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2 FANSAIDsZ 25489 COX -2 %I B EL 352

Drug COX-1/COX-2 IC50 ratio™ Half-life"

Ibuprofen (&%) 0.5 2 hours
Naproxen (ZTH) 0.7 12 to 17 hours
Acetaminophen (X ZEXRERE}) 1.6 2 to 3 hours

Indomethacin (M5|BR3E3E) 1.9 4.5 hours
Meloxicam (ZE;&EE) 18 15 to 22 hours
Diclofenac (L) 29 2 hours
Celecoxib (ZEREM) 30 11 hours
Etoricoxib ({k#E%E &) 344 17 hours

COX: cyclooxygenase; IC50: half maximal inhibitory concentration; NSAIDs: nonsteroidal antiinflammatory drugs

*  The COX-1/COX-2 IC50 ratio (ie, IC50 of COX-1 divided by the IC50 of COX-2) may be used to characterize relative COX selectivity among NSAIDs. When the COX-1/COX-2 IC50 ratio is close to 1, the NSAID is
considered nonselective. NSAIDs with COX-1/COX-2 IC50 ratios >1 are more potent inhibitors of COX-2 than COX-1, with COX-2 selectivity increasing with higher values.

» 9 Half-life is based on data for oral formulations in adult patients with normal kidney function. Kidney impairment may result in prolonged elimination.
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Summary of NSAIDs and Acetaminophen

Half- Protein . '
Life Binding | Typical Daily
Drug (hr) (%) Dose Range Typical Dosing Schedule Notes
Acetaminophen 2 20-50 | 2-4¢ 325 — 650 mg q4hr No anti-inflammatory effect
Flurbiprofen 2 99 200 mg 100 mg bid
Ibuprofen 6 99 12-24¢ 400 — 800 mg qid Higher doses sometimes used for inflammatory conditions;
maximum dose 3200 mg/day
Diclofenac 1-2 99 150 — 200 mg 50 mg tid, 75 mg bid Hepatotoxicity rarely reported. Also has topical formulations
Ketorolac 4-6 99 IV: 60 mg/day 30 mg first dose; then 15 mg q6hr | Half the dose if age > 65 yr or weight < 50 kg
Indomethacin 2-5 90 100 — 200 mg 25 — 50 mg TID/QID
Meloxicam 15-20 99 7.5—-15mg 7.5—-15mgqd Higher dose typically used for rheumatoid arthritis
Intermediate COX-1 and COX-2 selectivity
Celecoxib 6—12 97 200 mg 100 — 200 mg qd/bid 400 mg/day used for acute pain
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NSAID Routes NNT | Duration | Time to peak COX-1: COX-2 | Notes
of action | plasma selectivity™®
(h) concentration (h)
Fed Fast
Ibuprofen P.O., i.v., topical 2.7-25 4.7-5.6 2 1.3 Not selective Doses above 400 mg do not enhance analgesia
Naproxen P.O. 34-27 8.9 1.9 1.9 Not selective Higher GI ulceration risk compared with ibuprofen
Diclofenac P.O., p.r.,, i.v., i.m., topical 24-2.1 3.1-45 1.5 0.5 Similar to coxibs Slow-acting (enteric-coated) formulations have vastly inferior efficacy
for acute pain
Celecoxib P.O. 4.2 6.6 32 2.7 1:30 Inhibits CYP2D6
Etoricoxib P.O. 1.7-1.8 | 20 3 1 1:344 Metabolism is reduced in hepatic impairment
Parecoxib LV, im. 24-22 6.9-10.6 | 30 min i.v. 1:62 Prodrug for valdecoxib Precipitates in Hartmann’s solution Reduce dose
to 20 mg in patients with moderate hepatic impairment or weight <50
kg Avoid if history of sulfonamide allergy
Ketorolac LV, im. 2.5 4.5 5 min, i.v. 50 Not selective Limit use to 2 days Contraindicated during breastfeeding
min, i.m.
Indomethacin | P.O,, p.r. Not effective Not selective Use for as little as 7 days can result in serious GI toxicity
Meloxicam P.O., i.v. No data 5-6 Similar to coxibs Recent development of i.v. formulations Half-life of ~20 h

* When known, the COX-1/COX-2 IC50 ratio is quoted; NNT: NNT refers to the number of patients with moderate to severe post-surgical pain that would need to be treated for one
patient to experience at least 50% pain relief with an analgesic compared with placebo.
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Effect of Renin-Angiotensin System Inhibitors on the Comparative

Nephrotoxicity of NSAIDs and Opioids during Hospitalization
—— by Miano TA, et al. Kidney360, 2020, 1: 604 —613.
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Cohort and Methods
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Conclusions Synergistic nephrotoxicity was not observed with short-
term NSAIDs + RAS-I treatment in the absence of concomitant diuretics,

suggesting that RAS-| treatment may not be a reason to choose opioids
in lieu of NSAIDs in this population.

is the effect of renin-angiotensin system inhibitors
1) on the nephrotoxicity of NSAIDs & opioids?

Kidney360

AKI Rate Difference:

5.9

(1.9 - 10.1)
episodes per
thousand-days

Comparisons

UNIVERSITY OF
PENNSYLVANIA
HEALTH SYSTEM

RAS-I group
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Difference in AKI
Rate Differences:

1.8

(-6.2, 9.9)
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Retrospective
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cohort study
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Amlodipine group
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4.1

(-2.8 -1.1)
episodes per
thousand-days

25,571 patients

Jan 1, 2004 to
Jun 30, 2017

Todd A. Miano, Michael Shashaty, Wei Yang, et al. Effect of renin-angiotensin
system inhibitors on the comparative nephrotoxicity of NSAIDs and
opioids during hospitalization. Kidney360 doi: 10.34067/KID.0001432020.
Visual Abstract by Eric Au, MBBS, MPH, FASN

m 25,571 patients who received a median of 2.4 days
of analgesia

m The overall AKI rate was 23.6 per 1000 days

2  The rate difference (RD) for NSAID versus oxycodone in
patients treated with amlodipine was 4.1 per 1000 days

2  The rate difference for NSAID versus oxycodone in patients
treated with RAS-I was 5.9 per 1000 days

2  Resulting in a nonsignificant interaction estimate: 1.85
excess AKI events per 1000 days (95% CI, — 6.23 t0 9.92)

=  Analysis in patients treated with diuretics produced a higher,

albeit nonsignificant, interaction estimate: 9.89 excess AKI
events per 1000 days (95% CI, —5.04 to 24.83)
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» Patients and clinicians should share decision-making through an understanding of the personal benefit-risk balance for
the patient involved and by adopting an holistic perspective on overall function and wellness in addition to the acute
need for pain control

» Agree on whether the underlying cause of the pain can be addressed definitively and, if so, the time frame and actions
needed to achieve this outcome

* Address the pain situation

- Define the desired or needed therapeutic benefits

- Consider the non-pharmacological and pharmacological options available to help to achieve these benefits

- Set out the benefits and risks in each case

- When considering nonsteroidal anti-inflammatory drugs (NSAIDs), identify the patient’s cardiovascular, gastrointestinal,
renal and other physiological risks that are potentially vulnerable to NSAID-associated adverse effects

- Review existing medications and the potential effect of adding NSAID therapy

* Prioritize non-pharmacological approaches and instigate them first, if at all possible

- Set adate to review their effectiveness
- Keep a patient pain/effect diary

* Depending on the site and intensity of the pain, a topical NSAID might be helpful®
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* If use of a systemic NSAID is chosen

- Use should be viewed as a temporary adjunct to non-pharmacological measures

- Adhere to regulator-approved product information advice (in general: lowest dose, shortest time)
- Set areview date within a few days, a therapeutic benefit target and a stop rule

- Keep a patient pain/effect diary

 Of the four widely investigated NSAIDs (celecoxib, diclofenac, ibuprofen and naproxen)

- Select ibuprofen or naproxen as first alternatives (with gastroprotection) — both have an effective analgesic dose
range within the lower end of cardiovascular thrombotic risk estimates, and gastrointestinal risks can be offset to
some extent with gastroprotection™

- Celecoxib doses up to 200 mg per day have similar cardiovascular risk estimates but seem to have poorer analgesic
effects; at doses >200 mg per day, the cardiovascular thrombotic risk escalates

- Avoid diclofenac

- Allfour NSAIDs increase the risk of heart failure

* Adjunctive paracetamol might help to minimize NSAID needs

» Within 1 week, review the benefits of NSAID use and the patient’s diary record and check for adverse effects, aiming to
down-titrate or cease the NSAID use while adjusting or up-titrating non-pharmacological measures

* Make a plan for ongoing support, prioritizing non-pharmacological measures to optimize the patient’s wellness,
function and fitness, and to minimize the need for pharmacological measures

* For patients for whom this approach is unsuccessful, consider referral to a multidisciplinary pain team for assistance
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