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FROM THE EDITOR

doi:10.3949/ccjm.88b.07021

‘Guidelines to Practice’ series:
Asthma in adults
In this issue, Kommaraju and Latifi  summarize highlights from the 2020 
GINA (Global Strategy for Asthma Management and Prevention) guide-

lines for the management of asthma in adult patients. This article is part of our ongoing 
series “Guidelines to Practice,” shepherded by CCJM deputy editor Dr. Pelin Batur.
 Recent years have seen a proliferation of practice guidelines put forth by specialty 
societies and various working groups. Practicing clinicians have found some to be useful 
in that they represent an evidence-based list of diagnostic and management suggestions, 
providing a summary of data on topics that we may not have had the opportunity to 
review ourselves. But there have been concerns that payers may use guidelines to limit 
payment for tests or therapies that were not specifi cally recommended or were specifi -
cally discouraged. Physicians bristle at this, but theoretically, and hopefully in reality, 
the reasonable exceptions to published guidelines for specifi c patient circumstances can 
be justifi ed and resolved. As almost all guidelines state somewhere in small print, guide-
lines are only guidelines and are not meant to encompass all scenarios. 
 The goal of the “Guidelines to Practice” series is to briefl y and concisely outline how 
a specifi c guideline fi ts in the context of current clinical practice and how it compares 
with previous guidelines. This is important, because not all guidelines on the same topic 
are in agreement. Publication of new studies and availability of new therapies necessitate 
revisiting older guidelines. Sometimes the rules for generating a new set of guidelines differ 
from older ones. Some consider cost while others do not, arguing that regional economies 
differ and the marketplace changes. Some have strict rules regarding the incorporation of 
data used in the writing of the guideline, allowing only prospective randomized trials and 
excluding observational and preclinical data. So not all guidelines are created equal, and 
we ask authors of “Guidelines to Practice” articles to point out these differences, when 
relevant, and to highlight the practical and newer conceptual aspects of the guidelines.
 The GINA document emphasizes a key concept in the management of asthma in 
adults: asthma is an infl ammatory syndrome, with bronchospasm manifesting as wheez-
ing or cough. Hence, for moderate disease activity or even for mild intermittent disease 
with fl ares, inhaled corticosteroid therapy should be considered in conjunction with 
a long-acting beta-agonist. We have all had patients in whom very intermittent use 
of short-acting beta-agonists has been suffi cient to control their symptoms over many 
years, and this approach may remain reasonable for some of these patients. But as high-
lighted in the reasoned summary of the GINA report, the goal of co-therapy with in-
haled corticosteroids and long-acting bronchodilators is to prevent severe exacerbations 
and even death from asthma, particularly in newly diagnosed patients in whom a track 
record of response to therapy has not been established.

Brian F. Mandell, MD, PhD
Editor in Chief
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Jesica Martín Carmona, MD
Department of Internal Medicine,
Hospital Regional Universitario de Málaga, 
Málaga, Spain

Tuberous sclerosis complex

A 45-year-old man with an unremarkable 
medical history was referred to the der-

matology department because of facial lesions. 
On examination, he had multiple erythema-
tous papules in the malar and nasal regions of 
the face that were judged to be angiofi bromas 
(Figure 1A). He also had linear hypopigment-
ed macules and shagreen patches on the lower 
back (Figure 1B) and a periungual fi broma on 
a fi ngernail (Figure 1C).
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 Although skin lesions such as these can be 
found in the general population, they can also 
be associated with certain syndromes. Having 
1 or 2 angiofi bromas is common in the general 
population, but multiple facial angiofi bromas 
are present in 80% of patients who have tu-
berous sclerosis complex (TSC), for which 
at least 3 lesions are required as a diagnostic 
criterion. Angiofi bromas can also be observed 
in Birt-Hogg-Dubé syndrome and in multiple 
endocrine neoplasia type 1.1 Shagreen patches, 

THE CLINICAL PICTURE

doi:10.3949/ccjm.88a.20075

Elisabeth Gómez Moyano, MD, PhD
Department of Dermatology,
Hospital Regional Universitario de Málaga,
Málaga, Spain

Figure 1. (A) Multiple erythematous papules in the malar and nasal regions were judged to be 
angiofi bromas. (B) Linear hypopigmented macules and shagreen patches were noted over the 
lower back, as well as (C) a periungual fi broma on a fi ngernail. (D) Ultrasonography showed 
a hyperechoic solid lesion compatible with renal angiomyolipoma (arrow). (E) Brain magnetic 
resonance imaging detected cortical tubers (arrow) as well-circumscribed frontal and occipital 
areas of high signal intensity on axial fl uid-attenuation inversion-recovery.

Tuberous
sclerosis
complex
is a rare 
disorder 
caused by 
mutations
of tumor-
suppressor 
genes

Ana Raquel de Castro Almeida, MD
Department of Radiology,
Hospital Regional Universitario de Málaga,
Málaga, Spain

Leandro Martínez Pilar, MD, PhD
Department of Dermatology,
Hospital Regional Universitario de Málaga,
Málaga, Spain
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TUBEROUS SCLEROSIS

a type of collagenoma, are present in Cowden 
syndrome and in approximately half of patients 
with TSC. Over 90% of patients with TSC 
have hypopigmented macules, and the differ-
ential diagnosis includes postinfl ammatory hy-
popigmentation, piebaldism, and vitiligo.1
 A genetic test was requested because we 
suspected TSC detected deletion of the TSC1 
gene, and this fi nding along with fi ndings on 
the physical examination confi rmed the diag-
nosis of TSC.
 Because people with TSC tend to de-
velop tumors in multiple organs of the body, 
the patient underwent an extensive workup. 
Ultra sonography of the kidneys showed a hy-
perechoic solid lesion compatible with renal 
angiomyolipoma (Figure 1D, arrow), al-
though the patient’s blood test results detect-
ed no renal impairment.
 Although the patient did not manifest 
neurologic or neurobehavioral abnormalities, 
which are common in patients with TSC, 
brain magnetic resonance imaging detected 
cortical tubers as well-circumscribed frontal 
and occipital areas of high signal-intensity on 
axial fl uid-attenuation inversion-recovery im-
ages (Figure 1E, arrow), and low signal-in-
tensity on T1-weighted images, interpreted as 
cortical tubers. An ophthalmic examination, 
chest radiography, and echocardiography re-
vealed no abnormalities. 

 ■ SIGNS AND SYMPTOMS

TSC is a rare disorder with an incidence of 
1 in 10,000 live births. It is caused by muta-
tions of tumor-suppressor genes, which can 
lead to  benign hamartomas in the brain, eyes, 
heart, lung, liver, kidney, and skin.2 The most 
frequent clinical manifestations are dermato-
logic lesions such as focal hypopigmentation, 
angiofi broma, ungual fi broma, and shagreen 

patches,3 but neurologic manifestations such 
as epilepsy, neuropsychiatric disorders, and 
behavioral problems are also common. Renal 
impairment is seen but is not among the most 
common early clinical manifestations. 
 Even though benign tumors are more com-
mon, there is a risk of malignancy, especially 
in the brain and kidney.

 ■ DIAGNOSIS AND TREATMENT

Appropriate evaluation is important to limit 
the morbidity and mortality of TSC. Neuro-
logic and renal involvement are the principal 
causes of morbidity.2 The evaluation should 
include brain, lung, and abdominal imaging, 
a complete blood cell count, and pulmonary 
function testing. The physical examination 
includes auscultation for heart murmur or 
lung crackles and identifi cation of eye disor-
ders or abdominal mass.4

 Treatment depends on the clinical features. 
Inhibitors of the mammalian target of rapamy-
cin pathway are a therapeutic option and can 
be used as adjuvant therapy for large tumors 
before surgery.5 Other medical treatments de-
pend on the manifestation (eg, antiepileptic 
drugs in epilepsy). Surgery is considered for 
solitary lesions that cannot be controlled with 
conservative treatment in patients without 
high surgical risk.

 ■ OUR PATIENT’S COURSE

The patient was followed by several specialists 
to monitor for the appearance of complica-
tions, occasionally requiring resection of a skin 
lesion with local complication. ■

 ■ DISCLOSURES
The authors report no relevant fi nancial relationships which, in the context of 
their contributions, could be perceived as a potential confl ict of interest.
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The patient
presented with 
a 5-day history 
of fever, rash, 
and pruritus

Giovani M. Zelada, MD
Internal Medicine-Psychiatry Residency 
Program, University of Texas South-
western Medical Center, Dallas, TX

Fever, rash, pruritus:
Sweet syndrome

A 40-year-old man with a history of dia-
betes mellitus and hypertension, but tak-

ing no medications, presented to the hospital 
with a 5-day history of fever, rash, and pruri-
tus. The patient initially presented to an ur-
gent care center, where he received intramus-
cular and oral antibiotics, but his symptoms 
continued to worsen. 
 On physical examination, his temperature 
was 39.6°C, heart rate 138 beats per minute, 
blood pressure 93/70 mm Hg, and respiratory 
rate 18 breaths per minute. He had elevated, 

tender, infl ammatory plaques, nodules, and 
pustules distributed throughout his upper and 
lower extremities, back, chest, abdomen, scalp, 
and dorsal aspects of both feet (Figures 1–3). 
 His white blood cell count was 15.2 × 109/L 
(reference range 3.7–11.0 × 109/L) with 60% 
neutrophils and 22% bands; the erythrocyte 
sedimentation rate was 48 mm/hour (0–15 
mm/hour), and the C-reactive protein level 
was 10.4 mg/dL (< 0.9 mg/dL).

THE CLINICAL PICTURE

doi:10.3949/ccjm.88a.20053

Paul B. Aronowitz, MD
Department of Internal Medicine, 
University of California
Davis School of Medicine,
Sacramento, CA

Figure 1. On the patient’s back were 
multiple fi rm erythematous nodules with 
pustular heads, as well as several erythem-
atous plaques.

Figure 2. The patient’s lower extremities.

Figure 3. The patient’s right arm.
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SWEET SYNDROME

 Because of concern for infectious dermatitis, 
his initial hospital treatment consisted of pain 
management, intravenous fl uids, and intrave-
nous vancomycin. However, a thorough infec-
tious disease workup was unrevealing. Other 
considerations included a drug eruption, vascu-
litis, and various neutrophilic dermatoses (in-
cluding pyoderma gangrenosum and Sweet syn-
drome). As a result, a skin biopsy was performed 
and revealed neutrophilic dermatitis without 
organisms, consistent with Sweet syndrome.
 The patient began a 4-week course of 
prednisone in tapering doses (60 mg for 5 
days, 40 mg for 5 days, 20 mg for 5 days, 10 
mg for 5 days, then discontinued) and clobeta-
sol 0.05% ointment twice daily for 7 days. He 
experienced rapid improvement of symptoms, 
which was noted during outpatient dermatol-
ogy and primary care follow-up visits.

 ■ SWEET SYNDROME: KEY FEATURES

In 1964, R. D. Sweet, MD, fi rst described 
acute febrile neutrophilic dermatosis, origi-
nally known as Gomm-Button disease, by its 

4 cardinal features: fever; neutrophil polymor-
phonuclear leucocytosis of the blood; raised 
painful plaques on the limbs, face, and neck; 
and histologically, a dense dermal infi ltration 
with mature neutrophil polymorphs,  with no 
evidence of infection and prompt response to 
corticosteroids.1 
 There are 3 subtypes of Sweet syndrome:
• Classic or idiopathic 
• Malignancy-related, most commonly he-

matologic but also observed in solid tumor 
malignancies2–5 

• Drug-induced.1,6,7 
 In this patient’s case, the abrupt appear-
ance of fever, cutaneous lesions, and histo-
pathologic fi ndings, in the absence of ma-
lignancy or drug exposure and satisfaction 
of both major and 3 of 4 minor diagnostic 
criteria, were congruent with classic Sweet 
syndrome (Table 1).1,6-8 Notably, the patient 
did not have preceding symptoms sugges-
tive of gastrointestinal or upper respiratory 
illness, was not on medications associated 
with Sweet syndrome, and never had signs 
or symptoms of hematologic or solid tumor 
malignancy. 
 The pathogenesis of Sweet syndrome is 
multifactorial, but studies have suggested a 
hypersensitivity reaction that promotes neu-
trophil activation9 and higher serum levels of 
granulocyte colony-stimulating factor10 lead-
ing to increased circulating neutrophils, both 
of which may explain this patient’s leukocyto-
sis with increased left shift. 
 Skin biopsy is the technical standard for di-
agnosis, but this patient’s response to systemic 
steroids and resolution of leukocytosis (his ini-
tial white blood cell count of 15.2 × 109/L came 
down to 9.25 × 109/L over 4 days) also supports 
the typical response to treatment.

 ■ STEROIDS ARE FIRST-LINE THERAPY

Systemic corticosteroid therapy is the fi rst-line 
treatment, but some case reports11,12 have also 
noted accelerated improvement in cutaneous 
lesions and reduced dependence on systemic 
steroids with adjunct topical glucocorticoid 
use, although the effi cacy has not been formal-
ly studied.
 Given their low potential for harm, topical 
steroids were used as adjuvant therapy, and the 

TABLE 1

Diagnostic criteria for classic Sweet syndrome

The diagnosis requires both major and minor criteria:

Major criteria (both are required)

Abrupt onset of painful erythematous plaques or nodules

Histopathologic evidence of a dense neutrophilic infi ltrate without 
evidence of leukocytoclastic vasculitis

Minor criteria (2 of 4 are required)

Temperature > 38°C (100.4°F)

Association with an underlying hemoproliferative disorder, 
infl ammatory  disease, or solid tumor 
OR 
Preceded by an upper respiratory or gastrointestinal infection

Excellent response to treatment with systemic corticosteroids 
or potassium iodide

 Abnormal laboratory values at presentation (3 of 4 are required):
• Erythrocyte sedimentation rate > 20 mm/hour
•  Elevated C-reactive protein 
•  White blood cell count > 8.0 × 109/L 
•  Neutrophils > 70%

Adapted from information in references 7 and 8.
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patient had rapid overall clinical improvement 
and resolution of his rash. Colchicine and po-
tassium iodide are also considered fi rst-line 
treatment choices. Indomethacin, cyclospor-
ine, dapsone, and clofazimine have all been 

used as second-line treatments. 

 ■ DISCLOSURES
The authors report no relevant fi nancial relationships which, in the context 
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Aspiration of a partial denture
after an ischemic stroke
A 65-year-old man with numerous medi-

cal comorbidities presented with left-sid-
ed hemianopsia, hemineglect, weakness, and 
sensory loss lasting 1 day.
 Results of computed tomography of the 
head were consistent with an acute ischemic 
stroke in the right-middle cerebral artery dis-
tribution. Perfusion imaging demonstrated 
minimal penumbra and a perfusion mismatch 
ratio of 1.0, a ratio suggesting that revascular-
ization would not likely be benefi cial.
 In view of the duration of symptoms and 
the results of imaging, thrombolysis and acute 
neurointervention were deferred. Secondary 
stroke prevention was deemed the goal of care, 
and the stroke-care pathway was initiated. 
 The patient passed a bedside swallow ex-
amination with a mandibular removable par-
tial denture in place, and was thus advanced 
to a level 2 mechanically altered dysphagia 
diet. The patient attempted to slowly self-feed 
for his fi rst meal under close nursing supervi-
sion. After intake of a few bites of food, he 
complained of a cough and throat irritation, 
without symptoms of airway distress. Expedi-
tious examination of his oral cavity revealed 
absence of his partial denture.
 Soft-tissue radiography of the neck was 
urgently obtained (Figure 1) and revealed a 
metallic foreign body that looked like the pa-
tient’s partial denture in the pharynx at the 
level of the epiglottis, effacing the epiglottis.
 The patient was immediately placed on 
nothing-by-mouth status and underwent 
emergency direct laryngoscopy to remove the 
foreign body.
 His postoperative hospital course was com-
plicated by septic shock secondary to aspira-
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tion pneumonia, requiring broad-spectrum 
antibiotic therapy, mechanical ventilation, 
and vasopressor support. The patient ulti-
mately died of these complications during this 
hospital stay.

 ■ THE ROLE OF OROPHARYNGEAL
SWALLOWING DEFICITS

In the United States, 800,000 people suffer a 
new or recurrent stroke each year, and stroke 
is the third leading cause of death after heart 
disease and cancer. 
 In patients with stroke, pneumonia is the 
medical complication causing the highest at-
tributable proportion of deaths, accounting 
for nearly one-third of all deaths.1 Oropharyn-
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Figure 1. Anteroposterior (left) and lateral (right) views 
on soft-tissue neck radiography show a metallic foreign 
body—the patient’s mandibular removable partial den-
ture—within the pharynx at the level of the epiglottis, 
effacing the epiglottis.
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geal swallowing dysfunction signifi cantly in-
creases the risk of this complication: patients 
with stroke who have dysphagia are 3 times 
more likely to develop respiratory infections 
than their counterparts without swallowing 
defi cits, and those with aspiration are nearly 
12 times more likely.2  
 While overt aspiration may be suspected 
in patients with a history of pneumonia, pos-
terior territory lesions, impaired palatal and 
gag refl exes, coughing or choking during oral 
feeding, and voice changes after swallowing, 
these fi ndings are not ubiquitous.3

 Removable dentures pose a unique consid-
eration, as they have been correlated with in-
creased oral transit time and may be associated 
with an increased risk of aspiration, possibly due 
to impairment in oral cavity sensory function.4
 In addition, although silent aspiration has 
been observed more frequently in patients 

with a history of orotracheal intubation and 
impaired velopharyngeal refl exes, the risk of 
silent aspiration is typically diffi cult to predict 
on the basis of the clinical history and neu-
rologic evaluation. In patients with severe 
stroke and suspected oropharyngeal dysphagia, 
bedside swallowing assessments and pulse ox-
imetry have a low diagnostic yield compared 
with videofl uoroscopic evaluation.3,5

 In this patient with severe stroke and a 
removable denture, a bedside clinical evalua-
tion inaccurately led to the conclusion that it 
was safe to advance to a dysphagia diet, and he  
aspirated the denture and subsequently devel-
oped aspiration pneumonia and died. ■
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Outpatient management
of asthma in adults:
A snapshot of the 2020 GINA report
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Asthma, as defined by the Global Strat-
egy for Asthma Management and Preven-

tion (GINA), is a heterogeneous disease char-
acterized by chronic airway infl ammation.1 It 
is hallmarked by respiratory symptoms such as 
wheezing, shortness of breath, chest tightness, 
or cough that vary over time and in intensity, 
together with variable expiratory airfl ow limi-
tation. 
 In adults, variable expiratory airfl ow limi-
tation can be confi rmed several ways:
• Postbronchodilator increase in forced expi-

ratory volume in 1 second (FEV1) by more 
than 12% and more than 200 mL from 
baseline 10 to 15 minutes after the patient 
takes 200 to 400 μg of albuterol 

• Average daily diurnal peak expiratory fl ow 
variability of more than 10%

• FEV1 increase by more than 12% and more 
than 200 mL from baseline after 4 weeks 
of anti-infl ammatory treatment outside of 
respiratory infections

• Fall in FEV1 of more than 10% and more 
than 200 mL from baseline with exercise

• Fall in FEV1 of 20% or more from baseline 
with standard bronchial challenge (metha-
choline or histamine), or a fall of 15% or 
more with standardized hyperventilation 
or hypertonic saline or mannitol chal-
lenge).1 

 Recognized clinical phenotypes include al-
lergic asthma, nonallergic asthma, adult-onset 
(late-onset) asthma, asthma with persistent 
airfl ow limitation, and asthma with obesity. 
Asthma severity (mild, moderate, severe) is 
classifi ed based on frequency of day and night 

GUIDELINES TO PRACTICE

doi:10.3949/ccjm.88a.20167

ABSTRACT
The Global Strategy for Asthma Management and Pre-
vention publishes an annual report on asthma manage-
ment and prevention. The report refl ects the most recent 
evidence on asthma and its treatment and provides 
recommendations for clinical practice. This article reviews 
the guidelines with a focus on what’s new and clinically 
important for practitioners treating this patient population. 

KEY POINTS
Adults with asthma should receive combination therapy 
with an inhaled corticosteroid and a long-acting beta-
agonist on an as-needed basis for mild asthma or regular 
daily use for moderate or severe asthma.

The recommended option is low-dose budesonide-for-
moterol, or beclomethasone-formoterol as an alternative.

Monotherapy with a short-acting beta-agonist on an 
as-needed basis is no longer recommended as the initial 
therapy for mild asthma.

The preferred agent for rescue therapy is as-needed
low-dose inhaled corticosteroid/long-acting 
beta-agonist.
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symptoms, as well as on the level of stepwise 
treatment required to control symptoms and 
prevent exacerbations.

 ■ CLINICAL SETTING

The fi eld of asthma has evolved signifi cantly 
during the last several years. This review of 
the GINA 2019 update focuses on changes 
in the management of asthma in adult out-
patients. We use the following abbrevia-
tions: short-acting beta-agonist (SABA), 
long-acting beta-agonist (LABA), inhaled 
corticosteroid (ICS), and oral corticosteroid 
(OCS).

 ■ INTENDED AUDIENCE

This review is intended for healthcare provid-
ers who manage adult patients with asthma in 
the outpatient setting.

 ■ WHO WROTE THE GUIDELINES?

The GINA Science Committee was estab-
lished in 2002 and is composed of voluntary 
members who are leaders in both adult and 
childhood asthma research. The committee 
meets biannually with the American Thorac-
ic Society (ATS) and European Respiratory 
Society (ERS) to review the latest in asthma 
research in order to release new recommenda-
tions annually.
 For these recommendations, a PubMed 
literature search covering approximately 18 
months yielded 1,137 clinical trials or meta-
analysis publications of which 906 were 
screened out for duplicates, relevance, or qual-
ity. Each of the remaining 231 publications 
was reviewed by at least 2 committee members 
for overall scientifi c impact. Of those, 123 
were subsequently discussed in the biannual 
GINA Science Committee meetings in 2018 
for consideration of inclusion in the annual 
guidelines. 
 Of note, any new therapy or indication 
required regulatory approval by at least 1 
agency and at least 2 good-quality studies in 
suitable populations before committee recom-
mendation. Off-label recommendations were 
made for existing therapies if the committee 
found suitable supportive evidence. For these 
off-label recommendations, the committee 
emphasized that clinicians should use their 

professional judgment and take into account 
existing local and national guidelines.

 ■ WHAT ARE THE MAIN 
RECOMMENDATIONS?

Monotherapy with SABA on an as-needed 
basis is no longer recommended as the initial 
therapy for mild asthma because it increases 
the risk of severe exacerbations and asthma-
related deaths. To decrease these risks, all 
adults with asthma should receive combina-
tion therapy with an ICS and an LABA on 
an as-needed basis for mild asthma or regular 
daily use for moderate or severe asthma. The 
recommended option is low-dose budesonide-
formoterol, or beclomethasone-formoterol as 
an alternative. If an SABA is used, it should 
be simultaneously combined with a low-dose 
ICS.

 ■ WHAT IS DIFFERENT FROM PREVIOUS 
GUIDELINES?

• The preferred agent for rescue therapy is 
as-needed low-dose ICS-LABA (prefer-
ably budesonide-formoterol); prior guide-
lines recommended SABA as needed for 
fi rst-line therapy.

• Replacement of “upper airway dysfunc-
tion” and “vocal cord dysfunction” with 
“inducible laryngeal obstruction,” and the 
replacement of “fi xed airfl ow limitation” 
with “persistent airfl ow limitation.”

• Emergency room or hospital discharge fol-
low-up after severe exacerbations should 
occur within 2 days.

• New add-on therapies for step 5 treat-
ments include low-dose daily azithromycin 
(off-label), dupilumab (anti-IL4 receptor 
antibody), and tiotropium, based on spe-
cifi c drug indications.

• Trial use of high-dose ICS-LABA for 3 to 
6 months is now limited to use in step 5 
treatment (previously recommended in 
steps 4 and 5) owing to increased risk of 
side effects; for similar reasons, mainte-
nance OCS is no longer a preferred treat-
ment in step 5.

• Of note, the GINA 2020 guidelines ad-
dress asthma and COVID-19; they em-
phasize continuing to take all prescribed 
asthma medications, having a clearly writ-
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ten asthma action plan, and preferentially 
using metered-dose inhalers over nebuliz-
ers when possible.

 ■ WHAT IS THE EXPECTED 
CLINICAL IMPACT?

The expected clinical impact of the latest 
guidelines is a decreased incidence of severe 
asthma exacerbations and asthma-related 
deaths globally. 
 It should be noted that until 2017, ICS-
LABA combinations had a boxed warning 
from the US Food and Drug Administration 
(FDA) based on early LABA trials (Serevent 
Nationwide Surveillance study and the Sal-
meterol Multicenter Asthma Research trial) 
that showed increased risk of serious adverse 
asthma outcomes (death, hospitalization, in-
tubation).2,3 
 Due to these concerns, the FDA required 
manufacturer-conducted noninferiority post-
market safety trials for ICS-LABA combi-
nations vs ICS alone. Four trials (3 adult 
and 1 pediatric) enrolling approximately 
45,000 participants were conducted and ex-
amined fl uticasone-salmeterol vs fl uticasone, 
budesonide-formoterol vs budesonide, and 
mometasone-formoterol vs mometasone for 
effi cacy and the aforementioned serious asth-
ma outcomes. 
 In summary, these trials found that the 
ICS-LABA combinations were effective in 
reducing asthma exacerbations requiring cor-
ticosteroids and did not signifi cantly increase 
the risk of serious adverse asthma outcomes.4–7 
Despite the removal of the boxed warning, 
no ICS-LABA combination has an FDA-
approved indication for treating acute bron-
chospasm on an as-needed basis, as the GINA 
2019 guidelines recommended.8

 ■ DO OTHER SOCIETIES AGREE 
OR DISAGREE?

The annual GINA report is endorsed by the 
ATS and ERS. After the GINA 2019 report 
was published,8 the ATS and ERS published a 
joint guideline on the management of severe 
asthma in January 2020.9 Prior to this, their 

last independent publication was in 2014, 
which was also limited to the description of 
severe asthma. More recently, the National 
Heart Lung and Blood Institute (NHLBI) re-
leased updated guidelines in December 2020.10 
Though the full review of the evidence be-
hind those guidelines is beyond the scope of 
this article, a key difference in recommen-
dations should be noted. The NHLBI 2020 
guidelines still recommend as-needed SABA 
as the preferred initial treatment for intermit-
tent asthma, with as-needed or daily low-dose 
ICS-LABA reserved for step 3. The American 
College of Chest Physicians has no published 
asthma guidelines.

 ■ HOW WILL THIS CHANGE DAILY
PRACTICE?

Combination ICS-LABA should be consid-
ered for all patients with asthma, and for select 
patients with mild asthma this should be con-
sidered on an as-needed basis replacing SABA 
as the sole therapy. The consideration for this 
change should be based on shared decision-
making with each patient. Providers should 
discuss the risks and benefi ts of sole SABA 
therapy with patients, while acknowledging 
that symptoms may have been well controlled 
without exacerbations for many years on the 
patient’s current regimen. Continued provider 
and patient education is a key for population-
level success of any new society recommenda-
tions.

 ■ WHEN WOULD GUIDELINES NOT APPLY?

Availability and affordability of ICS-LABA 
combinations may limit widespread adoption of 
these recommendations. In these cases, GINA 
recommends that low-dose ICS be used when 
SABA is used. Timing of FDA approval for any 
ICS-LABA combination for an as-needed in-
dication may infl uence medication coverage 
practices and, ultimately, affordability. ■

 ■ DISCLOSURES
The authors report no relevant fi nancial relationships which, in the context 
of their contributions, could be perceived as a potential confl ict of interest.
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Statin intolerance
and new lipid-lowering treatments
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C oronary artery disease continues to be 
the leading cause of death in developed 

countries, and rates are rapidly rising in the 
developing world.1 With the current obesity 
epidemic and growth of metabolic syndrome, 
its prevalence is likely to continue to climb. 
Along with hypertension, diabetes, and smok-
ing, hyperlipidemia has consistently been 
shown to be one of the most signifi cant and 
modifi able risk factors of coronary artery dis-
ease development and progression.2 
 Lipid-lowering therapy is important for 
secondary prevention for patients with known 
cardiovascular disease, as well as for primary 
prevention for those at increased risk. Al-
though guidelines have historically focused on 
achieving specifi c levels of low-density lipopro-
tein cholesterol (LDL-C), there is increasing 
recognition that in many cases lower levels are 
progressively benefi cial, making lipid-lowering 
therapies especially relevant.

 ■ STATINS STILL THE THERAPY OF CHOICE
TO LOWER CHOLESTEROL

Several drug classes lower atherosclerotic risk 
by lowering circulating lipid concentrations 
and have been thoroughly tested. With a his-
torically proven track record in reducing mor-
bidity and mortality related to atherosclerotic 
disease, beta-hydroxy beta-methylglutaryl co-
enzyme A (HMG-CoA) reductase inhibitors 
(statins) are fi rst-line cholesterol-lowering 
medicationss. A large meta-analysis found 
that sustained moderate- or high-intensity 
statin therapy over 5 years reduced events re-
lated to atherosclerotic cardiovascular disease 
by 21% for every 1 mmol/L (approximately 40 
mg/dL) decrease in LDL-C.3

 However, many patients experience 
musculoskeletal side effects that either pre-
vents them from using statins at all or limits 
their ability to tolerate a dosage necessary to 
achieve their cholesterol targets. As subopti-
mal control keeps them at continued cardio-
vascular risk, such patients should be thor-
oughly evaluated for true statin intolerance, 
and adjunctive or alternative therapies should 
be considered. 

 ■ STATIN INTOLERANCE: MYOPATHY

While the benefi ts and safety profi le of statin 
therapy are clear, adverse effects such as 
statin-related myopathy remain elusive, pos-
ing  diagnostic and therapeutic challenges. 
Statin intolerance is widely reported in clini-
cal practice, often leading to its discontinua-
tion. Some estimate that up to 20% of patients 
are unable to tolerate statin therapy owing to 
muscle symptoms.4

 Most of our current knowledge regarding 
statin intolerance originates from observa-
tional data, although randomized control tri-
als have also been conducted evaluating drug 
discontinuation due to intolerance. One meta-
analysis of randomized controlled trials found 
that patients taking a statin and those taking 
a placebo were not signifi cantly different when 
discontinuing treatment (odds ratio [OR] 0.99; 
95% confi dence interval [CI] 0.93–1.06]).5 
The Self-Assessment Method for Statin Side-
effects or Nocebo (SAMSON) trial6 found 
that 90% of side effects experienced on statin 
therapy were also experienced while taking 
placebo. Discordant data between randomized 
controlled trials and observational data may be 
explained by the healthier and younger popu-
lations studied in randomized controlled trials, 
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as well as lower dosages used during testing in 
the early statin randomized controlled trials 
compared with clinical practice.
 Rates of myalgia, myositis, and rhabdomy-
olysis are rare, according to the US Food and 
Drug Administration (FDA) Adverse Event 
Reporting system and other large, real-world 
databases.7–9 However, not all studies evaluated 
myalgia or reported creatine kinase levels, and 
several trials included a run-in period, in which 
randomization and inclusion occurred only af-
ter preliminary trial exposure to statin therapy. 
 Anti-HMG-CoA reductase antibody-
mediated myopathy is an infrequently oc-
curring immunologic necrotizing myopathy, 
which causes widespread and profound muscle 
breakdown leading to permanent weakness. 
Patients report progressive muscle weakness 
and have persistently elevated creatine kinase 
levels. Recognizing it promptly is critical so 
that intravenous immunoglobulin treatment 
can be started.

 ■ STATIN INTOLERANCE:
NONMUSCLE-RELATED SIDE EFFECTS

Nonmuscle-related side effects have also 
been attributed to statin therapy, several of 
which have been studied. Reports of periph-
eral neuropathies are rare. Neurologic cogni-
tion changes and memory loss do not appear 
to be associated with statins.10,11 No increased 
risk of hemorrhagic cerebrovascular accidents 
with the use of statins for primary stroke pre-
vention has been demonstrated, the literature 
is confl icting regarding their use for secondary 
prevention, but benefi ts appear to largely out-
weigh risks.12,13

 Liver dysfunction, a rare fi nding in pa-
tients taking high-intensity statins, appears to 
be a laboratory side effect but is not clinically 
signifi cant.14 Liver failure is even more rare.15 
There is a slight increase in diabetes in pa-
tients taking statin therapy, but this should be 
weighed against far greater risk reductions in 
major cardiovascular events. Cataracts, renal 
dysfunction, malignancy, and tendonitis have 
not proven attributable to statin use.

 ■ STATIN-ASSOCIATED MYALGIA

Risk factors for statin-related myalgia have 
been identifi ed, including older age, female 

sex, family history of statin-associated myal-
gia, alcohol use, and rheumatologic disease. 
Certain drugs can increase risk: colchicine, 
verapamil, diltiazem, fi brates, protease inhibi-
tors, azoles, and antimicrobials such as clar-
ithromycin and erythromycin.
 Clinical diagnosis is diffi cult, as no de-
fi nitive blood markers have been identifi ed. 
Values for creatine kinase, thyroid function, 
infl ammatory markers, and vitamin D are usu-
ally normal. Furthermore, defi nitions for my-
opathy, myalgia, myositis, and rhabdomyolysis 
vary among professional organizations.
 Although standardized defi nitions are 
lacking, certain diagnostic criteria are con-
sistent across published guidelines.4,16 Factors 
favoring a clinical diagnosis of statin-related 
myopathy include: 
• Symmetric, proximal large muscle pain or 

weakness, worsened by exercise
• Symptoms beginning 2 to 4 weeks after 

statin initiation
• Resolution of symptoms within 2 weeks of 

discontinuation
• Symptoms returning within 2 weeks after 

reintroducing statin
• Symptoms occurring with 2 or more dif-

ferent statins, at least one of which is pre-
scribed at the lowest dosage. 

 ■ DETERMINING STATIN INTOLERANCE

A major diffi culty in establishing statin intol-
erance lies in distinguishing statin-associated 
from nonstatin-associated muscle symptoms. 
Many patients diagnosed with statin-associ-
ated muscle symptoms likely have nonspecifi c 
musculoskeletal pain, unrelated to statin ther-
apy.16 Although the Statin-Associated Muscle 
Symptom Clinical Index questionnaire was 
designed to facilitate diagnosis, it requires ad-
ditional validation.17

 Whereas previous trials have suggested 
an almost indistinguishable side-effect profi le 
between low-dose statin therapy and placebo, 
more recently designed rechallenge crossover 
studies such as the Goal Achievement After 
Utilizing an Anti-PCSK9 Antibody in Statin 
Intolerant Subjects 3 (GAUSS-3)18 and the 
ODYSSEY ALTERNATIVE19 trials have 
been able to establish statin intolerance as a 
real and verifi able phenomenon.
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 The GAUSS-3 trial18 used a double-cross-
over design with atorvastatin and placebo in 
491 patients who were self-reported to be intol-
erant to 2 or more statins. They found a 43% 
rate of true statin intolerance, determined by 
symptoms present during atorvastatin therapy 
but absent during placebo therapy. Although 
similar rates of myalgia were reported initially 
in both atorvastatin and placebo groups (hazard 
ratio [HR] 1.34; 95% CI 1.05–1.71; P = .02), af-
ter full completion of the washout and double-
crossover protocol, signifi cantly more patients 
experienced muscle-related symptoms when 
taking atorvastatin than when taking placebo 
(HR 1.96; 95% CI 1.44–2.66; P < .001).

 ■ CONSEQUENCES
OF STATIN INTOLERANCE

A diagnosis of statin intolerance comes with 
signifi cant health and fi nancial costs. Statin-
intolerant patients who have their medication 
down-titrated or discontinued are at increased 
risk of future cardiovascular events. 
 A large retrospective cohort study found 
that patients who were statin-intolerant had 
a 36% higher rate of recurrent myocardial 
infarction than those adherent to statin ther-
apy (HR 1.50; 95% CI 1.30–1.73; P < .001) 
and a 43% higher rate of coronary heart dis-
ease events (HR 1.51; 95% CI 1.34–1.70; P 
< .001).20 Another study found signifi cantly 
higher medical costs in patients with statin 
intolerance than in controls receiving statin 
therapy, with a cost ratio of 1.2 (95% CI 1.11–
1.28; P < .0001).21

 ■ MANAGING STATIN INTOLERANCE

Confi rm statin intolerance
In a patient suspected of having statin intol-
erance, statin therapy should be discontinued 
and symptoms monitored over 2 weeks to see 
if they resolve. Patients should be asked about 
alcohol intake and nutraceutical medications, 
as they potentially contribute to and con-
found muscle symptoms attributed to statins. 
After 2 weeks, if symptoms have resolved, the 
same statin can be restarted at a lower dose or 
an alternative statin prescribed.22

 Strategies for treating statin intolerance in-
clude using an alternative statin, modifying dos-
age, changing diet, and using other medications.

Try another statin
Pharmacologic profi les can differ signifi cantly 
among statins23–25: 
• Lipophilic statins diffuse nonselectively 

into extrahepatic tissues such as muscle; 
simvastatin, the most lipophilic statin, is 
most associated with muscle symptoms 

• Hydrophilic statins are actively transport-
ed into hepatocytes; examples are pravas-
tatin and rosuvastatin, which are less as-
sociated with muscle symptoms. 

 Changing from a lipophilic to a hydrophilic 
statin is a reasonable fi rst-line alternative drug 
strategy for patients experiencing myalgia.

Adjust dosage
Intermittent rather than daily dosing can also 
be considered for patients with statin-associ-
ated muscle symptoms and for patients who 
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pain, unrelated 
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TABLE 1

Nonstatin lipid-lowering medications

Medication Mechanism of action LDL-C reduction Trials

Ezetimibe Reduces absorption of cholesterol 
from small intestine

15%–25% IMPROVE IT27

Bempedoic acid Inhibition of adenosine
triphosphate citrate lyase

15%–20% (alone)

25%–30% (with ezetimibe)

CLEAR Outcomes study (pending)

PCSK9 inhibitors Inhibition of PCSK9 protein resulting 
in more LDL receptors available, and 
increased uptake of LDL-C into cells

45%–60% FOURIER, 201530

ODYSSEY Outcomes 201519

LDL-C = low-density lipoprotein cholesterol; PCSK9 = proprotein convertase subtilisin/kexin type 9
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have a history of severe myotoxicities and 
marked creatine kinase elevation. 
 Studies have found that intermittent dos-
ing can achieve LDL-C reductions of about 
20% to 40%, although impacts on cardiovas-
cular outcomes have yet to be established. A 
large single-center study of statin intolerant 
patients found a trend toward mortality ben-
efi t with intermittent dosing.26 A statin with 
a long half-life, such as rosuvastatin, may be a 
good choice for intermittent dosing. 

 ■ NONSTATIN DRUG THERAPY

For patients with persistent symptoms even af-
ter trials of two different statins at their lowest 
dosages, categorical intolerance is likely, and 
nonstatin medications should be considered. 
These include ezetimibe, bempedoic acid, and 
proprotein convertase subtilisin/kexin type 
9 (PCSK9) inhibitors. The actions of these 
agents are summarized in Table 1.18,19,27–32

PCSK9 inhibitor therapy 
Monoclonal antibody PCSK9 inhibitors be-
long to a novel class of lipid-lowering therapy 
that have been reported to reduce LDL-C 
concentrations by up to 60%19,30–33 and reduce 
the risk of cardiovascular events.34 PCSK9 
inhibitor therapy prevents downregulation 
and destruction of cell membrane LDL recep-
tors, thereby leading to lower circulating LDL 
particle concentrations. Several studies have 
evaluated the effi cacy of PCSK9 inhibitors in 
patients with statin-associated muscle symp-
toms (Table 2).18,19,32

 The GAUSS-2 trial32 randomized more 
than 300 patients who experienced statin-
associated muscle symptoms and discontin-
ued two different statin medications to either 
evolocumab (a PCSK9 inhibitor), ezetimibe, 
or placebo. After 12 weeks of therapy, evo-
locumab was associated with the largest av-
erage reduction in LDL-C from baseline val-

TABLE 2

PCSK9 inhibitor trials

Trial a
PCSK9
inhibitor

Defi nition of statin
intolerance

Statin
rechal-
lenge

LDL-C
reduction
with PCSK9
inhibitor

LDL-C
reduction
with
ezetimibe a

Patients with
muscle events 
during trial

GAUSS-2,
2014 32

Evolocumab Intolerable muscle-related 
side effects to ≥ 2 statins; 
most participants unable 
to tolerate ≥ 3 statins

No 56.1% (140 mg 
every 2 weeks)

55.3% (420 mg 
per month)

19.2% 12%
(evolocumab)

23%
(ezetimibe)

GAUSS-3,
2016 18

Evolocumab Intolerance to atorva-
statin 10 mg and another 
statin at any dose; or 3 
or more statins, with 1 at 
the lowest daily dose and 
2 others at any dose

Yes 52.8% (420 mg 
per month)

16.7% 20.7%
(evolocumab)

28.8%
(ezetimibe)

HR 0.68; 95% CI 
0.39-1.19

ODYSSEY
ALTERNATIVE, 
2015 19

Alirocumab Inability to tolerate 2 or 
more statins because 
of unexplained skeletal 
muscle-related symptoms 
with one of the 2 statins 
at the lowest-approved 
daily starting dose.

Yes 45.0% (75 mg 
every 2 weeks)

14.6% 32.5% (alirocumab)

41.1% (ezetimibe)

HR 0.71; 95%
CI 0.47 to 1.06

a All trials used ezetimibe 10 mg daily as the nonstatin comparator.

CI = confi dence interval; HR = hazard ratio; LDL-C = low-density lipoprotein cholesterol; PCSK9 = proprotein convertase subtilisin/kexin type 9
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ues (56.1%; 95% CI −59.7% to −52.5%; P < 
.001). None of the patients in the evolocumab 
group discontinued medication due to muscle-
related events.
 The GAUSS-3 trial18 randomized con-
fi rmed statin-intolerant subjects to evolocum-
ab or ezetimibe for 24 weeks. Evolocumab 
produced a more signifi cant mean reduction 
in LDL-C of 52.8% from baseline values (95% 
CI −55.8% to −49.8%; P < .001). Discontinu-
ation of therapy due to muscle-related symp-
toms occurred in 6.8% of the ezetimibe group 
vs 0.7% of the evolocumab group.
 The ODYSSEY ALTERNATIVE trial19 com-
pared PCSK9 inhibitor therapy (using alirocum-
ab) with ezetimibe in patients with confi rmed 
statin intolerance. While ezetimibe reduced 
mean LDL-C by 14.6%, alirocumab reduced 
mean LDL-C levels by 45.0%. Muscle-related 
symptoms occurred less frequently with alirocum-
ab (32.5%) than with ezetimibe (41.1%), but the 
difference was not statistically signifi cant (HR 
0.71; 95% CI 0.47–1.06; P < .096).
 Their fi ndings establish PCSK9 inhibitor 
therapy as a promising alternative LDL-C low-
ering strategy in patients with proven statin 
intolerance. It may ultimately prove superior 
to statin dosage reduction, dietary modifi ca-
tion, and pharmaceutical alternatives. 

Bempedoic acid
In 2020, the FDA approved bempedoic acid 
for treatment of hypercholesterolemia. It 
works by inhibiting adenosine triphosphate 
citrate lyase (ACL), an enzyme critical to the 
hepatic synthesis of cholesterol. 
 In the Cholesterol Lowering via Bem-
pedoic Acid, an ACL-Inhibiting Regimen 
(CLEAR) Tranquility phase 3 randomized 
placebo-controlled trial29 of patients with a 
history of statin intolerance, bempedoic acid 
together with ezetimibe led to LDL-C reduc-
tion of 28.5% more than ezetimibe alone (P < 
.001), while bempedoic acid led to signifi cant 
reductions in nonhigh-density lipoprotein 
cholesterol (23.6%), total cholesterol (18%), 
apolipoprotein B (19.3%), and C-reactive 
protein (31%) (P < .001).
 The ongoing CLEAR Outcomes study is 
randomizing more than 14,000 patients who are 
statin-intolerant and at high risk for cardiovas-
cular disease to treatment with bempedoic acid 

vs placebo.35 Results are expected in 2023 to ad-
dress the effects on cardiovascular outcomes. 

 ■ PROMISING NEW AGENTS

While PCSK9 inhibitor therapies and bempe-
doic acid will likely fi nd their way into routine 
prescription use in the coming years, ongo-
ing investigations continue to demonstrate 
promise in other advanced lipid-lowering ap-
proaches.
 Inclisiran, currently under FDA review, is 
a small interfering RNA (siRNA) agent that 
inhibits translation of the PCSK9 protein and 
therefore its formation. This promotes LDL-
C receptor recycling from cell membranes 
at a stage upstream from the PCSK9 inhibi-
tor therapies. Trials of patients with elevated 
LDL-C levels despite maximally tolerated 
statin therapy found that adding inclisiran 
reduced LDL-C levels by about 50% com-
pared with baseline levels of patients on statin 
therapy only.36,37 Inclisiran is administered by 
subcutaneous injection, followed by a second 
dose after 90 days, then every 6 months there-
after.
 Evinacumab is a monoclonal antibody 
that blocks angiopoietin-like 3 (ANGPTL3), 
a protein that inhibits lipoprotein lipase and 
thereby increases plasma LDL-C levels. Gene 
mutations resulting in loss of function of this 
protein are associated with hypolipidemia. A 
phase 3 clinical trial with 65 patients with ho-
mozygous familial hypercholesterolemia found 
that evinacumab infusion every 4 weeks re-
duced LDL-C by 49 percentage points vs the 
placebo group at 24 weeks, with both groups 
also on maximum lipid-lowering therapy.38

 Finally, recent evidence from nonhuman 
primates shows promise in the fi eld of gene ed-
iting, a form of next-generation alteration of 
the biological blueprint that underlies serum 
lipoprotein concentrations. Gene therapy to 
mimic natural cardioprotective variants (such 
as targeted reduction in PCSK9 and ANG-
PTL3 protein production) have shown reduc-
tion in serum cholesterol levels.39

 ■ NUTRACEUTICALS 

Nutraceuticals are natural food-derived sub-
stances that are generally well tolerated and 
provide health benefi ts, including the preven-
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tion or treatment of medical conditions. Two 
of the most widely studied in cardiovascular 
medicine are red yeast rice (which contains 
monacolin K, the active ingredient of lova-
statin) and berberine. Other plant sterols, sol-
uble fi bers, probiotics, polyunsaturated fatty 
acids, and antioxidants have also been evalu-
ated.40,41 Lipid-lowering effects occur via mul-
tiple mechanisms (eg, inhibition of the intes-
tinal absorption of cholesterol, inhibition of 
cholesterol synthesis, and enhanced excretion 
of LDL-C).42

 Nutraceuticals have been found to lower 
LDL-C when used alone or combined with 
ezetimibe43 or a reduced statin dosage41,42 
and can help patients with statin intolerance 

achieve their LDL-C goal. Red yeast rice was 
found to reduce LDL-C by up to 27% com-
pared with placebo after 1 to 3 months.44 
 However, LDL-C reductions are modest 
compared with pharmacologic therapy, and 
the long-term effect on cardiovascular out-
comes with nutraceutical therapy has not been 
formally evaluated. Therefore, nutraceuticals 
should be reserved only for patients who are 
truly statin-intolerant as an adjunct to non-
statin pharmacologic therapy. 
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Double therapy (ie, an oral anticoag-
ulant and a P2Y12 inhibitor such as 

clopidogrel) is reasonable for most patients, ie, 
those with average risk of ischemia, elevated 
risk of bleeding, or both. However, in certain 
patients, particularly those with atrial fi bril-
lation who undergo percutaneous coronary 
intervention or those at higher risk of isch-
emia, triple therapy (ie, an oral anticoagulant, 
a P2Y12 inhibitor, and low-dose aspirin) may 
be reasonable initially.  
 The current (2019) guidelines on atrial 
fi brillation from the American College of 
Cardiology, American Heart Association, and 
Heart Rhythm Society (ACC/AHA/HRS) 
recommend that, if triple therapy is used ini-
tially, double therapy (ie, discontinuing the 
aspirin) can be considered after 4 to 6 weeks.1 
The 2017 guidelines from the European So-
ciety of Cardiology (ESC)2 are slightly differ-
ent: triple therapy for at least 1 month after 
percutaneous coronary intervention and up 
to 6 months if the patient is at high risk of 
ischemia. The risk of thrombosis with double 
therapy must be weighed against the risk of 
bleeding with triple therapy.

 ■ NEED FOR COMBINED
ANTITHROMBOTIC THERAPY

Combined antithrombotic therapy—a regi-
men that includes an oral anticoagulant and 
antiplatelet agents—is indicated for patients 
with atrial fi brillation requiring anticoagu-
lation and coronary artery disease requiring 
antiplatelet therapy (for example, after acute 

coronary syndrome or percutaneous coronary 
intervention).
 Both atrial fi brillation and coronary ar-
tery disease are common in the elderly, they 
share important risk factors, and they often 
occur concomitantly. Before direct oral an-
ticoagulants were developed, patients with 
atrial fi brillation were often given triple ther-
apy after experiencing acute coronary syn-
dromes or undergoing percutaneous coronary 
interventions. This consisted of a vitamin K 
antagonist (eg, warfarin) and dual antiplate-
let therapy. While oral anticoagulation and 
antiplatelet therapy separately increase the 
risk of bleeding, the risk is even higher when 
they are combined, and higher still with triple 
therapy.3

 ■ DOUBLE VS TRIPLE THERAPY

The safety and effi cacy of double vs triple 
therapy has been evaluated in several random-
ized controlled trials.4–8 
 The WOEST trial4 (What Is the Optimal 
Antiplatelet and Anticoagulant Therapy in 
Patients With Oral Anticoagulation and Cor-
onary Stenting?) compared double vs triple 
therapy, with a vitamin K antagonist as the 
anticoagulant, in patients with atrial fi bril-
lation requiring percutaneous coronary in-
tervention. It found that double therapy was 
safer and more effective than triple therapy, as 
measured at the end of 1 year. 
 Other trials5–8 subsequently showed that 
double therapy using a direct oral anticoagu-
lant posed a lower risk of bleeding and was not 
inferior in effi cacy (in general, a composite 
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outcome of mortality and ischemic events) 
compared with triple therapy using a vitamin 
K antagonist as the oral anticoagulant. 
 Gargiulo et al,9 in a meta-analysis of these 
trials,5–8 found that double therapy posed a 
lower risk of bleeding, defi ned as International 
Society on Thrombosis and Haemostasis ma-
jor or clinically relevant nonmajor bleeding 
(risk ratio 0.62, 95% confi dence interval [CI] 
0.47–0.81, number needed to treat 14).  How-
ever, the trials were not specifi cally powered 
to detect a difference in ischemic event rates. 
While there was no difference in the rates of 
all-cause mortality, cardiovascular mortality, 
or trial-defi ned major adverse cardiac events, 
there was a small but signifi cant increase in 
the risk of stent thrombosis with double thera-
py (risk ratio 1.59, 95% CI 1.01–2.50, number 
needed to harm 273).9 

 ■ DIRECT ORAL ANTICOAGULANTS 
VS VITAMIN K ANTAGONISTS

Comparing the type of anticoagulant, direct 
oral anticoagulant therapy was at least non-
inferior to vitamin K antagonist therapy in re-
gard to bleeding outcomes, and noninferior in 
regard to ischemic outcomes.5–8 The numbers 
needed to treat with a direct oral anticoagu-
lant to prevent 1 bleeding event from a vita-
min K antagonist ranged from 10 to 24. There 
were no signifi cant differences in ischemic 
outcomes between the 2 types of anticoagu-
lants. However, as we said, these trials were 
not specifi cally powered to detect differences 
in ischemic events; the primary outcome of 
interest was bleeding.

 ■ CURRENT GUIDELINES

Current ACC/AHA/HRS guidelines1 recom-
mend anticoagulation in atrial fi brillation if 
the CHA2DS2-VASc score is 2 or higher in 
men and 3 or higher in women. (To calculate 
the CHA2DS2-VASc score, 1 point each is 
given for congestive heart failure, hyperten-
sion, age greater than 65 [or 2 points for age 
> 75], diabetes, stroke [2 points], vascular dis-
ease, and female sex category, for a maximum 
of 9 points.)
 First-line oral anticoagulation therapy has 
traditionally consisted of a vitamin K antago-
nist but now includes the direct oral antico-

agulants, such as dabigatran, rivaroxaban, 
apixaban, and edoxaban,1 which have become 
the preferred agents due to safety data.
 For patients with atrial fi brillation re-
quiring combined antithrombotic therapy 
for acute coronary syndromes or percutane-
ous coronary intervention, the ACC/AHA/
HRS,1 American College of Chest Physicians 
(ACCP),10 and ESC2 guidelines recommend 
double or short-term triple therapy with an 
oral anticoagulant (vitamin K antagonist, ri-
varoxaban, or dabigatran) and clopidogrel, 
tailored on the basis of thrombotic risk and 
bleeding risk (discussed further below). 
 The ESC guidelines2 specifi cally recom-
mend against the combination of a direct 
oral anticoagulant plus prasugrel or ticagrelor, 
given a lack of evidence and potential for in-
creased bleeding based on registry data. The 
ACC/AHA/HRS guidelines1 allow ticagrelor 
as an alternative to clopidogrel in dual thera-
py with a vitamin K antagonist but not a di-
rect oral anticoagulant. 
 The ACCP guidelines10 further recom-
mend that direct oral anticoagulants be used 
at licensed dosing levels, particularly impor-
tant with rivaroxaban and dabigatran, which 
were given in lower, nonapproved doses in 
their respective clinical trials.5,6

 The current guidelines regarding direct 
oral anticoagulants do not include apixaban 
or edoxaban. However, based on recent trials 
of these newer agents,7,8 double therapy with 
apixaban or edoxaban and clopidogrel may 
soon be formally recommended.

 ■ PATIENTS AT HIGH THROMBOTIC RISK

In their 2017 guidelines,2 the ESC recom-
mended triple therapy for at least 1 month and 
up to 6 months in the subset of patients who 
underwent percutaneous coronary interven-
tion or who had a high thrombotic risk. The 
ESC2 and ACCP10 guidelines enumerate these 
risk factors, which include:
• Prior stent thrombosis while receiving an-

tiplatelet therapy
• Stenting of the last remaining patent coro-

nary artery
• Diffuse multivessel disease, especially in 

patients with diabetes
• Chronic kidney disease

For most 
patients, 
double therapy
(an oral 
anticoagulant 
and a P2Y12 
inhibitor) 
is reasonable
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• At least 3 stents implanted
• At least 3 lesions treated
• Bifurcation with 2 stents implanted
• Total stent length greater than 60 mm 
• Treatment of a chronic total occlusion
• Left main stenting.

 ■ PATIENTS AT HIGH BLEEDING RISK

The risk of thrombotic events should be bal-
anced with the risk of bleeding. The most 
commonly used tool for assessing bleeding risk 
is the HAS-BLED score, in which points are 
given for hypertension, abnormal kidney or 
liver function, stroke, bleeding, labile inter-
national normalized ratio, elderly status, and 
use of drugs that predispose to bleeding or use 
of alcohol. A HAS-BLED score of 3 or more 
indicates a higher risk of bleeding.
 The 2018 ACCP atrial fi brillation guide-
lines10 recommend using the HAS-BLED 
score, particularly in patients taking vitamin 
K antagonists, to tailor discussion of risk of 
bleeding while on anticoagulant therapy. 
While rarely a reason to avoid anticoagula-
tion, a high HAS-BLED score should prompt 
clinicians to aggressively treat the modifi -
able aspects of the score to reduce the risk of 
bleeding.10 This is particularly important to 
consider when additional antiplatelet therapy 
is required after percutaneous coronary inter-
vention.

 ■ DURATION OF COMBINED 
ANTITHROMBOTIC THERAPY

The overall duration of antiplatelet therapy is 
based on the indication for it (stable ischemic 
heart disease with percutaneous coronary in-
tervention, acute coronary syndrome, and 
type of stent used). Patients who have stable 
ischemic heart disease who undergo percuta-
neous coronary intervention with bare-metal 
stents require at least 1 month of antiplate-
let therapy. Those who receive drug-eluting 
stents require at least 3 months of antiplatelet 
therapy if they have a high risk of bleeding; 
otherwise, 6 months is preferred. In those with 
acute coronary syndrome with or without per-
cutaneous intervention, antiplatelet therapy is 
recommended for at least 6 months if there is 
a high risk of bleeding; otherwise, 12 months 
is preferred.11 

 Whether to start patients on triple therapy 
and its duration is another consideration. The 
duration of initial triple therapy is tailored on 
the basis of individual thrombotic and isch-
emic risk, and the guidelines1,2,10 offer multiple 
strategies. In summary:
• For patients at low thrombotic risk, double 

therapy alone (ACC/AHA/HRS)1 or 1 to 
6 months of triple therapy (ACCP10 and 
ESC2) can be considered, with shorter du-
rations of triple therapy if bleeding risk is 
high (HAS-BLED score ≥ 3). 

• For those at high thrombotic risk, all guide-
lines recommend triple therapy for 1 to 6 
months, again tailored to bleeding risk.1,2,10

 ■ TAKE-HOME MESSAGES

Combined antithrombotic therapy in patients 
with atrial fi brillation with acute coronary 
syndrome or percutaneous coronary inter-
vention requires a balanced consideration of 
bleeding risk vs ischemic risk.
 For most patients with average ischemic 
risk, double therapy with a vitamin K antag-
onist or a direct oral anticoagulant—specifi -
cally rivaroxaban, dabigatran, and, probably 
soon, apixaban and edoxaban— with clopido-
grel is reasonable. Direct oral anticoagulants, 
at licensed dosing, have become the preferred 
agents for many patients due to the lower risk 
of bleeding.
 For patients at increased ischemic risk and 
average or lower bleeding risk, triple therapy 
for 1 to 6 months may be considered. The du-
ration of triple therapy is tailored to the risk of 
bleeding, with a shorter duration if bleeding 
risk is high (eg, HAS-BLED score ≥ 3, recent 
bleeding).
 Given the current evidence, clopidogrel 
should be used in combined antithrombotic 
therapy. Ticagrelor can be considered for dou-
ble therapy with a vitamin K antagonist.
 This is a complex and evolving fi eld, and 
as new evidence comes out and technology 
improves, our practice of using combined anti-
thrombotic therapies in these high-risk patients 
will undoubtedly continue to change. ■
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T obacco use continues to be a major 
public health problem and a major risk 

factor for deaths from heart disease and several 
types of cancer such as lung, head and neck, 
and colorectal cancers.1 The prevalence of 
smoking has declined over the last 6 decades, 
to an all-time low of 13.7% in adults in 2018.2  
However, nicotine dependence is still consid-
ered a common and signifi cant clinical prob-
lem. 
 A number of effective therapies exist, yet 
treating patients for tobacco cessation remains 
a challenge, not only for patients, but also for 
clinicians, who may not be aware of effective 
therapies available and may fail to offer treat-
ment. Therefore, it is important for clinicians 
to familiarize themselves with treatment op-
tions they can offer to every smoker.
 In this article, we review behavioral inter-
ventions and pharmacotherapy to treat nico-
tine dependence associated with tobacco use. 
We also discuss the role of e-cigarettes.

 ■ A PROACTIVE APPROACH
TO TOBACCO CESSATION 

The 2008 US Public Health Service guide-
lines outlined an evidence-based behavioral 
intervention to manage tobacco treatment in 
primary care called the 5-A (ask, advise, assess, 
assist, and arrange) framework, which is still 
used today.3  Its aim is to identify every smoker, 
provide counseling, assess readiness to quit, of-
fer treatment options, and arrange follow-up.
 Nicotine dependence is a chronic, relaps-
ing disease driven by addiction to nicotine. A 
proactive approach is needed, offering treat-
ment to all smokers regardless of their level 
of readiness to quit. Treatment should be in-
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ABSTRACT
Nicotine addiction and dependence is a chronic relapsing 
disease driven by addiction to nicotine. Proactive treat-
ment for all tobacco users, regardless of their readiness to 
quit, is recommended. First-line tobacco cessation medi-
cations include nicotine replacement therapy, bupropion, 
and varenicline. Comprehensive treatment with behav-
ioral interventions and pharmacologic therapy increases 
success rates of smoking cessation. Although there are 
many popular alternative treatments, they should not 
replace or delay the use of known effective therapies. 

KEY POINTS
An individualized treatment for tobacco cessation is 
necessary and should be based on severity of nicotine 
dependence, probability of developing withdrawal symp-
toms, comorbidities, local resources, and patient prefer-
ences.

Comprehensive smoking cessation treatment provides 
counseling, assesses the patient’s readiness to quit, offers 
treatment options, and arranges follow-up.

Evidence is lacking to support the use of smart phone 
“apps” for smoking cessation as monotherapy.

E-cigarettes are not used in tobacco cessation treat-
ment as they can also cause nicotine addiction and other 
concerns.
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dividualized based on the severity of nicotine 
dependence and the probability of developing 
withdrawal symptoms, as well as on comorbid-
ities, local resources, and patient preferences.3

 Pharmacotherapy for tobacco treatment 
is based on alleviating symptoms of nicotine 
withdrawal with nicotine replacement thera-
py (NRT) and on optimal use of medications 
such as varenicline and bupropion. The best 
results are obtained when pharmacotherapy is 
combined with behavioral interventions.3 

 ■ EVALUATION OF NICOTINE DEPENDENCE

The severity of nicotine dependence, risk of 
developing withdrawal symptoms, and risk of 
relapse should be determined. The Heaviness 
of  Smoking Index is a simple and validated test 
to assess the strength of a smoker’s nicotine 
dependence. It consists of 2 questions, making 
it a quick and practical tool to administer (Ta-
ble 1).4 Other indicators of nicotine depen-
dence include early initiation of tobacco use, 
diffi culty attaining prolonged abstinence from 
smoking, history of withdrawal symptoms, and 
continued use despite knowledge of harm.

 Nondaily smokers may use cigarettes com-
pulsively in certain situations but may not 
have withdrawal symptoms. Factors that in-
fl uence the risk of relapse include the degree 
of motivation to quit, presence of comorbid 
psychiatric disorders, other substance use (eg, 
heavy alcohol use), and living with other 
smokers. Nondaily smokers should be advised 
to quit smoking completely and should be of-
fered assistance to do so. The need for phar-
macotherapy should be evaluated on a case-
by-case basis.
 On the other hand, daily smokers with 
high nicotine dependence benefi t from com-
bination therapies including pharmacothera-
py and behavioral interventions.

 ■ BEHAVIORAL INTERVENTIONS

Behavioral support can be provided in face-
to-face meetings, group sessions, and text mes-
sages. It is typically provided by specialists in 
tobacco cessation counseling. Interventions 
that combine pharmacotherapy and behav-
ioral support increase tobacco cessation rates 
compared with minimal intervention or usual 
care.5,6 Intensive support, especially when 
it involves in-person contact, increases the 
chance of abstinence by about 10% to 20%.7 

Advice and counseling
Providing advice about quitting is the most 
common form of behavioral intervention. 
Even a brief verbal exchange can increase ces-
sation rates.8 Ideally, the advice should be tai-
lored to individual circumstances. 
 Self-help materials with additional advice 
and information may also be benefi cial. Stan-
dardized, print-based, self-help materials in-
crease quit rates compared with no interven-
tion.9 However, individual counseling is more 
effective than self-help materials in promot-
ing smoking cessation, and a more intensive 
counseling intervention is more effective than 
a less intensive intervention.10 Table 2 lists  
messages that can be used when giving advice 
to quit.

Motivational interviewing
Motivational interviewing is a more intense 
form of behavioral intervention,11 though less 
commonly used due to lack of knowledge or 
training. The aims are to increase motivation 

The Heaviness 
of Smoking
Index is a simple
way to assess 
the level
of nicotine
dependence

TABLE 1
The Heaviness of Smoking I ndex

How many cigarettes do you smoke a day?

10 or fewer
11–20
21–30
31 or more

Score

0
1
2
3

How soon after waking up do you smoke your fi rst cigarette
of the day?

60 minutes
31–60 minutes
6–30 minutes
Within 5 minutes

Score

0
1
2
3

Level of nicotine dependence by total score:

0–2 = low

3–4 = moderate

5–6 = high
 Based on information in reference 4.
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in smokers who do not intend to quit, to en-
hance self-control over smoking behavior, and 
to assist in structuring a plan and techniques 
to control urges and cues.
 Motivational interviewing is a collabora-
tive, patient-focused counseling technique. It 
is designed to help people to explore and re-
solve ambivalence about behavior change.11

Group therapy or classes
Group therapy or classes offer individuals the 
opportunity to learn behavioral techniques 
and provide them with mutual support.12

 ■ FIRST-LINE THERAPEUTICS

Nicotine replacement therapy
NRT delivers nicotine in place of smoking or 
tobacco use to reduce the urge to smoke, as 
well as associated withdrawal symptoms.13

 Clinical guidelines recommend NRT as 
a fi rst-line treatment for tobacco cessation.14 
All commercially available forms (gum, 
transdermal patch, nasal spray, inhaler, and 
lozenges) are effective in helping smokers in-
crease their chance of quitting successfully.15 
Each product has about the same effi cacy, in-
creasing quit rates by 50% to 70% compared 
with placebo. However, NRT is most effective 
when the nicotine patch is used in conjunc-

tion with a more rapidly absorbed form of 
NRT (eg, gum).15

 In the United States, nicotine replace-
ment products are available  over the counter 
or by prescription (Table 3). The initial dos-
ing of most products is based on the number of 
cigarettes smoked daily or on the time to the 
fi rst cigarette after waking. 
 Nicotine patches deliver nicotine in a sus-
tained manner throughout the day.16 More 
rapidly absorbed forms of NRT such as gum, 
lozenges, inhalers, and spray relieve withdraw-
al symptoms more quickly than patches. None 
of the available nicotine delivery systems re-
produces the rapid and high levels of arterial 
nicotine achieved when cigarette smoke is in-
haled.16 This partially explains why nicotine 
replacement does not completely eliminate 
the symptoms of withdrawal. A rapid-release 
of nicotine gum has been formulated and may 
achieve faster withdrawal relief.17,18

 In general, NRT is recommended for 2 to 
3 months after smoking cessation. However, it 
may be used through the period when patients 
are at high risk for relapse. Some smokers may 
need to use nicotine replacement products 
indefi nitely. There is no evidence to show 
that gradual withdrawal of NRT is better than 
abrupt withdrawal. 

Motivational 
interviewing is 
a collaborative, 
patient-focused 
counseling
technique

TABLE 2

Suggested messages to use when giving advice on tobacco cessation

Brief advice:
“Quitting is the best way to improve your health.”

Develop discrepancy: 
“How do you think your smoking is affecting your loved ones?”

Express empathy: 
“Many people worry about managing without cigarettes.”

Manage resistance:
“You are worried about how you would manage withdrawal symptoms.”

Personalized messages:
“The best way to prevent lung cancer is to quit smoking.”
“The best way to prevent another heart attack is to quit smoking.”

Connect to resources:
“There are many effective options. I can help you fi nd the best effective treatment for you.”

Support self-effi cacy:
“Would you like information about the benefi ts and strategies of quitting?”
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TABLE 3

First-line pharmacologic options for tobacco cessation

Drug,
available 
doses Dosing Administration a

Common side 
effects Comments

Nicotine patch
(7 mg, 14 mg, 
21 mg)

≤ 10 cigarettes/day: start 
with nicotine patch 14 
mg/day

> 10 cigarettes/day: start 
with  nicotine patch 21 
mg/day

Apply one patch each morning to any non-hairy, 
clean, dry skin on upper body or outer arm. Rotate 
the site daily to avoid skin irritation.

After 6 weeks, taper to lower doses for 2–4 weeks.

Skin irritation
Insomnia
Vivid dreams

Consider removing patch at bedtime in case of 
insomnia and vivid dreams.  

Nicotine gum
(2 mg, 4 mg)

Smokers wait > 30 min 
after waking to smoke: 
use 2 mg

Smokers smoke within 30 
min of waking: use 4 mg

“Chew and park” is recommended: chew until tin-
gling sensations occurs, then “park” until tingling 
disappears. Then chew again to repeat.

Chew one piece of gum every 1–2 hours or when-
ever there is an urge to smoke.

Use up to 24 pieces of gum/day per day for 6 
weeks.

Gradually reduce use over a second 6 weeks, for a 
total duration of 3 months.

Mouth irritation
Esophageal and 
  gastric irritation
Hiccups
Jaw pain
Nausea/vomiting
Excess salivation
Headache
Palpitations

Avoid acidic beverages (eg, coffee, carbonated 
drinks) 15 minutes before and during gum use, as 
they reduce nicotine absorption. 

Nicotine lozenge
(2 mg, 4 mg)

Smokers wait > 30 min 
after waking to smoke: 
use 2 mg

Smokers smoke within 30 
min of waking: use 4 mg

Place lozenge in the mouth and allow it to dissolve 
for 30 minutes. 

Use 1 lozenge every 1–2 hours for 6 weeks.

Maximum fi ve lozenges every six hours or 20 
lozenges per day.

Gradually reduce number of lozenges used per day 
over a second 6 weeks.

Mouth irritation
Mouth ulcers
Abdominal pain
Hiccups
Nausea/vomiting
Diarrhea
Headache
Palpitations

Do not chew lozenge.

Avoid acidic beverages (eg, coffee, carbonated 
drinks) 15 minutes before and during gum use, as 
they reduce nicotine absorption.

Nicotine inhaler
(10 mg/car-
tridge)

Puff into mouth as needed; 
use 6–16 cartridges per day 
(at least 6 cartridges per 
day for the fi rst 3–6 weeks) 
for up to 12 weeks

Inhale deeply into back of throat or puff in short 
breaths.

Maximum 16 cartridges per day.

Gradually reduce dose over 6–12 weeks

Mouth irritation
Throat irritation
Cough

Required frequent use. 

Each cartridge lasts about 20 minutes if continu-
ously puffi ng.

Inhaled nicotine may cause bronchospasm.

Nicotine nasal 
spray
(10 mg/mL)

Use 1 spray in each nostril 
1–2 times per hour

Maximum of 10 sprays per hour or 80 spray per 
day.

Adjust dose as needed based in response.

Gradually reduce dose after 12 weeks.

Side effects are 
common (headache, 
throat irritation, 
cough, rhinitis).

Nasal irritation may 
be a reason to stop.

Provides a more rapid rise in plasma nicotine con-
centration than that produced by agents absorbed 
via the oral mucosa.

Bupropion SR 
(sustained
release)
(150 mg)

150 mg once daily for 3 
days, then increase to 150 
mg twice daily

Begin at least 1–2 weeks before target quit date.

May use longer than 12 weeks if needed for 
maintenance.

Consider combination therapy, discontinuation, or 
alternative agent if no progress is made by seventh 
week. 

Insomnia
Headache
Dizziness
Diaphoresis
Weight loss
Xerostomia
Nausea/vomiting

Consider lowering dose to 150 mg daily if full dose 
not tolerated.

Decreases seizure threshold.

Varenicline 
(0.5 mg, 1 mg)

Days 1–3: 0.5mg once daily

Days 4–7: 0.5 mg twice 
daily

Day 8 and later: 1 mg twice 
daily 

Treatment should be continued for 12 weeks
but can be extended.

Consider dose reduction if usual dose is not 
tolerated.

Insomnia
Nausea/vomiting
Abnormal dreams
Headache
Nasopharyngitis
Xerostomia

Varenicline does not increase the risk of depression, 
suicidal ideation, or cardiovascular disease.

a Nicotine replacement therapy is recommended for 2 to 3 months after smoking cessation. However, it may be used through the period when the patient is at 
high risk for relapse. Some smokers may need to use nicotine replacement products indefi nitely.
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 Side effects of nicotine replacement prod-
ucts include nausea, vomiting, abdominal 
pain, diarrhea, headache, and local irritation 
depending on the delivery method.13 These 
can be managed by titrating or changing prod-
ucts. Long-term use is not associated with any 
serious harmful effects, and the risk of depen-
dence on nicotine replacement products is 
small.13 

Bupropion
Bupropion is an antidepressant. Its mecha-
nism of action in the treatment of nicotine de-
pendence is not well understood.19 The main 
hypothesized effect is the attenuation of with-
drawal symptoms (eg, irritability, anxiety) by 
mimicking nicotinic effects on dopamine and 
noradrenaline receptors.20 
 Sustained-release bupropion is an effective 
aid to help smokers quit with or without de-
pression.21 It is effective as monotherapy and 
comparable to the nicotine patch in effi ca-
cy.3,22 However, the combination of bupropion 
with NRT is more effective than bupropion or 
NRT alone.23 

 Bupropion is typically started 1 to 2 weeks 
before a patient’s planned quit date, at a dose 
of 150 mg daily. After 3 days, the dose should 
be increased to 150 mg twice daily for 7 to 12 
weeks. After this period, bupropion can be 
continued for up to 12 months, as long as ab-
stinence is attained (maintenance dosage 300 
mg/day).14 
 Common side effects are insomnia (de-
creased if medication given at least 8 hours 
before bedtime), headache, dizziness, dia-
phoresis, weight loss, xerostomia, nausea and 
vomiting, and pharyngitis.24 There is no in-
crease in the incidence of neuropsychiatric 
adverse events with bupropion compared with 
placebo in psychiatric and nonpsychiatric co-
horts.21 
 Bupropion is contraindicated in patients 
with seizure disorder and high-risk conditions 
such as brain arteriovenous malformation, 
severe head injury, severe stroke, and central 
nervous tumor or infection. Other contrain-
dications include the presence of anorexia or 
bulimia; abrupt discontinuation of ethanol; 
current use of benzodiazepines, barbiturates, 
or antiepileptic drugs; use of monoamine oxi-
dase inhibitors in the previous 2 weeks; and 

as concomitant use of linezolid or intravenous 
methylene blue, a reversible monoamine oxi-
dase inhibitor.

Varenicline
Varenicline is a partial agonist on 2 nicotinic 
acetylcholine receptors.25,26 These receptors 
mediate the release of dopamine, the main 
neurotransmitter underlying nicotine ad-
diction. The partial agonist action decreases 
the intensity of withdrawal symptoms. It also 
reduces nicotine binding to nicotinic acetyl-
choline receptors that generates rewarding 
effects, thus reducing the perceived pleasure 
generated by nicotine consumption. This ex-
plains why patients on this medication reduce 
their cigarette consumption even before their 
quit date.14

 Although it is recommended to start var-
enicline dosing at least 1 to 2 weeks before the 
target quit date (the “fi xed target quit date” 
approach), other approaches are acceptable:
• Medication preloading: ie, starting phar-

macotherapy while the smoker is still 
smoking

• Flexible quit date: patient chooses a quit 
date within 1 month of starting medica-
tion

• Reduce-to-quit approach: gradual smoking 
reduction with the goal of eventually quit-
ting completely.27

 Dosing titration starts with 0.5 mg orally 
once daily for 3 days, with up-titration every 
3 days to 1 mg orally twice daily until the end 
of treatment. In patients who develop adverse 
effects, lower doses of varenicline (eg, 0.5 mg 
twice daily) can be used. If well tolerated, va-
renicline may be used up to 6 months for con-
tinued abstinence.28

 Effi cacy. Varenicline is effective in help-
ing smokers achieve tobacco abstinence. It is 
superior to placebo, bupropion, and NRT.29 
Clinical guidelines recommend varenicline as 
fi rst-line treatment in conjunction with behav-
ioral therapy for a minimum of 12 weeks.3,14,30 
It may be used in combination with NRT to 
achieve higher rates of abstinence.31 
 The additive effi cacy of combining vareni-
cline and NRT may be due to the partial ago-
nism of individual drugs leading to synergistic 
effects when combined, or to NRT binding to 
different or additional receptors not stimulat-

Bupropion is
an effective aid
to tobacco
cessation
in smokers with 
or without
depression



398 CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 88  • NUMBER 7  JULY 2021

TOBACCO CESSATION TREATMENT

ed by varenicline. It is also possible that short-
acting nicotine replacement products add to 
the effect by allowing as-needed dosing and 
relief of withdrawal symptoms.32

 Contraindications are a history of severe 
hypersensitivity reactions and skin reactions 
to varenicline. Seizure disorder is not a con-
traindication, though occurrence of seizures 
during therapy warrants medication cessation. 
 Common side effects of varenicline use 
are nausea, insomnia, abnormal dreams, head-
ache, nasopharyngitis, and xerostomia.21 
 Postmarketing reports of neuropsychiatric 
adverse effects have included suicidal ideation 
and behavior, completed suicide, changes in 
mood, psychosis, aggression, and hostility; 
these have been reported in smokers with 
and without previous psychiatric conditions, 
prompting drug label warnings in many coun-
tries.33,34 Observational studies, randomized 
clinical trials, and meta-analyses have not 
confi rmed these concerns, leading the US 
Food and Drug Administration to remove the 
boxed warning in 2015 for both varenicline 
and bupropion.34,35

 In summary, varenicline does not increase 
the risk of depression, suicidal ideation, or car-
diovascular disease.36,37 

 ■ SECOND-LINE THERAPEUTICS

Nortriptyline and clonidine are second-line 
pharmacotherapies. Nortriptyline is a tricyc-
lic antidepressant that has a benefi cial effect 
in smoking cessation.38 As with bupropion, its 
effect on smoking cessation is unrelated to its 
antidepressant activity. It should be used care-
fully in patients with chronic heart disease due 
to potential for QT-segment prolongation.19,38

 Clonidine is a selective alpha-adrenergic 
receptor agonist used to treat hypertension. 
It has been used off-label to treat withdrawal 
symptoms due to its effect in the central ner-
vous system. It is effective for smoking cessa-
tion when compared with placebo, but side 
effects such as dry mouth and sedation limit 
its use.19,39 
 It is not clear whether one second-line 
therapy is more effective than the other. Sec-
ond-line therapies can be considered when 
fi rst-line treatments fail or are contraindi-
cated. 

 ■ DRUG INTERACTIONS

When prescribing a tobacco cessation drug, it 
is important to consider the potential for drug 
interactions (Table 4).24,40,41

Nicotine
Nicotine from NRT is generally absorbed more 
slowly and gradually than nicotine from ciga-
rettes, leading to lower nicotine blood levels.42 
Nicotine may cause tachycardia regardless of 
the source, so it is possible that nicotine could 
enhance the tachycardic effect of certain 
drugs with similar effects on heart rate, such 
as adenosine.43 Drugs that inhibit cytochrome 
P450 enzymes (eg, cimetidine), which partici-
pate in nicotine metabolism, could decrease 
the clearance of nicotine, thereby increasing 
the physiologic effects of nicotine.44

Varenicline
Because varenicline is a substrate of the kid-
ney transport protein organic cation trans-
porter 2 (OCT2), medications that inhibit 
OCT2 could increase the serum concentra-
tion of varenicline and therefore increase the 
risk for adverse effects, especially in patients 
with renal disease.24 
 Neuropsychiatric adverse effects such as 
aggressive behavior and amnesia have been 
reported with the combination of alcohol 
and varenicline.33 Because varenicline may 
increase the intoxicating effect of alcohol, 
patients should be counseled to reduce their 
alcohol intake while on varenicline until they 
know how varenicline affects their alcohol 
tolerance.33

Bupropion
Bupropion should not be prescribed for to-
bacco cessation in patients taking drugs that 
lower the seizure threshold. The combination 
may enhance neuroexcitatory effects, there-
by increasing the risk of seizures.40 Alcohol 
should be used with caution in patients tak-
ing bupropion: it not only lowers the seizure 
threshold, but also may reduce alcohol toler-
ance. Patients should be advised to minimize 
or avoid alcohol consumption while taking 
bupropion.40

 Bupropion is a strong inhibitor of the 
enzyme cytochrome P450 2D6 (CYP2D6), 
which increases the concentration of drugs 
that are CYP2D6 substrates and the risk for 

Preoperative 
counseling
and nicotine
replacement
therapy
can improve
surgical
outcomes
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adverse effects for many of these agents.43 

However, certain CYP2D6 substrates such as 
codeine, tramadol, hydrocodone, and tamoxi-
fen rely on CYP2D6 for the metabolic con-
version of these drugs to their active metabo-
lites.45,46 Concurrent use of bupropion may 
lead to an inadequate therapeutic response to 
these agents that are activated by CYP2D6. 
 Bupropion is contraindicated in patients 
taking monoamine oxidase inhibitors, which 
can enhance the hypertensive effect of bupro-
pion. These drugs should not be used concom-
itantly or within 14 days of one another.47 
 Selective serotonin reuptake inhibitors. 
Reports suggest that concurrent use of selec-
tive serotonin reuptake inhibitors with bupro-
pion may increase the risk for serious toxic-
ity such as serotonin syndrome; however, the 
mechanism is unclear because the antidepres-
sant effects of bupropion are largely dopa-
mine-based, with less-pronounced effects on 

serotonin activity.48 Antiparkinson agents 
may enhance the adverse effects of bupro-
pion through cumulative dopamine agonist 
effects. 
 Patients taking bupropion for tobacco 
cessation who are currently taking other do-
paminergic agents should be monitored for 
evidence of central nervous system toxicities 
such as restlessness, agitation, tremor, ataxia, 
gait disturbance, vertigo, and dizziness.40 
 Digoxin. Bupropion may decrease the se-
rum concentration of digoxin. Thus, digoxin 
levels should be monitored if these drugs are 
used concomitantly.
 Finally, drugs that inhibit or induce 
CYP2B6, the major enzyme involved in the 
metabolism of bupropion, can interact with 
bupropion by increasing or decreasing its con-
centration, respectively.24

Effects on drug metabolism after quitting
In addition to considering the potential drug 

TABLE 4

Drug interactions to consider in tobacco cessation treatment 

Agent Potential drug interactions

Nicotine 
replacement 
therapies

Adenosine, cimetidine, varenicline

Varenicline Alcohol, nicotine, OCT2 inhibitors (eg, histamine-2-receptor blockers, quinolones, tafeno-
quine, trimethoprim)

Bupropion Drugs that lower seizure threshold (eg, alcohol, selective serotonin reuptake inhibitors, 
tricyclic antidepressants, systemic steroids)

CYP2D6 substrates (eg, aripiprazole, atomoxetine, brexpiprazole, clozapine, codeine, 
duloxetine, fesoterodine, galantamine, hydrocodone, iloperidone, metoprolol, meto-
clopramide, nebivolol, pimozide, primaquine, selective serotonin reuptake inhibitors, 
tamoxifen, tamsulosin, thioridazine, tramadol, tricyclic antidepressants, valbenazine, 
vortioxetine)

Dopaminergic medications (eg, amantadine, levodopa)

CYP2B6 inducers (eg, carbamazepine, efavirenz, nelfi navir, nevirapine, phenobarbital, 
phenytoin, primidone, rifampin, ritonavir)

CYP2B6 inhibitors (eg, clopidogrel, mifepristone; ticlopidine)

Digoxin, monoamine oxidase inhibitors

Cigarette smoke CYP1A2 substrates (eg, clozapine, fl uvoxamine, olanzapine, tacrine, theophylline) 

OCT2 = organic cation transporter 2

Based on information in references 24, 43, and 49. 

Bupropion may
lower serum
digoxin levels;
monitor digoxin
levels if these
drugs are used
concomitantly
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interactions between a selected smoking ces-
sation product and a patient’s current medica-
tions, it is also important to note that success-
ful smoking cessation can alter the metabolism 
of medications once the effects of cigarette 
smoke are eliminated.
 Tobacco smoke is known to induce cyto-
chrome P450 enzymes, particularly CYP1A2. 
Therefore, smokers more rapidly metabolize 
certain medications that are substrates of this 
enzyme.41,49 When tobacco use ceases, the 
concentration of these drugs can increase, 
raising the potential for adverse drug events.
 Clozapine, olanzapine, and theophylline  
may cause clinically signifi cant adverse effects 
upon smoking cessation, including seizures 
with clozapine, extrapyramidal effects with 
olanzapine, and tachycardia with theophyl-
line.49,50 Thus, it is important to closely moni-
tor patients taking these drugs when they quit 
smoking and adjust the dosage.

 ■ OTHER INTERVENTIONS

Smart phone app-based interventions
The widespread use of smart phones and the 
advent of health-related apps have the poten-
tial to make smoking cessation interventions 
more accessible. Smart phone apps offer the 
opportunity to provide tailored behavioral 
support and real-time responses to smoking 
urges and cues.51 They may help adolescents 
and young adults adhere to treatment. How-
ever, there are concerns regarding their qual-
ity and effectiveness,52,53 as most apps do not 
follow existing smoking-cessation treatment 
guidelines, and the quality of the content is 
variable.51,53,54 
 While apps could be a successful strategy 
for specifi c patients, evidence is lacking to 
support their use as monotherapy, and they 
should not replace interventions known to be 
effective. More research and innovation are 
needed to evaluate the role and effi cacy of mo-
bile apps as a smoking cessation intervention.

Alternative interventions
Hypnotherapy is widely promoted as a method 
for aiding smoking cessation. However, there 
is currently insuffi cient evidence to determine 
whether hypnotherapy is effective.55 Electro-
stimulation is not effective for smoking ces-
sation.56 

 Acupuncture is promoted as a treatment 
for smoking cessation that can control with-
drawal symptoms.56 Acupuncture combined 
with counseling and an educational smok-
ing cessation program may be benefi cial.57 
However, there is very limited high-quality 
evidence to support acupuncture as mono-
therapy in smoking cessation.56 Well-designed 
research into these alternative therapies is 
necessary, especially since these are popular 
interventions. 

 ■ OPPORTUNITIES TO ENCOURAGE
TOBACCO CESSATION

Pregnancy
Female patients of childbearing age and preg-
nant patients represent an opportunity for cli-
nicians to encourage smoking cessation. All 
pregnant patients should be counseled to quit. 
Patients should be counseled about the ad-
verse effects of tobacco use and about effects 
such as subfertility and miscarriage risks.58,59

 The American College of Obstetricians 
and Gynecologists recommends that NRT be 
considered for pregnant women with a strong 
resolution to quit. Bupropion is also a reason-
able fi rst-line therapy.60 However, there is lim-
ited evidence supporting the subsequent ad-
dition of bupropion in patients as a fi rst-line 
treatment in female patients unable to toler-
ate NRT or as an addition to counseling and 
NRT. Varenicline is typically not used in this 
setting due to the limited data supporting its 
safety.60

Inpatients
Hospital admission requires temporary to-
bacco abstinence, providing an opportunity 
to initiate treatment. The primary reason for 
hospitalization may serve as an opportunity to 
provide personalized advice and motivation to 
quit, especially if surgery is undertaken during 
the same admission.61 
 Smokers are far more likely to quit if they 
are provided close follow-up after inpatient 
discharge (eg, during follow-up appointments) 
vs traditional provision of postdischarge phar-
macotherapy and recommendations alone.62

Cardiovascular disease
The increased risk of cardiovascular disease 
from tobacco use is well known. In patients 
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with known atherosclerotic cardiovascular 
disease, the approach to tobacco cessation is 
the same as for patients without cardiovascu-
lar disease. Data  show that NRT, bupropion, 
and varenicline do not signifi cantly increase 
the risk of adverse cardiovascular events.63 
 The lack of evidence regarding the effi cacy 
and safety of NRT in acute coronary syndrome 
and the theoretical concern for nicotine’s va-
soconstrictive properties may explain why cli-
nicians tend to avoid recommending it. How-
ever, NRT is a fi rst-line therapy for the relief 
of withdrawal symptoms in inpatients with 
acute coronary syndrome, according to expert 
consensus.14 NRT or varenicline can be pre-
scribed at hospital discharge.14

Preoperative evaluation
Because cigarette smoking increases the risk 
for poor postoperative outcomes, formal pre-
operative counseling and use of NRT are rec-
ommended because they result in greater rates 
of preoperative cessation and lower rates of 
postoperative complications than no treat-
ment.64 
 Concerns that quitting shortly before 
surgery could increase the risk of pulmonary 
complications have been found to be unsub-
stantiated.65 Patients should be advised to quit 
at any time before surgery. Although the op-
timal duration of abstinence is not known, a 
greater reduction in risk of complications is 
associated with longer periods of abstinence.66 
As with hospitalized patients undergoing 
surgical procedures, postdischarge cessation 
rates were found to be highest in those who 
received formal perioperative counseling and 
pharmacotherapy.67

Psychiatric and mental health
considerations
Nicotine dependence is known to exacerbate 
concurrent mental illnesses and psychiatric 
disorders. However, patients with psychiat-
ric needs are less likely to be provided with 
tobacco cessation counseling or pharmaco-
therapy.68 Recent studies have shown that the 
safety of NRT, varenicline, and bupropion are 
comparable between patients with and with-
out psychiatric disorders.21 It is reasonable to 
offer varenicline and NRT alongside formal 
tobacco cessation counseling, followed by use 
of bupropion as a second-line agent in the ab-

sence of a documented seizure history.69

 ■ ELECTRONIC CIGARETTES

E-cigarettes have been proposed as a method 
to reduce the harms of tobacco use and as a 
nicotine replacement product.70 However, e-
cigarettes can also cause nicotine dependence, 
so users may need treatment for nicotine de-
pendence similar to that for tobacco users.71

Studies in tobacco cessation
E-cigarettes have been promoted as safe al-
ternatives to combustible cigarettes, and they 
have been studied in randomized controlled 
trials as a treatment for tobacco cessation.72

 One randomized trial compared nicotine-
containing e-cigarettes with NRT.72 The e-
cigarette group abstinence rate was 18% at 12 
months, though 80% continued use of e-ciga-
rettes, compared with a 9% abstinence rate in 
the NRT group and a 9% rate of continued use 
of NRT.72  
 Although e-cigarettes were benefi cial in 
achieving abstinence, the concern is that in-
dividuals continued to use them. It is not clear 
whether e-cigarettes truly reduce harm as they 
are not as safe as they are promoted to be. 
While nicotine inhalation with e-cigarettes 
is thought to release fewer toxic by-products 
than combustible cigarettes, there are con-
cerns regarding their safety.73 Carcinogens and 
toxins have been found in the liquid used for 
vaporization and in the aerosols emitted, and 
e-cigarettes have been associated with an out-
break of cases of acute lung injury that caused 
hospitalizations and even deaths.74,75 
 The long-term consequences are un-
known, but several studies have shown the 
potential of e-cigarettes to cause chronic lung 
and heart disease and to increase the risk of 
infection and of cancer.76

 The potential for nicotine addiction with 
e-cigarettes is also concerning. Pod systems 
(eg, JUUL brand) are popular devices that 
can deliver high concentrations of nicotine 
through the use of nicotine salts.77,78 For ex-
ample, each JUUL pod may contain a nico-
tine concentration of 3% (equivalent to 35 
mg/mL) or 5% (equivalent to 59 mg/mL).79 
A combustible cigarette has a nicotine con-
centration between 1.5% and 2%.80 It is wor-
risome that e-cigarette users are often unaware 

Several studies
have shown
the potential
of e-cigarettes
to cause chronic
lung and heart
disease and to
increase risk 
of infection
and cancer
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of or underestimate the nicotine content.81,82

Managing nicotine dependence
related to e-cigarettes
It is not clear whether nicotine dependence 
from e-cigarette use should be managed dif-
ferently than that from combustible cigarette 
smoking. Because the addiction is to the same 
substance, it is likely that the same strategies 
and tools could be applied with careful atten-
tion to the unique aspects of e-cigarette use. 
 The pattern of use with e-cigarettes is dif-
ferent. An e-cigarette does not need to be lit; 
it can be used any time and with a potentially 
higher frequency than combustible cigarettes; 
and nicotine concentrations can be higher in 
e-cigarettes. Thus, this pattern of use can pose 
a higher risk of withdrawal symptoms.
 This highlights the need for clinicians to 
familiarize themselves with different e-ciga-
rette products and their nicotine content, as 
well as the need for further investigation into 
whether higher doses of NRT are necessary in 
these patients.

E-cigarettes use by adolescents:
A public health concern
Another important aspect is the high preva-
lence of e-cigarette use among adolescents. 
Adolescent e-cigarette usage is now a major 
public health concern, with 1 in every 6 high 
school students reporting current e-cigarette 
use.83,84 
 Treatment options for adolescents are more 
limited than those for adults. Neither vareni-
cline nor bupropion has shown benefi t in the 
adolescent population based on limited stud-
ies of nicotine dependence associated with 

combustible cigarettes.85 NRT combined with 
cognitive-behavioral interventions has been 
shown to be effective in adolescent cigarette 
smokers.86 However, further research is need-
ed to determine the most effective treatment 
of nicotine dependence in adolescents, espe-
cially when it is associated with e-cigarette 
use.

 ■ THE BOTTOM LINE

Nicotine dependence is a chronic relapsing 
disease. Every tobacco user should be offered 
treatment for tobacco cessation regardless of 
their level of readiness to quit.
 Treatment should be based on the sever-
ity of nicotine dependence, the probability of 
developing withdrawal symptoms, risk of re-
lapse, comorbidities, local resources, and pa-
tient preferences. 
 Comprehensive tobacco treatment that 
combines pharmacologic and behavioral ther-
apy signifi cantly increases successful tobacco 
cessation. Although there are many popular 
alternative treatments, they should not re-
place or delay the use of known effective ther-
apies.
 E-cigarettes have been proposed as a meth-
od of reducing the harms of tobacco use, but 
they also can cause nicotine addiction. More-
over, their effectiveness in tobacco cessation 
treatment has not been determined, and con-
cerns related to their safety preclude their use 
in tobacco cessation treatment at this time.  ■
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T he world’s population is rapidly aging, 
particularly women, who have a life ex-

pectancy 10 years longer than that of men.1 By 
2050, the number of women age 60 is expected 
to double, and the number of women age 80 is 
expected to triple.1

 The leading causes of disability and death 
in women over age 60 are cardiovascular dis-
ease, diabetes mellitus, chronic obstructive 
pulmonary disease (COPD), cancer, back pain, 
arthritis, osteoporosis, falls, depression, and de-
mentia.1 Approximately 20% have more than 
one health condition.1 Improving outcomes in 
these conditions is crucial to health as women 
age.
 Physical activity is a safe way to improve 
health and to promote healthy aging. Impor-
tant differences exist between men and women 
in the degree of benefi t derived from physical 
activity, especially for stroke risk, hyperten-
sion, and diabetes and, thus warrant special at-
tention.2–5 While it is generally accepted that 
physical activity is a healthy behavior and that 
any activity is better than none, the optimal 
type, intensity, and level required to achieve 
specifi c health outcomes depends on the dis-
ease the patient and clinician are trying to pre-
vent or manage.
 Physical activity is defi ned as “any bodily 
movement produced by the contraction of 
skeletal muscle that increases energy expendi-
ture above a basal level.”2 Exercise is “a form 
of physical activity that is planned, structured, 
repetitive, and performed with the goal of im-
proving health or fi tness.”2 The distinction 
between the two is important as clinical out-
comes vary depending on the type, intensity, 
and level of activity. Defi nitions and examples 
of physical activity, with estimates of metabol-
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ABSTRACT
Physical activity can maximize health by improving dis-
ease-oriented and patient-oriented outcomes in women 
age 60 and older. General activity levels are low in the 
United States. Promoting physical activity in clinical prac-
tice is limited by time constraints and knowledge defi cits. 
Understanding the benefi ts of the specifi c type of physi-
cal activity, the intensity, and the level in older women 
helps clinicians provide focused, time-effi cient counseling 
in primary care. This review details the benefi ts of physi-
cal activity in older women by disease state.

KEY POINTS
Sex-specifi c differences in diseases exist for older women.

The leading causes of disability and death in women over 
age 60 are cardiovascular disease, stroke, hypertension, 
diabetes mellitus, hyperlipidemia, cancer, cognitive de-
cline, chronic obstructive pulmonary disease, depression, 
musculoskeletal disorders, osteoporosis, and falls, all of 
which are improved by physical activity.

Primary care counseling on routine physical activity and 
exercise can increase the level of activity in women age 
60 and older and improve clinical outcomes.
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ic equivalents, a measure of energy output, are 
presented in Table 1.
 Levels of physical activity are low in US 
women, and 80% do not meet the US Depart-
ment of Health and Human Services mini-

mum recommendation for adults, including 
older adults, of at least 150 minutes a week of 
moderate-intensity activity or 75 minutes a 
week of vigorous-intensity activity.2 
 Evidence supports population-wide pro-

Knowing
the type and 
intensity
of activity
that benefi ts 
each disease 
helps clinicians  
make specifi c 
recommen-
dations

TABLE 1

Physical activity and exercise: Defi nitions and durations

Physical activity Bodily movement from skeletal muscle contraction resulting in energy 
expenditure above baseline.

Exercise Planned, structured, repetitive physical activity performed to improve health 
or fi tness.

MET (metabolic equivalent 
of task)

A measure of energy expenditure for an activity with a 
reference of 1 MET being rest.

Intensity Low intensity: 
Nonsedentary activity ≤ 3 METs

Leisurely walking (≤ 2 mph)
Light household chores

Moderate intensity: 3–5.9 METs Golfi ng (walking, carrying bag)
 Dance
Pickleball
Brisk walk (2.5–4 mph)
Gardening
Playing with grandchildren

Vigorous intensity:
≥ 6 METs

 Hiking
Swimming
Water aerobics
 Fast walk (≥ 4.5 mph)
 Stationary cycling
 Strenuous fi tness classes

Activity level Inactive: No moderate to vigorous 
physical activity

Low: Almost completely inactive

Moderate: Some physical activity 
>4 hr/wk or about 12 MET hr/week 
or more

Brisk walk 4 hr/wk
Pickleball 2.5 hr/wk
Golfi ng (walking, with bag) 3 hr/wk

High: Vigorous activity >3 hr/week 
or about 18 MET hr/wk or more

Hiking 3 hr/wk
Swimming 2.5 hr/wk
Strenuous fi tness class 2.5 hr/wk

Types of exercise Aerobic: Rhythmic movement of 
large muscles for sustained periods 
of time

Walking
Swimming
Stationary cycling

Resistance: Activity that increases 
skeletal muscle strength, power, 
endurance and mass

Lifting weights
Using resistance bands
Body movement underwater

Combined: Activity with aerobic 
and resistance components

Fitness classes with weights
Circuit training

Adapted from reference 2.
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motion of physical activity to improve health,2 
yet counseling on this by primary care provid-
ers remains inadequate with only about 21% 
of patients receiving counseling.6 Barriers to 
this counseling include a lack of training and 
knowledge among providers on the benefi ts of 
physical activity, as well as time constraints 
and inadequate counseling skills.6

 This review presents outcomes from sys-
tematic reviews and meta-analyses published 
through December 2019 that describe optimal 
type, intensity, and level of physical activity 
to improve outcomes for the most common 
causes of morbidity and death in women age 
60 and older (Table 2).3–5,7–21 This information 
can help clinicians provide practical, specifi c, 
and time-effi cient counseling in the primary 
care setting.
 While some studies report outcomes spe-
cifi cally for women, most include both men 
and women, and thus we have generalized the 
combined data to women. This is discussed in 
more detail below in  the section, “Limitations 
of current literature on physical activity.”

 ■ DISEASE-SPECIFIC FINDINGS

Cardiovascular disease
This is the leading worldwide cause of prema-
ture death in people age 60 and older.1 Studies 
have shown that physical activity improves 
cardiovascular disease mortality rates and ma-
jor cardiovascular events including myocar-
dial infarction and stroke, the development of 
coronary artery disease, and most modifi able 
cardiovascular risk factors.
 In a systematic review, Kraus et al7 found 
that moderate to vigorous activity signifi cant-
ly reduced cardiovascular disease-related mor-
tality rates compared with inactivity, and the 
greater the quantity, the greater the reduction. 
Performing the US Department of Health and 
Human Services’ recommended 150 minutes 
per week accounted for 75% of the total es-
timated cardiovascular disease mortality re-
duction associated with physical activity. In 
women, Sattelmair et al8 found that leisure-
time physical activity reduced the risk coro-
nary heart disease by 33%.
 Patient counseling suggestion. Brisk to 
fast walking—and even walking at moderate 
intensity—for about 4 hours a week may pre-

vent heart disease and death from heart dis-
ease.

Stroke
Reducing stroke risk in women requires high 
levels of physical activity. In a meta-analysis 
by Diep et al,3 women achieving high but 
not moderate activity levels had a 24% lower 
stroke risk than women achieving only low 
activity levels. For women participating in 
moderate vs low activity levels, the stroke risk 
was not signifi cantly different (relative risk 
[RR] 0.99).3 
 Patient counseling suggestion. Fast walk-
ing or other vigorous-intensity exercise for 3 
hours per week may prevent stroke.

Hypertension
Physical activity has been shown to improve 
blood pressure in people with and without hy-
pertension. A systematic review by Pescatello 
et al4 found that in normotensive adults, in-
creasing activity levels was associated with 
decreases in the incidence of hypertension. 
Compared with people engaging in low-level 
physical activity, those engaging in moderate-
level activity had an 11% reduced risk; those 
engaging in high-level activity had a 19% re-
duced risk. Each 10 MET hour/week of physi-
cal activity, equivalent to brisk walking for 2 
to 3 hours a week, was associated with an ad-
ditional 6% risk reduction in incident hyper-
tension.4

 In people with hypertension, physical ac-
tivity improves blood pressure control and 
reduces cardiovascular disease mortality rates. 
Exercise has been associated with reductions 
of 5 to 17 mm Hg in systolic pressure,4,14 simi-
lar to reductions achieved with pharmaco-
therapy.14

 In women with hypertension, increasing 
levels of activity is associated with signifi cant 
reductions in mortality regardless of the se-
verity of hypertension.4,22 A meta-analysis by 
Pescatello et al4 reported that highly active 
women with resting systolic blood pressures  
of 140 to 159 mm Hg had a 24% relative risk 
reduction, while highly active women with 
baseline systolic pressures above 160 mm Hg 
had a 27% relative risk reduction in cardio-
vascular mortality compared with inactive 
women with the same systolic pressures.
  Patient counseling suggestion. Participat-

Counseling by 
primary care 
practitioners 
in partnership 
with exercise 
professionals 
results 
in better
long-term 
adherence to 
physical activity
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TABLE 2

Benefi ts of exercise for common causes of morbidity and death in women a

CONDITION INTERVENTION END POINT
COMPARATOR 
GROUP

EFFECT SIZE
(95% CI)

CVD 7.5–14.9 MET hr/wk LTPA7 All-cause mortality No LTPA HR 0.68 (0.66–0.69)

150 min/wk MVPA8 CHD incidence No LTPA RR 0.86 (0.77–0.96)

Stroke High PA3 Stroke incidence Low level PA RR 0.76 (0.64–0.89) 

HTN High PA4 HTN incidence Low level PA RR 0.81 (0.76–0.85) 

Moderate PA4 HTN incidence Low level PA RR 0.89 (0.85–0.94) 

Any exercise (exercise in general)14 SBP reduction Control −8.96 mm Hg (−10.27 to −7.64)

Diabetes 150 min/week MVPA5 Type 2 DM incidence Inactivity RR 0.74 (0.69–0.80) 

Supervised aerobic exercise9 HbA1c reduction No exercise −0.30 (−0.60 to −0.45) 

Supervised resistance exercise9 HbA1c reduction No exercise −0.30 (−0.38 to −0.15) 

Combined exercise9 HbA1c reduction No exercise −0.53 (−0.68 to −0.45) 

Breast cancer High-level MVPA10 Breast cancer incidence Low level PA HR 0.90 (0.87–0.93)

Cancer b Supervised exercise11 Health-related QOL Control SMD 0.48 (0.16–0.81) 

Cognitive 
decline

Physical activity15 Alzheimer disease 
incidence

Inactivity RR 0.61 (0.52–0.73)

Moderate to high-intensity aero-
bic exercise16

Global cognition Control SMD 0.60 (0.21–0.98) 

COPD Pulmonary rehabilitation17 Dyspnea Usual care MD 0.79 (0.56–1.03) 

Depression Moderate to high intensity 
combined exercise18

Depression severity c Control SMD −0.34 (−0.52 to −0.17) 

Hip OA Land-based exercise12 Pain (3–6 mo) No exercise SMD −0.38 (−0.58 to −0.18) 

Land-based exercise12 Physical function No exercise SMD −0.37 (−0.57 to −0.16) 

Knee OA Land-based exercise13 Pain No exercise SMD −0.49 (−0.39 to −0.59) 

Land-based exercise13 Physical function No exercise SMD −0.52 (−0.39 to −0.64) 

Falls Exercise19 Number of fallers Control RR 0.85 (0.81–0.89) 

Exercise19 Falls Control RaR 0.77 (0.71–0.83) 

Osteoporosis Combined exercise21 Lumbar spine bone 
density

Usual care SMD 0.349 (0.064–0.634) 

Exercise20 Overall fracture No exercise RR 0.49 (0.31–0.76) 
a Most studies cited here included both men and women.
b Breast, colorectal, head and neck, lymphoma, others.
c Severity determined by self-report on depression scales.

CHD = congestive heart disease; COPD = chronic obstructive pulmonary disease; CVD = cardiovascular disease; DM = diabetes mellitus; HbA1c = hemoglobin 
A1c; HR = hazard ratio; HTN = hypertension; LTPA = leisure-time physical activity; MD = mean difference; MET = metabolic equivalent of task; MVPA = mod-
erate to vigorous physical activity; OA = osteoarthritis; PA = physical activity; QOL = quality of life; RaR = rate ratio; RR = relative risk; SBP = systolic blood 
pressure; SMD = standard mean difference
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ing in 2.5 hours a week of moderate-intensity 
exercise such as pickleball, golf, or dancing 
may lower blood pressure, prevent hyperten-
sion, and reduce mortality risk from heart dis-
ease in women with hypertension. Swimming 
2.5 hours per week is even more benefi cial as 
it is a vigorous-intensity exercise.

Diabetes mellitus
Diabetes is a leading cause of both morbidity 
and death in older people worldwide. Physi-
cal activity has been associated with signifi -
cant benefi ts in reducing incident diabetes 
and in improving outcomes for diabetic pa-
tients.5,9,23,24

 In a meta-analysis by Smith et al,5 higher 
levels and intensity of physical activity led 
to a lower incidence of diabetes, especially 
for women. Compared with inactivity, 150 
minutes of moderate to vigorous activity per 
week reduced the risk of diabetes by 26%. 
Long-term prospective cohort studies showed 
higher reductions in incident diabetes for ev-
ery 10 MET hours per week of activity, equiva-
lent to 3.5 hours of slow walking, for women 
compared with men (RR 0.83 vs 0.89). And 
more intense activity was associated with an 
even larger reduction in diabetes incidence. 
Participating in 10 MET hours per week of 
vigorous activity, equivalent to 100 minutes 
of fast walking, reduced the risk by 56%.5

 Improvements in outcomes in patients 
with diabetes depended on the type and set-
ting of exercise. Supervised exercises associated 
with reductions in hemoglobin A1c included 
aerobic exercise (−0.30 reduction), resistance 
training (−0.30 reduction), and combined 
exercise (−0.53 reduction).9 However, unsu-
pervised aerobic exercise such as walking did 
not improve hemoglobin A1c levels compared 
with no exercise at all,9 although it may pre-
vent worsening of hemoglobin A1c levels.23

 However, despite the minimal impact on 
hemoglobin A1c reduction, walking has been 
shown to benefi t several patient-oriented out-
comes in those with diabetes, including qual-
ity of life, sleep, vitality, physical health, and 
mental health.24

 Patient counseling suggestion. Stationary 
bicycling 2 hours per week may prevent dia-
betes. Supervised exercise improves diabetes 
control.

Lipids 
A systematic review found no signifi cant 
reduction in levels of low-density lipopro-
tein (LDL) cholesterol with low-intensity or 
moderate-intensity exercise.25 Another review 
found LDL cholesterol was reduced in women 
engaging in resistance exercise (minus 16.2 
mg/dL) and combined aerobic and resistance 
exercise (minus 23.2 mg/dL).26 The level of 
high-density lipoprotein (HDL) cholesterol 
was increased with high-level, vigorous-inten-
sity aerobic exercise (4.3 mg/dL to 15.2 mg/
dL).26

 Patient counseling suggestion. Resistance 
training with weights can lower LDL levels. 
Hiking 3 hours per week may raise HDL lev-
els.

Cancer
Lung and colon cancers are 2 of the top 10 
causes of death in people over age 60,1 and 
breast cancer is the most frequent cause in 
women. Physical activity has been shown to 
reduce the incidence of cancer and improve 
patient-oriented outcomes such as fatigue and 
depression in those with cancer both during 
and after treatment.10,11,27–29

 Compared with low levels of moderate 
to vigorous leisure-time activity, high levels 
are associated with signifi cant reductions in 
the incidence of common cancers affecting 
women, including breast cancer (hazard ra-
tio [HR] 0.90, 95% confi dence interval [CI] 
0.87–0.93), lung cancer (HR 0.74, 95% CI 
0.71–0.77), and colon cancer (HR 0.84, 95% 
CI 0.77–0.91).10 Observational studies consis-
tently demonstrate reductions in overall and 
cancer-related mortality associated with in-
creasing levels and intensity of physical activ-
ity.27

 Different types of exercise are associated 
with benefi ts on patient-oriented outcomes 
for breast cancer survivors after treatment. 
Moderate- to high-intensity aerobic, resis-
tance, and combined exercise are all associ-
ated with improvements in quality of life.28 
Walking improves sleep, depression, anxiety, 
and cancer-related fatigue.29 Exercise, particu-
larly if supervised by a professional, may have 
lasting, although small to moderate, benefi ts 
compared with usual care for improving pain, 
emotional well-being, social functioning, 

Regular
moderate
to vigorous 
activity
is required
for maximal 
benefi t for 
many health 
outcomes
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Even low-level, 
low-intensity 
physical activity 
has benefi ts

sleep disturbance, and fatigue.11

 Patient counseling suggestion. About 3 
hours of vigorous exercise per week, such as 
water aerobics or fi tness classes, may prevent 
cancer. Most exercise improves quality of life 
after breast cancer treatment.

Cognitive decline
Dementia is a leading cause of disability in 
aging populations, and the number of people 
living with dementia is expected to triple by 
2050.1 A meta-analysis of physical activity in 
adults age 65 and older found it to be asso-
ciated with a signifi cant 39% reduced risk of 
developing dementia.30 
 However, exercise (as opposed to physical 
activity) does not appear to reduce the inci-
dence of dementia or mild cognitive impair-
ment. A systematic review of adults age 60 and 
older with normal baseline cognitive function 
showed no reduction in risk of dementia, mild 
cognitive impairment, or cognitive decline as-
sociated with exercise for longer than a year.15 
Another review analyzed the effect of activi-
ties with combined physical and cognitive 
components, such as line dancing and tai chi, 
that require body motion and memorization 
of sequences of movement.31 Results showed 
that combined physical and cognitive activi-
ties improved cognitive function compared 
with control and physical activity alone, but 
not compared with cognitive activities such 
as computer-based games, memorization, and  
visual search tasks alone, suggesting that cog-
nitive activity is the primary driver of the ob-
served benefi t.
 In patients with known cognitive decline, 
including mild cognitive impairment and de-
mentia, systematic reviews have found vari-
able outcomes of exercise on quality of life. A 
systematic review by Law et al found that exer-
cise of moderate to high intensity signifi cantly 
reduced cognitive decline by 40% (mean age 
68 to 86) but had minimal effect on behav-
ioral problems such as agitation.32 Another 
systematic review found no benefi t to exer-
cise programs on either cognition or depres-
sion in patients with dementia.16 Home-based 
walking programs in patients with dementia 
showed improvements in patient-oriented 
outcomes including behavioral symptoms, ac-
tivities of daily living, health-related quality 

of life, and caregiver burden.33 
 Patient counseling suggestion. Physical 
activity may prevent dementia, but exercise 
likely does not. Brisk walking may slow the 
progression of dementia and improve quality 
of life.

Chronic obstructive pulmonary disease
COPD is the third leading cause of disability 
and death in the aging population worldwide.1 
A review comparing functional and psycho-
logical outcomes in patients with COPD over 
age 64 found similar benefi ts in both sexes.34 
A meta-analysis of 8 studies35 found that the 
benefi ts of exercise in COPD are primar-
ily from formal pulmonary rehabilitation pro-
grams, which improve functional outcomes 
and quality of life, but the programs may be 
underused in women. For those over age 60, 
pulmonary rehabilitation improved forced ex-
piratory volume in 1 second, 6-minute walk 
distance, health-related quality of life, per-
ceived dyspnea, and physical and emotional 
impacts of COPD measured by the Chronic 
Respiratory Questionnaire score.
 Dyspnea is most consistently improved by 
formal pulmonary rehabilitation but not by 
other forms of physical activity. A Cochrane 
review found that hospital-based pulmonary 
rehabilitation improved dyspnea by 21% in 
patients with COPD.36 Some evidence sug-
gests home-based pulmonary rehabilitation 
can improve health-related quality of life, fa-
tigue, and 6-minute walk distance.17 Types of  
exercise other than pulmonary rehabilitation 
can improve functional outcomes but not dys-
pnea. Active mind-body movement therapy 
with tai chi improved forced expiratory vol-
ume in 1 second and 6-minute walk distance 
compared with usual care,37 and therapy with 
yoga, tai chi, or qigong improved quality of life 
compared with pulmonary rehabilitation.38

 Patient counseling suggestion. Formal 
pulmonary rehabilitation improves shortness 
of breath, and active mind-body exercise im-
proves quality of life in patients with COPD. 

Depression
Depression is the fourth leading cause of dis-
ability in those over age 60.1 In general, high- 
quality trials of physical activity in patients of 
all ages with depression have shown no sig-
nifi cant effect compared with control groups, 
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medications, or therapy.39 In patients over age  
60, however, exercise has shown consistent 
positive effects.18,40,41

 In a systematic review of predominantly 
women age 60 and older with clinical de-
pression,40 mixed moderate-intensity and 
high-intensity exercise was associated with 
signifi cant reductions in the severity of de-
pressive symptoms (standard mean difference 
[SMD] −0.34). The observed effect size was 
similar to that with prescription medications 
and was correlated with a 20% reduction in 
total symptom burden. In another systematic 
review,18 the reduction of depressive symp-
toms was more robust (SMD −0.61, 95% CI 
−0.88 to −0.33). Furthermore, the benefi ts 
of exercise on older patients with depression 
occurred even in patients not responsive to 
medications.41

 Patient counseling suggestion. Fitness 
classes using weights improves depression 
symptoms as much as medications.

Musculoskeletal disorders
The combination of osteoarthritis and back 
pain is the leading cause of disability world-
wide.1 A systematic review found low-quality 
evidence that in women age 65 and older with 
more than 6 weeks of low back pain, physi-
cal therapy is associated with small to moder-
ate pain reduction and small improvement in 
function.42 High-quality evidence of the bene-
fi ts of exercise exists for hip and knee osteoar-
thritis.12,13 In patients with hip osteoarthritis, 
exercise was associated with sustained moder-
ate reductions in pain and improvement in 
physical function.12 For patients with knee 
osteoarthritis, there was a moderate reduction 
in pain and moderate improvement in physi-
cal function.13

 The positive effects of exercise on hip and 
knee osteoarthritis are not dependent on the 
intensity of exercise.43 In fact, in a systematic 
review, any form of exercise was better than 
usual care for older women, with the most sub-
stantial pain and function benefi ts from aero-
bic and mind-body exercise such as tai chi.44 
Similarly, aquatic exercise was associated with 
improved quality of life (SMD −0.25, 95% CI 
−0.49 to −0.01) and moderate pain reduction 
(SMD −0.31, 95% CI −0.47 to −0.15) in older 
women compared with controls.45

 Patient counseling suggestion. Walking, 
tai chi, and water aerobics improve function 
and reduce pain from knee and hip osteoar-
thritis.

Osteoporosis and fall prevention
Falls are the fi fth leading cause of morbidity 
and account for up to 40% of injury-related 
deaths in older adults.1 Older women may 
have multiple risk factors for falls, including 
decreased visual acuity, sarcopenia, postural 
hypotension, and frailty. A Cochrane system-
atic review found that physical activity signifi -
cantly reduced  the number of falls by 23%, 
the number of people suffering at least 1 fall by 
15%, and falls requiring medical attention by 
39%.46 The average age of study participants  
was 76, and 77% were women.
 The benefi cial effects of physical activity 
in fall reduction are most notable when it in-
cludes a balance component and is performed 
regularly. Data from community-dwelling peo-
ple with a mean age of 65 or older showed a 
signifi cant 39% reduction in fall rate for those 
performing exercises that challenged balance 
for more than 3 hours a week.19 Similarly, a 
meta-analysis of studies of tai chi, which has a 
balance component, found it was signifi cantly 
more effective at reducing fall rates when per-
formed at least 3 times a week compared with 
once a week (RR 0.36 vs 0.95).47

 Osteoporosis is a signifi cant risk factor for 
fall-related fracture. Strength training has 
consistently been shown to improve or pre-
serve bone density at the hip in postmeno-
pausal women,48,49 and physical activity can 
reduce fracture risk.50 Combined strength and 
aerobic training is most effective for preserv-
ing bone density at the spine in women over 
age 60 (SMD 0.349, 95% CI 0.064–0.634).20 
Importantly, walking by itself typically does 
not preserve bone density in postmenopausal 
women.49,21 In a systematic review of older 
women, exercise was associated with a signifi -
cant reduction in total fracture risk (RR 0.49, 
95% CI 0.31–0.76) and vertebral fractures 
(RR 0.58, 95% CI 0.35–0.95) after adjusting 
for quality of included studies.50

 Patient counseling suggestion. Exercises 
that require balance, such as tai chi and yoga, 
prevent falls in older women. Exercising with 
weight or resistance bands prevents fractures.

In osteoporosis,
physical activity 
can reduce 
fracture risk
after 
menopause,
and strength
training can 
preserve bone 
density
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 ■ THE BENEFITS OF PHYSICAL ACTIVITY:
TAKE-HOME MESSAGES

The benefi ts of physical activity on common 
diseases in women age 60 and older depends 
on the intensity of the activity, the type of 
activity, the setting, and the frequency. Gen-
erally, regular physical activity of moderate 
to vigorous intensity is required to maximize 
benefi t for health outcomes. Benefi ts include 
reductions in the incidence of cardiovascular 
disease, hypertension, diabetes, and cancer; 
reduced risk of stroke, falls, and death from 
cancer or cardiovascular disease; and fewer 
symptoms of depression. However, even low-
level, low-intensity physical activity can im-
prove diabetes-related quality of life and os-
teoarthritis-related pain, function, and quality 
of life.
 The type of activity is important for re-
duction in the risk of osteoporosis and falls. 
The setting of physical activity is important 
for reducing hemoglobin A1c and improving 
COPD symptoms. 
 Importantly, exercise does not universally 
benefi t the most common diseases in older 
women: moderate-intensity exercise does not 
improve LDL, walking does not signifi cantly 
improve bone density, and exercise alone does 
not reduce the rate of dementia or mild cogni-
tive impairment.
 Physical activity benefi ts conditions be-
yond the most common causes of morbidity 
and death in older women. Frailty, the com-
bination of weakness, decreased activity, slow 
walking speed, unintentional weight loss, 
and exhaustion are associated with increases 
in nursing home admissions, hospital length 
of stay, and death. Physical activity has been 
shown to prevent frailty,51 which in turn may 
prevent nursing home admissions and pro-
longed hospital stays. 
 Sarcopenia is also common in older wom-
en. Though not directly prevented by physi-
cal activity, its associated conditions, includ-
ing frailty and falls, are benefi ted, as discussed 
above. Exercise-based cardiac rehabilitation 
benefi ts patients with newly diagnosed heart 
conditions.

Selecting the exercise
Knowing which type, intensity, and level of 
physical activity benefi ts each disease enables 

clinicians to make specifi c, accurate exercise 
recommendations for older women. Formulat-
ing specifi c recommendations for women with 
comorbidities is complex, requiring clinicians 
to consider the functional capacity and gen-
eral mobility of the patient. 
 Exercise is a generally safe practice that 
benefi ts women of all ages. Safer forms include 
walking, water aerobics, and seated resistance 
exercises. Women desiring the health benefi ts 
of more frequent and vigorous activity should 
increase their activity level gradually.
 Although safety is important, clinicians 
should recognize that functional capabilities 
vary widely in older women. For some women, 
brisk walks are challenging, whereas others 
can easily participate in high-intensity exer-
cise such as tennis and group fi tness classes.
 By applying knowledge of the specifi c ben-
efi ts of physical activity, clinicians can direct 
women to appropriate exercise resources in 
their community. Retirement communities 
and senior centers offer access to safe indoor 
exercise facilities for unsupervised aerobic and 
resistance training, as well as scheduled, super-
vised, mobility-appropriate exercise includ-
ing line dancing, Zumba, chair yoga, water 
aerobics, seated strength training, and tai chi. 
Medicare Advantage programs also offer ben-
efi ciaries membership in exercise programs.

Offer additional help 
Clinicians can further support women’s physi-
cal activity goals through evidenced-based 
strategies such as motivational interviewing. 
But barriers to counseling in primary care ex-
ist related to time constraints and perceived 
ineffectiveness of counseling. The Exercise is 
Medicine campaign52 of the American Medi-
cal Association and the American College 
of Sports Medicine aims to overcome these 
barriers by providing practical, versatile, and 
time-effective strategies for physical activity 
counseling in primary care. The campaign ad-
vocates for promoting activity to every patient 
at every outpatient visit using 1 of 4 strategies:
• Assess current activity level using the 

2-question Physical Activity Vital Sign
• Recommend exercise with optimism
• Counsel and prescribe a specifi c exercise 

plan including frequency, intensity, time, 
and type

In women with 
comorbidities, 
recommending 
physical activity 
requires 
consideration
of the patient’s 
functional
capacity
and general 
mobility
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• Refer the patient to a clinical or communi-
ty-based exercise professional.

 Counseling provided in partnership be-
tween primary care providers and exercise 
professionals results in better long-term adher-
ence and reduces time demands on practitio-
ners. Referral to an exercise professional is an 
evidence-based strategy supported by the US 
Department of Health and Human Services. 
Local exercise professionals can be found us-
ing the searchable online directories from the 
US Registry for Exercise Professionals (http://
www.usreps.org) and the International Fed-
eration of Registers for Exercise Professionals 
(https://icreps.org).

 ■ LIMITATIONS OF CURRENT LITERATURE
ON PHYSICAL ACTIVITY

The literature on physical activity in older 
women has several limitations. Large, long-
term, randomized controlled trials of exercise 
interventions are challenging to perform. 
Thus, most data on exercise in primary pre-
vention are from population-based, observa-
tional studies, which have inherent limita-
tions. Systematic reviews and meta-analyses 
include studies with considerable heterogene-
ity, as participants are often men and women, 
and subgroup analyses of women participants 
are uncommon. Intervention lengths vary and 
rarely exceed 12 months. Interventions often 
include multiple exercise types, intensities, 
frequencies, and durations that are combined 
into broad categories such as low, moderate, 
and high activity levels, based on energy ex-
penditure.
 Heterogeneity in control group defi nition, 
commonly either inactive or participating in 
low-level physical activity, is another limita-
tion. When low-level activity is used as the 
control, the observed benefi ts may be attenu-
ated, as even low levels of activity have health 
benefi ts compared with inactivity. 
 Studies include women in a wide range of 
ages, from the 60s to the 90s. Outcomes may 

vary based on the participant’s decade of life, 
and sample sizes are often too small to allow 
subgroup analyses of relatively young and very 
old participants. Lack of diversity of study 
participants in terms of race, ethnicity, socio-
economic status, and geographic setting limits 
the generalizability of the results of physical 
activity studies to all women. 
 In addition, translation of fi ndings from 
the literature to clinical practice has limita-
tions. For some women, social and environ-
mental obstacles to regular activity exist, in-
cluding characteristics of the environment, 
neighborhood safety, and caregiver responsi-
bilities. For example, the benefi ts of hospital-
based pulmonary rehabilitation for COPD or 
aquatic exercise for osteoarthritis can only be 
realized if the patient has access to a hospital 
or swimming pool. Similarly, the benefi ts of 
walking can only be achieved if the environ-
ment is convenient and safe for walking. And 
leisure-time activity can only be pursued if ad-
equate social support exists to allow time away 
from family and work responsibilities.
 All of these limitations should be consid-
ered when counseling patients.

 ■ FINDING THE RIGHT STRATEGY

As the population of women over age 60 
grows, it is important to identify strategies to 
maximize health and minimize disease bur-
den. Physical activity benefi ts the most com-
mon disease states in women. Knowing the 
type, intensity, and level of activity needed to 
achieve desired health outcomes can help the 
clinician make specifi c, individualized recom-
mendations for exercise in the context of mul-
timorbidity, functional abilities, and available 
resources. Routine counseling on exercise in 
partnership with an exercise professional may 
improve the patient’s level of physical activity 
and is strongly recommended. ■
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