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Abstract: The use of inhaled corticosteroids (ICSs) in long-term treatment of COPD has

been a debated topic for a long time. According to the evidence produced till now, ICSs are

presently advocated in combination with long-acting bronchodilators for high-risk sympto-

matic COPD patients with a history of frequent COPD exacerbations. However, the hetero-

geneity of COPD patients in terms of prevalent underlying disease, with its associated

biological and functional characteristics, and different types of exacerbation makes this

recommendation highly questionable. This review aims to discuss the usefulness of ICSs

in the pharmacological management of COPD and trys to detect those aspects that may likely

anticipate a beneficial response following their therapeutic use related to respiratory function,

functional decline, prevention of exacerbation, and quality of life. In this respect, the BERN

acronym, meaning Bronchiolitis, Eosinophilia, Responsiveness to bronchodilator, and Non-

smoker, may be of practical utility to select among COPD patients those that can take

more advantage from ICS adoption when positive and vice versa when negative.
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Background
Presently, there are widespread, evidence-based, expert recommendations about

inhaled corticosteroid (ICS) use in patients suffering from COPD suggesting their

adoption in the chronic treatment of COPD combined with long-acting bronchodilators

when in symptomatic patients pulmonary function is halved (ie, postbronchodilator

FEV1 <50%–60% predicted) and/or frequency of COPD-related acute exacerbations

(AECOPDs) is two or more episodes per year or in the presence of at least one severe

AECOPD per year in the previous year/s.1 These recommendations stem from evi-

dence that has been produced from randomized controlled trials (RCTs) where recruit-

ment of large cohorts of patients had simply required an age >40 years, smoking

history >10 pack/years, and FEV1/FVC ratio <70% after acute administration of

bronchodilators and no self-reported asthma.

Apart from three historical RCTs looking at annual FEV1 decline rates in COPD

patients suffering from moderate airflow obstruction treated with ICSs alone,2–4 all

COPD patients enrolled in more recent RCTs have had moderate–severe airflow

obstruction (usually with mean postbronchodilator FEV1 around 50% of predicted),

and for AECOPD reduction as outcome, a history of one or rarely two or more

AECOPDs reported in the previous year.5–8

Within this framework (for the last 20 years), ICSs alone or more often in

combination with bronchodilators (long-acting β2 agonists [LABAs]) compared to
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placebo or bronchodilators (LABAs) did not significantly

reduce overall mortality or appreciably the mean FEV1-

decline rate, but were able to give some improvement in

lung function, sometimes associated with lesser symptoms

and greater exercise tolerance, better quality of life, and

a reduction in AECOPDs of 25%–40% vs placebo and

almost invariably of about 20%–30% vs

LABAs.9 Considering the well-recognized heterogeneity of

COPD patients, going from the underlying prevalent disease

(ie, fibrosing chronic bronchiolitis alone versus fibrosing

chronic bronchiolitis plus centrilobular emphysema, from

mild to advanced, versus panlobular emphysema), to the

different nature of AECOPDs (eg, from infective to eosino-

philic, pauci-inflammatory, comorbidity-related), the afore-

mentioned evidence appears limited and coarse.10

In the era of targeted or even personalized therapy, it

seems really illogical in COPD to deny ICSs (if useful)

until 50% of lung function has been lost, or in contrast, to

advocate ICSs in the presence of frequent, but noneosino-

philic AECOPDs, trying to prevent them. This may lead to

the confusion that is only going to increase among general

practitioners and specialists, leading to the opposite result,

ie, to give the same treatment to everybody.11 The future

challenge in order to build helpful evidence is to find

useful and practical biomarkers (clinical, functional, bio-

logical, radiological, omic) to select COPD patients accu-

rately who deserve ICSs in combination with one or two

bronchodilators. Until then, it might be interesting for the

reader to take in current knowledge about ICSs in COPD

in terms of why, what, who, and when.

Why
The relatively few data we have about the activity of ICSs in

COPD patients from bronchial biopsies, induced sputum, or

bronchoalveolar lavage (BAL) — biological windows of

proximal, large, or small airways, respectively — have

demonstrated many anti-inflammatory and immunomodula-

tory effects. In a meta-analysis published in 2012, four stu-

dies using bronchial biopsies (n=102 participants with

COPD) showed a significant reduction in CD4+ and CD8+

lymphocyte counts with no effect in neutrophils in bronchial

walls, and in five studies using BAL (n=309 participants with

COPD) a significant reduction in both lymphocyte and neu-

trophil counts at the epithelial surface of more peripheral

airways with ICSs vs placebo.12

Although these findings may be influenced by the cur-

rent smoking status of patients and concomitant use of other

drugs, such as bronchodilators and theophylline, they firmly

suggest that ICSs essentially downregulate lymphocytic

inflammation and adaptive immunity that become predomi-

nant in the later stages of COPD. In addition, ICS or oral CS

use has been associated with lower occurrence of lymphoid

follicles in small airways, which tends to increase with

progression of airflow obstruction: <5% in GOLD stages 1

and 2, and >30% in GOLD stages 3 and 4.13

Data on eosinophils for both bronchial biopsies and

BAL were controversial and overall not significant using

ICSs vs placebo.12 Another meta-analysis on six studies

looking at the effects of ICSs on inflammatory cells in

induced sputum (n=162 participants with COPD) showed

a reduction in lymphocyte and neutrophil counts, with

on average no change in eosinophils.13 The conflicting

and surprising data about the ICS effect on eosinophils,

with both positive and negative results in COPD, could be

related to the unselected recruitment of the patients. We

know that only a third of COPD patients have a persistent

and relevant eosinophilic airway inflammation, as docu-

mented by induced sputum and BAL, and likely only

these COPD patients may respond to ICSs treatment in

terms of eosinophil reduction and related benefit.14,15 In

fact, in subgroups of stable COPD patients with high eosi-

nophilic counts in sputum, the adoption of ICSs on top of

bronchodilators has produced greater functional improve-

ment in terms of FEV1 increase and better quality of life in

terms of St George's Respiratory Questionnaire score reduc-

tion than other subgroups of COPD patients with lower

eosinophilic counts in the sputum.16 The same results

were observed in nonsmoking COPD patients with high

levels of exhaled FeNO, which are usually associated with

eosinophilic airway inflammation.17

It is important to say that such immunomodulatory

and anti-inflammatory effects after long-term treatment

with ICSs appear significant compared with placebo in

sputum, BAL, and bronchial biopsies, mostly in non-

smoking (never-smokers or ex-smokers) than in smoking

COPD patients.18 Oxidative and nitrative stress in COPD

patients is high, and in those who smoke it is higher than

in nonsmoking COPD patients. Although a bit controver-

sial, it is believed that because of the oxidative/nitrative-

induced HDAC2 inactivation in smoking COPD patients,

ICSs cannot exert their genomic actions.19 This may

explain the so-called ICS resistance of COPD-related

inflammation, which can be partly reversed by stopping

smoking or avoiding the HDAC2 inactivation through

antioxidant drugs and low-dose theophylline and experi-

mentally by PI3Kδ inhibitors. In any case, current
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smoking greatly reduces the aforementioned biological

effects of ICSs.

Interestingly, in a small cohort of moderate–severe

COPD patients (n=32 participants), long-term treatment

with ICSs induced partial changes in extracellular matrix

composition of the bronchial wall by increasing both pro-

teoglycans and collagen I and III deposition (versican and

collagen III significantly vs placebo). These modifications

might reduce the compliance of the bronchial walls by

modulating airway remodeling and increase lung function

by preventing small-airway collapse.20 All these effects

can offer a biological explanation for the favorable

response to ICSs observed in some subgroups of COPD

patients, where ICSs together with bronchodilators might

actually represent a disease-modifying drug, able to con-

trol a relevant part of underlying inflammation and its

consequences: symptoms, mechanical impairment, func-

tional decline, a number of AECOPDs, quality of life,

and perhaps all-cause mortality.21

What
Chronic Bronchiolitis Versus Pulmonary

Emphysema
Small-airway inflammation and remodeling with progressive

peribronchiolar fibrosis, namely fibrosing chronic bronchio-

litis, represents the most common disease underlying COPD,

because of the extensive small-airway resistance increase. In

contrast, few COPD patients suffer from panlobular emphy-

sema as the initial underlying cause of chronic airflow reduc-

tion. With natural progression of small-airway disease

involving the respiratory intra-acinar bronchioli, very often

the associate development of another form of emphysema

starting from the center of secondary lobule, so-called cen-

trilobular emphysema, is observed that can progress from

mild to moderate, confluent, and finally advanced form,

according to the extent of diseased lung.22

In mild–moderate COPD (GOLD stages 1 and 2), air

trapping in the diseased lung is almost entirely due to

chronic bronchiolitis, while in more severe COPD

(GOLD stages 3 and 4) this is largely caused by associated

centrilobular emphysema that progressively increases, as

elegantly shown by parametric response–mapping com-

puted tomography (CT)-scan studies.23 That means that

abnormal lung inflation in the early phase of COPD is

essentially “functional” (disappearing at full inspiration)

due to the decreased caliber of small airways, while in the

latter COPD is also “anatomical” (remaining at full

inspiration), because of irreversible destruction of alveolar

septa. Therefore, the main determinants of airflow obstruc-

tion change from increased small-airway resistance to

expiratory small-airway collapse and loss of elastic recoil

with progression of COPD severity.

It is logical that the anti-inflammatory and immunomodu-

latory effects of ICSs in combination with bronchodilators are

most useful when the prevalent underlying disease is still

chronic bronchiolitis (mild–moderate COPD) in the attempt

to control and avoid the harmful consequences of adaptive

immunity on airway remodeling and peribronchiolar alveolar

septa damage subsequent to the recruitment and activation of

CD4+ and mainly CD8+ lymphocytes. In contrast, when the

prevalent disease has become centrilobular emphysema, espe-

cially if confluent or advanced (severe–very severe COPD),

antiapoptotic activity on neutrophils of ICSs24 should repre-

sent a contraindication to their use, due to the risk of further

progression of alveolar septa digestion by the uncontrolled

protease burden typically associated with this type of

inflammation. This has been proved by the GLUCOLD

study, an RCT with a 30-month follow-up performed in

a cohort of 114 COPD patients (64 current smokers) with no

history or diagnosis of asthma, which aimed to assess the

pathological and clinical efficacy (and their link) of long-

term treatment with ICSs. These patients were characterized

by moderate airflow obstruction

(mean FEV1=56% predicted), but with almost normal lung

diffusion capacity (mean KCO =73% predicted), presence of

airway hype-responsiveness, and some degree of bronchial

responsiveness (mean ΔFEV1 =7% of predicted

postbronchodilator).

In the arms treatedwith fluticasone alone or in combination

with salmeterol, the mean FEV1-decline after 2.5 years was

+7 mL/year and -16 mL/year, respectively, vs -79 mL/year for

the placebo arm (p<0.001).25 These findings clearly show that

in COPD patients affected substantially by chronic bronchio-

litis, ICSs can attenuate or even stop their functional decline in

association with a decrease in airway inflammation, as docu-

mented by the reduction in inflammatory cell counts

(CD4+ and CD8+ lymphocytes and mast cells) on bronchial

biopsies at 6 and 30 months. A subanalysis of this study aimed

to identify predictors of best response to ICSs in terms of FEV1

decline after 30 months compared to placebo, found that

COPD patients who initially had higher DLCO (>65% pre-

dicted), lower air trapping (residual volume/total lung capacity

ratio <42%), lower sputum inflammatory-cell total count

(<169×10/mL cell), and fewer pack-years (<42) exhibited

attenuated or no functional loss if actively treated.26 In other
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words, COPD patients benefit much more from long-term

treatment with ICSs if they have less severe airway inflamma-

tion, no or mild emphysema, lower pulmonary hyperinflation,

and lower smoking history.

In addition, an insightful prospective observational study

performed in >200 Japanese COPD patients (Hokkaido

COPD cohort study) aged 69 years on average who were

treated with usual therapy, including ICSs, and followed for

5 years showed unequivocally that in those with chronic

bronchiolitis with or without mild associated emphysema

(indicated by the normal or nearly normal CT-scan lung

densitometry and mean KCO > 70% predicted), no change in

FEV1 was observed (no decliners). In contrast, those with

a substantial presence of pulmonary emphysema on CT-scan

quantitative analysis and lowest KCO (<60% predicted) had

a markedly abnormal FEV1-decline rate, irrespective of any

treatment (fast decliners). In those patients with an intermedi-

ate extent of pulmonary emphysema and KCO values, the rate

of FEV1 decline was similar or slightly greater than what is

expected in normal controls of the same age range (slow

decliners).27

Chronic Eosinophilic Bronchiolitis
Many studies have shown that in COPD patients (about

20%–35%) with no history or diagnosis of asthma, persistent

eosinophilic inflammation is found in sputum with eosino-

philic values ≥3% of total inflammatory cell numbers.28,29 In

the bronchial and bronchiolar epithelial cells of these COPD

patients, increased upregulation and expression of proinflam-

matory gene–driven type 2 inflammation has been found in

response to noxious stimuli, associated with significant better

respiratory functional response to ICSs vs placebo.30–32 It is

highly plausible that these COPD patients may frequently

have AECOPDs with raised levels of eosinophils in sputum

(>2%) and in blood33 that respond better to systemic corti-

costeroids without need of antibiotics34 and can be more

effectively prevented by long-term treatment with ICSs com-

bined with bronchodilators.

A post hoc analysis of several trials and recent data of

prospective RCTs aimed to assess the ability of treatment

with ICSs in combination with ultra-LABAs and ultra-

LABAs + ultra-long-actingmuscarinic antagonists to prevent

AECOPDs in COPD patients with frequent exacerbations

showed that the presence of ICSs decreased the annual rate

of AECOPDs in terms of initial percentage or absolute num-

ber of eosinophils in blood measured in stable conditions,

with a clear dose–response curve:35–41 no effect below 2% or

100–150 elements per 100 μL of blood, and much greater

effect above 4% or 300–350 elements per 100 μL of blood.42

Presently, high eosinophil counts in the blood of stable

COPD patients who frequently exacerbate is considered

a biomarker of positive response to ICSs in preventing

AECOPDs (likely eosinophilic),43 with a cut off of

300–350 elements per 100 μL of blood that is less sensi-

tive, but markedly more specific, with highest positive

predictive power.44 In addition, a recent post hoc analysis

of data collected in the ISOLDE trial where COPD

patients (mean FEV1 50% predicted) were randomly trea-

ted with ICSs alone or placebo to assess ICS effect on

lung-function decline during a 3-year follow-up, showing

no effect of active treatment in the overall COPD popula-

tion, has provided very interesting results. After division

of the patients according to initial percentage of blood

eosinophils, compared to placebo subgroups those with

>2% blood eosinophils did not show any postbronchodi-

lator FEV1 decline during follow-up. In contrast, no effect,

with a similar rate of FEV1 decline observed with placebo,

was found in those with <2% blood eosinophils.45 Within

the limits of a post hoc analysis and the choice of a 2%

cutoff, these findings strongly suggest that ICS treatment

in stable COPD patients with blood eosinophilia may sig-

nificantly attenuate or even stabilize their functional

decline rate, even in those with moderate–severe airflow

obstruction.

Bronchial Responsiveness
Although by definition, no COPD patients displays complete

reversibility of airflow obstruction after bronchodilator inhala-

tion (acute or chronic), some (about 12%) exhibit consis-

tent and significant bronchodilator responsiveness (partial

reversibility) to acute administration of an inhaled short-

acting bronchodilator (salbutamol).46 An increment in post-

bronchodilator FEV1 ≥12% from baseline with at least

200 mL absolute change defines this functional characteristic,

which has been shown to be related to higher eosinophil count

in induced sputum and elevated FeNO consistent with airway

eosinophilic inflammation.47 Therefore, the presence of sig-

nificant bronchial responsiveness, suggesting a more likely

eosinophilic airway inflammation15 and also higher eosinophi-

lic blood count,48 may be considered a favorable predictor of

ICS treatment.49

It must be recognized that a positive response to

bronchodilators may be a mere consequence of FVC

increase, with no change or even decrease in FEV1/FVC

ratio. This feature identifies COPD patients, so-called
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volume responders, who are more frequently observed in

GOLD stages 3 and 4.50 In contrast, a similar significant

FEV1 increase after acute inhalation of short-acting

bronchodilators may occur with an increase in FEV1

/FVC ratio. This feature identifies COPD patients, so

called flow responders, who are mostly found in GOLD

stage 2, a milder stage of airflow obstruction where

chronic bronchiolitis is the predominant disease underly-

ing COPD.46

Prevention of Acute Exacerbations of

COPD
Several studies in the last few years have focused on reduc-

tion of AECOPDs as a primary outcome of pharmacologi-

cal treatments in COPD patients with a history of frequent

COPD exacerbations.7,8,35–41 About 35%–40% of COPD

patients suffer from two or more AECOPDs or have a

severe AECOPD leading to hospitalization each year.51

Knowing independent risk factors for AECOPDs51 and

mainly the relevant negative role of frequent AECOPDs in

the natural history of COPD,52 effective prevention of these

episodes of rapidly increased airway inflammation with

a background of airway chronic inflammation has become

a mandatory goal of treatment (pharmacological and non-

pharmacological) in these COPD patients.9,53,54

It must be realized, however, that AECOPDs have

different etiology, essentially infectious (viral, or bacterial,

or both) and uninfectious.9,33,55 Among those uninfectious,

a number have sustained increased eosinophilic inflamma-

tion in the airways, as confirmed by sputum cytological

analysis and reflected by peripheral blood eosinophilia, so-

called eosinophilic AECOPDs.33 Other AECOPDs, among

those uninfectious and noneosinophilic, have several dif-

ferent causes that need to be identified from time to

time.9,55

In each COPD patient who exhibits frequent exacerba-

tions, a prevalent AECOPD phenotype seems involved,56

which should be recognized and prevented accordingly, in

order to reduce the overall AECOPD number, eg, by about

70%–80% and not about 20%–30%, as generally obtained

in RCTs where every type of AECOPD is counted and the

treatment to prevent them is the same. These stereotyped

RCTs have also been done with ICSs, usually combined

with long-acting or ultralong-acting bronchodilators.

Actually, is becoming clearly evident that ICSs are

highly effective in preventing eosinophilic AECOPDs,

which are the most prevalent phenotype in COPD patients

suffering from chronic eosinophilic bronchiolitis, as

already mentioned.35–41 In contrast, ICSs could be useless

or even noxious if chronically administered to prevent

infectious AECOPDs or uninfectious and noneosinophilic

AECOPDs if such phenotypes are mostly involved. In

these cases, the risk of pneumonia may become unjustifi-

ably elevated.57 Therefore, in combination with broncho-

dilators, ICSs should be advised to prevent acute COPD

exacerbations, essentially in COPD patients who have

frequent eosinophilic AECOPDs, and not extensively in

all COPD patients who have frequent AECOPDs.58

Treatments other than ICSs have to be implemented in ba-

seline pharmacological therapy to reduce the risk of none-

osinophilic AECOPDs in frequent exacerbators.9,53,59

Asthma–COPD Overlap
Although asthma and fibrosing chronic bronchiolitis and/or

pulmonary emphysema (asthma-COPD overlap [ACO])

rarely coexist in the same individual, this may occur and

depicts an unfavorable clinical condition in terms of symp-

toms, acute exacerbations, quality of life, and use of rescue

drugs.60 In this context, the main difficulty remains the accu-

rate identification of these patients, which is generally based

on the presence of some anamnestic, clinical, functional, and

possibly radiological features of both asthma and COPD,61

namely subjects with a history of asthma and respiratory

symptoms before age 40 years, presence of atopy and aller-

gies, airflow obstruction not fully reversible, but with high

responsiveness to bronchodilators, together with a relevant

smoking history, and sometimes radiological aspects of pul-

monary emphysema with reduced KCO.
60,61 Despite the lack

of specific interventional RCTs in patients with ACO, it is

widely thought that ACO, especially when the underlying

inflammatory endotype is eosinophilic, represents a strong

indication for ICS treatment combined with long-acting

bronchodilators,62 in view of favorable effects on hospitaliza-

tion and death as compared to LABAs alone, irrespective of

lung-function impairment.63

Who
Based on the aforementioned observations, the profile of

COPD patients who deserve ICSs emerges definitively, and

has been previously outlined by the presence of predictors of

a positive response.49 Briefly, ICSs combined with broncho-

dilators are indicated as a disease-modifying drug to treat

COPD patients: 1) who are suffering from chronic bronchio-

litis as isolated or prevalent underlying disease (associated

with mild–moderate centrilobular emphysema) (B); 2) who

Dovepress Tantucci and Pini

International Journal of Chronic Obstructive Pulmonary Disease 2020:15 submit your manuscript | www.dovepress.com

DovePress
825

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


in stable condition have an airway eosinophilic inflammation

demonstrated by induced sputum and can be associated with

persistent (and otherwise unexplained) blood eosinophilia (>-

300–350 elements/μL) (E), and (if exacerbators) have preva-

lent eosinophilic exacerbations 3) who consistently show

significant bronchial responsiveness after acute bronchodila-

tors (ΔFEV1 >12% from baseline with >200 mL increment),

but with an increase in FEV1/FVC ratio (so-called flow

responders) (R); and 4) who are nonsmokers (ie, ex-smokers

or never-smokers) (N). These COPD patients can be identified

as BERN-positive (3 or 4 out of 4 criteria). In addition, the

same is indicated for those COPD patients who have ACO.

In contrast, ICSs shoulddonot beoffered toCOPDpatients: 1)

who suffer from panlobular emphysema or have developed con-

fluent or advanced centrilobular emphysema as prevalent disease,

respectively; 2) who do not have consistent eosinophilic inflam-

mation in small airways or (if exacerbators) do not have eosino-

philic exacerbations, but other causesofAECOPDs;3)whodonot

respond to acute bronchodilators or show significant bronchial

responsiveness, but with no change or decrease in FEV1/FVC

ratio (so-called volume-responders); and 4) who continue to

smoke. These COPD patients can be identified as BERN-

negative (3 or 4 out of 4 criteria). They should be treated only

with one or two bronchodilators and specific measures to prevent

AECOPDs if exacerbators, according to the prevalent cause of

their AECOPDs (Figure 1).

When
In COPD patients who deserve ICSs because of the presence

of the aforementioned characteristics (BERN+), ICSs on top

of one or two bronchodilators should be offered as soon as

possible, independently of severity of symptoms, degree of

airflow reduction, and presence of AECOPDs. In COPD

patients who do not have these characteristics (BERN–),

ICSs should never be recommended.

Safety
The adverse effects of chronic ICS administration have been

recognized for a long time and are a function of daily dose,

being more common when higher dosage is assumed (ie,

≥1,000 μg fluticasone propionate equivalent per day).

Although to a less extent than with systemic CSs, the risk of

developing or worsening diabetes, cataracts, osteoporosis,

adrenal insufficiency, active tuberculosis, skin bruises,

and electrolyte imbalance is significantly increased in COPD

patients consuming ICSs, especially at high doses.49

In contrast with asthmatics, however, COPD patients treated

with ICSs have shown an increased risk of pneumonia compared

with those who do not consume ICSs.64 Although the risk of

pneumonia seems mainly related to age, severity of airflow

obstruction, history of AECOPDs, and comorbidities of COPD

patients treated with ICSs6,65 than ICS treatment per se, after

(pheno)Type of prevalent disease (specialist)

COPD - Diagnosis

Low risk High risk

LABA + ICS

(ultra)

History of exacerbations (past year) >2 o 1(H)

LAMA + LABA

(ultra)

THEOPHYLLINE

LAMA + LABA

(ultra)

BERN -

BERN -

BERN+

If Eosinophilic

NO YES

THEOPHYLLINE

THEOPHYLLINE

If Cr. Bronchitis

If Bacterial

If *Other

B = Bronchiolitis (prevalent)                       

E = Eosinophilia  = > 300-350 cells/mcl blood

stable phase for at least 2 times                             

and no other acceptable reasons

R  = bronchial Responsiveness (with increase in FEV
1
/VC%)

N  = No smoker (never smoker / ex-smoker)

Ever

LABA o LAMA

(ultra)

+ ANTIOXIDANTS

+ SPECIFIC THERAPY

*OTHER = GERD – Vit D deficency - OSA 

Depression – Vertebral collapse

Climate – Pollution – No Phys. Activity

Viral infections- - Nonadherence

+ ROFLUMILAST

+ AZITHROMYCIN

LAMA + LABA + ICS

(ultra)

BERN +

Low risk  =    FEV
1

> 50% pred.

MRC 0-1/4  - CAT < 15

No exacerbations

6MWT > 350 mt  - BMI > 21

No Dynamic Hyperinflation at rest (IC >80% pred)

High risk  =     FEV
1

< 50% pred.

MRC 2 o +/4   - CAT > 15

6MWT < 350 mt - BMI < 21

Dynamic Hyperinflation at rest (IC<80% pred) 

BERN -

Figure 1 Targeted pharmacological treatment in COPD.
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adjusting for these variables some significant residual risk persists

that is a function of the duration and daily dose of ICSs

consumed.66 The size of the increased risk, the frequency of

events, and the related excess mortality make pneumonia the

most dangerous side effect in COPD patients treated with ICSs.57

Although the effect on AECOPD reduction has been

much greater than the occurrence of pneumonia in pre-

vious RCTs, this does not justify the use of high doses of

ICSs in treatment of COPD.49 In fact, in studies where

moderate doses of ICSs combined with bronchodilators

have been used, the percentage of pneumonia was

lower67,68 or not different from the arm treated only with

bronchodilators.69,70 Notably, if ICSs are prescribed in

COPD patients with high levels of blood eosinophilia to

prevent AECOPDs (essentially eosinophilic), the risk of

ICS-related pneumonia is reduced or even zero.35 In sum-

mary, the risk of adverse effects of ICS treatment requires

accurate selection of subgroups of COPD patients who

warrant it and suggests the avoidance of high-dose ICSs in

chronic therapy of these patients, with the only possible

exception being patients with ACO.

Conclusion
Is clearly evident that the heterogeneity of patients

affected by COPD should necessitate different treat-

ment strategies. In this respect, the decision to adopt

ICSs in combination with bronchodilators for chronic

background therapy is crucial and has to be made at the

beginning. The use of the simple BERN acronym (positive

or negative) might be helpful in settling this choice. The

usefulness of ICSs in the prevention of AECOPDs appears

substantially limited to those eosinophilics that again

belong to COPD patients who are BERN+.
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