0 to 249 days, 
However, we found that incubation periods vary by the type of diagnosis.
This box plot shows the range of incubation periods by diagnosis. Brown = peripheral joint infections, Green = parameningeal infections, Red = stroke patients and purple = meningitis patients. 
Patients with more than one diagnosis have had incubation periods calculated for each of their diagnoses.
You can appreciate that patients with peripheral joint infections have the longest median incubation period, 65 days, while patients with stroke had the shortest median incubation period, 24 days.
However we continue to hear about new cases sporadically and the upper limit of incubation time has not yet been established in this outbreak.


National attack rates

Injection type Cases Exposed Attack rate*
All injections 751 13,534 5.5
Epidural/paraspinal 718 12,069 5.9
Injections

Peripheral joint 35 1,648 2.1
Injections

* Per 100 persons exposed



Presenter
Presentation Notes
Through our notification efforts, we identified the overall number of patients who had been exposed to the contaminated lots of MPA which allowed us to calculated attack rates in this outbreak.
We calculated national attack rates for all case-patients and also by injection type as states reported the number of persons exposed by epidural/paraspinal injections versus peripheral joint injections.
Overall the attack rate for any contaminated injection was 5.5 cases per 100 persons exposed 
However, epidural or paraspinal injections were associated with a higher attack rate, 5.9 cases per 100 persons exposed, than peripheral joint injections, 2.1 cases per 100 persons exposed.


State-specific attack rates

e L
O N M O 00 O
| | | | | |

Attack rate

o N b~ OO
|

NC TN MI VA NJ IN OHWV TX MD FL ID NH MN SC RI IL GA NY PA
State

States with exposures but no cases: CT, CA and NV



Presenter
Presentation Notes
Since the majority of infections followed epidural or paraspinal steroid injection, we calculated the state-specific attack rate for persons who received those injections which are presented here.  

The state specific attack rates ranged from 0.1 to 18 cases per 100 persons exposed.  North Carolina had the highest attack rate for these infections followed closely by TN and MI.  

Two states had exposures but no cases, California and Nevada, giving them attack rates of 0



Did we achieve our goals?

o Early diagnosis
2 Reduction in poor outcomes




Public health efforts reduced case-fatality

Public health
response saved
>100 lives

o
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Week of Meningitis Diagnosis

Cases by 30-day outcome
Alive Dead

Responding to the Outbreak of Invasive Fungal Infections: The Value of Public Health to Americans
Beth P. Bell, MD, MPH; Rima F. Khabbaz, MD. JAMA. 2013;309(9):883-884.


Presenter
Presentation Notes
Now, that we are a year out from the outbreak’s beginning, we looked back to see whether the public health actions made a difference in the scope of the outbreak and whether we accomplished our initial goal of reducing poor outcomes.
This graph shows the cumulative 30-day case fatality rate for meningitis case-patients in red against the case count in light grey. 
You can see that after the first week in October, despite increasing case counts, the 30-day case fatality rate dropped dramatically. 
This corresponds to the time during which a series of public health actions took place, including the 
The recall of contaminated medication took place
The outbreak was publicized through a CDC-FDA joint teleconference
Intense outreach and patient notification efforts as well as the time when 
CDC’s EOC was first activated, 
And the date that clinical guidance was first published on the CDC website
And although these analyses are still in progress, some preliminary data suggests that through these public health action, over 100 lives were saved


Public health efforts led to early diagnosis

On/before After

Characteristic October 4 October 4 P
Median CSF

WBC 1,064 31 <0.01

Glucose 38 55 <0.01

Protein 117 71 <0.01
Number of symptoms 5 4 <0.01
Antifungal treatment 58% 84% <0.01

within 48 hours



Presenter
Presentation Notes
To understand this decreasing case fatality rate in the first week of October, we did additional analyses looking at some key indicators of disease severity and appropriate treatment across this time period, to try and understand what was driving this decrease

We found that persons diagnosed after October 4 had a significantly better CSF parameters, including lower median white blood cell count, higher median glucose and lower median  protein counts, all of which indicate that after the first week in October,  patients were being picked up with less severe disease at diagnosis, than before that date.

Additionally, patients diagnosed after October 4th, presented with significantly fewer symptoms at presentation, and 

Were also more likely to receive antifungal treatment within 48 hours of diagnosis, indicating a quick recognition and treatment of their underlying disease.


LESSONS LEARNED




Detection of outbreaks

0 Fungal diagnostics make identification difficult

0 Wide distribution of contaminated products
= Small clusters of disease across states, difficult to link together

Affected States

Distribution of NECC MPA Cases of MPA-associated illness
On October 6

http://www.cdc.gov/hai/outbreaks/meningitis-facilities-map.html
http://www.cdc.gov/hai/outbreaks/meningitis-map.html#casecount table



Presenter
Presentation Notes
Detection of outbreaks often proves quite difficult
First, common health care associated organisms, such as pseudomonas or strep species may not raise an alarm bell when seen in a hospital because unfortunately we expect them to be there
Second, the wide distribution of contaminated products
often results in small clusters of disease across different states, which are difficult to link together
In the NECC outbreak, contaminated product was distributed to 23 states, shown here in light blue. (CLICK), and early on in the outbreak, this really resulted in small pockets of affected patients in a handful of states. 

http://www.cdc.gov/hai/outbreaks/meningitis-facilities-map.html
http://www.cdc.gov/hai/outbreaks/meningitis-map.html

Patient notification

o Often difficult to identify who got a specific
medication

= Products from multiple manufacturers may be in use
= Lot numbers may not be recorded

0 Best way to notify patients
= Letter
= Phone calls
= Home visits

0 Risk communication strategies
= Often before risk is fully realized



Presenter
Presentation Notes
Patient notification, can also be a challenge in these investigations.
Its often difficult to identify which patients got a specific medication
In both the NECC and Medprep investigations, products from multiple manufacturers were in use at the same time in the health care settings and lot numbers were not recorded, making it hard to identify which patients were exposed and which were not
We often debate the best way to notify patients, whether a registered letter will suffice versus more aggressive notification efforts such as phone calls or even home visits.
And finally, in notifying patients we may struggle to come up with an appropriate risk communication strategy, often before the risks associated with an exposure are fully realized
NECC ANECDOTE


ldentification of outbreak source

o Contaminated products may not be
readily recognized as source of
Infection

a0 Compounding practices cannot
always be observed, re-created

2 Multiple infection control
breaches can occur

= Difficult to pinpoint exact source of
contamination

0 Unused product may not be available
to test

}l = Recovery of organisms may be difficult



Presenter
Presentation Notes
Identification of the outbreak source can prove challenging. 
Contaminated products may not be readily recognized as the source of infection
Especially when the contaminated product is a commonly used medication.
At the pharmacy level, compounding practices…
And even when they are observed, multiple infection control…
Finally, unused product may not be…


Overall Keys to Success

0 Close collaboration among numerous partners
= Federal (FDA, CMS)
= State
= Local
= Clinicians
O Strong state health department public health
Infrastructure was essential
= Coordinate patient notification
= Conduct case-finding, case reporting, and follow-up
= Communicate changing clinical guidance




LOOKING FORWARD




Diagnhostics

0 Beta-D-glucan (BDG)

= A cell wall polymer found in fungi

= Available as commercial assay
(Fungitell) for use in serum

o CSF BDG is sensitive and
specific
= For the diagnosis of Exserohilum

£
=
‘B
=
@
]

meningitis
= As a marker for treatment , 2 04 06
i
response pecificity

ROC curve for BDG cutoff values

LyonsJL et al., Cerebrospinal fluid (1,3)-B-D-Glucan detection as an aid for diagnosis of iatrogenic fungal meningitis. JClin Microbiol 2013
(51)4:1285-7

__Litvintsevaet al., Utility of (1-3)-B-D-glucan testing for diagnostics and monitoring response to treatment during the multistate outbreak of
fungal meningitisand other infections. Clin Infect Dis 2013; first published online December 12,2013 doi:10.1093/cid/cit808




Long term follow-up study

0 Study to track long term outcomes of case-patients
= Antifungal medications
= Side effects
= Qutcomes including relapse, treatment failure

o CDC, UAB and Mycoses Study Group

o Enrollment, data collection is ongoing
= Submission of latebreaker abstract to ICAAC 2014




Relapses?

0 Five relapses have been reported to CDC

o All had received at least 3 months of antifungal
therapy

0 Most were complicated infections with arachnoiditis,
toxicities
0 3 of 3retrospectively tested had a CSF BDG
Identified as positive (>500 pg/mL)
= BDG has promise for patient follow-up

Smith RM, Tipple M, Chaudry M, Schaefer MK, Park BJ. Relapse of fungal meningitis associated with contaminated methylprednisolone
(letter). N Engl JMed 2013;368(26):2522-3

Litvintseva et al., Utility of (1-3)-B-D-glucan testing for diagnostics and monitoring response to treatment during the multistate
outbreak of fungal meningitis and other infections. Clin Infect Dis 2013; first published online December 12,2013
doi:10.1093/cid/cit808




What About Compounding?

Outbreaks

FDA, state enforcement actions
(e.g., product recalls, license
revocation)

FDA “Warning Letters”
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CDC investigations related to compounding
pharmacies, 2001 - present

" Smarcescensin magnesium

sulfate _ » Neosartorya,
. Alpha-hemoly_tlc Hamigera in
= Gram negative bacteria in Sreptococcusin NECHENT
cardioplegia solution bevacizumab If
» Edermatitidisin PIeg suliate
methylprednisolone = Paeruginosa, B cevaciain = Smarcescensin TPN
) trypan blue
» Chryseomonasin » Smitis/oralisin
methylprednisolone . Spaucimobilisin bevacizumab
fentanyl
2001 2004 2012
2002 2005 2007 2009 2011 2013
= Smarcescensin » Fincarnatum, B hawailness
betamethasone in Brilliant blue-G dye,
» Pfluorescensin heparinized triamcinolone
saline flush
= E rostratumin
» Bcepaciain antibiotic flush methylprednisolone
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Presentation Notes
This timeline from 2001 to present outlines just the compounding pharmacy associated outbreaks that have been investigated by CDC. These have ranged from rarely seen pathogens such as Exserohilum rostratum in the recent NECC outbreak to more commong pathogens like alpha-hemolytic strep in the 2009 investigation of contaminated bevacizumab. And the associated products have ranged from IV medications like magnesium sulfate to intraocular or cardioplegia solutions. And finally, only a few months into 2013 we, along with Yale and the Connecticut Public Health Department,  began an investigation into contamination of magnesium sulfate with two rare fungi, Neosartory and Hamigera species.

I’d like to discuss a few of these outbreaks and some of the lessons learned regarding infections associated with compounding pharmacies.


Attention Turned to Compounding Industry
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March 7, 2013 Preview: Lethal Medicine
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Compounding Quality Act

Signed into law as part of the Drug Quality and Security Act on
November 27, 2013

Amends the Federal Food, Drug, and Cosmetic Act (FDCA) in
relation to human drug compounding

Section 503A: “Traditional compounding”

Primarily regulated by states

Section 503B:

Creates a new category of “registered outsourcing facility”

Pharmacies that register as an “outsourcing facility” will be primarily regulated by
FDA

Will be inspected by FDA (risk-based schedule)

Subject to registration and re-inspection fees

Registration is voluntary
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The Future?

Outbreak is over
= No new cases since summer 2013

Patients face tremendous anxiety
= CDC-INFO/phone duty inquiries
= |nfected and exposed

Starting to hear of more and more patients “cured”
New legislation to expand FDA oversight may help

Outbreaks will continue
= Strong public health system is essential




Thank You!

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: http://www.cdc.gov

The findings and conclusionsin this report are those of the authors and do not necessarily represent the official position of the
Centersfor Disease Control and Prevention.

DC
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