Treatment Algorithm for Newly Diagnosed COPD Patients (UpToDate)

(GOLD: Global Initiative for Chronic Obstructive Lung Disease)

Table 1: mMRC dyspnea scale New diagnosis of COPD*
Grade Description of breathlessness +
. i Recommended general and preventative care for all patients:
o Lonly get breathless with strenuous exercise = Avoidance of smoking and other risk factors
= Influenza, pneumococcal, and COVID-19 vaccinations
1 Iglel:j short of i:lhre:t};‘:\lfhen hurrying on level ground or ® Regular physical activity
walking up a slight hi = Short-acting bronchodilator as needed for acute dyspnea
2 On level ground, I walk slower than people of the same age (refer to below for selection) .
because of breathlessness or have to stop for breath when ® Regular review of correct inhaler technique
walking my own pace = Assessment of hypoxemia and hypercarbia for long-term
oxygen and/or noninvasive ventilation
3 I stop for breath after walking about 100 yards or after a
few minutes on level ground +
4 I am too breathless to leave the house or I am breathless Has the patient had 2 or more moderate exacerbations 1 OR
when dressing at least 1 hospitalization for COPD exacerbation in the past year?
I
T 1
No Yes
. Breztri MDI
SAMA-SABA —> DuoNeb or Combivent MDI ¥ ¥

(albuterol 2.5mg/ipratropium 0.5mg) - Q6H

LAMA —> Spiriva (tiotropium bromide): 1 to 2

Quantify dyspnea and symptoms using the
mMRC dyspnea scale (refer to Table 1) and CAT.

Does the patient have mMRC =2 or CAT 21042
I

inhalations (1.25-2.5 mcg) daily. ! !

#* DuoNeb !
Sy ke

No Yes

¥ v

Formoterol +
GOLD Group E Glycopyrrolate +

Budesonide Inhaler

Spiolto MDI
Tiotropium +
Olodeterol Y

GOLD Group A GOLD Group B

eosinophil levels (2300/microl)
OR
Hospitalization for COPD exacerbation?

- Does the patient have high peripheral
' 5

As-needed SAMA-SABA or SABAS

OR SABA as needed for acute dyspnea

No Yes
o ¥ ¥ l ¥ ¥
LAMA plus as-needed SABA (preferred)
OR LAMA-LABA ldual bronchodilator therapy | | LAMA-LABA|dual bronchodilator therapy ICS-LAMA-LABA |therapy
LABA p|ur SABA ¢ AND

AND AND

SABA as needed for acute dyspnea SABA as needed for acute dyspnea

Summary Statements

COPD is diagnosed based on the presence of chronic
resp symptoms (dyspnea, cough, sputum production)
accompanied by airflow limitation = severity of
symptoms quantified with mMRC dyspnea scale and
CAT (COPD Assessment Test) - graded scores
determine the most effective treatment approaches
for COPD (GOLD Tx Approach).

The mainstay of drug treatment for stable COPD
are inhaled bronchodilators: beta-2 agonists and
muscarinic antagonists - commonly given in
combination +/- inhaled corticosteroids (ICS).

GOLD approach focuses on targeting therapies based
on symptoms and exacerbation risk (A, B, E groups).

Modified Medical Research Council (NMRC) Scale for Dyspnea

Thave no phlegm (mu

My ch
When I walk up a hill or one flight of stairs, 1 am not breathless
t limited de

1am confident leaving my home despite m)

Ihave lots of energy Ihave
012 3 45

COPD Assessment Test (CAT)

mMRC 0: Dyspneic on strenuous exercise

mMRC 1: Dyspneic on walking up a slight hill

mMRC 2: Dyspneic on walking level ground; must stop occasionally due to breathlessness
mMRC 3: Must stop for breathlessness after walking 100 yards [91 meters] or after a few minutes

mMRC 4: Cannot leave house; breathless on dressing/undressing

All COPD patients should be prescribed a SABA for relief of dyspnea and treatment of exacerbations,
instead of SAMA = SAMA is not recommended in patients using a LAMA.

In patients who are taking LABAs without LAMA coadministration, we prefer using SABA-SAMA (e.g.,
DuoNeb) = dual therapy offers greater bronchodilator response than either agent alone.

For patients prescribed a LAMA, a SAMA should not be prescribed concomitantly due to cumulative
anticholinergic side effects and theoretical blockage of LAMA effects by the SAMA. Patients taking a

LAMA should use a SABA alone for relief of dyspnea.




Follow-Up Management of COPD (upToDate)

No exacerbations and no dypnea [ low COPD impact (i.e., mMRC 0-1 or CAT < 10)

Current therapy Actions
SABA or SABA-SAMA as needed Continue current therapy
LAMA, LABA, or LAMA-LABA Continue current therapy
LABA-ICS or LABA-LAMA-ICS Taper or discontinue ICS dose to reduce adverse effects of ICS4

Persistent dyspnea or high COPD impact (i.e., mMRC > 2 or CAT > 10) with no exacerbations

Current therapy Actions
SABA or SABA-SAMA as needed Add LAMA or LABA
LAMA or LABA monotherapy Change to LAMA-LABA
LABA-ICS * LAMA-LABA-ICS

LAMA-LABA if lack of response to ICS or adverse effects from ICS

LAMA-LABA

Substitute alternate delivery system or different LAMA-LABA agents
Trial of LAMA-LABA-ICS, in patients with blood eosinophils 2100 cells/microL ®

Additional interventions may include low-dose theophylline, repeat pulmonary rehabilitation, and nonpharmacologic
therapies?

LAMA-LABA-ICS

Continue LAMA-LABA-ICS

Additional interventions may include low-dose theophylline, repeat pulmonary rehabilitation, and nonpharmacologic
therapies for COPD®
Stop ICS, if initial indication unclear, lack of response, or adverse effect ta ICS%

Persistent dyspnea or high COPD impact +/- 1 or more exacerbations in the past year

Current therapy® Actions
SABA or SABA-SAMA as needed Add LAMA
LAMA or LABA monotherapy = LAMA-LABA, if blood eosinophil count <300/microL®
or

= LAMA-LABA-ICS, if blood eosinophil count 2300/microL® or hospitalization for COPD exacerbation
or

= LABA-ICS, if blood eosinophil count =100/microL® and LAMA contraindicated

LAMA-LABA = LAMA-LABA-ICS, if blood eosinophil count =100/microL @
or

= Continue LAMA-LABA, if blood eosinophil count <100/microL¥
Add roflumilast*

or

Add azithromyein®

LABA-ICS * LAMA-LABA-ICS
or
= LAMA-LABA if lack of response to ICS or adverse effects from ICS®
LAMA-LABA-ICS = Continue LAMA-LABA-ICS
Add roflumilast?
or

Add azithromycin

= Stop ICS if initial indication unclear, lack of response, or adverse effects of Icsh




COPD Exacerbation

e The “Global Initiative for Chronic o
Obstructive Lung Disease (GOLD)” i : wwiien
defines COPD exacerbation as “an :
aCUte event CharaCterized bv a OpL'lnizaiiim inhaked -Optimizaﬁont{inhalad -Oralcurlicustruid |i
worsening of the patient’s respiratory Bronchor afors bronchodistors « Aniiiotic f patisnt has thres
" * « Oral corlicosteraid cardinal symptoms - ncrease
symptoms that is beyond normal , « Antibiotic  incraas in cputum 1 8YSPN94. spulu wolume,
Discharge and sputum purulence: two

volume, and sputum purulence

day-to-day variations and leads to a

of the candinal symptoms,

. . - $ it in-crca;sc puruence ol
change in medication.” ..o e s
L (invasive or noninvasive) is
raquirad
. . N . '¢' -J?anlhincsninamqua!c
¢ Antiviral Agents: The majority of Fosssessp 90 days  TEGRONSS o estmant
COPD exacerbations are triggered = ol mcodon:: SRR S Y
. . . . * Smoking cessation « Haspitalization with O2 if
by respiratory viral infections. « Respiralory rehabilfation™®  hypoxemic and noninvasive

wenlilation il hyparcapnia

Bacterial pathogens are secondary

invaders after a viral trigger. Biﬂtm
e |f COPD exacerbation is +

* Fe-assess up to 30 days

triggered by an influenza virus,
oseltamivir (Tamiflu) is recommended.

Tnggers
e Oseltamivir 75 mg PO BID x 5 days :CZI x
(CrCl > 60 ml/min) O : é**
Q. el 4
e Oseltamivir 30 mg PO BID x 5 days o gj Q,Ji:[\3 R oaen e

(CrClI: 31-59 ml/min)

e Oseltamivir 30 mg PO daily x 5 days S Viruses Pollutants

(CrCl: 10-30 ml/min) B T
e |f COPD exacerbation is triggered by Covid-19, Effects . Inflamed COPD airway

)‘
o v

Paxlovid (nirmatrelvir 300 mgq / ritonavir 100 mq)
PO BID x 5 days is recommended over Lagevrio
(molnupiravir) 800 mg PO BID x 5 days.

o Nirmatrelvir 300 mg / Ritonavir 100 mg PO BID %

x 5 days (eGFR > 60 ml/min)
« Nirmatrelvir 150 mg / Ritonavir 100 mg PO BID =

X 5 dayS (eGFR 30'59 ml/mln) inflammation Oedema LCus
e |f eGFR < 30 ml/min, consider molnupiravir 800
mg PO BID x 5 days, since molnupiravir is limitation

eliminated by the liver. v

Cardiovascular Exacerbation Dynamic
comorbidity symptoms hyperinflation
¢ Moderate-severe COPD exacerbation is identified in

patients who present with 2 of the 3 following symptoms OR in patients who require
hospitalization.

(1) increased dyspnea  (2) increased sputum volume (3) increased sputum purulence

¢ Antibiotics are prescribed in COPD exacerbation if increased dyspnea is accompanied with
increased sputum volume or increased sputum purulence. Antibiotics are also prescribed in
patients who require hospitalization.




e Bronchodilators: All patients with COPD

exacerbation should receive treatment

with a SABA since albuterol and
levalbuterol (Xopenex) have a rapid
onset of action and high efficacy. Combivent

Gpratrogium bromide
and abuterolsulfate)

Inhalation Aerosol

e SABA-SAMA (albuterol 2.5 mg / =
ipratropium 0.5 mg) combination -
therapy is superior to albuterol alone ¥
in stable COPD, but studies in acute
exacerbations are limited; however most clinicians
prefer using SABA-SAMA combination therapy
rather than SABA alone in patients with COPD
exacerbation.

[

s AT 4414

e Levalbuterol (Xopenex) dosing for nebulization is
0.63 - 1.25 mg and is administered at the same
interval as albuterol.

wikidoc.org

e Side effects of SABA include hypokalemia,
tachycardia, cardiac arrythmias. Levalbuterol minimizes cardiac adverse effects.

e Magnesium sulfate 2 gm IVPB over 20 minutes in severe Extracellular Ca**
exacerbation that is not responding to short-acting bronchodilators.

Ca** Blocked

Magnesium

e MOA: Magnesium inhibits calcium influx into airway smooth
muscle cells.

e Magnesium sulfate is contraindicated in renal failure;
hypermagnesemia may result in muscle weakness.

¢ Glucocorticoids: Short courses of oral or intravenous glucocorticoids
are recommended in moderate to severe COPD exacerbation for inpatient and outpatient use.

e Prednisone 40-60 mg PO daily x 5-14 days 18
¢ Methylprednisolone (Solu-Medrol) 60 mg IV daily to Q6H, depending on severity. -

Comparison of Systemic Glucocorticoid Preparations (upToDate)

Equivalent doses (mg) Antiinflammatory activity relative to Duration of action (hours)
hydrocortisone”

Glucocorticoids

Short acting
Hydrocortisone (cortisol) 20 1 8to 12
Cortisone acetate 25 0.8 8to12

Intermediate acting
Prednisone 12to 36
Prednisolone 12t0 36

Methylprednisolone 12to 36

2 A U0 ownv
[T NN

Triamcinolone 12to 36
Long acting
Dexamethasone 0.75 30 36to 72

Betamethasone 0.6 30 36to72



Antibiotic Treatment Options in COPD Exacerbation

e Empiric antibiotic regimens should target the most common bacterial pathogens in COPD:

(1) Haemophilus influenza

(2) Streptococcus pneumoniae

(3) Moraxella catarrhalis

¢ Antibiotic coverage for Pseudomonas aeruginosa is indicated in patients with risk factors and
patients who don’t respond to empiric treatment.

¢ Risk factors for Pseudomonas include: history of Pseudomonas infections, FEV1 < 30%

of predicted (i.e., very severe COPD), bronchiectasis on chest imaging, broad-spectrum
antibiotics use within the past 3 months, and chronic use of systemic glucocorticoids.

Empiric Antibiotic Treatment of COPD Exacerbation in Hospitalized Patients (upToDate)

Clinical concern for pneumonia
(eg, fever, opacity on chest radiograph)
or systemic infection (eg, sepsis)?

|

Yes

No

¥

Evaluate and treat for pneumonia and/or
other systemic infection based on site of acquisition
(eg, community versus hospital acquired),
severity of illness, and suspected pathogens

Refer to separate UpToDate content for detail

past 12 months)

past 3 months

Risk factors for Pseudomonas infection?
= Chronic colonization or pricr infection with
Pseudomonas (particularly within the

= Very severe COPD (FEV, <30% pre/dicmﬂ}/
= Bronchiectasis on chest imaging
= Broad-spectrum antibiotic use within the

= Chronic systemic glucocorticoid use

Normal bronchus

Bronchiectasis

Bronchiectasis

Airways are widened, leading
to accumulation of excess
mucus —> infection

Antipseudomonal Antibiotics

» Ceftazidime (3rd Gen CEPH)

» Cefepime (4th Gen CEPH)
 Piperacillin/Tazobactam (Zosyn)
(Anti-Pseudomonal Penicillin)

Quinolones: Levofloxacin & Ciprofloxacin
Carbapenems: Meropenem & Ertapenem
Aminoglycosides: Gentamicin & Tobramycin
Aztreonam

|

I
Yes

¥

1
No

v

Obtain a sputum Gram stain and culture with
susceptibility testing and select one of the
following antipseudomonal agents 14:

= Cefepime

= Ceftazidime

= piperacillin-tazobactam

Obtain a sputum Gram stain and
culture with susceptibility testing

Select an empiric antibiotic based on
patient characteristics, local epidemiolagy,
or prior antibiotic exposure 19:
= A respiratory fluoroguinclone
(ie, levofloxacin or moxifloxacin)
OR
= A third-generation cephalosporin
(ie, ceftriaxone or cefotaxime)

v v
Assess for clinical improvement
48 to 72 hours after starting therapy
[
| 1
Improvement Lack of

i improvement

v

Continue present therapy

Duration of antibiotics is
typically 5 to 7 days

Review sputum Gram stain and
culture results (adjust antibiotic
selection if indicated)

Reevaluate other aspects of care
(eg. bronchodilators, systemic glucocorticoids,
mechanical ventilation)

Consider potential contributing
comorbidities and other causes of
symptoms (eg, pneumoenia, heart failure)

A respiratory quinolone like
levofloxacin has enhanced
Gram positive coverage for
Streptococcus pneumonia.

Ceftriaxone
(Rocephin) &
Cefotaxime
(Claforan) are
3rd Gen
CEPHs

Note: The FEV1 is used to classify the severity of obstructive lung diseases traditionally based on % predicted values
into five levels: FEV1>70% of predicted is mild. FEV+1 60-69% of predicted is moderate. FEV1 50-59% of predicted is
moderate-severe. FEV1 35-49% of predicted is severe.




Empiric Oral Antibiotic Treatment Regimens COPD Exacerbation in Outpatients

¢ The choice of antibiotics depends on community bacterial resistance patterns and individual
risk of Pseudomonas aeruginosa, such as FEV1 < 50% of predicted, recent hospitalization,
more than 3 courses of antibiotics within the past year, use of systemic corticosteroids.

e Empiric antibiotic regimens (3-5 days) should target the most likely bacterial pathogens in
COPD: Haemophilus influenzae, Streptococcus pneumoniae, and Moraxella catarrhalis.

Empiric Antibiotic Treatment Algorithm of COPD Exacerbation in OQutpatients (UptoDate)

2 or more of the following symptoms?1
= Increased dyspnea
® Increased sputum volume/viscosity
® Increased sputum purulence

Moderate to severe COPD exacerbation based on

[

1
Yes No
¥ ¥
Risk factors for poor outcomes?
= FEV; <50% predicted . .
= =2 COPD exacerbations in past 12 months _Anl_:bacbenal treatment not
I L indicated unless worsening
® Hospitalization for an exacerbation in develop despite
past 12 months symptoms develop P!

= Receipt of conti

ischemic heart disease)
= Age =65 yearsl

appropriate supportive care

(eg. increased bronchodilator use,
= Comeorbid conditions (especially heart failure, systemic glucocorticoids)

Yes

No

¥

Chronic Pseudomonas colonization or " ¥ )
isolation of P 0 < from = Macrolide (eg, azithromycin,

sputum in past 12 months?

clarithromycin) ¥
OR

Select one of the following based on
patient characteristics, local epidemislogy.
or prior antibiotic exposure ¢ §:

= Second- or third

bl .
(eg, cefuroxime, cefpodoxime, ’cefdini’r}‘

T
Yes

¥

1
No

v

Treat with ciprofloxacin® * and
obtain a sputum Gram stain and
culture with susceptibility testing ¥

Other risk factors for Pseudomonas infection?
= FEVy <30% predicted
= Bronchiectasis on computed tomography
= Broad-spectrum antibictic use within
the past 3 months
= Chronic systemic glucocorticoid use

Levofloxacin has lesser — |

I 1
Yes No

¥ ¥

activity against Pseudomonas — |

than Ciprofloxacin, but has T

Select one of the following based on
patient characteristics, local epidemiclogy,

P . X _Trfat with e'|H|e|. or prior antibiotic exposure® 8:
greater activity against S. cip "m or levofl ac -°»‘h' and » Amoxicillin-clavulanate
. i sputu it
pneumonias and M. O usceptibility tasting® OR

catarrhalis and is therefore an
alternative to ciprofloxacin.

= A respiratory fluoroquinoclone
(eg. levofloxacin, moxifloxacin)

v v

Azithromycin 500 mg then 250
mg PO daily

Doxycycline 100 mg PO BID
TMP/SMX (Bactrim DS) PO BID
Cefuroxime (Ceftin) 500 mg PO
BID is 2nd Gen CEPH
Cefpodoxime (Vantin) 200 mg
PO BID and Cefdinir (Omnicef)
300 mg PO BID are 3rd Gen
Oral CEPHs

Assess for clinical improvement in
48 to 72 hours

Improvement Lack of
l improvement

Obtain sputum Gram stain and
culture (or evaluate results, if available)

Continue present therapy Reevaluate other aspects of care

Duration of antibiotics is (eg, bronchodilator use, systemic glucocorticoids)

typically 3 to 5 days Consider potential contributing

comorbidities and other causes of symptoms
(eg, pneumenia, heart failure, pneumathorax)




Long-Term Antibiotic Prophylaxis in Severe COPD

o Patients with severe COPD with > 2 exacerbations/year despite optimal medical management
may benefit from prophylactic macrolide therapy:

e Azithromycin 250-500 mg PO three times weekly

¢ Patients on long-term prophylactic macrolide therapy should be monitored closely for
development of antimicrobial resistance, QT-interval prolongation, and Clostridium difficile
infection.



Long-Acting Muscarinic Antagonists (LAMA) Inhalers for COPD (UpToDate 2023)

Agent

Aclidinium

Glycopyrrolate (known as
glycopyrronium in Canada and
Europe)’

Tiotropium1

Umeclidinium

Revefenacin®

Brand name
Tudorza Pressair (United States)
Tudorza Genuair (Canada)

Seebri Breezhaler (Canada, UK, EU, other areas)

Spiriva HandiHaler (United States), Spiriva (Canada)
Spiriva Respimat (United States, Canada)
Incruse Ellipta (United States, Canada)

Yupelri (United States)

Dosing

DPL:* 1 inhalation (400 mcg/actuation) twice daily

DPL" Inhale contents of 1 capsule (50 mcg/capsule®) once daily

DPL* Inhale contents of 1 capsule (18 mcg/capsule) once daily

SMI:® 2 inhalations (2.5 mcg/actuation) once daily

DPL" 1 inhalation (62.5 mcg/actuation) once daily

Solution for nebulization: Inhale contents of 1 vial (175 mcg/3 mL)
once daily via standard jet nebulizer®

Combination LAMA, LABA, and ICS Products (UpToDate 2023)

Content per

inhalation
capsule or MDI
I Brand (trade
Availability nar(ne ) Dose puff:
Glycopyrrolate
(glycopyrronium)
base
Combination LAMA, LABA, and inhaled corticosteroid (ICS) DPI
Canada and Enerzair Breezhaler 1 inhalation once daily | 50 mcg
Europe glycopyrronium base,

150 mcg indacaterol,
and 160 mcg
mometasone
(labeling within
Canada)

Combination LAMA, LABA, and ICS MDI

United States,
Canada, and
Europe

Breztri Aerosphere
(United States and
Canada), Trixeo
Aerosphere (Europe)

2 puffs twice daily 8.2mcg
glycopyrrolate base,
4.7 mcg formoterol
fumarate dihydrate,
and 182 mcg
budesonide per puff
released from valve
(labeling within
Canada)

Content per
inhalation
capsule or MDI
puff:
Glycopyrrolate
(glycopyrronium)
bromide salt

63 mcg
glycopyrronium
bromide, 150 mcg
indacaterol, and 160
mcg mometasone

10.4 mcg
glycopyrrolate
bromide, 5.5 mcg
formoterol fumarate,
and 182 mcg of
budesonide per puff
released from valve

Drug delivered

from mouthpiece:

Glycopyrrolate
(glycopyrronium)
base

46 mcg
glycopyrronium base,
114 mcg indacaterol,
and 136 mcg
mometasone
(labeling within
Europe)

7.2 mcg
glycopyrrolate base, 5
mcg formoterol
fumarate dihydrate,
and 160 mcg
budesonide per puff
delivered from
mouthpiece (labeling
within Europe)

Drug delivered
from mouthpiece:
Glycopyrrolate
(glycopyrronium)
bromide salt

58 mcg
glycopyrronium
bromide, 114 mcg
indacaterol, and 136
mcg mometasone

9 mcg glycopyrrolate
bromide, 4.8 mcg
formoterol fumarate,
and 160 mcg
budesonide per puff
delivered from
mouthpiece (labeling
within United States)



Combination ICS-SABA and ICS-Formoterol Inhalers

Drug name(s) Preparation(s)

Inhaled corticosteroid and short-acting beta-agonist (IC5-5ABA)

Albuterol-budesonide MI)I* MDL: Albutersl 90 meg and budesenide 80 meg/actuation » Usual dose: 2 inhalations as needed up to a maximum of 12 inhalations per day
[Brand name [United States]: Airsupra) = Acute exacerbation at home: 2 inhalations; may repeat every 20 minutes for a total of & inhalations, then as
directed
1€5 and formaterol combinations
Budesonide-formoteral MDI MDI: Budesonide 80 mcg and formoterol 4.5 mog/actuation = Usual dose:
(Brand names [United States]: Symbicort, Breyna) MDI: Bud, de 160 meg and f 145 « 80 mcgfd.5 mog: 1 to 2 inhalations as needed; some experts use 2 inhalations unless infrequent rescue
inhaler use; maximum dose: 12 inhalations per day
+ 160 megrd.5 meg: 1 inhalation as needed; if symptoms persist after a few minutes, may repeat;
maximum dose: 12 inhalations per day
» Acute exacerbation at home: 1 to 2 inhalations as needed; wait for a few minutes between doses and use
second dose if symptoms persist; may repeat 110 2 inhalations every 20 minutes for up to & inhalations in 1
hour, then as directed
Budesanide-formateral DPI* DPI: Budesonide 100 meg and formateral 6 meglactuation » Usual dose:
(Brand name [Canada]: Symbicert Forte) DPIL: ide 200 meg and & meglactuati + 100 meg/s meg: 1 to 2 inhalations as needed; some experts use 2 inhalations unless infrequent rescue
inhaler use: maximum dose: 12 inhalations per day
+ 200 meg/é meg: 1 inhalation as needad:; if symptoms persist after a few minutes, may repeat; maximum
dose: 12 inhalations per day
» Acute exacerbation at home: 1 to 2 inhalations as needed; wait for a few minutes between doses and use
second dose if symptoms persist: may repeat 1 to 2 inhalations every 20 minutes for up ta 6 inhalations in 1
hour, then as directed
Mometasone-formoteral MDI MDI: Mometasone 100 meg and formatersl 5 meg/actuation o Usual dose: 1 i ion a5 needed; if fent relief, may inister a second dose a few minutes later;
{Brand names: Dulera [United States], Zenhale [Canada]) MDI: Mometasone 200 meg and farmaterol 5 megfactuation maximum dose: 12 inhalatians per day
= Agute exacerbation at home: 1 to 2 inhalations as needed: wait for a few minutes between doses and use
second dose if symptoms persist; may repeat 1 1o 2 inhalations every 20 minutes for up to & inhalations in 1
hour. then as directed
¢l b bec, farmotersl DPI® or MDI DFI or MDI: h 100 meg and & meglactua » Usual dose: 1 I as needed, if insufficient relief, may asecond dose a few minutes later;
(Mot available in United States or Canada, but available elsewhere [sample DFI or MDI: 200 meg and [ maximum dose: 12 inhalations per day

brand names: Formodual, Fostalr, Foster])

Fluticasene proplonate-formoteral MDI MDI: Fluticasene S50 meg and fermoterel 5 meglactuation
(Mot available in United States or Canada, but available elsewhere [sample MDI: Fluticasone 125 meg and formotersl 3 meg/actuation
brand name: Flutiformi) MDI: Fluticasone 250 meg and formaterel S meg/aciuation

hour, then as directed

Usual doge:

+ 50 mcgfS meg: 1 to 2 inhalations as needed; some experts use 2 inhalations unless infrequent rescue

inhaler use; maximum dose: 12 inhalations per day

+ 125 meg/S meg or 250 meg/S meg: 1 inhalation as needed; if symptoms persist after a few minutes, may

repeat; maximum dose: 12 inhalations per day

hour, thern as directed

Combination ICS-LABA Inhalers

Medium dose High dose

Medication Low dose
ICS-LABA eambinations
maoteral DPI or HFA (Not available in United States or Canada, but available elsewhere [sample brand names: Formodual, Fostair, Fosuru“ 4
100 megs6 meg 1 inhalation twice a day 2 inhalations twice a day
200 mcg/6 meg

Budesonide-formoteral HFA (Brand names: Symbicort, Bwyru!1
80 meg/ 5 meg 2 inhalations twice a day
160 mcgf4.5 mcg

Fluticasone furoate-vilanterol DPI (Brand name: Breo Elllm/a]:k

2inhalations twice a day

2 inhalations twice a day

furaate is at a lawer daily dose and used anly once daly.

NOTE: Inhaled fluticasone furoate has a greater anti-inflammatory potency per microgram than fluti prop inhalers. Thus,
50 meg/2s meg ® 1 inhalation once daily
100 meg/25 meg 1 inhalation once daily
200 mcgf25 meg

1 inhalation once daily

Fluticasone propionate-formoterol MDI (Not available in United States or Canada, but available elsewhere [sample brand name: Flutiform])

50 meg/s meg 2inhalations twice daily
125 meg/s meg
250 meg/10 meg

Fluticasone propionate-salmeterol DPI (Brand names: Advair Diskus, Wixela lr|||||h|'D
100 megf50 meg 1 inhalation twice a day
250 meg/s0 meg
500 meg/S0 meg

Fluticasone propionate-salmeterol HFA (Brand name: Advair HFA)
45 megi21 meg 2 inhalations twice a day
115 meg/21 meg
230 meg/21 meg

Fluticasone propionate-salmeteral DPI (Brand names: AirDuo RespiClick, AirDuo Digihaler)® *
55 mcg/14 meg 1 inhalation twice a day
113 megf14 meg 1 inhalation twice a day
232 megi14 meg

Memetasone-formoteral HFA (Brand name: Dulera)
100 meg/s meg
200 megfs meg

Mometasone-indacaterol DPI (Brand name: Atectura Breezhaler; available in Eanidu}a
80 megi150 meg 1 inhalation (capsule) once a day
160 meg/150 meg
320 mog/150 meg

2 inhalatiens twice daily

2 inhalations twice daily

1 inhalation twice a day

1 inhalation twice a day

2 inhalations twice a day

2 inhalations twice a day

1 inhalation twice a day

1 inhalation twice a day

2 Inhalations twice a day

2inhalations twice a day

1 inhalation [capsule) once a day

1inhalation {capsule) once a day

Agute exacerbation at home: 1to 2 inhalations as needed; wait for a few minutes between doses and use
second dose If symptoms persist; may repeat 1 to 2 inhalations every 20 minutes for up to & inhalations in 1

Acute exacerbation at home: 1to 2 inhalations as needed; walt for a few minutes between doses and use
second dose If symptoms persist; may repeat 1 to 2 inhalations every 20 minutes for up to & inhalations in 1



Drug name(s)
Albuteral MOIS

Albuteral OP1

Albuterol DPI {Canada)

Albuters! solutien for nebulization

Albuteral-budesonide MDI

Levalbuterol MDI®

Levalbuterol selution for nebulization

Tertutaline DRI

Ipratrapium-albuteral SMI

SABA Inhalers

Pnparnimcs]‘

MDI: 90 mcginhalation (United States)
MDI: 100 megfinhalation (Canada)

P18 90 megractuation (United States)

DPI: 200 meg/actuation [Canada)

Mebulizer solutions:
= 0.083% (2.5 mg/3 mL)

= 0.5% (2.5 mg/0.5 mL) concentrate; must be diluted in 2.5 mL
saline

MDI: Albuteral 90 meg and budesonide BO meglactuation (United
states)

45 megfnhalation (United States)

Mebulizer solution:
. 0.63mgEmL
« 1.25mgE mL
= 1.25mg/0.5 mL concentrate; must be diluted in 2.5 mL saline

DPI: 0.5 mgractuation (Canada)

SMI: Ipratropium 20 mcg and albuterol 100 meg/finhalation (United
States)

Dose

Usual dose: 2 inhalations every 4 to 6 hours as needed

Acute athome: 2 to d

can be repeated every 20 minutes for a total of 3 doses, then as directed ™
Acute care setting: 4 to & inhalations every 20 minutes for 3 doses”, then taper depending an respanse to therapy

Usual dose: 2 inhalations every 4 to & hours, as needed
Acute athome: 2to 4 , can be repeated every 20 minutes for 3 total of 3 doses, then as directed
Acute care setting: 4 to 8 inhalations every 20 minutes for 3 doses, then taper depending on responise to therapy

Usual dose: 1 inhalation every 4 to 6 hours, as needed
Exercise-induced brencheconstriction: 1 inhalation 15 minutes prior to exercise

Usual dose: 2.5 mg every 4 to & hours, as needed

Acute exacerbation at home: Administer 2.5 mg, can repeat every 20 minutes for tatal of 3 doses, then decrease frequency to every 1 to 4
hours, as tolerated ¥

Acute care setting: Administer 2.5 10 5 Mg, ¢an repeat every 20 minutes for total of 3 doses, then decrease lequ!f\Cj’ to every 1104
hours, as tolerated

Acute g (critically ill): ©

nebulizer Use a large volume netsulizer, 10 to 15 mg/hour in monitored setting

Usual dose: 2 inhalations every 4 to & hours as needed
Acute exacerbation at home: 2 inhalations, can be repeated every 20 minutes for 3 total of 3 doses, then as directed®

Usual dose: 2 inhalations every 4 to 6 hours, as needed
‘Acute exacerbation at home: 2 to 4 inhalations; can be repeated every 20 minutes for a total of 3 doses, then as directed ®
Acute care setting: 4 to & inhalations every 20 minutes for 3 doses, then taper depending on response to therapy®

Usual dose: Administer 0.63 to 1.25 mg (equivalent to 1.25 to 2.5 mg albuterol) every 6 to & hours, as needed (up to 3 doses per 24 hours)
Acute exacerbation at home: Administer 1.25 mg; can be repeated every 20 minutes for a tatal of 3 doses, then decrease fregquency 1o
every 1 ta 4 hours, as tolerated

Acute care setting: Administer 1.25 mg to 2.5 mg [equivalent 10 2.5 to 5 mg of albuterol); can repeat every 20 minutes for total of 3 doses,
then decrease frequency to every 1 to 4 hours, as tolerated

Usual dose: 1 inhalation every 4 hours, as needed
If no effect after 5 minutes, can repeat dose

Usual dose {off-label): 2 inhalations every 6 hours, as needed
Acute exacerbation (off-label): 4 to 8 inhalations every 20 minutes for 3 doses, and then as needed for up to 3 hours

pratrop Ibuteral solution for Nebulizer solution: Ipratropium 0.5 mg and albuterol 25mg per3 | o Usual dose (offabel): Administer 1 vial (3 mL) every 4 to 6 hours, as needed
misvial = Acute exacerbation (off-label); Administer 1 vial (3 mL), every 20 minutes for 3 doses, and then as needed for up 1o 3 hours”
Inhaled Corticosteroids (ICS)
orug Low dose Medium dose High dose.
(total daily dose) {tatal daily dose) (total daily dose)*

Beclomethasone HFA 80t 160 meg #160 10 320 meg 320 to 640 meg

(GQuar RediHaler product available in United States)

Administer as 2 divided doses

40 mcg per actuation 20r4 inhalations L} L

80 mcg per actuation Z2inhalations 4inhalations & or 8 inhalations
Beclomethasone HFA® 100 to 200 meg 200 10,400 meg 400 t0 800 meg
(Quar product available in Canada, Europe, and elsewhere)

Administer as 2 divided doses

50 mcg per actuation 20 inhalations L] 1

100 mcg per actuation 2inhalations 4 inhalations 6 or 8 inhalations
Budesonide OPT 180 t0 360 meg 36010720 meg 72010 1440 meg
(Pulmicort Flexhaler product available in United States)

Administer as 2 divided doses

‘90 meg per actuation 2or4 inhalations L] 1

160 meg per acwation 2 inhalations 4inhalations 6 or 8 inhalations
Budesonide bP1% 200 to 400 mcg >400 to 800 meg 5800 to 2400 meg
(Pulmicort urbohsler table in Canada, E
Administer low doses (ie, <400 mcg/day) ence daily; administer higher doses (ie, >400 mcg/day) as 2 to 4
divided doses.

100 mcg per actuation 2to 4 inhalations. 1 1

200 meg per actuation 1102 inhalations 3104 inhalatons [

400 mcg per actuation 1 inhalation 2 inhalations 3 to 6 inhalations
Ciclesanide HFA 160 meg 320 meg 640 meg
(Aivesco product avallable in United States, Europe, and elsenhere)

United States: Adm inister as 2 divided doses
Australa, Eurape, and elsewhere: Administer lower doses fie, 160 to 320 mog/day) once daily; administer 540
meg dose as 2 divided dases

80 mcg per actuation Zinhalations 4inhalations. 1

160 mcg per actuation ° 2 inhalations dinhalations.
Ciclesonide HFAD 100 to 200 meg 52000 400 mcg 400 to 800 mcg
(Aiuesco product avallabie in Canada)

dases (eg, g) once dally;

100 meg per actuation 1 to 2 inhalations 3o 4 inhalations q

200 meg per actuation 1inhalation 2inhalations 3 to 4 inhalations
Flutieasone propionate HFA 176 t0 220 meg 220 t0 440 meg 440101760 meg
(Flovent HFA product available in United States)

Administer as 2 divided doses

44 mcg per actuation 4inhalations q q

110 meg per actuation 2 inhalations 4inhalations. [

220 meg per actuation k4 2 inhalations. 410 Binhalations.
Fluticasone propionate HFA® 100 t0 250 meg 2250 to 500 meg 2500 to 2000 meg
(Flovent HFA product available in Canada; Flixotide Evohaler product available in Europe and elsewhere)

‘Administer as 2 divided doses

50 meg per actuation 21to4 inhalations L] L

125 meg per actuation 2 inhalations 4 inhalations 1

250 meg per actuation o 2inhalations. 410 8 inhalations
Fluticasone propionate DPT 100 to 250 meg 2250 to 500 meg 2500 to 2000 meg
(Flovent Diskus product available el o available in Europe
and elsewhere)

Administer 3¢ 2 divided doses

50 meg per actuation 2tod inhalations. 1 1

100 meg per actsation 2 inhalations 4inhalations. [

250 Mg per actuation @ 2 inhalations 410 Binhalations

500 mcg per ° © 2 or 4inhalations
Fluticasone propionate DPI 110meg 226 meg 464 meg
(Armonair Digihaler product available in United States; Aermony Respiclick product available in Canada)

Administer as 2 divided doses

55 mcg per actuation 2 inhalations L L

113 meg per actuation ° 2inhalations. Ll

232 meg per acouation o o 2 inhalations.
Fluticasone furoate DPL 50 mcg (by use of padiatric DRI, which is off-label in 100 meg 200 meg
{Arnuity Ellipta product availabie in United States, Canada, Australis, and elsewhere, but not adol  3dults)
oruK)

‘Administer once daily
NOTE: Inhaled fluticasone furoate has a greater potency per
propionate inhalers. Thus, fluticasone furoate ly dose and

50 meg per actuation 1 inhalation L] L]

100 mcg per actuation @ 1 inhalation Zinhalations.

200 meg per actuation o o 1 inhalation




