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Navigating the OTC Analgesic Aisle:
What a Pain in the Aspirin!

Laura Meyer-Junco, PharmD, BCPS, CPE
University of lllinois Chicago (UIC) College of Pharmacy—Rockford
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=Nothing to disclose
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Learning Objectives

At the completion of this presentation, participants should be able to:

= |dentify available nonprescription products marketed for pain relief, including
their dosage, formulations, indications, and safety and efficacy considerations

=Describe the place of various nonprescription analgesics in the treatment of
common painful conditions

=Summarize how to prepare patients to navigate the OTC analgesic aisle on
their own
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It’s a Jungle Out There!

Reading ACTIVE INGREDIENT @
the Label

children's reach

PaiNV/eeK
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Patient Education on Nonprescription Analgesics



http://www.fda.gov/drugs/understanding-over-counter-medicines/educational-resources-understanding-over-counter-medicine
https://www.knowyourdose.org/common-medicines/how-to-read-your-medicine-label/
https://www.fda.gov/drugs/understanding-over-counter-medicines/educational-resources-understanding-over-counter-medicine
https://www.fda.gov/drugs/drug-information-consumers/otc-drug-facts-label
https://www.getreliefresponsibly.com/pain-medicine-safety

Acetaminophen

OTC Systemic Analgesics: the Major Players
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= Pharmacologic category: analgesic and antipyretic
= Nonprescription indications: mild to moderate pain and fever
= Mechanism of Action: central inhibition of prostaglandin synthesis

—As a result, lacks anti-inflammatory properties and not associated with platelet
inhibition and gastric side effects

“APAP (acetaminophen/paracetamol), which has long been regarded as a mainstay of OA treatment, was not
recommended by the majority of the Voting Panel for any OA phenotype or comorbidity subgroup.”
—2019 Osteoarthriti Society (OARSI) Osteoarthriti

“The 2007 review concluded that acetaminophen was effective for acute low back pain... However, this update
included a placebo-controlled RCT in patients with low back pain that showed no difference in effectiveness
between acetaminophen and placebo”

—2017 American College of Physicians Low Back Pain Guideline

BUT it may be helpful in combination with NSAIDs in certain settings and even NSAID-sparing... STAY TUNED!

A e Med. 2017,166:514-530.  Osteoartitsand Cartlage, 2019;2751578-1585. Kinsiy st a, o Handbook o Nonprescrptin)
PaiN\\/eeK. Drigs! 20 a Washingion, BG. Amarican

Clinical P 2020,
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Acetaminophen Pharmacokinetic Profile

N i aticg:
Pharmacokinetics:
—Rapidly absorbed from the Gl tract
—Extensive hepatic metabolism to inactive glucuronic and sulfuric acid conjugates
—Small amount of drug metabolized by CYP2E1 to hepatotoxic metabolite,
N-acetyl-p-benzoquinoneimine (NAPQI)
+Rapidly detoxified by glutathione at therapeutic doses
« Supratherapeutic or repeated therapeutic doses of acetaminophen, fasting, and
alcoholism may deplete glutathione stores, resulting in increased concentrations of
NAPQI and hepatotoxicity.
—CYP2E1 substrate (inducers: ethanol and isoniazid)
—Renally excreted as the glucuronide conjugate (40% to 65%) and sulfate metabolite
(25% to 35%).

Krinsky et al, eds. Handbook of Nonprescription|
i

Acetaminophen. Cincal Pharmacology database. Drugs. 8% &d. Washington, OC: American




Acefamlnophen Slngle-EnMy: Adult OTC Formulations
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cotaminophan.Micromadsx daabase. Hanghoot ofNergress o Digs 01

TR Acad Emerg Med 1996;3(8):7404.  Eur J Clin Pharmacol 2000; 56: 141-143 J Clin Pharmacol 2000 Apri40(4):370-8.

N Engls Med 1995, 333:1508-1509  Hendrickson RG, McKeown NJ. Chapter 33: Acetaminophen. Goldfrank's Toxicologic Emergencies, 11e]
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Anesth Essays Res 2017: 11(3): 594-508.

Agetaminophen. Micromedex database.
Beaulieu P, et al. Pharmacology of Pain. Chapter 4 Acetaminophen. IASP, 2010

Hendrickson RG, McKeown NJ. Chapter Goldfrank's Toxicologic Emergencies, 11e




OTC Acetaminophen—Boxed Warnings
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m more than 6 caplets in 24 hours, which is the

— Concurrent hepatotoxic medication use e
maximum daily amount

—Poor nutritional intake m with other drugs containing acetaminophen
- 23 alcoholic drinks per day m 3 or more alcoholic drinks every day while using
« 1 drink = 12 ounces beer, 5 ounces wine, this product
1.5 ounces of 80 proof liquor Allergy alert: Acetaminophen may cause severe skin
= Rare but serious skin reactions reactions. Symptoms may include:

mskin reddening W blisters ™ rash

grmsky et al, eds. Handbook of Nonprescription right away.

= Potentially hepatotoxic in doses > 4 g/d, FDA requires manufacturers include warnings:
particularly with chronic use
= Conservative dosing (< 2 g/d) or Warnings
avoidance Liver warning: This product contains acetaminophen.
— Liver disease Severe liver damage may occur if you take

If a skin reaction occurs, stop use and seek medical help

rugs. 19" ed. Washington, DC: American
Pramacist ssociton 20
e 1" 650 mg ER product

NVVEC!
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Recommended Nonprescription Dosing

= Acetaminophen 325 -1000 mg every 4-6 hours prn
=In 2011, manufacturer of Tylenol voluntarily reduced maximum dosage:

TYLENOL" | peuiapSTRENGTH | REGULARSTRENGTH | EXTRASTRENGTH
TLENOL

TrLENOL BHR TYLENOL BHR
PRODUCT TYLENOL TABLETS | TYLENOL® LIQUIDGELS ARTHRITISPAIN | MUSCLE AGHES & PAIN|

DIRECTIONS

TR Max: 3250 mg/day ~ Max: 3000 mg/day ~ Max: 3900 mg/day

14

The “What’s in There?” Gameshow

ASPIRIN FREE

MAXIMUM STRENGTH

P vt suengh 507,

amprin

MULTI-SYMPTOM
f

Acetaminophen 500 mg
Pamabrom 25 mg (diuretic)
Pyrilamine maleate 15 mg

Acetaminophen 500 mg (antihistamine)

Caffeine 60 mg (diuretic)
Pyrilamine maleate 15 mg
(antihistamine)



https://www.tylenol.com/safety-dosing/usage/dosage-for-adults

NSAIDs and Salicylates

OTC Systemic Analgesics: the Major Players
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Nonselective NSAIDs Profile

ketoprofen (not commercially available)

= NSAID class: Propionic acids (phenyl-propionic acid)

= Pharmacoloaic category; analgesic, antipyretic, and anti-inflammatory

. fever and minor pain associated with arthritis, muscle ache, backache,

. I ion: central and peripheral inhibition of prostaglandin synthesis

. Touprofen (Motrin, Advil), naproxen

— Plus in combination products galore!

Nonprescription indications:
toothache, headache, common cold, and menstrual cramps

— Reversibly inhibits cyclooxygenase-1 and 2 (COX-1 and 2) enzymes

— Rapidly absorbed from the Gl tract

— Highly protein-bound (>80%)

~ Extensive hepatic (primarily ion) to inactive
— GYP2C9 substrate (inhibitors: fluconazole, amiodarone)

— Excreted in urine

NVVeeK Lange T0p 100 Norprscrplon DIugs, 0182070, Knsky o a,ods. Handbook o Norpresaripton Drugs. 197
Wasnhgon 5C. et et Aasssaon. 3315

Ibuprofen. Cinical

17

Salicylates Profile

spirin/acetylsalicylic acid (Bayer, Ecotrin, St. Joseph),
— Nonacetylated sahcylates magnesium salicylate (Doan’s, Percogesic), sodium salicylate (Cystex)

. caleqory: analgesic, antipyretic, and antii y

* Monoreserioton indications: fever and minor pain associated with backache, headache, aririvs, and muscle ache;
prevention of cardiovascular events

= Mechanism of action: primarily peripheral inhibition of prostaglandin synthesis, and possibly a central mechanism.
— Aspirin irreversibly inhibits cyclooxygenase-1 and 2 (COX-1and 2) enzymes

 Passive absorption of non-ionized drug through the Gl tract
- Affected by dosage form, cissoluton fime, gastric pH, aci-suppressive drugs, gastric emptying, and food
— Once absorbed, aspirin is hydrolyzed to salicylic acid and widely distributed to all tissues
— Salicylic acid is highly protein bound (and concentration dependent, decreasing protein binding at higher concentrations)
~ Hepatic metabolism (primarily conjugation)
— Largely eliminated through kidneys (half-life 2-3 hours for single low dose; 12 hours for anti-inflammatory doses)

Drugs, 2018:2019, Aspirin, Clinical Handbook of Drugs 19" ed, 2018,




‘” Cell Membranes _’&

Aspirin Nonselective NSAIDs
Irreversibly inhibit COX-1 é |7 Reversibly inhibit

and COX-2 enzymes COX-1 and COX-2 enzymes

Arachidonic Acid

Nonacetylated salicylates
Relatively poor inhibitors of
prostaglandin synthesis
cox-1
(constitutive)

OX-2
(inducible)

Pro-inflammatory stimuli and
cytokines induice COX-2

Prostaglandins Thromboxane

Prostaglandins

3/18/22

Gastric mucosa Platelet
protection aggregation Pain, fever, and inflammation
*COX- & i J Rheumeol 1969,16:321-327.
N\/\/eeK. COX-1 and COX-2 also present in kidney under normal conditions . o iy
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Aspirin and Dose-Dependent Effects

Low dose (<300 mg/day)

Irreversibly inhibit COX-| resulting in an antiplatelet
effect

Intermediate doses (300 to 4000 mg/day)

Inhibit COX-1 and COX-2 with analgesic and
antipyretic effects

High doses (4000 mg* to 8000 mg/day)

Effective anti-inflammatory but use limited by
toxicity

*4g is maximum recommended daily dose for adults and children 212 years old

IR = S

Aspirin 0.25hours 4000 mg/d Moderate
Celecoxib (Celebrex) ngh 11 hours 200 mg/d Low Does not increase
bleed time
Diclofenac (Voltaren) Moderate 2 hours 150 mg/d Moderate Risk for liver toxicity
Etodolac (Lodine) High 58 hours 1000 mg/d Low
—” Ibuprofen (advil, Motrin) Moderate 2-2.5 hours 3200 mg/d Low lm:cr:-;- with aspirin
Indomethacin (indocin) ~ Low. 2hours 200 mg/d Moderate to High [CIED
o
Ketorolac (Toradol) Low 120-150 mg/d (IV) High | dose if > 65 yo or
40 mg /d (PO) <50 kg; Max: 5 days
Avoid in renal disease
Meloxicam (Mobic) High  [A520hoursi 15 mg/d Low Avoid in renal
Nabumetone (Relafer)  Moderate [24hOUFSI | 2000 mg/d Low [siticiency
_n Naproxen (Aleve, Naprosyn) Low 1650 mg/d Moderate to High

Oxaprozin (baypro) Low [41-55hours | 1200 mg/d High

Piroxicam (Feldene) Moderate [§0hours. | High
Sulindac (cinori) Moderate 8 hours Moderate Risk for liver toxicity
“Max prescription daily dose; lower max dose if fasting o regular alcohol use; *lbuprofen OTC dosing: 200-400 mg q4-6h prn
(max dose: 1200 mg/d); Naproxen sodium OTC dosing: 220 mg q 8-12h prn (max 660 mg/d)
; Janary 201 — o 20
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Ibuprofen Single-Entity Products: Adult OTC Formulations

1Time to peak delayed by food, opioids, anticholinergics
el N 5.3 weoks Drug Design, Development and Therapy 2017:11 135-141
: ouprofen. Clincal Pharmacology database.
Drugs R D 2014; 14:283-290 Ibuprofen. Micromedex database.
Kop! A Patel NB, ot al. Guide to Pain in Low Resource Settings. IASP, 2010

PAIN 2014; 155 14-21

isupmoren, © O

Drugs R D 201414:283-290
Ibuprofen. Miromedex database.

3/18/22

Ibuprofen. Ciinical Pharmacology database.

eeK Drug Design. Development and Therapy 2017:11 135-141
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“New” Kid on the Block

= Per tablet:

= > - Acetaminophen 250 mg
CONTAINS 2 MEDICINES \ — Ibuprofen 125 mg

= Indication: minor aches and pains
Acetaminophen +Ibuprofen * Dosing: 2 tablets q 8 h
- = Max: 6 tablets/day

Advil
DUAL ACTION
~ Acetaminophen

Acetaminophen 250 mg and
Iouprofen (NSAID) 125 mg Tablets
Pain Reliever

www.advil.com/our-products/advil-dual-action!.

NVVEC!
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https://www.cvs.com/shop/advil-liqui-gels-200mg-prodid-1040166
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2012/201803Orig1s000SumR.pdf

Naproxen Sodium Single-Entity Products: Adult OTC Formulations

J Fam Pract 2018:67(8 suppl):S67-S72

3/18/22

Drug Design, Development and Therapy 2017:11 135-141)
Ibuprofen. Clinical Pharmacology database.
Ibuprofen. Micromedex database.

Kopf A, Patel NB, et al. Guide to Pain in Low Resource Settings IASP, 2010

Why discuss “time to peak”?

= Formulation matters for acute pain
—Speed of absorption provides more rapid relief but also better overall pain relief
—Earlier pain reduction associated with longer pain relief and less use of additional analgesics
« Elimination from synovial fluid and blister fluid slower than elimination from plasma
= Fasting acting formulations perform well in studies of acute pain
—Addition of caffeine may also speed up absorption
—Lower doses can be used
(solubilized ibuprofen 200 mg = or better than standard ibuprofen 400 mg)
= Taking with food does not affect overall bioavailability but delays absorption and
Tmax and reduces Cmax

—Of greater consequence for analgesics with Tmax (time to peak) < 2 hours (aspirin,
ibuprofen, naproxen sodium, acetaminophen) and less for naproxen (prescription-only) as
time to peak is 2-4 hours

NV/eeK. British Journal of Ciinical Pharmacology 2015;80(3): 381-8.

PAIN 2014; 155: 14-21 European Journal of Pain 2015/19(2):187-92.
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Food and Drug Administration CFR Title 21 §201.326
Over-the-counter drug products containing internal analgesic/antipyretic
active ingredients; required warnings and other labeling

= The following pertains to: "Nonsteroidal anti-inflammatory analgesic/antipyretic active
ingredients—including, but not limited to, aspirin, carbaspirin calcium, choline salicylate,
ibuprofen, ketoprofen, i i P sodium, and sodium salicylate.”

(A) The stomach bleeding warning states “Stomach bleeding warning
[heading in bold type]: This product contains an NSAID, which may cause
severe stomach bleeding. The chance is higher if you

[bullet] are age 60 or older

[bullet] have had stomach ulcers or bleeding problems

[bullet] take a blood thinning (anticoagulant) or steroid drug

[bullet] take other drugs containing prescription or nonprescription

NSAIDs (aspirin, ibuprofen, naproxen, or others)

[bullet] have 3 or more alcoholic drinks every day while using this

product

[bullet] take more or for a longer time than directed”.



https://www.cvs.com/shop/advil-liqui-gels-200mg-prodid-1040166
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2006/021920s000_ClinPharmR.pdf
https://www.ecfr.gov/cgi-bin/text-idx?SID=5b335d119ab047e3e2b7a9e51ee2f042&mc=true&node=se21.4.201_1326&rgn=div8
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OTC Non-Aspirin NSAID Label Change in 2016

Stomach bieeding warming

Aska doctor before se f

When using this product

Stop use and ask a doctor it

14 5202100116 nsgid gbel 201,00

Cardiovascular Risk

~NSAIDs may cause an increased risk of serious

N S AlDs —Boxed Warni ngs cardiovascular thrombotic events, myocardial infarction,

‘and stroke, which can be fatal. This risk may increase

with duration of use. Patients with cardiovascular

disease or risk factors for cardiovascular disease may
be at greater risk (see WARNINGS).
Prescription Label <MOTRIN tablets are contraindicated for reatment of peri-
operative pain in the setting of coronary artery bypass
graft (CABG) surgery (see WARNINGS).

Gastrointestinal Risk

+NSAIDs cause an increased risk of serious gastrointestinal
adverse events including bleeding, ulceration, and

perforation of the stomach o intestines, which can be
fatal. These events can occur at any time during use.
and without warning symptoms. Elderly patients are at

b i greater risk for serious gastrointestinal events (see
WARNINGS).

S0csliabel 200710174631 0510 o

Mechanisms of Aspirin/NSAID Induced Gl Injury/Bleed

=Local irritation
—Low pH of gastric contents (pH 1-3 when fasted) + low pKa of drug = NSAID/ASA
phospholipid interaction and permeation into the gastric epithelium
—The lower the pKa of the NSAID, the greater the “topical toxicity”
« Aspirin pKa 3.5

*Naproxen pKa 4.15 ’

« Ibuprofen pKa 5.2

= Inhibition of cyclooxygenase and reduction in production of prostaglandins
responsible for inhibiting acid secretion by the stomach and promoting the
secretion of cytoprotective mucus

=Impaired of platelet aggregation (increased bleeding tendency) —aspirin

pKa = logarithmic transformed acid dissociation constant.

Gastroenterology 2018;154:500-514
Journal of Pharmacy and 2012,64; 465469 Lancot 1996;

10


https://www.getreliefresponsiblyprofessional.com/sites/getreliefresponsiblyhcp_us/files/445279_tyl_sepa-100116-nsaid_label_2018.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2007/017463s105lbl.pdf
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-strengthens-warning-non-aspirin-nonsteroidal-anti-inflammatory
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lon Trapping Phenomena

4 intracellular >

concentrations

(here become ionized and

ASA
Chew
A % un-ionized ASA
pKa 3.5 Gastric pH 1.5 temporally “trapped” =
_ damage)
o N — T
s
4 % un-ionized ASA Gastric
= Mucosa
Gastric pH 3-4 (intracellular pH 7.4)
Wnon waing this product
pKa 3.5  take it food ot milk f stomach upset occurs
% ized ASA
GastricpH 6
Gut 1990: 31: 514517
oural of Py " 64 465460 5500 510

Formulation Manipulations to Reduce Topical Toxicity
ASA
Alkaline Adjuvant CT— ,__ Absorbed in
F small intestine

Unionized form

calcium carbonate, and sodium
bicarbonate
Gastric —a absorbed in
Resistant Polymers — alkaline pH of
small intestine

Unionized form

Agent (buffer)* —
*aluminum hydroxide magnesium Buffered

carbonate, hydroxide, or oxide; X -
lonized form + 1 Gl solubility

Gasfrici&elh and

Resists gastric acidity and
disintegration in the stomach
(ie, remains un-ionized and thus, insoluble)

Interational Joumna of Clinical Pharmacology Research 1991; 3(11):. 129-135.
an gy 201,64 465460 Gasyoenieroiogy 2018 154:500 514

Acid Suppressive Agent + Enteric Coated Aspirin

o

Acid suppressive drugs and taking enteric coated
aspirin with food negates benefit of enteric coating
on reducing topical toxicity

R

1 Gastric pH

pH dependent
enteric coating

Del
Interational Journal of Clinical Pharmacology and Therapeutics 1998; 36 (10): 549.553

Wen, Park, eds. Oral Controlled Release Formulation Design an Drug
Handbook of Nonproscription Drugs. 19" ed )

livery: Theory to Practice. John Wiley & Sons, Inc, 201
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https://www.bayeraspirin.com/
https://www.bayeraspirin.com/

Uses
« for the temporary relief of minor aches and pains or s recomment
auso of its dolayed action, this product will not provide

3/18/22

Yoot docio Dot
Yoot rekol o hascachan o oter symptorma neoting rrmediat et
»_ask your doctor about other uses for Bayer Safety Coated 325 mg Aspirin
-
NVVEEeK Hondbookof P — T Aspin
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Aspirin Single-Entity Products: Adult OTC Formulations

BAYER ©

Handbook Drugs. 19" ed.

INV\VeeK
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Br J Clin Pharmacol 1984; 17:697-701
Kl I

Am J Cardiol 1999; 84:404-409. 19 Wol
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https://www.bayeraspirin.com/products/
https://www.bayeraspirin.com/products/
https://www.bayeraspirin.com/products/
https://www.alkaseltzer.com/

The “Brand Extension” Gameshow

Anhydrous citric acid 1000 mg (antacid) Anhydrous citric acid 1000 mg (antacid)
Potassium bicarbonate 344 mg (antacid) Aspirin 325 mg (analgesic)

Sodium bicarbonate 1050 mg (antacid) Sodium bicarbonate 1700 mg (antacid)

3/18/22

Do these strategies reduce topical toxicity?

= Enteric coated
—Endoscopic studies in healthy, younger adults demonstrate reduced gastric irritation and micro-
bleeding compared to plain aspirin
« ASA EC 300 mg x 5 days has the least evidence of gastric injury vs plain aspirin (75-300 mg)
(Aliment Pharmacol Ther 1999; 13: 187-193)
—Effectiveness not demonstrated in endoscopic studies of older, long-term aspirin users (possibly
due to hypochlorhydria in older adults)
— Greater evidence of less mucosal damage in high doses (3.9 g/day) vs buffered or plain aspirin in
older studies
(NeJM 1980;303(3):136-8)
= Buffered tablets or effervescent solution
—Early studies showed reduced Gl side effects and mucosal injury in healthy volunteers on high
doses (aspirin 650 mg TID) vs plain aspirin, but didn’t hold true for lower aspirin doses (80-100
mg/day—not available in US) .

(Neth Heart J 112 Neth He 1996;38: 1 pat X )
= Taking nonenteric coated aspirin with food
—Lack of data (Joumal of Phamacy and Pharmacology 2012; 64: 465-469)

INV\VeeK

Oral Controlled Release Formulation Design and Drug Delivery: Theory to Practie, 201
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Effect of Aspirin Formulation on Upper Gl Bleed (UGIB)

Aspirin Dose Frequency Relative Risk of | Relative Risk of | Relative Risk of
Formulation uGis Gastric Bleed Duodenal Bleed
Regular Overall | 4.1(3.0-5.5)
Plain <325 mg/day | Regular 2.6 (1.7-4.0) 2.6 (1.54.3) 2.4 (1.2-4.6)
>325 mg/day | Regular 5.8 (3.9-8.6) 5.7 (3.6-8.9) 5.1(2.9-8.9)
Occasional 1.8(1.3-25)
Regular Overall | 2.3(1.3-4.3)
Enteric <325 mg/day | Regular 2.7 (1.4-5.3) 3.2(1.5-7.0) 2.6 (1.0-7.0)
Coated [ 325 mg/day | Regular Insufficient data -
Occasional Insufficient data -
Regular Overall | 4.9 (2.6-9.0)
Buffered | <325 mg/day | Regular 3.1(1.3-7.6) 3.6(1.3-9.8) 2.6(0.7-9.9)
>325 mg/day | Regular 7.0 (3.0-16) 7.8 (3-20) 7.0 (2.2-22)
Occasional 2.2(1.33.9)

Regular = at least every other day x 1 week Lance. 1996;348:1413-1416.

39
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Magnesium Salicylate Products: Adult OTC Formulations

*Low incidence of Gl effects and does NQT have a clinically significant effect on platelets

3/18/22

Pai"\/\/e oK Magnesium Salicylate. Micromedex database.

Pharmacology database.

Other OTC Nonacetylated NSAID Products

DEFENSE
Cystex .,
Urinary Pain Relief psu ANTIBACTERIAL
PROTECTION
+ =
m“'....‘., oo s iz

Fast relief of pain
helps control infaction / PLUS GENERAL PAIN RELIEVER.
g o

0D 24 I

Methenamine 162 mg (antibacterial) Take 2 tablets with a full glass of water 3 times a day

= Sodium salicylate 162.5 mg
PAIN\\VEecK hitos://www.azoproducts com/ hifps/www.cystex.com/
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The Side Kick: Caffeine

PaiN\\eeK

42
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https://www.doans.com/
https://www.cystex.com/
https://www.azoproducts.com/

Caffeine Profile
~ OTC products containing caffeine may also contain

= Acetaminophen
= Aspirin
= Acetaminophen + aspirin

= Caffeine dose range in OTC products per unit: 32 mg-65 mg
=Pr mechanism of action:
—Improved drug absorption by increased gastric blood flow and lower gastric pH
—Reduced hepatic blood flow resulting in reduced drug metabolism
—Direct effect from blocking central adenosine receptors that influence pain signaling or from
blockade of peripheral adenosine receptors in sensory afferents.
—Inhibiting cyclooxygenase (COX) activity at some sites
—Changes in perception of pain as result of changes in mood/emotional state

~
[PaiNVvecK ) Conrans Databas ofSytomatc Reviows 2014, s 12, A No: COOORZS1
PAIN\\/ECcK. “inesih Pain Mod 2016, 63} 033193
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OTC Analgesic Plus Caffeine vs Analgesic Alone

Primary Outcome No. studies | Proportion of patients with at|  NNT
(No. of least 50% of max pain relief
participants)
+ il -

Any Pain Condition 16 (4262) 48% 41% 14
Postoperative/postpartum 10 (2139) 60% 51% 10
Headache 5 (1508) 33% 25% 13
Dysmenorrhea 1 (620) 43% 39%

Drug
Acetaminophen (500-1500 mg) 8 (2186) 62% 54% 14
Ibuprofen (100-400 mg) 4(707) 46% 32% 7.2
Aspirin (650 mg) 1 (134) 26% 25% -
Aspirin (500 mg) + APAP (400 mg) |1 (980) 89% 77% 8

- a'N\/\/eeK *Benefit of caffeine in doses 2 100 mg; no increase in benefit > 200 mg
Coshrane Database of Systematic Reviews 2014, Issue 12. Art. No.: CD00928]

44

Caffeine Beverage Refresher

=Coffee (100 to 150 mg caffeine per mug)

=Tea (75 mg caffeine per mug)

=Cola/soda/pop drinks (up to 40 mg caffeine per can)
=Energy drinks (~80 mg caffeine per can)

=Plain chocolate (up to 50 mg caffeine per bar)
=Caffeine tablets (100 mg caffeine per tablet)

3/18/22

PAINVCO o Dabse oSyt s 01, s 12 No:coote
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46

d, occasional

caffeine warning
INVVeeK

47

Arch Intern Med 1991;151(4).733-7. o Sesguicico

16


https://www.bayeraspirin.com/
https://www.anacin.com/
https://www.bcpowder.com/
https://www.bcpowder.com/
https://www.goodyspowder.com/

TENSION
b

IEADACHE—

Acetaminophen 250 mg Acetaminophen 250 mg
Aspirin 250 mg Aspirin 250 mg
Caffeine 65 mg Caffeine 65 mg
Take 2 tabs q6h Take 2 tabs with water (max 2 tabs/day)
(max 8 tabs/day)

Acetaminophen 500 mg
Caffeine 65 mg
Take 2 tabs q6h
(max 6 tabs/day)

“Clinically proven formula of 2 pain fighters plus a booster”

www.excedrin.com

3/18/22
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OTC Systemic Analgesics: Efficacy

INV\VeeK

50

Nonprescription Efficacy for Acute Pain*

=Review of all Cochrane reviews of RCTs of single dose oral analgesics for

acute post operative pain (including dental pain, inpatient surgery, and day
surgery) in adult patients

=Number needed to treat (NNT) for at least 50% pain relief over four to six

hours following a single dose

Non-prescription (OTC) oral analgesics for acute pain - an

overview of Cochrane reviews (Review)

Moore RA, Wiffen P, Derry s, Maguire T, Roy YM, Tyrrell L

Cochrane Database Syst Rev 2015 Nov 4;(11):CD010794

*Excludes migraine pain, headache, and menstrual pain

17



Studied Drug Associated Product (s) Dose (mg) NNT (95% CI)
Ibuprofen + Acetaminophen | Regular release 200 mg ibuprofen and 400 + 1000 | 1.5 (1.4 to 1.7)
Ibuprofen + Acetaminophen | Tylenol extra strength 500 mg tab/caplets | 200 + 500 1.6 (1.5 to 1.8)
Ibuprofen Fast Acting Advil liquid-gels 400 2.1 (1.9 10 2.3)
Ibuprofen Fast Acting Advil Migraine (solubilized ibuprofen) 200 2.1 (1.9 to 2.4)
Ibuprofen + Caffeine Combination product not available in US| 200 + 100 2.1 (1.9 to 3.1) [NNH 19]
Ibuprofen Advil 400 mg tablet/caplet 400 2.5 (2.4 t0 2.6)
Naproxen Aleve liquid gels, tab/caplets 440 2.7 (2.2 t0 3.5)
Ibuprofen Advil 200 mg tablet 200 2.9 (2.7 10 3.2)
Naproxen Aleve liquid gels, tab/caplets 220 3.4 (24 105.8)
Acetaminophen Tylenol extra strength 500 mg tab/caplets | 500 35 (2.7 10 3.5)
Acetaminophen 500 mg or 325 mg (regular strength) 975-1000 36 (32w 4.1)
tab/caplets
Aspirin Regular strength 325 mg tablet and enteric | 650 42 (3.8 10 4.6)
coated
Aspirin Bayer Extra Strength 500 mg coated caplets | 1000 4.2 (3.8 to 4.6) [NNH 7.5]
Acetaminophen Tylenol Arthritis/8 hour (extended release) | 650 4.6 (3.9 10 5.5)
[5] Aspirin Bayer Extra Strength 500 mg coated caplets | 500 Not better than placebo

Cochrane Database of Systematic Reviews 2015 Issue 11_Ai_No_ CDOT0794,

52

3/18/22

Higher or Lower Doses in Acute Pain?

Direct Comparison Studies

Aetaminophen

Tvienor [l Advil

Iugrofen T, 200mg
Pain Bl Fve Reier (SAD) B

AR ISP ELEA B ALY

BAYER

EXTRA STRENGTH

JEF 0 THE IE OF ToUGH PAl

s .
TABLETS
Songesch

APAP 1000 vs 500/650 mg

Coated Tablets Tablets

Ibuprofen 800 vs 400 mg

500 mg 100 pLers
ASA 1000/1200 vs 500/600 mg

Pain 2012; 153: 1364-1367

| NNT 9 | | NNT 10 | | NNT 16 |
PaiN\veeK b o B

Br J Clin Pharmacol 2007 Mar63(3):271-8.
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OTC Topical Analgesics
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ARTHRITIS
PAIN GEL

Diclofenac sodium 1% (NSAID)
e Use 4 times per day every day

body areas at the same time

Camphor 5.5%, menthol 16%
Do not use on more than 2 Apply up to 3-4 times daily

Camphor 5.5%, menthol 16%
Apply up to 3-4 times daily

3/18/22

New Kid on the Block! Diclofenac 1% Gel (Topical NSAID)

nonprescriplion-use-rough-nx-olc-Swilch-process.

PaIN\\eeK

56

Voltaren 1% gel dosing card:
= Upper body areas (hand, wrist, elbow):
2.25 inches =2 g of diclofenac 1%
= Lower body areas (foot, ankle, knee):
4.5 inches = 4 g of diclofenac 1%
= Use 4 times a day every day for up to 21 days
= Per OTC label: “may take up to 7 days to work
for arthritis pain; it is not for immediate relief.”

Brands:

Voltaren m ALEVE 5550

ARTHRITIS PAIN

Salonpas

—~———
Arthritis Pain Relief Gel

NSAID Class Warnings on Topical Diclofenac, Too?!

Drug Facts (continued)

Liver warming: This product contains Gcloferac. Lver Gamage may oGcur 1Y0u apoly

.« more o for alonger tme than drcted . when using othe drugs containing dicofenac

NSAD,

stomach bieeding. The chance is small buthigher if you

- are age 60 o oder

-« have had stomach ulcers or bleeding probles

- take a blood thiving (anticoagulant) o steroid drug

-« take otter iouprofen
naproen, o others)

 have 3 of more alcohoi drinks every day while using this product

- apply more o forlonger than directed

[Heart attack and stroke warning: NSAIDs, except aspirn, ncrease the
isk of eart attack, heart failure, and stoke. These can be fatal.
The isk i higher fyou use more than directed orfo onger than drected.

Washington, DC: American Pharmacist Association, 2020

Krinsky et al, eds. Handbook of Nonprescription Drugs. 20" ed.

BUT...

When diclofenac 1% is applied as

4 g four times daily to one knee

(16 g/day), the amount absorbed is 6%

= 17x lower systemic exposure than
oral diclofenac 150 mg/day (=100%)

Excessive topical dosing (48 g/day) =
23% is systemically absorbed
= Max dosing is:

— 169 per lower extremity joint/day

— 89 per upper extremity jointday

— 32g/day (all combined joints)

Voltaren Gel (diclofenac sodium topical gel) 1% Rx label [product
information]. Endo Pharmaceuticals Inc. Malvern, PA. Available

ndo.com/File%20L
nformation/VOLTAREN prescribing information htmi
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American College of Rheumatology (ACR)
2019 Osteoarthritis Guidelines

HIP Osteoarthritis
1stLine: Oral NSAIDs

HAND Osteoarthritis
1stLine: Oral NSAIDs
2nd Line: Topical NSAIDs

KNEE Arthritis
1stLine: Topical NSAIDs
2nd Line: Oral NSAIDs

strongly

recommended
Conditionally

recommended

HAND KNEE HIP

Oral NSAIDs
Topical NSAIDs Topical NSAIDs
1A Steroids VA Steroids (imaging-Guidance for Hip)

Acetaminophen
Tramadol

Duloxetine

Chondroitin Topical Capsaicin

Arthritis Care & Research. 2020. 72(2):149-162

3/18/22
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What’s the story with trolamine?

- open

ODOR FREE THERAPY

7 crem
A spye'l,,,g CREME O

ain Reliev

ansugs)

INV\VeeK

Arthrits Care & Research 2012; 64 (4): 465-474

Table 2. Pharmac

recommendations for the initial
nent of hand OA*

We conditionally recommend that health professionals
should use one or more of the following:
Topical capsaicin
Topical NSAIDS, including trolamine salicylate
Oral NSAIDs, including COX-2 selective inhibitors
Tramadol
We conditionally recommend that health professionals
should not use the following:
Intraarticular therapies
Opioid analgesics
We conditionally recommend that persons age =75 years
should use topical rather than oral NSAIDs. In
persons ago <75 yoars, the TEP exprossed no
proforence for using topical rather than oral NSAIDs.

No strong recommendations wers
hand

for the pharmas
who by

2012 ACR Recommendations for
Management of Hand, Hip, and Knee OA

59

Counterirritants: Paradoxical Pain Relief

of muscles and joints.”

=Labels indicate for “the temporary relief of minor-moderate aches and sprains

=When applied to the skin, produce a local, mild inflammatory reaction to
counter or distract from pain at the site (in muscles, joints, tendons)

Group A Group B Group C Group D
* Rubefacients * Produce cooling « Cause « TRPVI agonists
« Redness/warm sensation vasodilation « Substance P
due to * Menthol + Histamine Depletors
vasodilation « Camphor dihydrochloride « Capsaicin <1%
* Methyl * [Methyl « Capsicum
Salicylate nicotinate]

NVVEESK

Krinsky et al, eds. Handbook of Norprescription Drugs. 19 ed
Washington. DC: American 2018’
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Group A Agents: Methyl Salicylate 10-60%*

Gl W Salonpas. J:/3\c\

Patch: Methyl Salicylate 10%
Menthol 3% (FDA approved)

Cream: Methyl Salicylate |
Cream or Gel Stick Menthol 10%

Methyl Salicylate 30%
Menthol 10%

Balm

1-2 patch for 8-12 hours Apply up to 4 times/day
(max 2 patches/day do not

use more than 3 days in a

row)
Methyl Salicylate 29%

Menthol 7.6%
Apply up to 4 times/day

Spray: Methyl Salicylate 10%,
Menthol 3% Appreciable dermal absorption
Up to 4 time/day (Hold 4
inches away from skin to
avoid frostbite) may increase absorption

s Pham. 2019:44(3):15-2 AlRS:/Www icvhot.com/,

Camphor/Menthol as well as heat

3/18/22

*Usually in combination with other products cin mer2010 anz2tya+-4s.bitpgi/ug hisamitsu |

|
 moderate pain FDA Approved

sore Muscle

Methyl salicylate 10%, menthol 3% patch
(Salonpas) vs placebo study of 208 patients
with mild to moderate muscle strain

S a ’0 n as demonstrated 40% significantly greater pain
p &3 relief through 8 hours with movement
Pain Relief Patch et

Menthol 3%
Methyl Salicylate 10%

Topical Analgesic
rosserons oo <

Feckage e
Ko ol rechofchism.

NOT,USE MORE THAN ONE SALONPAS PATCH ATIATINE! SEE DIECTIONS

Joint Pain

Clin Ther 2010; 32(1):34-43

INWEESK, Shgon S Aot oammace esasmon. 52, °
62
Efficacy Outcome No. studies (No. Proportion of patients with NNT
of partici 50% pain relief
Topical Salicylates* [Cochrane Review] Drug Placebo
Acute pain 4 (324) 64% (25%- 34% (0%-59%) 3.2
(strains, sprains, acute low back pain) [low quality evidence] | 95%) at 7 days at7 days
Chronic pain 6 (455) 45% (38%- 28% (17%- 38%) 6.2
(osteoarthritis, bursitis, back pain) [low quality evidence] 80%) at 14 days
at 14 days
Safety O No. studies Drug Placebo NNH
Topical Salicylates
All adverse events (acute + chronic pain) 1 15% (0%-83%) | 9% (0%-52%) 17
Local adverse events (acute + chronic pain) |10 6% (0%-24%) | 2% (0%-9%) 31
Methyl salicylate 10%, menthol 3% patch |1 6.7% 5.8% -

“included trolamine salicylate and methyl salicylate

Cochrane Database of Systematic Reviews 2014, Issue 11

Cochrane Database of Syst R 012, Issue 0 Art. No: CDO101_Ar No: CDOO7403 DOJ: 10.1002/146513:

21


https://us.hisamitsu/
https://www.icyhot.com/
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Group B Agents: Menthol 1.25-16%

OV BEEE I BENGAY

Gel:Menthol 2.5% 1cv o1 [EES
Gel Stick, Roll-On, Spray, X et
Sleeve: Menthol 16%
Apply up to 4 times/day Sk | Use up to 4 times/day
Micro-Patch: Menthol 7.5% Patch: Menthol 5%

Up to 4 patches at a time for Up to 4 times/day (I patch
12 hours for 8 hours)

Cream: Menthol 10%

Gels: Available in Menthol
2.5% or 5%
Apply up to 4 times/day

Patch: Menthol 5%

Apply up to 4 times/day

Patch (also in XL): Menthol 5% (label states can cut patch)

| patch for 8 hours Use up to 4 times/day

“Advanced Relief” Patch:
Menthol 7.5%

Cleared from the skin in 60 minutes

Spray: Menthol 10.5%
Use up to 4 times/day

Acts a penetration enhancer for
other drugs

US Pharm. 2019:44(3):15-21

FDA Safety Communication

=Issued in 2012 regarding rare cases of burns with OTC topical products
=In many cases, burns occurred after one application

=Majority of cases with higher concentration menthol as the single ingredient or
combination products containing both menthol (>3%) and methyl salicylate (>10%)

FDA ions to C ing Topical OTC Products:
If you experience pain, swelling, or blistering of the skin, stop using the product and
seek medical attention immediately. These products should not cause pain or skin
damage. These products produce local warmth or coolness.

-Do not bandage the area tightly and do not apply local heat (heating pads, lamps, hot water
in bags or bottles) because doing so can increase the risk of serious burns.

*Do not apply to wounds or damaged, broken, or irritated skin. Also do not allow contact with
eyes and mucous membranes (such as the skin inside your nose, mouth, or genitals).

“Talk to a health care professional if you have any questions or concerns about using OTC
topical muscle and joint pain relievers.

Group B Agents: Camphor 3-11%*

1% BENGAY ,%..

Qintment:
Camphor 11%,
Menthol | 1%
Apply up to 4
times/daily

“Advanced Relief”
Cream: Camphor
11%, Menthol 16%
Apply up to 3
times daily (2-3
hours in between)

Patch: Camphor 3.1%,
Menthol 6.0%, Methyl
Salicylate 10%

“Ultra Strength”

Cream: Camphor
4%, Menthol 10%,
Methyl Salicylate

30%

| patch up to 4
times/day (remove
after 8 hours)

Gel: Camphor 3.1%,
Menthol 10%, Methyl
salicylate 15%

Apply up to 4
times/daily

Patch: Camphor
80 mg, Menthol 24
mg, Capsicum
Extract 16 mg

Lotion: Camphor
%, Menthol 16%

Apply up to 3
times daily

*Joint Flex cream contains Camphor 3.1% alone
NVWVEEK. e g

Useupto3
times/dail

up to 4 times/day
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https://www.icyhot.com/
https://www.icyhot.com/
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-rare-cases-serious-burns-use-over-counter-topical-muscle-and-joint
https://www.bengay.com/
https://www.tigerbalm.com/
https://www.icyhot.com/
https://us.hisamitsu/

Australian
Dream

Arthritis Back Cream:

Histamine drochloride,
0.05%

Apply up to 4 times daily

Group C Agents: Histamine Dihydrochloride

Australian
Dream~

‘Arthritis Pain
Relief Cream

100% Money Back G2

rantee

NET WT. 2 0Z. (599)

3/18/22

(burning ion), which is

Group D Agents: Capsaicin 0.025-0.25%
MOA: Feeling of warmth via TRPVI

P

Cream: Capsaicin 0.033%
HP Cream: 0.1%
Foot Cream (marketed

for diabetic foot pain):
Capsaicin 0.1%

0.1%

“For optimum relief,
apply 3 to 4 times daily

10%

Best results typically
occur after 2 to 4 weeks
of continuous use”

ptor; il release of

after use (at least 2 weeks)

PAIN

Cozsy e

HP_“high potency” Roll-On:
Cream: Capsaicin Capsaicin 0.25%

Repeat

No-mess: 0.15% application,as
Gel: Capsaicin needed, 12 to 24
0.025% Menthol hours. (max

2x/day)

“repeat if necessary, “May take several
but no more than days to reach full
3-4 times daily”

Salonpas

Ge h: Capsicum
extract 0.025%,
Menthol 1.25%

Use up to 4 times/day
(remove after 8
hours)

Patch: Capsicum
extract 0.025%

(I patch up to 4
times/d; max use: 8h)

Efficacy Outcome No. studies | Proportion of patients with 50% | NNT
(No. of pain relief
particij
Topical Capsaicin 0.025-0.075%
Neuropathic pain (0.075%) 4(313) 57% (53%-75%) | 42% (31%-55%) 6.4
at 4 weeks at 4 weeks
Musculoskeletal pain (0.025%) 3 (368) 38% (34%-42%) | 25% (17%-37%) 8.1
at 4 weeks at 4 weeks
Safety Outcome No. studies Drug Placebo NNH
Topical Capsaicin 0.075% [Cochrane Review]
Local skin reaction 6 63% (31% - 24% (9%-40%) 2.5
(over 6-8 weeks of therapy) 93%)
Topical Capsaicin 0.025%
Local adverse effect at 4 weeks 3 49% 10% 2.6

OARSI 2019 guidelines: recommend against capsaicin for osteoarthritis

ACR 2019

Cochrane Database of Systematic R

Avthitis Care & Resoarch. 2020. 72(2):149-162
IN\V\/eeK. Osteoarthitis and Cartilage 2019; 27: 1578-1589

psaicin for knee osteoarthritis

BM.J 2004;328(7446):991

Cochrane Database of Systematic Reviews 2014, Issue 11

012, Issue 0 Art. No: CDO101_At No: CDOO7403 DOJ: 10,1002/146513:
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Cream or Roll-On
Lidocaine 4%,
Menthol 1%
Apply q6-8 hours
(max 3
applications/day)

Patch: Lidocaine 4%,
Menthol 1%

| patch per 24
hours

Topical Lidocaine 0.5-4%

Gel-Patch; Lidocaine

Apply up to 4
times/day (max
wear time of 8
hours)

Roll-on or Cream:
Lidocaine 4%, Benzyl
Alcohol 10%

Apply up 10 4

Cream and Foot Pain
Créme (marketed for
diabetics): Lidocaine
4%

Apply g6-8 hours
(max
applications/day)
Patch (Regular & XL):
Lidocaine 4%

| patch up to 12

our:

BLUE-EMU

Cream 3 PAIN

Lidocaine 4% and BleC
(RGENER:

Emu O

Apply q6-8 hours

(max

applications/day)

fat from flightless
bird (increases drug
absorption)

3/18/22

Lidocaine OTC Patches

or arthritis

INV\VeeK

=Double blind placebo controlled
study of 87 patients with back pain

—QTC 3.6% lidocaine and 1.25% menthol
patch noninferior to prescription 5%
lidocaine patch

—Menthol may increase permeability and
increase efficient delivery of lidocaine

Pain Manag. 2017;7(6):489-498

Icy o

PAIN RELIEF
PATCH
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Herbal Products for Osteoarthritis

patients with arthritis

Topical herbal therapies
‘Systematic Revi

Arnica gel applied twice daily for 3 weeks was found to decrease
pain, stiffness, and restriction-of-function compared with baseline in 400 mg po 2-3 times/day for reducing

Adv.Ther. 2002:19:209-18

Rheumatol.Int 2007;27:585-591

fortreating osteoarthris, Cochrane Database of
iows 2013, Issue 5. At No.: CDO10538

Turmeric
Curcumin

Turmeric extract po 500 mg 3-4 times/day
x4-6 weeks comparable to ibuprofen

knee pain in osteoarthritis

J Altern Complement Med 2009;15:891-7.

Found to be as effective as ibuprofen 5% gel for hand osteoarthritis
Natural Medicine Database.

Ol ool borpisfor ostng s, Cocone Dt

tematic Roviews 2014, Issue 5. Art. No: CDO02947.
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Conclusion

= Reconcile OTC products with patients and frequently
—Self-care > clinician-assisted self care
= Educate patients on the risks of OTC polypharmacy and on reading labels
= Avoid the brand extension trap (discuss products in terms of active ingredient instead
of brand name)
= For acute pain, oral formulation matters (faster = greater pain relief)
= For Gl protection, oral formulation may be less important
(drug, dose, duration, and risk factors more important)
= Topical diclofenac is now available OTC and recommended by guidelines for OA
= OTC topical counterirritant products may be tried as adjuvant agents, although
studies are lacking and often inconsistent
= OTC lidocaine patches may be a cheaper alternative to Rx lidocaine patches

PaIN\VECK|
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Navigating the OTC Analgesic Aisle:
What a Pain in the Aspirin!

Laura Meyer-Junco, PharmD, BCPS, CPE
University of lllinois Chicago (UIC) College of Pharmacy— Rockford
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