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Upon successful completion of this course, pharmacists should be 
able to:
• Classify "Gamechanger" topics by how they affect practice settings.

• Discuss how each "Gamechanger" topic will impact the provision of patient 
care. 

• List possible solutions to clinical problems listed throughout the presentation.

• Assess the clinical trials used to support the content for this presentation.

• Apply the information presented to influence patient care and outcomes at 
practice sites.

Pharmacist
Learning Objectives

Pharmacy Technician
Learning Objectives

Upon successful completion of this course, pharmacy technicians  
should be able to:
• Classify "Gamechanger" topics by how they affect practice settings.

• Discuss how each "Gamechanger" topic will impact the provision of patient 
care.

• Describe opportunities for the advancement of pharmacy technician roles 
based on information presented.

• Identify the clinical trials used to support the content for this presentation.

• Apply the information presented to influence patient care and outcomes at 
practice sites.
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What are Gamechangers?

• Facets of clinical medicine that directly impact the 
everyday practice of the majority of “boots on the ground” 
pharmacists

• Some Gamechangers are specific to practice site settings
• e.g., IV drug shortages or oral blockbuster drug goes generic

• Others are more general in scope
• e.g., Affordable Care Act changes or landmark study published

Gamechanger #1

• NEW AGA Irritable Bowel Syndrome Guidelines
• Some actual data to base these on!

Chang L, Sultan et al. Gastroenterology. 2022 Jul;163(1):118-136. 
Lembo A,  Chagn L, Sultan S et al. Gastroenterology. 2022 Jul;163(1):137-151
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IBS – Background

• Irritable bowel syndrome (IBS) is a common disorder of gut–brain interaction with a 
worldwide prevalence among adults between 4.1% (Rome IV criteria) and 10.1% 
(Rome III criteria).

• IBS affects people regardless of race, age, or sex, but it is most common in women 
and younger individuals. Although not a life-threatening condition, IBS is associated 
with significant disease burden, including decrease in quality of life (QOL), elevated 
rates of psychological comorbidities, and high economic costs.

• Patients with IBS report worse health-related QOL than patients with diabetes or end-
stage renal disease.8 The impact of IBS on daily functioning can be demonstrated by 
high rates of absenteeism (average of 13.4 days of work or school per year compared 
with 4.9 days for those without IBS).

• Commonly seen by primary care providers.

Pare P, Gray J, Lam S, et al. Clin Ther. 2006; 28 (discussion 1710–1711): 1726-1735

Guideline Design

• Objective
• Since the AGA published the first IBS technical review (TR) and guideline in 2014     

new pharmacological treatments have become available and new evidence has 
accumulated about established treatments. The purpose of these guidelines is to 
provide updated evidence-based recommendations for the pharmacological 
management of individuals with IBS-C.

• Developed using the Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) framework and adheres to best practices in guideline 
development, as outlined by the National Academy of Medicine.

• PICO format

• Risk of bias was assessed using the Cochrane Risk-of-Bias Tool for RCTs and 
the certainty of evidence was assessed using the GRADE approach.
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Diagnosis and
Initial Approach 
Interpretation of Strong and Conditional Recommendations Using the GRADE Framework

Implications Strong Recommendation Conditional Recommendation

For patients
Most individuals in this situation would want 
the recommended course of action and only 
a small proportion would not.

The majority of individuals in this situation would 
want the suggested course of action, but many 
would not.

For clinicians

Most individuals should receive the 
intervention. Formal decision aids are 
not likely to be needed to help individuals 
make decisions consistent with their values 
and preferences.

Different choices will be appropriate for individual 
patients consistent with his or her values and 
preferences. Use shared decision making. Decision 
aids may be useful in helping patients make 
decisions consistent with their individual risks, 
values and preferences.

For policy makers
The recommendation can be adapted as 
policy or performance measure in most 
situations

Policy making will require substantial debate and 
involvement of various stakeholders. Performance 
measures should assess whether decision making is 
appropriate.

Executive Summary of 
Recommendations – IBS-C

New or Updated Recommendationsa Strength of 
Recommendation

Certainty of Evidence

1. In patients with IBS-C, the AGA suggests using tenapanor Conditional Moderate

2. In patients with IBS-C, the AGA suggests using plecanatide Conditional Moderate

3. In patients with IBS-C, the AGA recommends using linaclotide Strong High

4. In patients with IBS-C, the AGA suggests using tegaserod
Implementation remark: Tegaserod was reapproved for women under the
age of 65 years without a history of cardiovascular ischemic events (such 
as myocardial infarction, stroke, TIA, or angina)

Conditional Moderate

5. In patients with IBS-C, the AGA suggests using lubiprostone Conditional Moderate

6. In patients with IBS-C, the AGA suggests using PEG laxatives Conditional Low

7. In patients with IBS, the AGA suggests using TCAs Conditional Low

8. In patients with IBS, the AGA suggests against using SSRIs Conditional Low

9. In patients with IBS, the AGA suggests using antispasmodics Conditional Low
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Newer Drugs for IBS-C

• Tenapanor is a first-in-class, small-molecule inhibitor of the gastrointestinal 
sodium/hydrogen exchanger isoform 3, which is expressed on the apical 
surface of the small intestine and colon and is primarily responsible for the 
absorption of sodium. Tenapanor decreases absorption of sodium and 
phosphate and increases water secretion into the intestinal lumen and has 
been found to have antinociceptive effects Tenapanor is FDA-approved for 
the treatment of IBS-C at a dosage of 50 mg twice daily.

• Plecanatide is a nonabsorbed 16-amino acid peptide structurally similar to
uroguanylin, which, like linaclotide, stimulates the guanylate cyclase C (GC-C) 
receptor on enterocytes. Plecanatide is FDA-approved for the treatment of 
IBS-C and chronic idiopathic constipation (CIC) at a dosage of 3 mg once 
daily.

Linaclotide is now first 
line for IBS-C
WHY?
• After reviewing the additional evidence, the panel made a strong recommendation 

for the use of linaclotide in individuals with IBS-C. Across 4 RCTs, linaclotide 
improved global assessment of IBS-C symptoms, abdominal pain, as well as 
adequate global response (although not shown in the evidence profile). The 
addition of a third phase 3 trial, which was performed predominantly in China, 
supports the efficacy of linaclotide for the treatment of IBS-C. The beneficial 
effects on linaclotide across all outcomes was very similar to that found in our 
prior TR, which did not include this third phase 3 trial

• A recent network meta-analysis ranked linaclotide first in efficacy among 
secretagogues for IBS-C, although head-to-head trials are lacking.

• Cost and Insurance coverage are the biggest barriers to implementing this 
treatment.
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Executive Summary of 
Recommendations – IBS-D

New or Updated Recommendationsa Strength of 
Recommendation

Certainty in Evidence

1. In patients with IBS-D, the AGA suggests using eluxadoline
Implementation remark: eluxadoline is contraindicated in patients 
without a gallbladder or those who drink more than 3 alcoholic 
beverages per day

Conditional Moderate

2a. In patients with IBS-D, the AGA suggests using rifaximin Conditional Moderate

2b. In patients with IBS-D with initial response to rifaximin who 
develop recurrent symptoms, the AGA suggests retreatment with 
rifaximin

Conditional Moderate

3. In patients with IBS-D, the AGA suggests using alosetron Conditional Moderate

4. In patients with IBS-D, the AGA suggests using loperamide Conditional Very low

5. In patients with IBS, the AGA suggests using TCAs Conditional Low

6. In patients with IBS, the AGA suggests against using SSRIs Conditional Low

7. In patients with IBS, the AGA suggests using antispasmodics Conditional Low

Newer Drugs for IBS-D

• Eluxadoline is a minimally absorbed mixed μ- and κ-opioid receptor agonist and 
δ-opioid receptor antagonist that was developed to reduce constipation and 
increase analgesic potency compared with pure μ-opioid agonist. Eluxadoline
is FDA-approved for the treatment of IBS-D at a dosage of 100 mg twice daily  
Eluxadoline is contraindicated in patients without a gallbladder or those who 
drink more than 3 alcoholic beverages per day (increased risk of Pancreatitis).

• Note for Rifaximin:
• “The panel made a conditional recommendation for initial treatment with 

rifaximin in individuals with IBS-D and for retreatment in patients with IBS-
D who had initial response but develop recurrent symptoms. Although the 
evidence shows that initial treatment and retreatment with rifaximin is 
efficacious, the improvements across many outcomes may be small and 
may not be clinically meaningful.”
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Visual Summary 

Conclusion

• Recently published AGA guidelines summarize new data 
for the treatment of this disorder.

• Lifestyle and OTC/generic therapies should be used in all 
levels of symptoms but with moderate to severe symptoms 
in patients with IBS-C linaclotide has the strongest 
recommendation.

• Prescription therapies for IBS-D exist but are expensive 
with safety issues of which all prescribers should be 
aware.
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Gamechanger #2

•Tripeptide: Dual GIP and GLP-1 
Receptor Agonist

• Miracle drug or Fen-Phen Redux?

Tirzepatide: A Novel Dual 
GIP and GLP-1 Receptor Agonist

• Molecular Attributes1

• Tirzepatide is a multifunctional peptide based on the native GIP 
peptide sequence, modified to bind to GIP or GLP-1 receptors.

• Tirzepatide is a 39−amino acid linear peptide and includes a C20 
fatty diacid moiety.

• Tirzepatide has a mean half-life of ~5 days, enabling once-weekly 
dosing.

• It is in late phase III clinical trial program (SURPASS)2-7.

* Participants had T2D with inadequate glycemic control on diet and exercise 
alone or on a stable dose of metformin monotherapy.

1. Coskun. Molecular Metab. 2018;18:3. 2. Rosenstock. Lancet. 2021;398:143. 3. Frias. NEJM. 2021;[Epub]. 
4. Ludvik. ADA 2021. Abstr 78-LB. 5. Lily news release. investor.lilly.com/news-releases/news-release-details/lillys-tirzepatide-achieves-all-primary-and-key-
secondary-study. 6. Dahl. ADA 2021. Abstr 80-LB. 7. NCT04255433.

17

18



10

Overview of the 
SURPASS Studies

1. Rosenstock. Lancet. 2021;398:143. 2. Frias. NEJM. 2021;[Epub]. 3. Ludvik. ADA 2021. Abstr 78-LB. 
4. Lily news release. investor.lilly.com/news-releases/news-release-details/lillys-tirzepatide-achieves-all-primary-and-key-secondary-study. 5. Dahl. ADA 2021. 
Abstr 80-LB. 6. NCT04255433.

Study Design N Background
Therapy Comparator

Mean Baseline Characteristics

A1C, % Duration of 
Diabetes, Yr

BMI, kg/m2

SURPASS-11 Blinded 478 None Placebo 7.94 4.7 31.9

SURPASS-22 Open label 1879 Metformin Semaglutide 8.28 8.6 34.2

SURPASS-33 Open label 1444 Metformin ± SGLT-2i Degludec 8.17 8.4 33.5

SURPASS-44 Open-label 2000 Metformin ± SGLT2 or SU Glargine 8.52 11.8 NR

SURPASS-55 Blinded 475 Glargine ± metformin Placebo 8.31 13.3 33.4

SURPASS-
CVOT6 Blinded 12,500 

(planned) Any Dulaglutide NR NR NR

Dahl. ADA 2021. Abstr 80-LB. Frias. NEJM. 2021;385:503. Giorgino. ADA 2021. Abstr 78-LB. Rosenstock. Lancet. 2021;398:143. 

SURPASS: Study Design

Tirzepatide 5 mg QW

Tirzepatide 15 mg QW

Tirzepatide 10 mg QW

Comparator

Persons with T2D, A1C 
≥7.0% to ≤9.5%, 
BMI ≥2 3kg/m2, 

stable background 
medications, eGFR 

≥30 mL/min/1.73m2,
no T1D, no history of 

pancreatitis

Safety/follow-up

• Primary endpoint: superiority (placebo-controlled studies) or noninferiority (for active comparator trials) of 
tirzepatide for mean change in A1C at Wk 40

All tirzepatide groups received 2.5-mg lead-in dose until Wk 4, when the dose 
was scaled up stepwise by 2.5-mg every 4 wk until target dose reached. 
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SURPASS: Tirzepatide Reduces 
A1C in Type 2 Diabetes

1. Rosenstock. Lancet. 2021;398:143. 2. Frias. NEJM. 2021;385:503. 3. Giorgino. ADA 2021. Abstr 78-LB. 4. Lily news release. 
investor.lilly.com/news-releases/news-release-details/lillys-tirzepatide-achieves-all-primary-and-key-secondary-study. 5. Dahl. ADA 2021. Abstr 80-LB. * Denotes statistical significance to comparator.

Frias. NEJM. 2021;385:503. 

SURPASS-2: Study Design
Tirzepatide 5 mg QW
+ Metformin (n = 470)

Tirzepatide 15 mg QW
+ Metformin (n = 470)

Tirzepatide 10 mg QW
+ Metformin (n = 469)

Semaglutide 1 mg QW
+ Metformin (n = 469)

Persons with T2D, A1C ≥7.0% 
to ≤10.5%; BMI ≥25 kg/m2; 
stable metformin therapy 

≥1500 mg/day in 
previous 3 mo, eGFR 

≥45 mL/min/1.73 m2; no T1D; 
no other antihyperglycemic 
therapy in previous 3 mo

(N = 1878)

Follow-up

• Primary endpoint: noninferiority of tirzepatide 10 mg and/or 15 mg vs semaglutide for mean change 
in A1C at Wk 40

All tirzepatide groups received 2.5-mg lead-in dose until Wk 4, when dose was scaled up stepwise by 2.5 mg every 4 wk
until target dose reached. Semaglutide group received 0.25-mg lead-in dose until Wk 4, then 0.5mg until Wk 8.

21

22



12

SURPASS-2: 
Baseline Characteristics

Characteristic
TZP 5 mg
(N = 470)

TZP 10 mg 
(N = 469)

TZP 15 mg 
(N = 470)

SEMA 1 mg
(N = 469)

Total
(N = 1878)

Age, yr ± SD 56.3 ± 10.0 57.2 ± 10.5 55.9 ± 10.4 56.9 ± 10.8 56.6 ± 10.4

Female, n (%) 265 (56.4) 231 (49.3) 256 (54.5) 244 (52.0) 996 (53.0)

Duration of diabetes, yr ± SD 9.1 ± 7.16 8.4 ± 5.90 8.7 ± 6.85 8.3 ± 5.80 8.6 ± 6.46

A1C, % ± SD 8.32 ± 1.08 8.30 ± 1.02 8.26 ± 1.00 8.25 ± 1.01 8.28 ± 1.03

FSG, mg/dL ± SD 173.8 ± 51.87 174.2 ± 49.79 172.4 ± 54.37 171.4 ± 49.77 172.9 ± 51.46

Weight, kg ± SD 92.5 ± 21.76 94.8 ± 22.71 93.8 ± 21.83 93.7 ± 21.12 93.7 ± 21.86

BMI, kg/m2 ± SD 33.8 ± 6.85 34.3 ± 6.60 34.5 ± 7.11 34.2 ± 7.15 34.2 ± 6.93

eGFR, ml/min/1.73 m2 ± SD 96.6 ± 17.51 95.5 ± 16.62 96.3 ± 16.92 95.6 ± 17.25 96.0 ± 17.07

Frias. ADA 2021. Abstr 84-LB. Frias. NEJM. 2021;385:503. 

Frias. NEJM. 2021;385:503. Frias. ADA 2021. Abstr 84-LB. 

SURPASS-2: A1C Over Time and 
Change From Baseline at 40 Wk

Overall mean baseline A1C: 8.28%
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Frias. ADA 2021. Abstr 84-LB. Frias. NEJM. 2021;385:503. 

Proportion of Participants 
Achieving A1C Goals at 40 Wk

*P <.05 vs semaglutide 1 mg. †P <.001 vs semaglutide 1 mg.

Tirzepatide 5 mg
Tirzepatide 10 mg
Tirzepatide 15 mg
Semaglutide 1 mg

A1C <7.0% A1C ≤6.5% A1C <5.7%

*
85

†
89

†
92

81 *
74

†
82

†
87

66

†
29

†
45

†
51
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Frias. ADA 2021. Abstr 84-LB. Frias. NEJM. 2021;385:503. 

SURPASS-2: 7-Point SMBG 
at Baseline and at 40 Wk
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Frias. ADA 2021. Abstr 84-LB. Frias. NEJM. 2021;385:503. 

SURPASS-2: Body Weight Over Time 
and Change From Baseline at 40 Wk

Overall mean baseline weight: 93.8 kg 
(BMI: 34.2 kg/m2)

Arrows indicate when the maintenance dose of tirzepatide 
5 mg, 10 mg, and 15 mg and semaglutide 1 mg is 

achieved. *P <.001 vs semaglutide 1 mg.

SURPASS-2: Overview of 
Adverse Events

Frias. ADA 2021. Abstr 84-LB. Frias. NEJM. 2021;385:503. 

Characteristic, n (%)
TZP 5 mg
(N = 470)

TZP 10 mg 
(N = 469)

TZP 15 mg 
(N = 470)

SEMA 1 mg
(N = 469)

Participants with ≥1 TEAE 299 (63.6) 322 (68.7) 324 (68.9) 301 (64.2)

SAEs 33 (7.0) 25 (5.3) 27 (5.7) 13 (2.8)

Deaths* 4 (0.9) 4 (0.9) 4 (0.9) 1 (0.2)

TEAEs with ≥5% frequency

Nausea 82 (17.4) 90 (19.2) 104 (22.1) 84 (17.9)

Diarrhea 62 (13.2) 77 (16.4) 65 (13.8) 54 (11.5)

Vomiting 27 (5.7) 40 (8.5) 46 (9.8) 39 (8.3)

Dyspepsia 34 (7.2) 29 (6.2) 43 (9.1) 31 (6.6)

Decreased appetite 35 (7.4) 34 (7.2) 42 (8.9) 25 (5.3)

Constipation 32 (6.8) 21 (4.5) 21 (4.5) 27 (5.8)

Abdominal pain 14 (3.0) 21 (4.5) 24 (5.1) 24 (5.1)

*Also included as SAEs. 
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SURPASS-2: Incidence of Nausea 
Over Time Through 40 Wk

Frias. ADA 2021. Abstr 84-LB. Frias. NEJM. 2021;385:503. 

SURPASS-2: Treatment 
Discontinuations

Frias. ADA 2021. Abstr 84-LB. Frias. NEJM. 2021;385:503.

*Deaths also included as discontinuations due to AE. 

Parameter
TZP 5 mg
(N = 470)

TZP 10 mg 
(N = 469)

TZP 15 mg 
(N = 470)

SEMA 1 mg
(N = 469)

Overall
P Value

Permanent discontinuation from study 
drug, n (%)

39 (8.3) 58 (12.4) 62 (13.2) 41 (8.7) .027

Adverse event* 28 (6.0) 40 (8.5) 40 (8.5) 19 (4.1) .012

Death 4 (0.9) 4 (0.9) 4 (0.9) 1 (0.2) .567

Failure to meet randomization criteria 0 0 1 (0.2) 1 (0.2) .624

Lost to follow-up 4 (0.8) 4 (0.9) 8 (1.7) 9 (1.9) .318

Physician decision 0 3 (0.6) 0 2 (0.4) .081

Protocol deviation 0 1 (0.2) 0 1 (0.2) .374

Withdrawal by subject 6 (1.3) 7 (1.5) 7 (1.5) 7 (1.5) .980

Pregnancy 1 (0.2) 0 1 (0.2) 1 (0.2) 1.000

Other 0 3 (0.6) 5 (1.1) 1 (0.2) .060
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SURPASS: Weight Loss With 
Tirzepatide in T2D

1. Rosenstock. Lancet. 2021;398:143. 2. Frias. NEJM. 2021;385:503. 3. Giorgino. ADA 2021. Abstr 78-LB. 4. Lily news release
investor.lilly.com/news-releases/news-release-details/lillys-tirzepatide-achieves-all-primary-and-key-secondary-study. 5. Dahl. ADA 2021. Abstr 80-LB. *Denotes statistical significance to comparator. 

• SURMOUNT-1 and -2: persons with type 2 diabetes 
with obesity 
or BMI >27 kg/m2, with comorbidities

• SURMOUNT-3 and -4: persons with obesity

• Anticipated completion in 2023

Phase III SURMOUNT Studies: 
Tirzepatide for Weight Loss

NCT04184622. NCT04657003. NCT04657016. NCT04660643. Slide credit: clinicaloptions.com
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• >2000 subjects (85% with history of CVD)

• Background of metformin, SGLT2, and/or sulfonylurea

• Tirzepatide started at 2.5 mg, increased to final randomized dose 
(5 mg, 10 mg, or 15 mg) over 20 wk

• Glargine started at 10 units/day, titrated to FPG <100 mg/dL

• Primary endpoint: noninferiority vs glargine in change in A1C 
at 52 wk

SURPASS-4: Tirzepatide vs Glargine
in Patients at High Risk for CVD

Lily news release. investor.lilly.com/news-releases/news-release-details/lillys-tirzepatide-achieves-all-primary-and-key-secondary-study.

Tirzepatide vs Glargine: 
Glycemic Outcomes

Lily news release. investor.lilly.com/news-releases/news-release-details/lillys-tirzepatide-achieves-all-primary-and-key-secondary-study.
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Tirzepatide vs Glargine: 
Selected Safety Measures

Adverse Events, % Tirzepatide 5 mg Tirzepatide 10 mg Tirzepatide 15 mg Glargine 

Hypoglycemia (BG <54 mg/dL) 6.7 5.5 6.5 15

Nausea 11.9 15.9 22.2 1.6

Diarrhea 12.2 19.5 20.4 3.2

Treatment discontinuation 8.2 7.3 8.9 2.9

• Compared with glargine, tirzepatide was associated with no increased risk for 
3-point MACE, with HR: 0.74 (95% CI: 0.51-1.08)

• Meta-analysis of all phase III studies of tirzepatide vs comparators: HR: 0.81 
(95% CI: 0.52-1.26) 

Lily news release. investor.lilly.com/news-releases/news-release-details/lillys-tirzepatide-achieves-all-primary-and-key-secondary-study.

SURPASS-2: Effects on 
Cardiovascular Risk Factors

• Both semaglutide and dulaglutide have FDA indication for reduction of 3-point 
MACE in people with T2D and CVD

Dulaglutide PI. Frias. NEJM. 2021;385:503. Semaglutide PI. 

Mean Change 
From Baseline

TZP 5 mg
(N = 470)

TZP 10 mg 
(N = 469)

TZP 15 mg 
(N = 470)

SEMA 1 mg
(N = 469)

A1C, % -2.01 -2.24 -2.3 -1.86

Weight, kg -7.6 -9.3 -11.2 -5.7

LDL, % -7.7 -5.8 -5.2 -6.1

HDL, % +6.8 +7.9 +7.1 +4.4

TG, % -19.0 -24.1 -24.8 -11.5

SBP/DBP, mm Hg -4.8/-1.9 -5.3/-2.5 -6.5/-2.9 -3.6/-1.0

Slide credit: clinicaloptions.com
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• Randomized, double-blind phase III trial of tirzepatide vs 
dulaglutide in persons with type 2 diabetes and confirmed 
atherosclerotic CV disease (planned N: 12,500).

• Tirzepatide at maximal tolerated dose up to 15 mg QW + SoC

• Dulaglutide 1.5 mg QW + SoC

• Primary endpoint: noninferiority of tirzepatide vs dulaglutide in time 
to first occurrence of the composite endpoint of CV death, 
myocardial infarction, or stroke

NCT04255433.

SURPASS-CVOT Study Design

• In the phase III studies, treatment with tirzepatide demonstrates 
greater reduction in A1C vs semaglutide 1 mg, degludec, and glargine.

• Similarly, treatment with tirzepatide is associated with greater 
reduction in body weight.

• Compared with semaglutide 1 mg, treatment with tirzepatide is 
associated with greater reduction in cardiovascular risk factors of A1C, 
weight, BP, and greater improvements in TG and HDL-C.

• Reductions in LDL-C were significant, but similar to semaglutide 1 mg.

• Gastrointestinal side effects were similar to GLP-1 RA, but were 
numerically greater with tirzepatide compared with semaglutide 1 mg.

Summary
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Gamechanger #3

•Paxlovid Update in COVID-19

• IS the end in sight for the pandemic?

PATIENT DISPOSITION

Does Not Require  
Hospitalization or  
Supplemental Oxygen

PANEL'S RECOMMENDATIONS
All patents should be offered symptomatic management (Alll).

For patients who are at high risk of progressing to severe COVID-19,a use 1 of the following
treatment options:

Preferred Therapies
Listed in order of preference:

• Ritonavir-boasted nirmatrelvir (Paxlovld)b,c (Alla)
• Remdeslvirc,d (Bila)

Alternative Therapies
For use ONLY when neither of the preferred therapies are available, feasible to use, or clinically
appropriate. Listed in alphabetical order:

• Bebtelovimabe (CIII)
• MolnupIrav1rc,f (Clla)

The Panel recommends against the use of dexamethasoneg or other systemic corticosteroids in  
the absence of another Indication (Alll).

Ratings of Recommendations: A = Strong; B = Moderate; C = Weak
Ratings of Evidence: I = One or more randomized trials without major limitations; lla = Other randomized trials or subgroup analyses of randomized  
trials; llb = Nonrandomized trials or observational cohort studies ll = Expert opinion

aCDC webpage for criteria of high risk; bCaution about drug-drug interactions; cIf hospitalized , treatment course can be completed; dRemdesivir
is 3 consecutive day infusion; eBebtelovimab has in vitro activity but no clinical efficacy data; fMolnupiravir has lower efficacy than preferred  
options; gThere is currently a lack of safety and efficacy data using glucocorticoids in non-hopstialized patients
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Oral Nirmatrelvir for High-Risk 
Nonhospitalized Adults with Covid-19 

Nirmatrelvir plus Ritonavir
Drug-Drug Interactions

https://covid19treatmentguidelines.nih.gov/therapies/antiviral-therapy/ritonavir-boosted-
nirmatrelvir--paxlovid-/paxlovid-drug-drug-interactions/

https://covid19-druginteractions.org/checker
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Nirmatrelvir plus Ritonavir 
Interactions

Medications Without Clinically Relevant Interactions
These commonly prescribed medications may be co-administered without dose adjustment  and without 
increased monitoring. This list is not inclusive of all noninteracting medications within each drug category.

Acid reducing agents
• Famotidine
• Omeprazole
• Pantoprazole

Allergy medications
• Cetirizine
• Diphenhydramine
• Loratadine

Anti-infective agents
• Azithromycin
• Hydroxychloroquine

Diabetes medications
• Empagliflozin
• Insulin
• Metformin
• Pioglitazone

Immunosuppressants
• Methotrexate
• Mycophenolate
• Prednisone

Lipid-modifying agents
• Ezetimibe

Pain medications
• Acetaminophen
• Aspirin
• Codeine
• Ibuprofen
• Naproxen

Respiratory medications
• Corticosteroids (inhaled)
• Formoterol
• Montelukast

Early Remdesivir to Prevent Progression
to Severe COVID-19 in Outpatients

R.L. Gottlieb, C.E. Vaca, R. Paredes,J. Mera, B.J. Webb, G. Perez, G. Oguchi, P. Ryan, B.U. Nielsen, M. Brown, A. Hidalgo, Y. Sachdeva, S. Mittal, 0.  Osiyemi, J. 
Skarbinski, K.Juneja, R.H. Hyland, A. Osinusi, S. Chen, G. Camus, M. Abdelghany, S. Davies, N. Behenna-Renton, F. Duff, F.M. Marty,* M.J.  Katz, A.A. Ginde, S.M. 
Brown, J.T. Schiffer, and J.A. Hill, for the GS-US-540-9012 (PlNETREE) lnvestigators†
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Molnupiravir for Oral Treatment of
COVID-19 in Nonhospitalized Patients

A. Jayk Bernal, M.M. Gomes da Silva, D.B. Musungaie, E. Kovalchuk, A. Gonzalez, V. Delos Reyes, A. Martin-Quiros, Y. Caraco, A. Williams-Diaz, M.L. Brown,
J. Du, A. Pedley, C. Assaid, J. Strizki, J.A. Grobler, H.H. Shamsuddin, R. Tipping, H. Wan, A. Paschke, J.R. Butterton, M.G.Johnson, and C. De Anda, for the
MOVe-OUT Study Group*

• Long Covid is the disease encompassing the post-acute sequelae of SARS-CoV-2 
(PASC).

• No exact definition but expected to affect millions of people around the world. 

• VA Database study examined whether treatment with nirmatrelvir in the acute phase of 
COVID-19 is associated with reduced risk of post-acute sequelae. 

• Inclusion: SARS-CoV-2 positive test between March 01, 2022, and June 30, 2022, were 
not hospitalized on the day of the positive test, had at least 1 risk factor for progression 
to severe COVID-19 illness, and survived the first 30 days after SARS-CoV-2 diagnosis.

• Treated with oral nirmatrelvir within 5 days after the positive test (n=9217) and those 
who received no COVID-19 antiviral or antibody treatment during the acute phase of 
SARS-CoV-2 infection (control group, n= 47,123).

Long COVID and Paxlovid?

medRxiv preprint doi: https://doi.org/10.1101/2022.11.03.22281783. Accessed  12/1/22
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• Stats: Inverse probability weighted survival models were used to estimate the effect of 
nirmatrelvir (versus control) on a prespecified panel of 12 post-acute COVID-19 
outcomes and reported as hazard ratio (HR) and absolute risk reduction (ARR) in 
percentage at 90 days.

• Compared to the control group, treatment with nirmatrelvir was associated with reduced 
risk of PASC (HR 0.74 95% CI (0.69, 0.81), ARR 2.32 (1.73, 2.91)).

• Reduced risk of 10 of 12 post-acute sequelae in the cardiovascular system 
(dysrhythmia and ischemic heart disease), coagulation and hematologic disorders 
(deep vein thrombosis, and pulmonary embolism), fatigue, liver disease, acute 
kidney disease, muscle pain, neurocognitive impairment, and shortness of breath.

• Nirmatrelvir was also associated with reduced risk of post-acute death (HR 0.52 (0.35, 
0.77), ARR 0.28 (0.14, 0.41).

• Benefit in people who were unvaccinated, vaccinated, and boosted, and in people with 
primary SARS-CoV-2 infection and reinfection.

Long COVID and Paxlovid

• COVID is not gone!
• New variants are more infectious if less virulent
• Ab treatments have essentially lost their effectiveness
• No new treatments are on the short-term horizon

• Paxlovid remains the preferred treatment
• WATCH for Drug Interactions
• Advocate for its appropriate use

Conclusion
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Gamechanger #4

•Status Epilepticus Treatment Update

• Too Little (drug), Too Late?

Morbidity and Mortality
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When is epilepsy treatment
not successful?

• Most patients with new-onset epilepsy respond to treatment 

• 30%-40% of patients do not respond to medical treatment

• Persistent seizures are more likely in patients with symptomatic epilepsy

Brodie MJ, et al. Neurology. 2012;78:1548-53. Kwan P, Brodie MJ. N Engl J Med. 2000;342:314-19.

Defining Seizure Emergencies

Duration Criteria

Brief seizures <5 minutes

Status epilepticus (SE) >30 minutes 

• Continuous seizure activity
• ≥2 sequential seizures without full recovery of consciousness
• Cerebral autoregulation and neuronal damage after 30 

minutes

Prolonged seizures Last 5-30 minutes

Acute repetitive seizures

• Mental status preserved between seizures
• ≥3 within 24 hours (in patients whose habitual seizure 

frequency is ≤3 per day)
• Increased risk of prolonged seizures
• Physically and socially disabling
• Common concern for patients with intractable epilepsy

Glauser T, et al. Epilepsy Curr. 2016;16:48-61.
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• Most seizures are brief.
• After 5 minutes of seizure activity, risk of a prolonged 

seizure increases.
• 5-minute threshold minimizes :

• Risk of prolonged seizures
• Adverse outcomes from needless intervention during 

brief, self-limited seizures

• 30-minute definition:
• Duration of convulsive status epilepticus that may lead 

to permanent neuronal injury

Glauser T, et al. Epilepsy Curr. 2016;16:48-61.

Rationale for the 5-minute
and 30-minute Definitions

• Loss of cerebral autoregulation and neuronal 
damage in 30ʹ

• Hippocampal and neocortical neuronal loss 
• Complications:

• Hyperthermia
• Acidosis
• Hypotension
• Respiratory failure
• Rhabdomyolysis

Perks A, et al. BJA Br J Anaesth. 2012;108:562–571.

Pathophysiology of 
Prolonged Seizures
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Status Epilepticus
Presentations

Glauser T, et al. Epilepsy Curr. 2016;16:48-61.

Convulsive

• Repeated generalized tonic-clonic seizures 

• Persistent postictal depression of neurologic function 
between seizures

• Myoclonic

Nonconvulsive
• Subtle status epilepticus
• Continuous or fluctuating epileptic twilight state
• Spike-wave-stupor

Repeated partial • Focal motor signs, focal sensory symptoms, or focal impairment of function
• Not associated with altered awareness (epilepsia partialis continua)

SE, status epilepticus
DeLorenzo RJ, et al. Epilepsia. 1992;33(S4):S15-25.

• Risk is related to age
• Very young and elderly 

• Precipitating events for SE
• Acute insults
• Neurologic abnormality

• Risk in patients with epilepsy
• 10% with epilepsy present with SE
• 25% of SE occurs in those with epilepsy
• 15% of epilepsy patients experience SE

Epilepsy Causes (adults)

Who is at risk for SE?
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• 55,000 deaths per year
• Overall incidence of SE between 102,000 and 150,000
• 25% of SE cases are nonconvulsive

• Risk is related to:
• Seizure type and etiology
• Patient age

• Bimodal mortality distribution
• Overall, 26% risk in adults  38% over 60 years old  50% 

over 80 years old 
• Seizure duration AED, antiepileptic drug; SE, status epilepticus

Behrouz R, et al. J Am Osteopath Assoc. 2009;109:237-245. Boggs JG. Epilepsy Curr. 2004;4:25-27. 
Neligan A, Shorvon SD. Arch Neurol. 2010;67:931-940. 

Mortality Risk Following
Status Epilepticus

• Basic critical care and emergency principles apply and are 
widely accepted, BUT:

• Pharmacologic management varies 
• Patients may not receive adequate treatment because:

• Therapy is aimed at reducing rather than terminating 
seizures

• Inefficient therapies are used (e.g., sedatives or paralytics)
• Insufficient anticonvulsant doses are used

• Prehospital care is neglected…
• Acute rescue medication is underutilized

Mortality Risk Following
Status Epilepticus

Glauser T, et al. Epilepsy Curr. 2016;16:48-61.
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SE Treatment Algorithm
Overview*

*Summary of guidelines; see publication for complete recommendations; ABCD, Airway, Breathing, Circulation, 
Disability (Neurologic); B, buccal; ECG, electrocardiogram; ED, emergency department; EEG, 
electroencephalogram; IM, intramuscular; IN, intranasal; IV, intravenous; SE, status epilepticus. 
Glauser T, et al. Epilepsy Curr. 2016;16:48-61.

Initial-therapy Phase
Highlights

≳, indicates non-significant trend; IM, intramuscular; IV, intravenous
Treiman DM, et al. N Engl J Med. 1998;339:792–798. Alldredge BK, et al. N Engl J Med. 
2001;345:631-637. Silbergleit R, et al. Epilepsia. 2013;54:74–77.

1998 VA SE Study (adults)

Equivalent treatments
IV lorazepam = IV diazepam = IV phenobarbital

Superiority
IV lorazepam > IV phenytoin

2001 Alldredge trial (adults, prehospital)

Treatments
IV lorazepam ≳ IV diazepam > IV placebo

2011 RAMPART study (adults and children, prehospital)

Treatments
IM midazolam > IV lorazepam when no IV access established
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Second-therapy Phase
Highlights

Treiman DM, et al. N Engl J Med. 1998;339:792–798.

1998 VA SE Study, second blinded treatment (adults)

Equivalent treatments

IV lorazepam 
followed by

IV phenytoin 

IV phenobarbital 
followed by

IV phenytoin 

IV phenytoin 
followed by

IV lorazepam 

IV diazepam + 
phenytoin 

followed by

IV lorazepam 

Trials in Second Phase
Therapies: ESETT

Kapur J, et al. N Engl J Med. 2019;381:2103-2113.

Established Status Epilepticus Treatment Trial (ESETT)

Endpoint: Absence of clinically evident seizures and improved responsiveness at 60 minutes (N=384)

Levetiracetam (60 mg/kg) Fosphenytoin (20 mg/kg) Valproate (40 mg/kg)

47% 45% 46%

Adverse events
• Similar incidences with all treatments
• Nonsignificant difference in hypotension and endotracheal intubation (fosphenytoin)
• Nonsignificant difference in deaths (levetiracetam)
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Trials in Second Phase
Therapies: TRENDS

Husain AM, et al. Ann Neurol. 2018;83:1174-1185.

Treatment of Recurrent Electrographic Nonconvulsive Seizures Trial (TRENDS)

Endpoint
• Absence of electrographic seizures for 24 hours (N=74)
• Noninferiority

Lacosamide (400 mg) Fosphenytoin (20 mg/kg)

63% 50%

Adverse events
• Similar incidence

• Begin when seizure duration reaches 40 minutes
• No clear evidence to guide selection
• Considered substantially less effective than previous 

phases of therapy
• Treatment options:

• Repeat second phase therapy or anesthetic doses of 
thiopental, midazolam, pentobarbital, or propofol

Glauser T, et al. Epilepsy Curr. 2016;16:48-61.

Third-phase Therapy
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• Retrospective cohort study of all adult patients with SE admitted to our hospital 
from 2017 to 2020. 

• Compared outcomes of patients with SE who received adequate dosing 
(according to practice guidelines) to those who did not.

• Results: 111 adult patients were included of whom 91% were seen initially in 
our emergency department. 75% had convulsive SE on presentation. 
Approximately 55% and 68% of patients did not receive an appropriate dose of 
BZD or levetiracetam, respectively. No difference was found in length of stay or 
mortality alone. Inadequate dosing of BZD was associated with worse clinical 
outcomes based on GOS (43.6% favorable outcome vs 62.5% with adequate 
dosing P = .046 (95% CI, 1.01-4.60)) and inadequate dosing of both drugs was 
also associated with a worse GOS outcome (HR, 2.91 (95% CI, 1.05-9.67, P = 
.02). 

Braun KRM, Pham LL, Wall GC, Welty TE. Suboptimal Dosing of Benzodiazepines and Levetiracetam in a 
Cohort of Status Epilepticus Patients and Outcomes Associated with Inadequate Dosing. J Pharm Pract. 
2022 Apr 10:8971900221088804. doi: 10.1177/08971900221088804

DOSE APPROPRIATELY!

Gamechanger #5

•Acetazolamide adjunctive therapy to 
loop diuretics in CHF

• An old dog with a new trick?
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• Carbonic Anhydrase inhibitor used in the 1970s as one 
of the first diuretics on the market

• Weak activity and numerous ADRs long-term including 
metabolic acidosis

• Abandoned when loop diuretics came on the market

• However, some recent studies suggest this drug can 
enhance the effect of loop diuretics long term and may 
amirolate the metabolic alkalosis with overuse of loop 
diuretics.

• ADVOR study complete to examine this issue further.

Mullens W, Dauw J, Martens P, et al. N Engl J Med 2022;387:1185-95

Acetazolamide

• The ADVOR trial was a multicenter, randomized, parallel-group, double-blind, 
placebo-controlled trial of patients hospitalized with acute decompensated 
heart failure. Patient were randomized in 1:1 fashion to IV bolus of 
acetazolamide (500 mg daily, n = 259) or matching placebo (n = 260).

• Oral loop diuretics were given intravenously at double the oral maintenance 
dose over split doses. Participants received acetazolamide or placebo 
simultaneously with first dose of loop diuretics each day.

• Total number randomized: 519

• Median duration of follow-up: 3 months

• Mean patient age: 78 years

• Percentage female: 37.4%

ADVOR Study
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• Inclusion criteria:
• Clinical signs of volume overload (edema, pleural effusion, ascites)
• N-terminal pro–B-type natriuretic peptide (NT-proBNP) >1000 pg/mL or BNP 

>250 pg/mL

• Exclusion criteria:
• Receipt of acetazolamide maintenance therapy
• Treatment with a sodium–glucose cotransporter 2 inhibitor (SGLT2i)
• Systolic blood pressure <90 mm Hg
• Estimated glomerular filtration rate <20 mL/min/1.73 m2

• Other salient features/characteristics:
• Median home furosemide maintenance dose: 60 mg
• Mean left ventricular ejection fraction: 43%
• Median creatinine: 1.5 mg/dL

Patient Characteristics 

Results

• Increased successful diuresis

• No significant ADRs including 

metabolic acidosis

• One day decreased length of stay 

in acetazolamide arm (p < 0.01)
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• The results of this trial showed that, among patients with acute 
decompensated heart failure, treatment with IV acetazolamide in addition 
to IV loop diuretics led to significantly greater incidence of successful 
decongestion within 3 days of randomization as compared with placebo.

• Patients who received acetazolamide also had shorter length of stay without 
a significant difference in adverse event rate between both study groups.

• The study is limited in that it was exclusively performed in Belgium, which 
may limit generalizability across other racial/ethnic groups, and that 
concurrent SGLT2i use was excluded. 

• We will probably see this as an inpatient treatment for acute diuresis in CHF.

Conclusions

Gamechanger #6

•Monkeypox Update

• Just when you were tired of pandemics…
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Monkeypox Virus

• Poxvirus – in same family as 
viruses causing molluscum 
contagiosum and smallpox

• First discovered in 1959

• Can spread from animals or 
person-to-person

• Endemic to Western and 
Central Africa

Monkeypox Stats

Globally

• 23,276 cases in 
countries that have 
not historically 
reported monkeypox

• U.S. Cases (1/2/23)
• 29,913

• U.S. Deaths
• 20
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• Monkeypox is spread through close contact, including:
• Direct skin-to-skin contact with the monkeypox rash, sores, or scabs

• Contact with objects that have been used by someone with monkeypox (e.g., clothes, 
linens)

• Exposure to respiratory droplets or oral fluids during prolonged face-to-face contact 
with someone with monkeypox

• From pregnant people to the fetus

• Monkeypox can be spread during sexual contact with a person with monkeypox.

• Individuals are infectious until all scabs have fallen off and a fresh layer of skin 
has formed.

• The CDC has designated 3 levels of exposure risk (low, intermediate, and high)

How it Spreads

Symptoms

Symptoms include:
• Fever
• Headache
• Muscle aches and backache
• Swollen lymph nodes
• Chills
• Exhaustion
• A rash that can look like pimples or blisters that appears 

on the face, inside the mouth, and on other parts of the 
body, like the hands, feet, chest, genitals, or anus.

• The disease typically begins with early flu-like symptoms 
followed a few days later by a rash. The rash goes through 
different stages before healing completely. 

• Sometimes, people get a rash first, followed by other 
symptoms. Others only experience a rash.
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• Any suspected cases of monkeypox should immediately be reported to your 
local health department. 

• Test any patients with clinical symptoms consistent with Monkeypox. Testing is 
widely available and there is no shortage of testing capability. 

• Testing can be performed through your local state Laboratory of Public Health.  
They can provide clinical consultation, guidance on proper collection and 
sample submission, and facilitate prioritization of specimens for processing. 

• Testing is also now available commercially, including through:
• LabCorp: https://www.labcorp.com/infectious-disease/monkeypox
• Quest Diagnostics:  https://www.questdiagnostics.com/healthcare-

professionals/clinical-education-center/faq/faq286
• Aegis Science: https://www.aegislabs.com/our-services/monkeypox

Monkeypox Testing 
and Reporting 

• Anyone who is identified to have monkeypox should isolate away from others until all scabs 
separate and a fresh layer of healthy skin has formed underneath. Decisions about 
discontinuation of isolation should be made in consultation with a medical provider.

• Some congregate living facilities may be able to provide isolation on-site while others may        
need to move residents off site to isolate. 

• Detainees’ isolation spaces should have a door that can be closed and a dedicated bathroom that 
other residents do not use. 

• Multiple detainees who test positive for monkeypox can stay in the same living space.

• Clean and disinfect the areas where people with monkeypox spent time:
• Avoid activities that could spread dried material from lesions (e.g., use of fans, dry dusting, sweeping, or 

vacuuming) in these areas
• Soiled laundry should be gently and promptly contained in a laundry bag and never be shaken or handled 

in a manner that may disperse infectious material
• Covering mattresses in isolation areas (e.g., with sheets, blankets, or a plastic cover) can facilitate easier 

laundering 
• When handling dirty laundry from people with known or suspected monkeypox infection, staff, volunteers, 

or residents should wear a gown, gloves, eye protection, and a well-fitting mask or respirator

Infection Prevention
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Vaccines:
JYNNEOS
ACAM2000

Treatment:
Tecovirimat
Vaccinia Immune Globulin Intravenous (VIGIV)

Medical Countermeasures
Stockpiled for Orthopoxviruses
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JYNNEOS

JYNNEOS is a live vaccine produced from the 
strain Modified Vaccinia Ankara-Bavarian Nordic 
(MVA-BN), an attenuated, non-replicating
orthopoxvirus

Also known as IMVAMUNE, IMVANEX, MVA

Licensed by FDA in September 2019

Indication
JYNNEOS is indicated for prevention of smallpox and  
monkeypox disease in adults 18 years of age and older  
determined to be at high risk for smallpox or monkeypox  
infection

https://www.fda.gov/vaccines-blood-biologics/jynneos

ACAM2000

ACAM2000 is a live vaccinia virus vaccine

Licensed by FDA in August 2007

Replaced Dryvax - license withdrawn by  
manufacturer and remaining vaccine destroyed

Indication
ACAM2000 is indicated for active immunization against smallpox  
disease for persons determined to be at high risk for smallpox 
infection
CDC-held Emergency Access Investigational New Drug Protocol 
allows  use for Non-Variola Orthopoxvirus Infection (e.g., 
monkeypox) during  an outbreak

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5708a6.htm  
https://www.fda.gov/media/75792/download
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ACAM2000 and JYNNEOS

ACAM2000 JYNNEOS
Vaccine virus Replication-competent vaccinia virus Replication-deficient Modified  vaccinia Ankara

“Take” “Take”occurs No “take” aftervaccination

Inadvertent inoculation and 
autoinoculation

Risk exists No risk

Serious adverse event Risk exists Fewer expected

Cardiac adverse events Myopericarditis in 5.7 per 1,000  primary
vaccines

Risk believed to be lower than that  for ACAM2000

Effectiveness FDA assessed by comparing
immunologic response and “take”rates to Dryvax*

FDA assessed by comparing  immunologic 
response to  ACAM2000 & animal studies

Administration Percutaneously by multiple puncture  technique 
in single dose

Subcutaneously in 2 doses, 28 days  apart

*Both ACAM2000 and Dryvax are derived from the NYC Board of Health strain of vaccinia; ACAM2000 is a “second 
generation” smallpox vaccine derived from a clone of Dryvax, purified, and produced using modern cell culture technology.

On November 3, 2021, the Advisory Committee and  Immunization 
Practices (ACIP) voted to recommend  vaccination for select 
persons at risk for occupational  exposure to orthopoxviruses.

Research laboratory personnel, clinical laboratory personnel  
performing diagnostic testing for orthopoxviruses, and for  designated 
response team members at risk for occupational  exposure to 
orthopoxviruses.
Healthcare personnel who administer ACAM2000 or care for  patients 
infected with replication competent orthopoxviruses based  on shared 
clinical decision-making.

Pre-Exposure Prophylaxis

https://www.cdc.gov/poxvirus/monkeypox/
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ACIP Contraindications for 
ACAM2000 and JYNNEOS for PrEP

Contraindication
ACAM2000

Primary  
Vaccinees

ACAM2000
Revaccinees

ACAM2000
Household  
Contacts

JYNNEOS

History or presence of atopic dermatitis X X X

Other active exfoliative skin conditions X X X

Conditions associated with immunosuppression X X X

Pregnancy X X X

Aged <1 year X X X
Breastfeeding X X
Serious vaccine component allergy X X X

Known underlying heart disease (e.g., coronaryartery
disease or cardiomyopathy) X X

Three or more known major cardiac risk factors X

Transmission of monkeypox requires prolonged 
close  interaction with a symptomatic individual.

Brief interactions and those conducted using  
appropriate PPE in accordance with Standard  
Precautions are not high risk and generally do 
not  warrant PEP.

Post-Exposure Prophylaxis

https://www.cdc.gov/poxvirus/monkeypox/clinicians/monitoring.html#exposure
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Tecovirimat is an antiviral medication that is approved by the FDA for the treatment of human    
smallpox disease in adults and pediatric patients weighing at least 3 kg

Also known as TPOXX or ST-246

Oral capsule and IV formulations approved by FDA in July 2018 and May 2022, 
respectively

Indication:
Tecovirimat is indicated for the treatment of human smallpox disease in adults and  pediatric patients 
weighing at least 3 kg.

CDC-held Emergency Access Investigational New Drug Protocol allows use of  Tecovirimat for 
Non-Variola Orthopoxvirus Infection (e.g., monkeypox).

• Includes allowance for opening an oral capsule and mixing its content with liquid or soft food for pediatric 
patients weighing less than 13 kg

Available from the Strategic National Stockpile as an oral capsule formulation or an  intravenous vial 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/208627s000lbl.pdf 

Tecovirimat

Many individuals infected with monkeypox virus 
have a mild, self-limiting disease course in the 
absence of specific therapy.

The prognosis for monkeypox depends on multiple 
factors such as previous vaccination status, initial 
health status, and concurrent illnesses or 
comorbidities.

Guidance for Treatment
of Monkeypox

https://www.cdc.gov/poxvirus/monkeypox/
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Persons who should be considered for treatment following consultation with CDC  might include:
• Persons with severe disease (e.g., hemorrhagic disease, confluent lesions, sepsis, encephalitis, or 

other conditions requiring hospitalization)

• Persons who may be at high risk of severe disease:

• Persons with immunocompromise
• Pediatric populations, particularly patients younger than 8 years of age

• Pregnant or breastfeeding women

• Persons with one or more complications (e.g., secondary bacterial skin  infection; 
gastroenteritis with severe nausea/vomiting, diarrhea, or  dehydration; bronchopneumonia; 
concurrent disease or other  comorbidities)

Persons with monkeypox virus aberrant infections that include its accidental  implantation in eyes, 
mouth, or other anatomical areas where monkeypox virus  infection might constitute a special 
hazard (e.g., the genitals or anus).

Guidance for Treatment
of Monkeypox

https://www.cdc.gov/poxvirus/monkeypox/

VIGIV is licensed by FDA for the treatment of  complications due to vaccinia 
vaccination, including:
• Eczema vaccinatum
• Progressive vaccinia
• Severe generalized vaccinia
• Vaccinia infections in individuals who have skin conditions
• Aberrant infections induced by vaccinia virus (except in cases of isolated 

keratitis)

CDC-held Emergency Access Investigational New Drug Protocol allows use of 
VIGIV for Non-Variola Orthopoxvirus Infection (e.g., monkeypox)
https://www.fda.gov/vaccines-blood-biologics/approved-blood-products/vaccinia-immune-globulin-intravenous-human

Vaccinia Immune Globulin
Intravenous (VIGIV)
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• Monkeypox is usually self limited but can cause serious 
infection and even death.

• An STI…but it can spread via several vectors.

• Effective prevention and vaccines exist.
• Check for other STIs in appropriate patients

• Treatment is available but efficacy and safety remain 
uncertain.

Conclusions

Gamechanger #7

•GOLD/COPD Update

• New Guidelines with new stratifications

https://goldcopd.org/2023-gold-report-2/
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Pathophysiology1,2

• Gene and environment factors over one’s lifetime damaging the lungs and/or 
altering the normal development/aging process.

• Exposure to hazardous chemicals (smoking, polluted air, occupation exposures to 
dusts and fumes) or rare genetic factor results in chronic inflammation to the 
airways.

• Inflammation  Imbalances of proteases and antiproteases 
• Chronic inflammation  pathologic changes in airways and vasculature of the 

airways leading to obstruction
• Physiologic Abnormalities:

• Mucus hypersecretion
• Ciliary dysfunctions
• Airflow limitation 
• Hyperinflation
• Gas exchange abnormalities 
• Pulmonary hypertension
• Systemic effects
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≥2 moderate exacerbations or 
≥1 leading to hospitalization C

LAMA

D
LAMA or LAMA 

+LABA or 
ICS+LABA

0-1 moderate exacerbations 
(not leading to hospitalization A

Bronchodilator

B
LABA or LAMA

↑Exacerba on Hx
Symptoms

mMRC 0-1
CAT <10

mMRC ≥2
CAT ≥10

≥2 moderate exacerbations or 
≥1 leading to hospitalization E

LABA+LAMA
Consider LABA+LAMA+ICS if blood eos ≥ 

300

0-1 moderate exacerbations 
(not leading to hospitalization A

Bronchodilator

B
LABA + LAMA

↑Exacerba on Hx
Symptoms

mMRC 0-1
CAT <10

mMRC ≥2
CAT ≥10

2022 (Previous) 2023

Classifications and 
Medications
FEV1/FVC <0.7
• GOLD 1 (Mild): ≥80% predicted FEV1
• GOLD 2 (Moderate): 50-79% predicted FEV1
• GOLD 3 (Severe): 30-49% predicted FEV1
• GOLD 4 (Very Severe): <30% predicted FEV1
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Contributing Factors
to Exacerbations
• Adherence
• Inhaler technique
• Comorbidities
• Air pollution
• Viral and Bacterial Respiratory Infections 
• History of Exacerbations
• GERD
• Colder air 
• Older Age/worsening air flow

• Errors related to device mishandling are common in COPD patients.

• Meta-analysis (Chrystyn, 2017):
• Overall error rates: 50-100%
• pMDIs: at least one error = 86.8%
• DPIs: at least one error  = 60.9%

• Handling errors  compromised drug delivery  reduced efficacy

• Lack of device training is a key factor in handling errors

• Older adults: physical or cognitive factors

Chrystyn, et al.  Device errors in asthma and COPD: systematic literature review and meta-analysis.  MPJ Prim Care Respir Med;2017:27(1):22.
Bonini, et al. The importance of inhaler devices in the treatment of COPD. COPD Res Pract 2015;1(1):9.

Inhaler Technique Errors 
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• Device: active vs. passive dose

• Formulation: solution vs. powder

• Dose preparation: DPIs

• Patient:
• Physical skill, dexterity
• Hand strength
• Lung capacity
• Hand/breath coordination

Reasons for Inhaler Errors

• Metered-dose inhalers (MDI):
• Pressurized (pMDI)
• Breath-actuated 

• Dry powder inhaler (DPI):
• Multi-dose
• Single-dose

• Soft mist inhaler (SMI)

• Nebulizer

4 Types of Inhaler Devices
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Limitations:

• Requires coordination 
between actuation and 
inhalation 
• Actuation at beginning of slow 

deep breath
• Consider spacers
• Some breath-actuated 

devices (Respiclick™, 
RediHaler™)

MDIs

Advantages:

• Less expensive

• Portability

• Multi-dose device

• Some have dose counters

Pressurized 
metered-dose 
inhaler (pMDI)

Limitations:

• Dependent on peak 
inspiratory flow (PIF) rate
• Minimum = 30 L/min
• Optimal = >60 L/min

• Must protect from 
humidity

• Dose-preparation 
required for single-dose

DPIs

Advantages:

• Breath-actuated

• High portability

• Some multidose

Ellipta™ Diskus™ HandiHaler™
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Limitations:

• Requires coordination 
between actuation and 
inhalation

• Assembly required

SMIs

Advantages:

• Fine-slow velocity mist 
(>1s) facilitates 
coordination

• Independent of PIF

• Portability

Respimat™

Limitations:

• Delivery time 
~10minutes 
(pneumatic devices)

• Low portability 
(pneumatic devices)

• Some medication lost 
to atmosphere

• Limited drug availability

Nebulizers

Advantages:

• Fine-mist aerosol

• Eliminates coordination issues

• Eliminates PIF issues

• Medicare B coverage
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Critical Inhaler Errors

Device Error

pMDI

• Actuation after the end of inhalation
• Stopping inhalation immediately after actuation
• Inhaling too fast or forcefully
• Inhaling through nose

DPI
• Failure to insert capsule (single-dose) or load dose (multi-dose)
• Not holding device in correct position during/after loading
• Not inhaling deeply or forcefully enough

SMI
• Not rotating base to activate drug
• Not holding device upright during dose activation
• Not maintaining inhalation with drug spray
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• New IBS guidelines greatly clarify treatment of this disorder.

• Tripeptide may be the dawn of a new era in weight management -
if anyone can get/afford it.

• Advocate for Paxlovid treatment in appropriate COVID patients.

• DOSE APPPROPRIATELY in Status Epilepticus patients.

• Acetazolamide should be considered in appropriate patients and/or 
hospitalized patients with HFrEF exacerbations.

• Beware the pitfalls of Monkeypox:  stigma, vaccination, and 
treatment.

• Be aware of the updated GOLD guidelines and the role of ICSs.

Conclusions
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Questions?

Geoff.wall@drake.edu

Twitter: @nuwavepharm

CEimpact Gamechangers Clinical Conversations Podcast
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