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HAP: Hospital acquired pneumonia
VAP: Ventilator associated pneumonia
HCAP: Healthcare associated pneumonia
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Objectives

* Identify updates to the IDSA/ATS Community
Acquired Pneumonia (CAP) guidelines that
impact clinical practice in both inpatient and
outpatient settings

* Select an optimal antibiotic regimen for
treatment of CAP in various clinical scenarios
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CAP Diagnosis

Clinical signs Radiographic

evidence

and Pneumonia

symptoms




CAP Microbiology

* Bacterial pathogens
— Streptococcus pneumoniae

S Pseudomonas aeruginosa)
— Haemophilus influenzae

* Viral pathogens
— Rhinovirus

— Staphylococcus aureus
— Mycoplasma pneumoniae
— Legionella spp. — Human metapneumovirus

— Chlamydia pneumoniae — Influenza

* Emerging threats
— Methicillin-resistant

Staphylococcus aureus
(MRSA)

bmeccoP

— Respiratory syncytial virus
— COVID-19

Metly 17, Am 1 RespieCrti Care. 2019;20007)-045-¢67.

— Multi-drug resistant Gram-
negative bacteria (including

Serum Procalcitonin

* NOT recommended to differentiate viral vs.
bacterial etiology amongst patients with
confirmed CAP based on diagnostic criteria
— Sensitivity has been reported to be 38 to 91%

— Self WH et al. reported that a procalcitonin cutoff
of 0.1 ng/mL had a sensitivity of 80.9% to identify
bacterial pathogens

* “No procalcitonin threshold perfectly discriminated
between viral and bacterial pathogens.”

.2013;2000) 025 067,
017,65(2:183-190.

Criccr

Diagnostic Tests

* Blood and respiratory cultures

— Not routinely recommend in the outpatient
setting

— Recommended for antibiotic optimization in the
inpatient setting
* Legionella and Pneumococcal urinary antigen
testing
* Influenza molecular testing (NAAT)

* Serum procalcitonin
G’M ccP

Metlay _Am ) Respi Crt Core. 2019; 200():045-667.
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EMPIRIC ANTIBIOTIC SELECTION

Outpatient Setting

No comorbidities or
risk factors for MDROs

Amoxicillin 1 g three times daily
Azithromycin OR doxycycline
Doxycycline 100 mg twice daily
Alternative: Azithromycin 500 Moxifloxacinffllevofl_oxacin, of
mg on day 1 then 250 mg daily* (ROl EEEER

Comorbidities: chronic heart failure, lung, liver, or renal
ﬁ-)M Cc P disease, diabetes, alcoholism, malignancy or asplenia

Metly 7. Am I Respie Crti are. 2019, 20007)-045-c67.

Presence of
comorbidities

Amoxicillin/clavulanate OR 2"
or 3" generation cephalosporin

-

Supporting Evidence

* Evidence is lacking

« Sixteen randomized control trials evaluated
— No clear difference in clinically significant outcomes
amongst different antibiotic groups
* Macrolide monotherapy no longer recommend first-
line
— Studies showing treatment failure due to antibiotic
resistance

— Streptococcus pneumoniae resistance to macrolides is
reported to be >30% in the US

Tl STy Metlay . Am ) Respi i Core, 2019; 20007 e95-€67.




Knowledge Application

What antibiotic regimen would you select for the following patients
diagnosed with community acquire pneumonia being treated in the
outpatient setting?

1. WG who is a 76 year old female with PMH including dementia, HTN, and
hypothyroidism and no known medication allergies/intolerances.

2. JRwho is a 33 year pregnant female with no PMH and no known
medication allergies/intolerances.

3. MJwho is an 82 year old male with PMH including COPD, CHF, DM2, and
Afib who has no known medication allergies/intolerances. He is currently
taking dofetilide and his most recent EKG had a QTc of 495.

4. AP who is an 45 year old male with PMH including alcoholic cirrhosis
who reports an anaphylaxis reaction to amoxicillin 3 years ago.

[ G
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Inpatient Setting

Non-severe CAP with no Severe CAP with no risk
risk factors for MRSA or factors for MRSA or
P. aeruginosa P. aeruginosa

Ampicillin/sulbactam, cefotaxime,
ceftriaxone, or ceftaroline

+

Ampicillin/sulbactam, cefotaxime,
ceftriaxone, or ceftaroline

+
Azithromycin or clarithromycin

Azithromycin or clarithromycin*

Ampicillin/sulbactam, cefotaxime,
ceftriaxone, or ceftaroline

Levofloxacin or moxifloxacin +

Levofloxacin or moxifloxacin

Metlay 19 Am 1 Respr i Care. 2019, 20007)-545-667.

Supporting Evidence

* Decision to NOT included beta-lactam monotherapy as a
treatment option

Inpatient Setting

Presence of risk factors for MRSA and

q eta-lactam + atients not 2% vs. .
Multicenter non. | Bt Pati BL 41.2% vs. BLM! P. aeruginosa
a L L macrolide (BLM) meeting criteria 33.6%; did NOT
Garin N etal. inferiority, - "
Clor ] vs. beta-lactam for clinical stability | meet non-
randomized tria monotherapy (BL) | atday 7 inferiority criteria
Prospective and BLM vs. BL MRSA: vancomycin or linezolid
. Systematic review | retrospective " mortality (OR
AStRteL and meta-analysis | studies comparing horely 0.67, 95% C1 0.61-
BLM vs. BL 0.73, P<0.001)
Randomized BLM vs. BLall P. aeruginosa: piperacillin/tazobactam,
SR controlled trials cause mortality = .
Horita N et al. a‘r/|d g s and observational | All-cause mortality | (OR 0.8, 95% CI cefe pime, ceftazidi me, aztreonam,
studies comparing 0.69-0.92, P
BLM vs. BL p=0.002) meropenem, imipenem
Gari N JANA Itern M. 2034,17412)3894 1501
HMCCP NNt bMccP O

Determining Risk Factors

* No longer recommended to use classification
of healthcare-associated pneumonia
* Recommend to identify “locally validated risk
factors”
* Risk factors identified in literature
— Previous isolation of the multi-drug resistant
organism in the past year
— Recent hospitalization and receipt of parenteral
antibiotics in the last 90 days

MCCP O ——

Antibiotic De-escalation

* Tailor antibiotic therapy to identified pathogens
* MRSA nasal PCR
— Dangerfield et al. reported sensitivity of 88.0% and
specificity of 90.1% resulting in negative predictive value
(NPV) of 99.2%
— Parente et al. performed a meta-analysis and determined a

pooled sensitivity and specificity of 85% and 92.1% and
NPV 98.1% for CAP/HCAP

* Antibiotic de-escalation with negative culture data at
48 hours

¢ Parenteral to oral transition
@ IMCCP s B o
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Aspiration Pneumonia

* Adding anaerobic coverage is not routinely
recommend
— Exception: patients with lung abscess or empyema

* Aspiration of gastric contents results in aspiration
pneumonitis
— Resolution of symptoms within 24-48 hours without need

for antibiotics

* Anaerobic organisms have not been identified as a
major etiology of pneumonia resulting from acute
aspiration events

imccpP i g s 0 7 tmccpP R ———
[A04R 3 8 s 5o, it Coe e 2003167 1650165 o Tl S
Def ion reatment
Study design Multicenter, noninferiority randomized clinical trial N
(Repieter) ) Accepted to be
) Adult hospitalized patients diagnosed with CAP blood cultures  Procalcitonin P Macrolide
Patient L . . . 2007 used per IDSA
Jati * Exclusions: immunocompromised, MRSA or P. aeruginosa pneumonia, Guideli recommended  not addressed HAP/VAP/HCAP monotherapy
population hospitalization in the past 14 days, extrapulmonary infection uicetines mainly for guid{e\lline/s recommended
Randomized to an intervention and control group: severe CAP
Intervention « Intervention: duration of therapy based on guidance from Infectious Diseases Respiratory and  Procalcitonin
Society of America/American Thoracic Society guidelines blood cultures  not
« Control: duration of therapy determined by physicians also recommended Macrolide
imical dav 10: C 1 48.6% a1 1on 56.3% (o= 0.18 2019 recommended  to be used to Recommended monotherapy
Cl inical success at day 10: Control 48.1 Be vs !nten/ent!on .3% (p=0.18) o ines in patients determine to be no longer
Outcomes CMhmcaIC:uPccelss a:day 30: Control 88‘6:’ V;'_"éemenr;"{'?l'g% (p= 0'33) 272 empirically whether or not abandoned recommended
( fgnm) -related symptoms score at day 5: Control 24.7 vs. intervention 27. treated for antibiotics first line
p=0 MRSA or should be
Conclusion The IDSA/ATS guidance on duration of therapy for CAP is appropriate and can be P. aeruginosa initiated
safely implemented into practice.
(ﬂM CCP G’)M CCP OS——
Ll =2l Uranga . JAMA e Med. 2016,1769)1257-1265 e ST,

Knowledge Application

GO is a 77 year old male with past medical history of severe COPD, HTN, DM2,
and CAD s/p 2vCABG in 2015. GO has had two hospital admissions over the
past 3 months. His most recent admission was 12/15-12/30 and he spent 4
days in the ICU and received cefepime for treatment of pneumonia.

He presents to the hospital on 1/15 with shortness of breath, worsening
cough with thick sputum production and fever to 101.3. Patient was brought
from his nursing home and his caretakers reported as aspiration event while
eating dinner the day before his symptoms started. Inthe ED he is intubated
due to his acute respiratory failure and admitted to the medical ICU. CXR
reveals left lower lobe and right middle lobe consolidations concerning for
pneumonia. Tracheal aspirate is collected for culture and ceftriaxone,
metronidazole, and azithromycin are started for empiric treatment of
community acquired pneumonia.

bmeccoP
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Duration of Therapy

* Continue antibiotic therapy for a minimum of 5 days
and until clinical stability is achieved

¢ Clinical stability:
— Resolution of vital sign abnormalities (heart rate,

respiratory rate, blood pressure, oxygen saturation, and
temperature)

— Ability to eat
— Normal mentation

¢ Duration of 7 days is recommended for presumed or
confirmed MRSA or P. aeruginosa pneumonia

Knowledge Application

Ht 6’3" Wt 95 kg Allergies: none known
Vitals:

BP 86/62 mmHg @ 0100 HR 120 bpm T 101.4 F
BP 92/76 mmHg @ 0600 HR 92 bpm T99.6 F
BP 98/78 mmHg @ 1000 HR 110 bpm T 98.6 F
Pertinent labs:

SCr 1.4 mg/dL

WBC 16.7 x 103/L

Infectious work-up:

12/16 sputum cx: 3+ Pseudomonas aeruginosa
1/15 tracheal aspirate cx: pending

1/15 Nasal MRSA NAAT: negative

1/15 atypical NAAT: pending

HmccpP
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Knowledge Application
Would you recommend any changes to the

patient’s empiric antibiotic regimen. If so, what
would you recommend?

G’ME,EE

Knowledge Application

1/18: Patient has been transferred to the medicine unit and the team is
preparing him for discharge.

Vitals:

1/18:BP 112/82 mmHg HR 88 bpm T98.6 F RR 20 rpm

Oxygen saturation 96% on baseline 2L 02 requirement

Pertinent labs:

WBC 8.7 x 10%/L

Infectious work-up:

1/15 tracheal aspirate cx: Haemophilus influenzae (beta-lactamase positive)
1/15 Nasal MRSA NAAT: negative

1/15 atypical NAAT: negative for all pathogens

G’MEEF’

Knowledge Application

What antibiotic regimen would you recommend
for discharge?

What duration of antibiotic therapy would you
recommend?

G’ME,EE

NEW ANTIBIOTICS FOR CAP
TREATMENT

G’MEEF’

Lefamulin

* FDA approved for adults with CAP in August
2019
* Spectrum of activity
— Streptococcus pneumoniae
— Moraxella catarrhalis
— Haemophilus influenzae
— Staphylococcus aureus (including MRSA)
— Atypical bacteria

Lefamulin

¢ LEAP-1 study: lefamulin was non-inferior to
moxifloxacin +/- linezolid for seven day treatment
course for CAP

¢ LEAP-2 study: lefamulin 5 day course was non-
inferior to moxifloxacin 7 day course for treatment of
CAP

¢ Limitations
— QT prolongation
— Drug interactions
— Teratogenicity

Lofarmulin (Xerlata) for ijecton package ot Prussia, PA'

Ctz MCCP oo et e 0 P a5 1




Omadacycline

* FDA approved for adults with CAP and skin
and soft tissue infections in October 2018
* Broad spectrum of activity
— Gram-positive bacteria
— Gram-negative bacteria
— Anaerobes
— Atypical bacteria

Crccr o

There is no CAP to Your Knowledge: A
Review of the Community Acquired
Pneumonia Guidelines
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Omadacycline

* OPTIC study: omadacycline found to be
noninferior to moxifloxacin for treatment of
CAP

* Limitations
— Broader than necessary spectrum of activity

— Mortality rate higher in omadacycline arm in
OPTIC study

— Tetracycline class effects

G’MBCF’

W ;2018
StelsR. N Engl Mod. 2019,380517-527.

Updates in the Treatment of
Asthma: They’ll Take your Breath
Away

Rachele Arnoldussen, PharmbD
Pharmacy Practice and Academic Leadership Resident

Concordia University Wisconsin School of Pharmacy
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G’)M CCP BREATH AWAY

Learning Objectives

1. Discuss updates to the Stepwise Approach for Managing
Asthma, specifically recommendations for use of inhaled
corticosteroids and long-acting antimuscarinic antagonists
(LAMAS) in the treatment of asthma

2. Describe updated recommendations for indoor allergen
mitigation in the management of asthma

3. Summarize changes to the role of subcutaneous and
sublingual immunotherapy in the management of allergic
asthma

G’MBCF’




| — What’s New?

i

* Landmark changes to GINA 2019

— Controller vs reliever therapy
— SYGMA, NOVEL-START, and Practical Trials

* NHLBI 2020 Focused Updates (December 2020)

— Controller vs reliever therapy

i

— Allergen mitigation
— Immunotherapy

@MEEE

GINA 2020 Updates

Box 354
Adults & adolescents 12+ years

Confirmation of diagnosis if necessary
Symptom control & modifiable

Sk Tactors (including lung function)
Comorbidities

Inhaler technique & adherence

Personalized asthma management:

Patient goals
Assess, Adjust, Review response
Symptoms
Exacerbations
Side-effects
Lung function | Treatment of modifiable risk factors &
Patient satisfaction L/\-/ & comorbidties STEPS
Non-pharmacological strategies "
Education & skils training o
Asthma medication options: Asthma medications [GTEP4 | Referfor
Adjust treatment up and down for e
STEP3 assessment
STEP 2 N, ICSLABA i+ addon
therapy,
D Daily low dose inhaled corticosteroid (ICS), ICS-LABA e
o prevent As-needed low | or as-needed low dose ICS-formoterol * anige,
dose antILSISR,
exacerbations and
iCS formoterol *
pisenfrividoteis (CS-formoterol antILIR
conroler s : Low dose ICS | Leukotrene receptor antagorist Medium dose  High dose ICS, | Add low dose
e 0% o addon ocs, but
taken whenever| (LTRA), or low dose ICS taken 165, orlowdos® | Couopium, or | considor
SABA is taken 1| Whenever SABA faken t add-onLTRA#  side-ofects
PREFERRED As-needed low dose ICS-formoterol * As-needed low dose ICS-formaterol £
RELIEVER
rotoveibn As-noeded short-acting f; -agonist (SABA)
OTabat G ity Wik T
+Oftabel: separate or combinalion 1CS and SABA inhaors s

o Giobal Iniative for Asthma, www ginasthma org

@MEEE

Giobal Iiiative or Asthma. Giobal Stategy for Asthma Managerment and Prevertion, 2020. Avalable from: wwi ginastha.or

Why budesonide/formoterol?

* Formoterol widely available with ICS, SABA
not

* Formoterol onset of action shorter than
salmeterol

— Formoterol: 1 to 4 minutes
— Salmeterol: 10 to 30 minutes

* Evidence is based on studies specific to
budesonide/formoterol

2/10/2021

GINA 2019 Milestone Changes

¢ SABA-only treatment for Step 1 no longer
recommended

¢ Symptom-driven or regular low dose ICS-containing
controller treatment now recommended

— Population-level risk reduction strategy

* GINA recommends budesonide or beclomethasone
as the inhaled corticosteroid in the ICS-LABA, and
formoterol as the long-acting beta agonist

— Symbicort (budesonide-formoterol)

Why the Change?

* Over-use of SABA linked with increased risk of death
¢ Improved QOL and protective effect with ICS therapy
¢ Low ICS adherence (25-35%)

¢ Symptom relief vs asymptomatic daily therapy

ONE DOES NOT SIMPLY nl—m ASTHMA'

F
WITHA'BETA-AGONIST INHALER

FMECCP s

Evidence

Practical
Trial

* Good evidence to support daily ICS therapy

* PRN budesonide/formoterol as effective as daily
ICS in the prevention of severe exacerbations

* Daily ICS therapy better at symptom control
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SYGMA Trials

Annual Rate of Severe Exacerbations

SIGMA 1 SIGMA 2

m Budesonide/formoterol PRN . Budesonide maintence + terbutaline PRN i terbutaline PRN

(’:’ MCCP SYGMA 1 N Engl J Med 2018,376:1865

T S SYGMA 2N Engl J Med 2018;378:1865

PRACTICAL Trial

Rate of Severe Exacerbations

01 | |
008 |
006
004
002
0

PRACTICAL Trial

 Budesonide/formoterol PRN L Budesonide maintence + terbuterol PRN

Grcor

(AR

7Asthma VManagementr
Guidelines

sTEPS STEPE
sTEP 4
Treatment sTEP1 STEP 2 SR
PRN SABA Dailylowdose CS. Dally and PR Daib and PRN  Dallymedum-igh - Daly high-dose
and PRN SABA mbination combination dose ICS-LABA + _ICS-LABA +
% lowdosa IG5 mediumedose LAMA and oral systemic
formoterols ICS-formoterols  * PRN SABAA corticosteroids +
PRN concomitant &
1CS and 5AB/
Dally LTRA and  Daily medium- __ Daily medium. oy madum-igh
N SABA Gose 105 and PRN _dose ICS.LABA or _ dose ICO-LABA

iy mechmeose | or doily high-dose

o (CS+IAMAand IS + LTRA and
PRN SABA

Cromolyn,* or = PRN SABA.
Nedocromil-or  Daly lowdose
Zileuton, ICS-LABA, or daily - "
Theophyline: and  low-dose ICS + Daily medium-
PRN SABA LAMAA ordaily - dose ICS + LTRA*
Altamisave low-dose IS+ or daily medium-
ics+
PRN SABA ‘Theophyline,* or

Daily low-dose ICS ~ and PRN SABA
+ Theophyline or
Zileuton,” and

‘Conationally racommend the use of subcutaneous ‘Consider ading Astra Biok
(@5, ntHIGE, ant LS, antL

2 oars of oo Whoss asthma s contraled at tho LA

. 3nd maintenance phases of Immunotherapy

Assess Control

AGES 12+ YEARS:

STEPWISE APPROACH

+ Eirstcheck adherence, inhaler techniaue, environmental factors, A and comorbid conditions.
FOR MANAGEMENT b

Step up if nesded; reassess in 2-6
* Step down i possible G asthima is well controlied for a least 3 consecutive monthe)

OF ASTHMA
Consult with asthma specialist if Step 4 or higher is required. Consider consultation at Step 3.
@" MEER R —
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NOVEL-START Trial

Annual Rate of Exacerbations

035
03
025
02
0.15
01
0.05
0

NOVEL-START

@ Budesonide/formoterol PRN  LiBudesonide maintence + albuterol PRN & Abuterol PRN

Gina 2019/2020 Updates

* PRN ICS/formoterol added as
controller for Step 1
— No previous controller option

— Only reliever therapy with PRN
SABA

* Addition of PRN
ICS/formoterol to Step 2

— Maintains daily low-dose ICS as
controller

Gircer

Major Asthma Updates

NHLBI 2020 Focused Updates

* No changes to Step 1 therapy

Addition of PRN low dose ICS
and SABA used concomitantly
for Step 2

— Alternative preferred therapy
remains with daily low-dose ICS
and PRN SABA

Daily and PRN ICS/formoterol
preferred for Steps 3 and 4

NIH. Asthima anagemen guidslines: Focusedupdates 2020.

Global Strategy fo Asthia M Provertion, 2020 Available from: v ginasthira.org

Ste p-up Asthma Severity Step Preferred Therapy
Preferred Intermittent PRN SABA
ASthma Daily low-dose ICS and
Therapy Mild 2 FRNDASA
Ages12+ PRN ICS and SABA
3 Daily and PRN low-dose
1CS/formoterol (SMART)*
Moderate Daily and PRN medium-
. 4 dose ICS/formoterol
ersisten (SMART)*
Daily medium to high-dose
* Single Severe 5] ICS/LABA plus LAMA and
maintenance PRN SABA
and reliever
therapy Daily high-dose ICS/LABA
(SMART) 6 plus oral systemic
corticosteroids and PRN
SABA
Griccr
=z soes0acf




Step up Therapy

* Step 1 (intermittent asthma):
— No recommended change in PRN SABA therapy
* Step 2 (mild persistent asthma) recommendations:

— Daily low-dose ICS plus PRN SABA therapy or PRN
concomitant ICS and SABA therapy

* Steps 3-4 (moderate persistent asthma):
— Single maintenance and reliever therapy (SMART) therapy
* Step 5 (severe persistent asthma):

— Addition of LAMA to ICS/formoterol
G’MEEE

PRN ICS/formoterol Concerns

* Potential for increased copays
» Off label use?

* Insurance coverage with 2 different ICS/LABA
inhalers? (GINA)

* Expiration dates

— Symbicort expires 90 days after opening foil package

— Albuterol typically expires 12 months after opening
packaging

G’MEEE

2/10/2021

SMART Therapy

¢ Recommended in ages 12 and older with moderate
persistent asthma (steps 3 and 4)

* SMART has been reported only with ICS/formoterol

— Should not be used as reliever in combination with ICS-
salmeterol maintenance therapy

* Dosing: 1 to 2 puffs once to twice daily and 1-2 puffs
every 4 hours PRN for asthma symptoms

— Maximum of 12 total puffs/day (54 ug)

G’MBDF’

Long-Acting Muscarinic Antagonist
(LAMA) Recommendations

* |ICS/LABA > ICS/LAMA

* Addition of LAMA to ICS/LABA therapy is
recommended for step 5 (moderate-severe
persistent asthma) in ages 12+

¢ Use of LAMA in step 6, not addressed in update

* Do not use in patients with or at risk of urinary
retention or glaucoma

* Tiotropium is currently the only LAMA FDA approved
for use in asthma

. .

Application

* 13 year-old presents to the clinic with complaints of cough, wheezing, and
chest tightness on and off for the past 3 months

* He has no chronic conditions and takes no daily medications

[hssesment [Dorption

Symptoms:  Patient reports symptoms most days
Reports night-time awakenings about once per week

Spirometry: Demonstrates FEV1/FVC of 81% and a FEV1 that is 72% of predicted
Severity: Moderate-persistent asthma — Step 3

* Based on both GINA 2020 and the updated NHLBI guidelines, what is the
preferred therapy?

A. Daily and PRN Low dose ICS/formoterol

B. Daily and PRN Low dose ICS/LABA

C. Daily Low dose ICS and LTRA plus SABA PRN
D. Daily Medium dose ICS plus PRN SABA

G’MEEE
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NH Asttma 2 020,

Allergy Mitigation

* Environmental assessment
for exposure to allergens

Air

— History of symptoms on N
exposure
— Evidence of sensitization
* Allergy skin testing )
* Allergen-specific Respiratony
immunoglobulin E B\

G’)M CCP S —————

Fromhe Natonal Asthms Educati
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Allergy Mitigation

* Recommended only in individuals with exposure and
relevant sensitivity or symptoms

* If used, should be allergen specific and include
multiple allergen-specific mitigation strategies

Infections

oustmtes &

203l
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Allergy Mitigation

* Rodents and/or cockroaches

— Integrated pest managementincluding:

* Measures to block infestation (eg, filling holes in walls, reducing
standing water)

« Abatement (eg, traps, fumigation)
* Mold

— HEPA purifiers/air filtration and mold abatement

@MEEE

NH_ Asthma 2020,

Allergy Mitigation

¢ Dust mites

— Recommend impermeable pillow/mattress covers only as
part of a multicomponent allergen-specific mitigation
intervention

Mitigation Strategies

* Impermeable pillow and « High-energy particulate air
mattress covers (HEPA) filter—equipped vacuum
cleaner

« Carpet and curtain removal |+ Pest management/cleaning
products

Application

A 20 year-old patient presents to the clinic for asthma

follow-up. She has recently undergone allergy testing that has
confirmed a sensitization to dust mite exposure. According to the
updated NHLBI guidelines, which allergen mitigation strategies
should be recommended to the patient?

A. Mattress and pillow covers
B. HEPA vacuum cleaners
C. Integrated pest management, such as acaricides

D. Carpet removal, if possible
E. All of the above

Subcutaneous and Sublingual
Immunotherapy

* Subcutaneous immunotherapy (SCIT) is recommended
as adjunct therapy in patients with all of the following:
— Individuals aged 5 years or older
— Mild to moderate persistent asthma (steps 2-4)
— Symptoms and sensitization to specific allergens
* SCIT should be administered under
direct clinician supervision

@MEEE

NH_ Asthma 2020,

Subcutaneous and Sublingual
Immunotherapy

¢ Asthma should be well controlled at the time of
initiation, buildup, and maintenance of SCIT

— Do not administer SCIT in individuals with severe
persistent asthma

¢ Sublingual immunotherapy (SLIT)
is not supported by current
evidence to treat allergic asthma

Tl STy NH Asthma F 020,

10
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Application &;
MH is a 23 year-old male with moderate-persistent asthma. He is
currently prescribed daily and PRN low-dose ICS/formoterol. He
states that he typically uses his inhaler as reliever therapy 1 time
per week. However, the patient reports that he experiences
worsening symptoms and an increase in PRN inhaler use every
September. Allergy testing has confirmed an allergic sensitization
to ragweed. The patient has tried intranasal corticosteroids in

the past with little impact on inhaler use frequency. He is not
currently experiencing symptoms.

True or False? This patient would be an appropriate candidate
for subcutaneous immunotherapy (SCIT) as an adjunct asthma
treatment.

G’MEEF’

Questions?

Me: I'd sure like to
breathe

Asthma Attack:

=8 you are doing that too much. try again
=7 in 6 minutes.

rachele.arnoldussen@cuw.edu
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Nicotine Addiction:
The Beginning of the ENDS

—_————————— |

Michael Nagy, PharmD, BCACP
Assistant Professor
MCW School of Pharmacy

Clinical Pharmacy Specialist
Milwaukee VA — Primary Care Blue Clinic
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Learning Objectives

* Summarize evidence regarding harmful effects
of electronic nicotine delivery systems (ENDS)
and under-investigated areas that require
further research

* QOutline the role healthcare providers play for
patient safety regarding ENDS

G’MECF’
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Abbreviations

* ATS — American Thoracic Society

* ENDS - electronic nicotine delivery systems

* EVALI - E-Cigarette or vaping Associated lung injury
* NRT — Nicotine replacement therapy

fmccp N
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JOIN THE JUUL COMMUNITY

THE ALTERNATIVE
FOR ADULT SMOKERS

Year of RELX.

1
| B2
A

Exclusive benefits for these who
serve and their spoUses.

Active Duty, Reserves,
In appreciation of our service men and doffen.

20% DISC

What are ends?

[ ENDS = Electronic Nicotine Delivery Systems ]

SeEEe m
E-hookah 5

ﬁ, MCCP s Fot 1m0 Aot Vs ot s gk, s oy sy, et ot

The new look of nicotine

Smok,
Vapor4Life
Ve Vaporesso ¢ PuffBar

Madium-size Rechargeable Disposable
tank devices e-cigarette e-cigaratte

\ JUUL, myBlu

How they work

@ IMIG CP s e e e s s Pt e e st

-
The history

Vaping products first entered the market in 2006
The use of ENDS have drastically increased the last few years

Use has especially increased among teens
~ CDC and FDA data found that in 2019 more than 5 million U.S. youth used e-cigarettes in the
past 30-days
« Including 1in 4 high school students and 1 in 10 middle school students
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Trends in adults

2.8% of U.S. adults were current e-cigarette users in 2017

Among Adult E-cigarette users in 2015:

58.8% were
current

11.4% had
never been

29.8% were
former

a regular regular
cigarette 8 8
cigarette cigarette
smokers
smokers smokers

Probably True
« E-cigarettes contain fewer toxins than
The Short cigarettes however the aerosol in ENDS
is not harmless.
answer « Additionally, ENDS are still new and
long-term health effects are still
unknown.

€D o e qoutobaceotbssc_formstione.cigsetsslots ElctonicCigareties-rfogrsohi-S08.pct
Us cos

@M P T T r—

Ingredients of concern

Nicotine Heavy Metals
Highly addictive Include tin, lead, cobalt, nickel and

2/10/2021

Is vaping better than smoking?

HMCCP

Tl STy

What is in vaping devices?

Nicotine

Diacetyl

Plant oils
Coconut oil
Vitamin E acetate
Petroleum
Distillates
Medium chain
triglycerides
Diluent Terpenes
Heavy metals

cancaR-cAUsING
CHEMICALS

TRAFNE  MEAYY METALS SUCH AS
RS MCKEL, TG o

OMCCP COC Hpsihnancd goosaccoasc fomsioe e Eecorc Chastes ogashics e
=22E 0 M a3 oo Hamaton Ao o AT

Toxic to a developing fetus
Can impact brain development of
teens and young adults

Diacetyl
Flavoring agent used to a butter-like
taste
Has been previously linked to severe
lung disease by OSHA

e Waarms M. EnvironRes. 2019,175:156-166.

cadmium
Lead and cadmium have been known
to cause respiratory distress

Vitamin E Acetate
Often used as a thickening agent
Does not usually cause harm when
taken orally or used topically but per
past studies suggest it may impair
normal lung functioning when
inhaled

DO oo govibacenbasi. fomatone gt i Cites oot 5.1
D o i Sohob b i fomalont o slssbamre ins Sossss TS
MCCP 55 oce Tovaing lied g Gee

atonal Sasty and Heath Adrinstaton. Fl aso.hips:awosha gow'SLTC avoringung! diacaty b

Nicotine

e,
r— ——a

!
l

— —
" ——
1 JUUL pod = =
contains as much SE— jr—
nicotine as 20 — —
cigarettes — —
j—— s

tmccpP o e

i Tl STy
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Knowledge Check 1

Which ingredient of concern in ENDS is generally safe orally or
topically, but may impair normal lung functioning when inhaled?

a. Coal tar

b.Heavy metals

¢. Medium chain triglycerides
d. Vitamin E acetate

Before covid-19 there was a different respiratory
threat sweeping news headlines

ing- inj i sine 0.
:;ign&;;?aﬁilung injury cases mcreamd 'pach 1'30 h

Vaninea IMlnace Tuanlraw.
,Vap},: Vaping-related lung injury still
hea™ happening, may look like COVID-19

. n.Seg ,,“*na six more reports of
Minnesota reports 2 possi blen.?_"_" top "‘and lung injuries

irise

deaths from vaping-related 1 »00

. ping-related lung 0, Coe
disease Sayg
bmMccP

Symptoms are not only respiratory
— Respiratory: shortness of

What does breath, cough, chest pain
it look like? — Gastrointestinal: nausea,
: vomiting, diarrhea
— Constitutional: fever, headache
Can develop in days to weeks
fmccPp RO _—

2/10/2021

What is EVALI?

* Lung injury associated with ENDS usage

* First reported to the CDC in August of 2019

* As of February 18th, 2020, among the 50 states, District of
Columbia (D.C.), Puerto Rico and the U.S. Virgin Islands there
have been 2,807 reported hospitalizations due to EVALI
including 68 deaths

_— -
What is causing it?

No one ingredient has been identified universally among patient
samples

Both the FDA and CDC are investigating possible causative agents

Most samples collected by the FDA from EVALI patients contain
THC

— While THC products correlate more to lung-injury further investigation is
needed to determine the relationship between EVALI and THC

— The major concern with THC products are the additives — cooling agents,
flavoring agents, nicotine salts, and herbal blends

14



How do we Manage it?

Diagnosis: Focused on ruling out other causes
— Rule out influenza or CAP
— Gather patient history of ENDS use
— Current lack of biological markers to recognize EVALI

Treatment: Symptomatic supportive therapies
— Inpatient therapy should be considered if a patient has and O, saturation <95%, has
respiratory distress or comorbidities that compromise pulmonary reserve
— Prophylactic treatment for CAP can be considered until ruled out

Once other causes are ruled out, a short course of corticosteroids can be considered

Other supportive respiratory therapies such as oxygen, inhaled bronchodilators and
antimuscarinics, and intubation may be needed depending on severity of symptoms

o TC. GOG MR Mo Hortal Wiy Rop, 2018.56(46) 1081-1066
"M CCP Evars ME COC MMWR Morb Mortal Wiy Rep. 2020,88(5152)-1189-1104. MCCP OO s mncdcqovsbaszobasic ot
AR i T Ty caaratesipdisiAgori- 201000

Treatment flowchart continued

m |

Inpatient dinical evaluation ‘Outpatient clinical evaluation
. nflenza,

Indicated by clinical findings

3 shortness
ofbreath o f ndicated by other clnical findings

2/10/2021

GENERAL TREATMENT FLOWCHART

caugh, sere threat, W
muscle azhes,fatigue, nausea,or vomiting

patient has used
. of vaping products.

[
S

Initial clinical assessment ‘

- Focused history and physical exam

. Influenza, CAP)

T
7 o,

nt
+ 02 saturation 295% while breathing room air
+ Norespiratory distrass.
5 hat could: e

reserve, 2)increase risk for severe disease, or 3) affect abily
to discontinue e-cigarette, or vaping, product use or adhere
tocutpatient treatment plan

+ Reliable aceess 1o care/strong socidl suppor systems

o= =

cal management
e-cigasette,or vaping, products use.
jon services 1.l patients;faciate connection

- R, and cansider CT scan even f CXRis normal + Considerinfluenza testing

% ) “

diseases, prychiatry consultations; others Manager EvAL

: wage iop . 00 o
with puimonary specialist) vaping.

utpatients due 1o fisk of worsening of
respiratory infections

mm— Consider conicosteroids. use with caution
+ Administer routine annual (nacthvated of recombinant) influenza
vaccination, i not previoush recelved

guidslines
+ EarlyInltiation of antivicais for possible nfluenta
+ Approprite antibiotics for CAP

Knowledge Check 2

For the treatment of EVALI, in addition to discontinuing ENDS
use which medication may improve patient status and is to be
used with caution due to risk of infection?

Discharge planning Additional man
. 3 o social + Offer cessation services to all pcients;
noeds before dlscharge facitate coniection

+ Ensure clivical stabilty for 2848 houss before discharge + Administer routine ancual Gnactivated o¢
. H not

- Conductmedication reconcilation and patient counseling by inpatient

Ereviously recenve
pharmagist before discharge

e
+ Ensurefollow-1zp within 24-48 hours

hours.of discha
« Folow-up with pulmanologist within 2-3 weeks

HmccP

(CDC ipsvinicds govtobsscobasic_formatonie-

o
gratiesots/Algothm-EVAL-Dec-2015.. oot

A. Tamiflu®
B. Prednisone
C. Zosyn®
D. Albuterol Sulfate
timMmccpP s

Vaping for smoking cessation

timccpP

Convincing Comments

tine vapes O

«Whether nicof poth have gn

CBD vapes. theamh or chewing

the P de: '9arett
edge over thods Sign pr es, a
um. Those OT% T8 en oM 10 Switch gy 12 Allow

sirnly don't STERG - Jing360 reduction Products "0 ham.
\ik “Puff Bar bases its “Designed for - —RELX

co'mpany on three main smokers, by

values: simplicity, valye smokers” — des of

Plicity, “After deca
and - most importantly — JuuL smoking five packs @ day,

Wwhat we believe js a
better alternative to
smoking traditional
Clgarettes.” —pyff ggr

HMCCP

our founder was able to
quit smoking and start

vaping.”

_VaporALife
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The Data

Caraballo RS, Shafer PR, Patel D, Davis KC, McAfee TA. Quit methods used by US adult
cigarette smokers, 2014-2016. Prev Chronic Dis. 2017;14(e32):e1-e5.

— 35.4% smokers report using e-cigarettes + cigarettes, 24.7% switch to e-cigarettes

— 25.4% using nicotine patch or gum vs 12.2% using varenicline or bupropion for quit
attempt

Hajek P, Phillips-Waller A, Przulj D, et al. A ized trial of e-cig: versus ni
replacement therapy. N Engl J Med. 2019;308(7):629-647.

— 886 participants randomized 1:1 to NRT of preference (447) or e-cigarette with
individually purchased nicotine e-liquid (439)

2. STRONG risk for addiction
— 1year abstinence: 18.0% e-cigarette arm, 9.9% NRT arm (RR: 1.83, 95% Cl: 1.30-2.58) 3. Safety concerns
* 39.5% e-cigarette arm with continued use at 52-weeks, 4.3% NRT arm 4. Nicotine dosg variability
— Major limitations: underdosing of NRT/lack of combination NRT, low quit rates 5. Empower patients w/
knowledge

2020 ATS Tobacco Treatment Guidelines

Varenicline preferred to ENDS products
— Conditional recommendation with low certainty
— Evidence gathered prior to EVALI & COVID

— Given limited direct comparisons, authors conducted
indirect comparison
* NRT vs Varenicline (11 RCTs) and then NRT vs. ENDS (2 RCTs)

2/10/2021

The PATH Study

Pierce JP, Benmarhnia T, Chen R, et al. Role of e-cig; and phar py during
attempts to quit cigarette smoking: the PATH study 2013-2016. PloS One. 2020;15(9):e1-e16.

Clinical Application:
1. Mixed benefit

2 Gt

£ G .

Leone FT, Zhang Y, Evers-Casey S, et al. Initiating pharmacologic treatment in tobacco-dependent adults:
BIMC O  noficalAmercan Thoroc Soieyccl pacic uideine. Am ) s i Core e S (1] =] =]
o it S i e 2020,202(2):e5-e31. = Weaver'S. Ave sectinic ncotie delvery systems heloing cgarile smokers qut? Evidence ffom a prospecive conortstudy of UsS. adult smokers, 2016-2016 PLOS

Knowledge Check 3

True or False:

The 2020 American Thoracic Society conditionally recommends
varenicline to ENDS for tobacco treatment based on indirect
comparison data

a. True
b. False

bmeccoP >

ENDS for tobacco cessation summary

The FDA has not approved the use of e-cigarettes for smoking cessation
Insufficient research to support the use of e-cigarettes for smoking cessation

The CDC found that many adults who were attempting to quit smoking
through e-cigarette use became dual users, using both cigarettes and e-
cigarettes.

If patients are adamant about using e-cigarettes for cessation; advise to
completely switch from cigarette to e-cigarette and establish a goal for
quitting e-cigarettes

The Take-aways
ENDS use is on the rise

ENDS have fewer toxic additives than cigarettes but are still not
safe, and long-term effects remain unknown

The only way to avoid EVALI is to avoid ENDS use all together

There is insufficient evidence to support ENDS use in smoking
cessation

HMCCP
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Resource Location

FDA: Vaporizers, E-Cigarettes, and other ENDS

— https://www.fda.gov/tobacco-products/products-
ingredients-components/vaporizers-e-cigarettes-
and-other-electronic-nicotine-delivery-systems-
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CDC: Electronic Cigarettes

— https://www.cdc.gov/tobacco/basic_information/

e-cigarettes/index.htm
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Website
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One JUUL puffs and that

device with itis.
charging equivalent to
dock and one pack of
one-year cigarette!
warranty

. - $10.95 One pack of
, g 15.99
E E : Marlboro
Four menthol » One red
i B | JUUL pods dlsposab_le
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Nicotine blueberry ice
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Recent Legislation

December 20™, 2019 the federal sale age for all tobacco products was raised
from 18 to 21

— This includes e-cigarettes

— Prior to this federal law, 16 states had already raised the minimum sale age

— Hope to reduce the number of younger users and minimize the extent e-cigarette
companies target young users

Wisconsin classifies E-cigarettes as a nicotine product

- No other specific additional state legislation
- Updates may be found in Statute - Chapter 134.66 or
https://www.publichealthlawcenter.org/resources/us-e-cigarette-regulations-50-

state-review

Kaslan s age 021 fore. e New York T nestcigaroe
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