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Global Strategy for Diagnosis, Management and Prevention of COPD 

Therapeutic Options: Smoking Cessation 

 Counseling delivered by physicians and other health pr
ofessionals significantly increases quit rates over self-in
itiated strategies.  Even a brief (3-minute) period of co
unseling to urge a smoker to quit results in smoking q
uit rates of 5-10%.  

 Nicotine replacement therapy (nicotinegum, inhaler, na
sal spray, transdermal patch, sublingual tablet, or loze
nge) as well as pharmacotherapy with varenicline, bup
ropion, and nortriptyline reliably increases long-term s
moking abstinence rates and are significantly more eff
ective than placebo.   



 
 

 

Influenza vaccines  can reduce serious illness.   

Pneumococcal polysaccharide vaccine is recommended 
for COPD patients 65 years and older and for COPD pa
tients younger than age 65 with an FEV1< 40% predic
ted. 

 

Global Strategy for Diagnosis, Management and Prevention of COPD 

Therapeutic Options:  Other Pharmacolo
gic Treatments 



Tobacco Smoke and Vaccination 
(GOLD 2014 updated guideline) 

• Smoking cessation is the key intervention for all COPD 
patients who continue to smoke (Evidence A).  

• Health care providers are important to the delivery of 
smoking cessation messages and interventions and should 
encourage all patients who smoke to quit, even when patients 
visit a health care provider for reasons unrelated to COPD or 
breathing problems. 

• Smoking cessation should be considered the most important 
intervention for all COPD patients who smoke regardless of 
the level of disease severity. 

• Decisions about vaccination in COPD patients depend on local 
policies, availability and affordability. 



Non-pharmacologic Management of COPD 
(GOLD 2014 updated guideline) 

Patient Group Essential  Recommended Depending on 
local Guidelines 

A Smoking cessation 
(can include pharmacologic 
treatment) 

Physical activity Flu vaccination 
Pneumococcal 
vaccination 

B-D Smoking cessation 
(can include pharmacologic 
treatment) 

Pulmonary 
Rehabilitation 

Physical activity 
 

Flu vaccination 
Pneumococcal 
vaccination 
 



Smoking Prevalence in COPD 

ERJ 2013;22(127): 37-43. 



Role of Mesolimbic Dopamine System in 
Nicotine Activity 

NEJM 2010:262:2295-303 



Molecular and Behavioral aspects of Nicotine Addiction 

NEJM 2010:262:2295-303 



Landmark Studies for the effect of tobacco 
treatment on cardiopulmonary health outcomes 

Int J of COPD 2011;6:259-267. 

LHS : 35세에서 60세 
1. Smoking intervention + bronchodilator (atrovent 2puff tid) 
2. Smoking intervention + placebo 
3.No intervention 

 
Smoking intervention : intensive 12-session smoking cession program + 

behavior modification+ nicotine gum+ 5년간  maintenance program 
  



The relation of lung function and lung 
cancer mortality to smoking status  

(MRFIT Study) 

Int J of COPD 2011;6:259-267. 



Use of spirometry (“lung age”) in quitting 

BMJ 2008;336:598-600 



Use of spirometry (“lung age”) in 
quitting 

BMJ 2008;336:598-600 



FEV1 change in continuing smokers and sustained 
quitters in the LHS (Lung Health Study) 

AJRCCM 2000;161:381-90 



Smoking Cessation rate change 

ERJ 2013;22(127): 37-43. 

“39%” 

“22%” 

“Lung Health Study : 
5587 COPD patients “ 



Smoking and lung function of LHS participants 
after 11 years (LHS3) 

AJRCCM 2002;166:675-9 



Smoking and lung function of LHS participants 
after 11 years (LHS3) 

AJRCCM 2002;166:675-9 

P=0.001 



Impact of smoking cessation vs continuing 
smoking on COPD (Lung Health Study3)  

AJRCCM 2002;166:675-9 



Smoking and lung function of LHS 3 
participants  after 11 years 

AJRCCM 2002;166:675-9 



Progression of COPD in 
LHS(Lung Health Study) 

Resp Med 2009;103:963-974 



Smoking cessation and the risk of 
hospitalization for pneumonia 

Resp Med 2012;106:1055-1062 



Smoking cessation and the risk of 
hospitalization for pneumonia 

Resp Med 2012:106:1055-1062 



Classical neural pathways involed in nicotine addiction 
and related mechanism-based pharmacological rationale 

Curr Opi in Pharmacol 2012;12:229-237 



The effect of nonpharmacologic and pharmacologic 
interventions in smoking cessation with COPD 

Resp Med 2009;103:963-974 



Smoking Cessation in COPD 

ERJ 2013;22(127): 37-43. 



Pharmacotherapy to effect 
tobacco treatment 

Int J of COPD 2011;6:259-267. 



Smoking Cessation in COPD patients 
(Bupropion) 

Lancet 2001;357:1571-75. 

16% 

9% 



CO-confirmed continuous abstinence rates for 
varenicline vs. bupropion vs. placebo 

JAMA 2006;296:47-55 

21.9% 

16.1% 

8.4% 

P<0.001 

1025 명 



Maintenance Tx with Varenicline on 
Smoking Cessation 

JAMA 2006;296;64-71 



Effects of Varenicline on smoking cessation in mild to 
moderate COPD 

Chest 2011;139(3):591-599 

27 centers 



The emerging phenomenon of 
electronic cigarettes 

Expert Rev Resp Med 2012;6(1):63-74 



The emerging phenomenon of 
electronic cigarettes 

Expert Rev Resp Med 2012;6(1):63-74 



Effect of an e-Cigarette on smoking reduction and 
cessation : a prospective 6-month pilot study 

BMC Pulblic Health 2011;11:786 



Participant’s smoking status after 24 
weeks of electronic cigarette use 

Expert Rev Resp Med 2012;6(1):63-74 

32.5% 

22.5% 

55% 



Relation between Influenza vaccination and outpatient 
visits, hospitalization, and mortality in Elderly persons 

with Chronic Lung Disease 

Ann Intern Med. 1999;130:397-403 



Relation between Influenza vaccination and outpatient 
visits, hospitalization, and mortality in Elderly persons 

with Chronic Lung Disease 

Ann Intern Med. 1999;130:397-403 

1993-1994 
1994-1995 1995-1996 



Relation between Influenza vaccination and outpatient 
visits, hospitalization, and mortality in Elderly persons 

with Chronic Lung Disease 

Ann Intern Med. 1999;130:397-403 



Influenza but not pneumocccal vaccination protects against all-
cause mortality in patients in patients with COPD 

Influenza vaccination Pneumococcal  vaccination 

Thorax 2009;64:567-572 

177,120 pts (65yrs), 6.8yrs 

<30% (<1995) >70% in 2005 (≥60yrs) 

70% in >70yrs 



Adjusted Relative Risks (RRs) for all-cause 
mortality in COPD  

Thorax 2009;64:567-572 



Adjusted Relative Risks (RRs) associated with 
influenza and pneumonia vaccination for all-cause 

mortality in COPD  

Thorax 2009;64:567-572 



Interaction between influenza vaccination and season for all-cause 
mortality rates and death associated with a respiratory event in COPD 

Thorax 2009;64:567-572 



The Effect of influenza vaccination on the incidence of COPD 
exacerbations in the immediate postvaccination period 

Age 37-89 yrs 

Median age 68 

M:F ratio 1.84:1 

GOLD stage I 16 (2.7%) 

GOLD stage II 358(61.1%) 

GOLD stage III 
 

176(30.0%) 

GOLD stage IV 
 

36 (6.1%) 

Control 
exacerbated 

Control did 
not 
exacerbate 

Vaccinated 
patient 
exacerbated 

0 11 

Vaccinated 
patient did 
exacerbate 

21 261 

J Epidemiol Community Health 2011;65:157-159 



Influenza vaccination vs placebo  
(total exacerbation / patient) in COPD 

The Cochrane Library 2006. 



Influenza vaccination vs placebo  
(Hospitalization) in COPD 

The Cochrane Library 2006. 



Influenza vaccination vs placebo  
(Mortality) 

The Cochrane Library 2006. 
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통계청「2010년 사망원인통계」 

• 폐렴으로 인한 인구 10만명당 사망률(명) 

10위 

9위 

6위 

연도별 폐렴 사망률 (한국) 



Agent Patients % Contribution 

S. Pneumoniae 4432  24.2 

Hemophilus influenzae 833  4.5 

Mycoplasma pneumoniae 507  2.8 

Mixed bacteria 301  1.6 

Legionella 272  1.5 

Viruses 197  1.1 

Coxiella burnetti 182  1.0 

Staphylococcus aureus 157  0.9 

Other bacteria 182  1.0 

Unknown 11,229  61.3 

Total 18,292  100.00 

Fine MJ et al. JAMA. 1996;275:134-141. 

S. pneumoniae Is the Most Commonly Identified Organism Causing 
CAP: Meta-Analysis of 127 Study Cohorts 
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Streptococcus pneumoniae: 
 Causative Agent of Pneumococcal Disease 

• Gram+ bacterium1 

 

• Polysaccharide capsule1,2 

 

– Virulence factor 

– Defines serotype 

– Vaccine target 

 
• 90 known serotypes1,2 

– 11 serotypes account for 70% 
to 93% of cases of invasive 
disease worldwide3 

Bar=100 nm Serotype 19F; Photograph by Rob Smith. 

1. CDC. Epidemiology and Prevention of Vaccine-Preventable Diseases. 11th ed. 2009;217-230. 
2. WHO. Acute Respiratory Infections (Update February 2009). http://www.who.int/vaccine_research/diseases/ari/en/print.html. Accessed 

May 27, 2009. 
3. Hausdorff WP et al. Clin Infect Dis. 2000;30:100-121. 



Major Clinical Forms of Pneumococcal Disease 

• Pneumococcal disease can be broadly grouped into categories of invasive 
disease and noninvasive (also termed mucosal) disease1 

• Noninvasive forms of disease may become invasive  
(eg, pneumonia when accompanied by bacteremia)2 

• Serotype is associated with disease severity and invasiveness3 

1. WHO. Acute Respiratory Infections (Update September 2009). 
www.who.int/vaccine_research/diseases/ari/en/print.html. Accessed December 20, 2010. 

2. CDC. Epidemiology and prevention of vaccine-preventable diseases.  
11th ed. 2009;217-230. 

3. Jansen AG et al. Clin Infect Dis. 2009;49:e23-e29. 

Pneumococcal 

Disease 

Meningitis 

Invasive 

Bacteremia 

Noninvasive 

(Mucosal) 

Pneumonia Sinusitis 
Acute  

Otitis Media 



Major Clinical Syndromes of  
Invasive Pneumococcal Disease in Adults: US 

Age, 

years Cases, rate* 

18–49 16 

50–64 21.2 

≥65 39.7 

199 

806 

2,911 

Meningitis 

Bacteremia without focus 

Pneumonia with bacteremia 

  

*Cases per 100,000 population 
for ABCs area. 

Estimated No. of  
Annual Cases, 2009 

IPD is defined as the  
isolation of S. pneumoniae from a normally sterile site 



Invasive pneumococcal disease in Korea 

51 



Multiple Adult Populations Are at Increased Risk for 
Pneumococcal Disease 

Diseases/Conditions 

COPD2-4 

Asthma2  

Diabetes mellitus2-4 

Chronic CVD and other  
chronic diseases1-4 

eg, renal failure, alcoholism 

Sickle cell disease3 

Immunodeficiency1,2,4 

1. Whitney CG et al. Clin Infect Dis. 2001;33:662-675.  
2. CDC. Epidemiology and Prevention of Vaccine-Preventable Diseases. 11th ed. 2009;217-230. 
3. Fletcher MA et al. Int J Pract. 2006;60:450-456. 
4. Kyaw MH et al. J Infect Dis. 2005;192:377-386. 

COPD=chronic obstructive pulmonary disease; CVD=cardiovascular disease 

Circumstances 

Age ≥65 years old1 

Infants 
Cigarette smoking1 

Living in a crowded environment1,2 

eg, nursing home or other  
  long-term care facility, 
  correctional facility 

Race/ethnicity: 1,2 

African American, Alaskan Native, 
  American Indian 
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S. pneumoniae: Capsule Influence on 
Disease 

* 

* * * * 
* 

Inhibits the action of complement 

C  ́Receptor 

Fc Receptor 

S. pneumoniae Capsule  

Targets for protective antibody  

1. CDC. Epidemiology and prevention of vaccine-preventable Diseases. 11th ed. 2009:217-233. 

2. WHO. Acute Respiratory Infections (Update September 2009). 

http://www.who.int/vaccine_research/diseases/ari/en/print.html. Accessed March 16, 2009. 

Image courtesy of Dr. David Goldblatt 
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1. Austrian R. Drugs Aging. 1999;15(suppl 1):1-10. 
2. Fedson DS. Drugs Aging. 1999;15(suppl 1):21-30. 
3. Summary of basis for approval. Pneumococcal vaccine, polyvalent. June 1983. 

23-valent plain polysaccharide 

 pneumococcal vaccine (UK)1 

1989 
 

2000 

7-valent conjugated 
pneumococcal vaccine2 

2010 

13-valent conjugated 
pneumococcal vaccine in 

paediatrics4 

The history of Pneumococcal vaccines 



Most common serotypes of Streptococcus pneumoniae 

Serotype 1 2 3 4 5 6A 6B 9V 12F 14 18C 19A 19F 23C 23F 35 

New 

Zealand1 
                    

Taiwan2                     

South 

Korea3 
              

China4                    

Japan5-6                     

1. PCV13 Advisory Board, Dec 2008; 2. Chen YY, et al. J Med Microbiol. 2006;55:1109-1114; 3. Acute 
respiratory infections survey, KCDC 2005-2006; 4. Zhonghua Liu Xing Bing Xue Za Zhi. 1989;10(3):133-7 ; 5. 
PCV13 Advisory Board, Dec 2008; 6. Chiba N et al., Epidemiol Infec 2009;Jun 19:1-8 (Epub ahead of print). 

• 11 serotypes account for 70% to 93% of cases of invasive disease  
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Data from KCDC 2009 

PCV13 coverage: 117/158(74.1%) 
PPV23 coverage: 117/158(74.1%) 



Emergence of non-PCV-7 serotypes 

• Increase of 19A & 6A in Korea  

Song JH & ANSORP. AAC. 2004, 48:2101-2107;  
ANSORP surveillance project 2008-2009 

54.9 41.5 

3.2 

8.6 

3.2 
9.9 

38.7 40.0 

%
 S

e
ro
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p
e
s 



Clinical efficacy of anti-pneumococcal 
vaccination in patients with COPD 

Thorax 2006;61:189-195 



Clinical efficacy of anti-pneumococcal 
vaccination (PPV23) in patients with COPD 

Thorax 2006;61:189-195 



Clinical efficacy of anti-pneumococcal 
vaccination in patients with COPD 

Thorax 2006;61:189-195 



Clinical efficacy of anti-pneumococcal 
vaccination in patients with COPD 

Thorax 2006;61:189-195 

Patients <65years  Patients with severe 
COPD (FEV1<40%) 



Protective Effects of the 23-Valent PPV in the 
Elderly population : the EVAN-65 Study 

Clin Infect dis 2006;43:860-8 

2003-3005 



Protective Effects of the 23-Valent PPV in the 
Elderly population : the EVAN-65 Study 

Clin Infect dis 2006;43:860-8 



Protective Effects of the 23-Valent PPV in the 
Elderly population : the EVAN-65 Study 

Clin Infect dis 2006;43:860-8 



Pilishvili T et al. J Infect Dis. 2010;201:32-41. 

1998 2007 2006 2005 2004 2003 2002 2001 2000 1999 

Year 

0 

120 

100 

80 

60 

40 

20 C
a
se

s/
1
0
0
,0

0
0
 p

o
p
u
la

ti
o
n
 

PCV7 introduced* 

Age group 

<5 

5-17 

18-49 

50-64 

≥65 

PPV23 in use 

•No sizable impact on reducing IPD in the US 

 PPV23의 한계 – 침습성 질환을 감소시키지 못했다` 



Polysaccharide Ag 과 Polysaccaride – Protein 
congugates에 대한 antibody response 



Immune response to polysaccharide vaccines in 
Adults  

+   PS 

Plasma cells  
- live 2-4 y only 
- Cannot be boosted 

Plasma  
Cells 

GMC 

0 4W 2–5y 

Time 

Antibody  
Production 

? 

 

Short life span  
of Plasma cells  
may be cause of hypor
esponsiveness 

4W 2–5y ≥5y 

Repeated  
PS-dosing no 

Naive 
B-cell 



PPV Reduces the Response to Subsequent Doses 
of PPV 

 
 

Törling J et al. Vaccine. 2003;22:96-103. 

Combined Geometric Mean Pneumococcal Antibody 
 Concentrations (GMC) to 6 Antigens 

6.97

19.06

13.11

4.06

7.47

0

5

10

15

20

25

Before vacc.   Post vacc.        

4 wks       

1 year 4-7 years,

revaccination

  Post revacc.    

4 wks     

G
M

C
 m

ic
ro

g
/m

L

Revaccination 

N=61 patients, median age 75 



Meta-analysis of controlled clinical trials with 
PPV  : Evidence of protection  

• Presumptive pneumococcal  
pneumonia 

All trials 
– Double-blind 
– Other 
– Adequate concealment  

of allocation 
– Other 

• Pneumonia form all causes 

All trials 
– Double-blind 
– Other 
– Adequate concealment  

of allocation 
– Other 

• Death from all causes 

All trials 
– Double-blind 
– Other 
– Adequate concealment  

of allocation 
– Other 

Summary plot of meta-analyses of PPV  

Increased risk  

of clinical outcome 

Decreased risk  

of clinical outcome 

0.25 0.5 1 2 
Relative risk (95% Cl) 

Summary plot of meta-analyses of pneumococcal polysaccharide vaccines that included 22 trials and 101,507 individuals. 
Purple circles show summary estimates from trials of higher methodologic quality. 

This study “… supports the notion that further high-quality trials of the 
[PPV] vaccine would fail to show any protective effect against pneumonia.” 



Moberly, et al. Cochrane re
view 2008 

Huss, et al.  
CMAJ, 2009 

Protection:  Efficacy (95% CI) Efficacy (95% CI) 

Against Invasive pneumoco
ccal disease 

74% (56 to 85) 10% (0.77 to 54) 

Against all-cause pneumoni
a 

29% (3 to 48) 27% (6 to 44) 

Against all cause mortality 13% (0.1 to 31) 3% (.09 to 13) 

Controversies: Recent meta-analysis  

Moberley S, Holden J, Tatham DP, Andrews RM. Vaccines for preventing pneumococcal infection in adults. Cochrane 
Database of Systematic Reviews 2008, Issue 1. Art. No.: CD000422. DOI: 10.1002/14651858.CD000422.pub2. 
Huss A, Scott P, Stuck A, et al. Efficacy of pneumococcal vaccination in adults:a meta-analysis. CMAJ 2009;180(1):48-58 

Different meta-analyses results highlight differences in vaccine efficacy amongst differ
ent population groups. 



M. Dransfield, NIH COPD Clinical Research Network. Clinical Infectious Diseases 2012;55(5):e35–44 

COPD - PPV23 vs PCV7 면역원성 
 

• COPD에서 접종후 항체양전률/항체가  

Opsonophagocytic killing index 
 
: > 0.5  
: 비열등, 우수 
 

- 2년 추적 



de Roux A et al. Clin Infect Dis. 2008;46:1015-1023. 

PCV7 Does Not Induce Hyporesponsiveness to a 
Subsequent Dose of PCV7, Whereas PPV Does 

ELISA and OPA titers before and after each dose averaged for the 7 pneumococcal conjugate 
vaccine serotypes: vaccine-naïve subjects aged ≥70 years re-immunized at 1 year with a dose of 
PCV7 or PPV 
 



Average OPA of 12 common serotypes 

Peter R. Paradiso. Clinical Infectious Diseases 2012;55(2):259–64 

PPSV23-Exposed Subjects ≥70 Years of Age 



성인에서 PCV 허가 - KFDA 
  

 

• 50세 이상의 성인 

 

• 폐렴구균(혈청형 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 
19A, 19F, 23F)으로 인하여 생기는 폐렴 및 침습성 질환
의 예방을 목적으로 접종함  

 

• 2012년 5월 25일 



Sequence and spacing 

• PCV13 / PPSV23 
– “…who have not previously received PCV13 or PPSV23, sho

uld receive a dose of PCV13 first, followed by a dose of PPS
V23 at least 8 weeks later.” 

• PPSV23 / PCV13 
– “ …should be given a PCV13 dose ≥1 year after the last PPS

V23 dose was received”  
 

• PPSV23 / PCV13 / PPSV23 
– “For those who require additional doses of PPSV23, the firs

t such dose should be given no sooner than 8 weeks after 
PCV13 and at least 5 years after the most recent dose of P
PSV23.” 

MMWR / Feb 3 2014 / Vol. 63  



Suggestions of pneumococcal vaccine in 
immunocompetent patients 

Clin Microbial Infect 2014;20:52-58 



Clin Microbial Infect 2014;20:52-58 

Suggestions of pneumococcal vaccine in 
immunocompromised  patients 



Clinical Trial Design and Timeline 

2008 2010 2013* 

 

Accrual of 

Vaccine Type 

Community 

Acquired 

Pneumonia  

Cases 

R 

Placebo 

Prevenar 13 

Screening and 

recruitment  

84,496 volunteers 

Aged ≥ 65 years 

CAPiTA is an event-driven trial - timelines are dependent on accrual 

of sufficient number of cases of VT-CAP 

Hak E, Grobbee DE, Sanders EAM, et al. Netherlands J Med.  2008;66:378-383. 

* Anticipated 



• CAPiTA is the largest blinded prospective adult vaccine study conducted t
o-date (~84,500 subjects) 

– Community-dwelling adults aged ≥65 years of age 

– Designed to fulfill regulatory requirements but important to determine the rol
e of pneumococcal conjugate vaccines in the prevention of pneumococcal dis
ease, especially CAP 

• Primary objective is to establish efficacy of PCV13 in the prevention of a 
first episode of vaccine-type CAP 

– Compared with placebo due to uncertainty surrounding effectiveness of PPSV 
for prevention of CAP 

• Secondary objectives – PCV13 efficacy: 

– Vaccine-type invasive pneumococcal disease 

– Vaccine-type non-bacteremic (non-invasive) pneumococcal CAP 

• Safety 

• Numerous exploratory objectives including immunogenicity, carriage and 
health outcomes 

 

Hak E, Grobbee DE, Sanders EAM, et al. Netherlands J Med.  2008;66:378-383. 

16th International  Congress on Infectious Disease (ICID) : Dr Bonten 
PCV-13 : 45.5% effective  at preventing a first episode of vaccine-type CAP 
          : 45.0% effective at preventing non-bacteremic  pneumococcal CAP 
          : 75.5% effective at preventing invasive pneumococcal disease 



MMWR / Feb 3 2014 / Vol. 63  



MMWR / Feb 3 2014 / Vol. 63  



Summary (1) 

• In patients with establised COPD, the benefits of smoking cessation 

are immense, regardness of severity and in mild to moderate COPD, 

reduces  the risk of disease progression as well as increasing survival 

and reducing morbidity for lung ca and CVD. 

• The use of bupropion and varenicline in appropriate patients is cost-

effective in fostering complete abstinence. 

• Electronic cigarette is safe and effectiveness to serve as a long-term 

substitute for smoking. 

• Influenza vaccination was associated with a reduced risk of all cause 

mortality in COPD patients but pneumococcal vaccination was not.  

 



Summary (2) 

• PPV23 is effective in preventing CAP in COPD patients aged less than 65 

years and in those with severe airflow obstruction. 

• In meta-analysis of controlled clinical trials , PPV23 vaccine would fail to 

show any protective effect against pneumonia. 

• PCV7 induces a greater functional antibody response than PPV23 in 

COPD patent that persists for 2 years after vaccination. 

• PCV 13 stimulates good antibody responses as well as mucosal immunity.  

• The efficacy in adults of PCV13 in currently being investigated in CAPiTA 

study and results will be soon. 



Thank you for your attention 


