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USPHS Scientific and Training Symposium

e DISCLOSURE: In compliance with continuing education requirements, all
presenters must disclose any financial or other associations with the
manufacturers of commercial products, suppliers of commercial services, or
commercial supporters as well as any use of unlabeled product(s) or
product(s) under investigational use.

- I'have no association, financial or otherwise, with any commercial
entities.

e CDC, our planners, presenters, and their spouses/partners wish to disclose
they have no financial interests or other relationships with the manufacturers
of commercial products, suppliers of commercial services, or commercial
supporters. Planners have reviewed content to ensure there is no bias.

e Content will not include any discussion of the unlabeled use of a product or a
product under investigational use.

e The Centers for Disease Control and Prevention and PHS Commissioned
Officers Foundation are jointly providing the CNE for this activity.

e C(DCdidnotaccept commercial support for this continuing education activity.
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Background of Advisory Committees

Summary of 2015 Joint Advisory Committee
— Monograph status

- Pharmacogenetics

- Regulatory history

— Safety data

Advisory Committee Discussion Questions

Voting Results
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Advisory Committees at FDA

e FDA uses approximately 50 committees and panels to obtain
independent expert advice on scientific, technical, and policy
matters

e Committees meet 1-4 times per year in Washington, D.C.; and
most members are paid as Special Government Employees
e Membership types include:

— Academician or Practitioner
e Scientific/Technical, Health Professional, Government, Public, etc.

— Consumer Representative
— Industry Representative
- Patient Representative
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Advisory Committee Details

e The FDA provides a Designated Federal Officer (nonvoting) who
is responsible for approving the agenda and ensuring accurate
records

— The DFO is also responsible for adjourning the meeting when in the
publicinterest or federal government interest to do so

e One of the voting committee members serves as chairperson
and leads the meeting

— Meetings usually last one or two days and consist of presentations
by FDA, and sometime other invited experts

— There is an opportunity for the public to comment duringan open
hearing

— FDA will ask questions of the committee and may request a vote
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December 10, 2015

A Joint Meeting of two Advisory Committees was held in the
Conference Center of the FDA’s White Oak campus.

— Pulmonary-Allergy Drugs Advisory Committee
- Drug Safety and Risk Management Advisory Committee

e 29 voting members representing academia, practitioners,

consumers, and patients

e 5 nonvoting members representing industry and FDA

7 FDA presentations by agency pharmacists, physicians, and
epidemiologists
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Joint Pulmonary-Allergy Drugs and
Drug Safety and Risk Management
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Nonprescription Codeine
as an Antitussive in the
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OTC reqgulatory background

History of OTC codeine

Monograph, Federal, and State regulation

OTC codeine availability
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Codeine in OTC Monograph

« Codeine was reviewed for inclusion in the Cold, Cough,
Allergy, Bronchodilator, and Antiasthmatic (CCABA)
Monograph
— Antitussive sub-category

« The CCABA panel recommended that codeine be
classified as a Generally Recognized As Safe and
Effective (GRASE) antitussive for OTC use

— In 1976, FDA issued an ANPR for the CCABA Monograph with
codeine as a GRASE active ingredient

— Comments were received both in favor and against the inclusion
of codeine as a GRASE antitussive agent
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Codeine in OTC Monograph

* FDA revised the OTC label to state:

— Children under 6 years of age: consult a doctor. A special
measuring device should be used to give an accurate dose of
this product to children under 6 years of age. Giving a higher
dose than recommended by a doctor could result in serious side
effects for your child.

 FDA revised the professional labeling to state:

— “Codeine is not recommended for use in children under 2 years
of age. Children under 2 years may be more susceptible to the
respiratory depressant effects of codeine, including respiratory
arrest, coma, and death.”

« The Final Monograph was published in 1987
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Monograph Conditions for Codeine

« OTC codeine-containing products must comply with the
conditions in the CCABA Final Monograph
— Only in combination with at least one nonnarcotic active

Ingredient:
chlorpheniramine phenylephrine
brompheniramine & pseudoephedrine guaifenesin
dexbrompheniramine & pseudoephedrine pseudoephedrine
brompheniramine & phenylephrine guaifenesin & pseudoephedrine
chlorpheniramine & pseudoephedrine pyrilamine
dexchlorpheniramine & phenylephrine pseudoephedrine & pyrilamine

chlorcyclizine & pseudoephedrine
— Only if the nonnarcotic ingredient confers “valuable medicinal
gualities other than those possessed by codeine alone.”
— Only in concentrations of not more than:

200 milligrams codeine
100 milliliters or 100 grams
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Monograph Conditions for Codeine

Directions in the Drug Facts Label

Adults and children 12 years of age and over:
10 to 20 milligrams every 4 to 6 hours
not to exceed 120 milligrams in 24 hours, or as directed by a

doctor.

Children 6 to under 12 years of age:
5to 10 milligrams every 4 to 6 hours,
not to exceed 60 milligrams in 24 hours, or as directed by a

doctor.

Children under 6 years of age:
Consult a doctor. A special measuring device should be used
to give an accurate dose of this product to children under 6

years of age.




U.S. Food and Drug Administration
Ii) Protecting and Promoting Public Health

Current Regulations .

Federal State

» Purchaser identity and sale details States may permit or prohibit the
must be recorded and maintained sale of OTC codeine, as well as
set more stringent restrictions

 Maximum quantity per purchase:

Maximum quantity per purchase:

— 240 milliliters — 60 milliliters

* Minimum time until next purchase: « Minimum time until next purchase:
— 48 hours — 96 hours

 Minimum age to purchase: Minimum age to purchase:
— 18 years — 21 years
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Codeine Availability

« 28 states and the District of Columbia permit OTC codeine sales
« 22 states and Puerto Rico prohibit OTC codeine sales

United States of America

NEW
ssss

AAAAAAAA

Codeine permitted OTC

Codeine prohibited OTC

National Association of Boards of Pharmacy
2015 Surwey of Pharmacy Law
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Pharmacogenetics of Codeine

Lily Mulugeta, Pharm.D
Office of Clinical Pharmacology
Pediatric Group
FDA
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Codeine

e Naturally occurring opium alkaloid
e Demethylated to morphine for analgesic effect

e Less potent than morphine (affinity for p-opioid
receptor 200 fold weaker)

e Used for relief of mild to moderately severe pain

e Usual oral dose: 0.5-1mg/kg/dose every 4-6
hours as needed

e In combination with acetaminophen, FDA
approved in patients 3 years and older
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Codeine Metabolism
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CYP2D6 Pharmacogenetics

Poor metabolizer

(PM)

Intermediate
metabolizer

(IM)

Extensive

metabolizer

(EM)

Ultra-rapid

metabolizer

(UM)

5-10%

2-11%

77-92%

1-2%

2 non-functional
alleles

1 reduced and 1
non-functional
allele

2 functional or
reduced function
alleles, or 1
functional with a
non-functional or
reduced function
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More than two
functional alleles
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> 80 allele

variations, each with
different effects

Phenotype based on
functional impact

Enzymatic activity
range from entirely
absent (PM) to
substantially higher
than average (UM)
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Rates of Genetic Polymorphisms Vary by
Race and Ethnicity

Population UM Genotypes/Phenotypes Prevalence %
(1 Activity) (UM/Total n)
African/Ethiopian4 |UM (active duplicate genes) 29% (35/122)
African American?, © UM (three active duplicate genes) |3.4% (3/87)
16.5% (60/919)
Asian’. 8, 9 IUM (active duplicate genes) 1.2% (5/400)
2%
Caucasian® 6 |UM (three active duplicate genes) |3.6% (33/919) 6.5%
(18/275)
Greek10 [CYP2D6*2xN/UM 16.0% (17/283)
Hungarian1! |UIVI (active duplicate genes) 1.9%
Northern European 10, 12 |UM (active duplicate genes) 1-2%

FDA Drui Safeti Communication. Codeine. 2012
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CYP2D6 Polymorphisms Alter Morphine Exposure

Codeine
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* Increased conversion of codeine to morphine in UMs
mmmm) Higher risk of toxicity in 1-2% of patients
» Greatly reduced morphine formation in PMs:
Codeine s ineffective in 5-10% of patients
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Morphine Concentrations In EMs and UMS
Are Highly Variable and Overlap
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Codeine Effects

Several studies have documented lack of analgesic effect in PMs

Several case reports of severe or life-threatening side effects in
UMs

Case reports of morphine toxicity in breastfed infants of UM
mothers

— Productlabel changed to include warning

Case report of morphine toxicity in UM adult also taking CYP3A4
inhibitor
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Joint Pulmonary Allergy Drugs and
Drug Safety and Risk Management
Advisory Committee Meeting

Clinical Considerations for the Use of
Codeine as an Antitussive

Peter Starke, MD, FAAP
Medical Officer / Associate Director for Labeling
Division of Pulmonary, Allergy, and Rheumatology Products
Center for Drug Evaluation and Research
Food and Drug Administration

December 10, 2015
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American Academy of Pediatrics (AAP)
Committee on Drugs 19971, reaffirmed in 10/20067

e Issued a formal caution against use of antitussives, including
codeine and dextromethorphan, in children

— Acute cough is frequent, usually caused by viral infection,
and self-limited; whereas treatment of chronic cough should
be directed at the underlying disease

— Suppression of cough may be hazardous

— Adverse effects and overdosage associated with use
- No well-controlled efficacy or safety studies

— Dosage guidelines are derived from adults

1 Policy Statement: Use of Codeine- and Dextromethorphan-Containing Cough Remedies in Children.
Pediatrics.1997;99:918-920

2 Policy Statement: AAP Publications Retired or Reaffirmed, October 2006. Pediatrics. 2007;119:405
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Regulatory Agency Actions/Recommendations

Agency Analgesia Cough

Australian Therapeutic Contraindicatedk12 years ofage = Contraindicated<12 years of age
Goods Administration

Contraindicated for children (all age
postadenetonsillectomy

European Medicines Contraindicated<18 years of age = Contraindicated12 years of age
Agency undergoing tonsillectomy and/or
adenoidectomy for obstructive slee Not recommended in
apnea children/adolescents 1P8 years
Only use in children >12 years of a  Who have breathing problems
Health Canada Not recommended Not recommended
<12 years of age <12 years of age

Caution for children (all ages) with Caution for children (all ages) witl
compromised respiratory function compromised respiratory function

Food and Drug Contraindicated for children (all age
Administration postoperative pain management pc
tonsillectomy and/or adenoidectomy
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Codeine for Analgesia;
Regulatory History of Codeine Safety
in Children through 2012

Timothy Jiang, MD, PhD
Medical Officer
Division of Anesthesia, Analgesia, and Addiction Products

Center for Drug Evaluation and Research
FDA
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Pediatric toxicity- medical literature
e 2012 Kelly et al

— 4 yrold First Nations’ (indigenous peoples of Canada) boy received
codeine post adenotonsillectomy (AT) for obstructive sleep apnea
(OSA) and recurrent tonsillitis; died on postop day 2

e Cytochrome P450 (CYP) 2D6 ultra-rapid metabolizer (UM) by genotype

- 3yrold girl of Middle Eastern descentreceived
codeine/acetaminophen post AT for OSA; found unresponsive on
postop day 2; resuscitated at hospital.

e CYP2D6 extensive metabolizer (EM) by genotype; morphine level
consistent with UM phenotype

— 5yrold boy received codeine/acetaminophen post AT for recurrent
tonsillitis and snoring; died on postop day 1
e Likely CYP2D6 UM by high blood morphine concentration relative to
codeine
Kelly etal. Pediatrics 2012;129:1343-7.
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Other cases in the medical literature
describing codeine toxicity in children

e 2007 Voronov et al
- 29-month old boy of North African descentreceived
codeine/acetaminophen post AT for recurrent tonsillitis
and mild-moderate sleep apnea; found unresponsive on

evening of postop day 1; resuscitated
e EM-UM by genotype

e 2009 Ciszkowski et al
- 2 yrold boy received codeine/acetaminophen after AT

for OSA; died on postop day 2
e UM by genotype

Voronov et al. Paediatric Anaesthesia 2007;17:684-687. Ciszkowski et al. NEJM 2009;361(8):827-828.
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Other cases in the medical literature
describing codeine toxicity in children (2)

e 2008 Hermanns-Clausen et al

- Codeine used as an antitussive agent

- 3 yr old twin boys received codeine drops for cough,
once daily x 6 days. One twin died; the second twin was
found apneic and was resuscitated.

- EM by genotype

— Analysis of size of drops suggested possibility of
inadvertent overdose

Hermanns-Clausen et al. European Journal of Pediatrics 2009;168:819-824.
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2012 Adverse Event Reporting System
(AERS) search

e Search strategy:
- Time span: 1969-May 1, 2012
- Active ingredient: codeine
- MedDRA search terms

e Outcome “death”
e High Level Terms “overdoses”, “death”, and “sudden death.”

- Age range: children 0-17 years old

— Intentional overdoses were excluded from
consideration.
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2012 AERS Search - Results

e 7 literature cases already described were the cases submitted to
AERS that mentioned CYP2D6 status

e 6 other AERS cases of death did not mention CYP2D6 status

— Two deaths occurred in children following AT;
e 9yearold boy with significantly enlarged inferior turbinates and adenoids

e 5 yearold girl with a chromosomal disorder
- The reportstated she had high levels of morphine, codeine, and acetaminophen in her blood.

— Onedeathina 2 year old boy with a history of convulsions treated with
codeine for oral aphthae
e Toxicological results showed high levels of codeine and morphine in
postmortem plasma samples.
— One death in a hospitalized child who was receiving valproic acid and
codeine for an unknown indication.

— The other two deaths occurred in children receiving codeine for cough or
sore throat.
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Discussion Questions

1. Discuss the available data on the safety of codeine use for cough
in pediatric patients:
a. Ages 0 to younger than 6 years
b. Ages 6 to younger than 12 years
c. Ages 12 toyoungerthan 18 years

2. Discuss the available data on the safety of codeine use for pain
in pediatric patients:
a. Ages 0 to younger than 6 years
b. Ages 6 to younger than 12 years
c. Ages 12 toyounger than 18 years
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What would you do?
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Voting Items

1. Based upon the discussion of the available safety data, should codeine be
contraindicated for the treatment of cough in children?

a. Yes - contraindicate for children younger than 6 years
b. Yes - contraindicate for children younger than 12 years
c. Yes - contraindicate for children younger than 18 years
d. No - no change to current contraindication

2. Should the current contraindication for codeine (for pain management post
tonsillectomy/adenoidectomy) be expanded to a contraindication for codeine

use for any pain management in children?

Yes - contraindicate for children younger than 6 years
Yes - contraindicate for children younger than 12 years
Yes - contraindicate for children younger than 18 years

R A

No - no change to current contraindication
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Voting Items

1. Based upon the discussion of the available safety data, should codeine be
contraindicated for the treatment of cough in children?

a. Yes - contraindicate for children younger than 6 years 1
b. Yes - contraindicate for children younger than 12 years

c. Yes - contraindicate for children younger than 18 years

d. No - no change to current contraindication

2. Should the current contraindication for codeine (for pain management post
tonsillectomy/adenoidectomy) be expanded to a contraindication for codeine

use for any pain management in children?

Yes - contraindicate for children younger than 6 years
Yes - contraindicate for children younger than 12 years
Yes - contraindicate for children younger than 18 years

R A

No - no change to current contraindication
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Voting Items

1. Based upon the discussion of the available safety data, should codeine be
contraindicated for the treatment of cough in children?

a. Yes - contraindicate for children younger than 6 years 1
b. Yes - contraindicate for children younger than 12 years 5
c. Yes - contraindicate for children younger than 18 years

d. No - no change to current contraindication

2. Should the current contraindication for codeine (for pain management post
tonsillectomy/adenoidectomy) be expanded to a contraindication for codeine

use for any pain management in children?

Yes - contraindicate for children younger than 6 years
Yes - contraindicate for children younger than 12 years
Yes - contraindicate for children younger than 18 years

R A

No - no change to current contraindication
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Voting Items

1. Based upon the discussion of the available safety data, should codeine be
contraindicated for the treatment of cough in children?

a. Yes - contraindicate for children younger than 6 years 1
b. Yes - contraindicate for children younger than 12 years 5
c. Yes - contraindicate for children younger than 18 years 21
d. No - no change to current contraindication

2. Should the current contraindication for codeine (for pain management post
tonsillectomy/adenoidectomy) be expanded to a contraindication for codeine

use for any pain management in children?

Yes - contraindicate for children younger than 6 years
Yes - contraindicate for children younger than 12 years
Yes - contraindicate for children younger than 18 years

R A

No - no change to current contraindication
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Voting Items

1. Based upon the discussion of the available safety data, should codeine be
contraindicated for the treatment of cough in children?

a. Yes - contraindicate for children younger than 6 years 1
b. Yes - contraindicate for children younger than 12 years 5
c. Yes - contraindicate for children younger than 18 years 21
d. No - no change to current contraindication 2

2. Should the current contraindication for codeine (for pain management post
tonsillectomy/adenoidectomy) be expanded to a contraindication for codeine

use for any pain management in children?

Yes - contraindicate for children younger than 6 years
Yes - contraindicate for children younger than 12 years
Yes - contraindicate for children younger than 18 years

R A

No - no change to current contraindication
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Voting Items

1. Based upon the discussion of the available safety data, should codeine be
contraindicated for the treatment of cough in children?

a. Yes - contraindicate for children younger than 6 years 1
b. Yes - contraindicate for children younger than 12 years 5
c. Yes - contraindicate for children younger than 18 years 21
d. No - no change to current contraindication 2

2. Should the current contraindication for codeine (for pain management post
tonsillectomy/adenoidectomy) be expanded to a contraindication for codeine

use for any pain management in children?

Yes - contraindicate for children younger than 6 years 1
Yes - contraindicate for children younger than 12 years
Yes - contraindicate for children younger than 18 years

R A

No - no change to current contraindication
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Voting Items

1. Based upon the discussion of the available safety data, should codeine be
contraindicated for the treatment of cough in children?

a. Yes - contraindicate for children younger than 6 years 1
b. Yes - contraindicate for children younger than 12 years 5
c. Yes - contraindicate for children younger than 18 years 21
d. No - no change to current contraindication 2

2. Should the current contraindication for codeine (for pain management post
tonsillectomy/adenoidectomy) be expanded to a contraindication for codeine
use foran in management in children?

Yes - contraindicate for children younger than 6 years 1
Yes - contraindicate for children younger than 12 years 6

Yes - contraindicate for children younger than 18 years

R A

No - no change to current contraindication
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Voting Items

1. Based upon the discussion of the available safety data, should codeine be
contraindicated for the treatment of cough in children?

a. Yes - contraindicate for children younger than 6 years 1
b. Yes - contraindicate for children younger than 12 years 5
c. Yes - contraindicate for children younger than 18 years 21
d. No - no change to current contraindication 2

2. Should the current contraindication for codeine (for pain management post
tonsillectomy/adenoidectomy) be expanded to a contraindication for codeine
use foran in management in children?

a. Yes - contraindicate for children younger than 6 years 1
b. Yes - contraindicate for children younger than 12 years 6
c. Yes - contraindicate for children younger than 18 years 21
d. No - no change to current contraindication
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Voting Items

1. Based upon the discussion of the available safety data, should codeine be
contraindicated for the treatment of cough in children?

a. Yes - contraindicate for children younger than 6 years 1
b. Yes - contraindicate for children younger than 12 years 5
c. Yes - contraindicate for children younger than 18 years 21
d. No - no change to current contraindication 2

2. Should the current contraindication for codeine (for pain management post
tonsillectomy/adenoidectomy) be expanded to a contraindication for codeine
use foran in management in children?

a. Yes - contraindicate for children younger than 6 years 1
b. Yes - contraindicate for children younger than 12 years 6
c. Yes - contraindicate for children younger than 18 years 21
d. No - no change to current contraindication 1
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Voting Items (continued)

3. Based on the discussion of available safety data, should codeine

be removed from the FDA monograph for over the counter (21
CFR 341.1; 21 CFR 341.90) use for the treatment for cough in

children?
a. Yes-remove codeine from the monograph for children younger
than 6 years

b. Yes - remove codeine from the monograph for children younger
than 12 years

c. Yes-remove codeine from the monograph for children younger
than 18 years

d. No -no change to the current monograph for codeine
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Voting Items (continued)

3. Based on the discussion of available safety data, should codeine

be removed from the FDA monograph for over the counter (21
CFR 341.1; 21 CFR 341.90) use for the treatment for cough in

children?
a. Yes-remove codeine from the monograph for children younger
than 6 years No votes

b. Yes - remove codeine from the monograph for children younger
than 12 years

c. Yes-remove codeine from the monograph for children younger
than 18 years

d. No -no change to the current monograph for codeine
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Voting Items (continued)

3. Based on the discussion of available safety data, should codeine

be removed from the FDA monograph for over the counter (21
CFR 341.1; 21 CFR 341.90) use for the treatment for cough in

children?

a. Yes-remove codeine from the monograph for children younger
than 6 years No votes

b. Yes - remove codeine from the monograph for children younger
than 12 years 1 vote

c. Yes-remove codeine from the monograph for children younger
than 18 years

d. No -no change to the current monograph for codeine
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Voting Items (continued)

3. Based on the discussion of available safety data, should codeine

be removed from the FDA monograph for over the counter (21
CFR 341.1; 21 CFR 341.90) use for the treatment for cough in

children?

a. Yes-remove codeine from the monograph for children younger
than 6 years No votes

b. Yes - remove codeine from the monograph for children younger
than 12 years 1 vote

c. Yes-remove codeine from the monograph for children younger
than 18 years 27 votes

d. No -no change to the current monograph for codeine
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Voting Items (continued)

3. Based on the discussion of available safety data, should codeine

be removed from the FDA monograph for over the counter (21
CFR 341.1; 21 CFR 341.90) use for the treatment for cough in

children?

a. Yes-remove codeine from the monograph for children younger
than 6 years No votes

b. Yes - remove codeine from the monograph for children younger
than 12 years 1 vote

c. Yes-remove codeine from the monograph for children younger
than 18 years 27 votes

d. No -no change to the current monograph for codeine

No votes
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Added voting items

e The votes totaled 28 because of one abstention

e The committee members decided to add another option to the
vote:

» Yeszremove codeine from monograph completely

e 18 committee members stated that they would like to see
codeine removed from the monograph completely, not just for
children, for the following reasons:

— Narcotics should not be allowed OTC
— OTC status sends a message of safety
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Conclusion

e Advisory Committees can be a valuable tool
- Phrasing questions correctlyis crucial
- Members represent the best understanding of the issue

e The 2015 Joint Advisory Committee regarding OTC codeine was
very helpful to FDA

- Provided a clear path forward
- Demonstrated broad consensus among stakeholders

e Presenting information and opinion to an Advisory Committee
was very helpful to me personally

- Strengthened my communication skills
- Opened up opportunities to work on future related projects.
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Thank you!

Questions?

Contact:

Ben Bishop
Regulatory Review

CDER - Office of New Drugs
Office of Drug Evaluation IV
Division of Nonprescription Drug Products

Phone: 301.796.7414
benjamin.bishop@fda.hhs.gov

"The best prescription is knowledge.” - C. Everett Koop, 13t U.S. Surgeon General



