“Breathing Is truly a strange
phenomenon of life, caught
midway between the
conscious and unconscious
and peculiarly sensitive to
Doth.”  oickenson ricnares, mo.

Columbia University College of Physicians and Surgeons
Nobel Laureate in Medicine, 1956

Roses are red,
Violets are blue;
Without your lungs,
Your blood would be, too




Goals and objectives for the pulmonary section:
I

¢ Understand important categories and causes of lung disease in the
United States and around the world

¢ Understand lung mechanics in health and disease
— Lung mechanics determination efficiency of ventilation
* Work of breathing
« Compliance
— AV/IAP
» Resistance
- I:)alv'Pmouth/ flow
* PEEP and Auto-PEEP

Goals and objectives for the pulmonary section:
Il

» Understand gas exchange in health and disease
— Alveolar air equation and calculation of alveolar-arterial (A-a) gradient
¢ P,0,=Po0, - (Pco,/R)
— Oxygen delivery to tissues
* Oxyhemoglobin dissociation curve
+ DO2=CO X CaO,
+ Ca02 = ([Hgb] X 1.39 X %sat) + (pO, X .0036)

— Mechanisms of hypoxemia
¢ Shunt
— Does not correct with oxygen breathing
¢ V/Q mismatch
— Corrects with oxygen breathing
— Exacerbated by exercise
« Alveolar hypoventilation
— Normal A-a gradient
— Corrects with oxygen breathing
« Diffusion limitation
— Corrects with oxygen breathing
— Exacerbated by exercise




Goals and objectives for the pulmonary section:
1

» Understand symptoms and signs of pulmonary disease
— Symptoms
* Dyspnea
— Onset
— Severity
— Triggers
— Progression
— Signs
* Wheezing
¢ Crackles (rales and rhonchi)
* Diminshed breath sound
« Hyperresonant breath sounds
» Understand use of diagnostic testing in pulmonary disease
— Pulmonary function testing
« Restrictive and obstructive physiology
— Arterial blood gas analysis
— Chest radiograph

— Lung pathology
* Major types and patterns of injury and abnormality

Goals and objectives for the pulmonary section:
\Y;

¢ Understand treatment approaches to patients with lung diseases
— Symptomatic treatments
* Oxygen therapy
« Bronchodilators
* Mechanical ventilation and PEEP
— Disease specific treatments
¢ Understand cellular and molecular basis of treatments for specific diseases
— Steroids
— Other immunosuppressives
Antibiotics
Anti-neoplastics
Pulmonary vasodilators




Leading causes of global mortality
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cancer of respiratory tree
road traffic accidents

tuberculosis

- diarrheal diseases
|} perinatal conditions

ischemic heart disease

|} HIV/AIDS

cerebrovascular
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WHO, World Health Report, 2004

Impact of respiratory illness on
global mortality

lung
diseases m respiratory
illnesses account
for 8.43 million
deaths per
all other year, or 15.7% of
causes total deaths in
WHO member
nations

WHO, World Health Report, 2004




Global deaths due to acute respiratory
infections

I Non-communicable

diseases
2893

7% of total O Communicable,
maternal, perinatal, and
nutritional conditions,
excluding acute

38704898 respiratory infections

B Acute respiratory
infections

Source: WHO Global Disease Burden Report

Yearly prevalence (in 000s) of acute respiratory
infections (ARI), by WHO region
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Deaths due to ARI, by WHO region
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Deaths due to ARI, by age and sex, worldwide
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Cause of death among children less than 5
years of age

Cause of Death Africa Global

percent
Acute respiratory infection 16 18
Diarrheal disease 14 15
Malaria 22 10
Measles
HIV or AIDS
Neonatal deaths 13 23
Other causes 19 25
number

All causes 4.5 million 10.9 million

Source: NEJM, WHO

Serotypes of S. pneumoniae and H. influenzae
in bacteremia-related isolates from Kenya

* S. pneumoniae serotypes *Serotype included in
1 (66 patients)** commercially available
14 (39 patients)* 7-valent conjugate
6A (26 patients) pneumococcal
6B (24 patients)* vaccine
1 *
igz ((212 F;iiirr]]ttss))* *Serotype ir_lcluded in
9-valent conjugate

4 (11 patients)* pneumococcal
3 (10 patients) vaccine

19F (10 patients)*
* H.influenzae Overall, 298/398 (75%)
— 113/136 (83%) type B isolates were of serotypes
covered by vaccines

Berkley, JA. N Eng J Med 2005; 352: 38-47




Notice of Prevnar Price Increase

Effective 9/25/04, Wyeth Pharmaceuticals will

charge $326 for a 5 dose package (an increase of $5 per
dose) of Prevnar (CPT 90669 pneumococcal conjugate
vaccine, for

children under 5 years, for intramuscular use).

American Academy of Pediatrics website

Influenza

Jon channal

Haemaggiutinin

“\\\Neunxm:mdase

(Sialidase)

Lipid envelope




Influenza

Roughly 20% of children and 5% of adults develop symptomatic influenza
infections each year
Infection is continuous in tropics, seasonal elsewhere
Three types of influenza virus: A, B, C
Only types A and B cause outbreaks
Two major surface proteins:
— Hemagglutinin: facilitates entry into host cells through sialic acid receptors

— Neuraminidase: catalyzes cleavage of glycosidic linkages to sialic acid and assists in
release of progeny virions from infected cells; drug target

Influenza A:
— 15 hemagglutinin subtypes
— 9 neuraminidase subtypes

Natural hosts
of influenza
viruses

At present,
only HIN1

and H3N2 are
in circulation
among humans




Pandemic influenza

Caused by sudden appearance of a new subtype: antigenic shift
1918-1919
— HI1N1 “Spanish flu”
— Arose in swine (?)
— 20 million deaths in first year; 50 million deaths total
1957-1958
— H2N2 “Asian flu”
— Arose in fowl
— Severe pandemic: 70,000 deaths in U.S.
1968-1969
— H3N2 “Hong Kong flu”
— Arose in fowl
— Moderately severe: 34,000 deaths in the U.S.
Future pandemics-
— ?H5N1 (“Avian flu”)
— ?H7N7
— Both are highly lethal, though little if any person-to-person transmission yet documented

Strategies for controlling influenza

e Surveillance
* Vaccination
e Treatment
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Leading causes of death in the U.S.,

1980 and 1997
1980

Heart disease
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Unintentional injuries
COPD

Pneumonia and influenza
Diabetes

Chronic liver disease
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Heart disease

Cancer
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COPD
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Pneumonia and influenza
Diabetes
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Trends in U.S. mortality for
selected causes, 1950-1997
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FIGURE 3: ASTHMA PREVALENCE BY AGE, 1982-1996(1)

RATE FPER 1,000 POPULATION

S o

20

YEAR 1082 | W6EI | 966 | TORS | TEG | 1987 | 1968 | 069 | 1080 | TOM | 1992 | 1903 | 1004 | W9A5 | M6
<18 401 (45.2|42.5|47.8|51.1|52.5|49.9|61.0|57.6|62.5|63.4| 716 |69.1 |74.9 620
18-44 —4-29.0/36.1 321 /33.4 36.4|34.5|38.7|41.3|35.2 |43.4 |44.9 425 |51.7|51.6|56.9
45-64 36,3 34.6(33.5/28.2 |36.336,3 | 34.8|41.5|386 | 40.7| 45,0 45.0|50.8 | 53.3 | 488
65+ ++40.8|36.4|41.3 383 426 |38.6 | 41.4|51.5|236.3 |37.2|39.8|48.2 | 50.5 | 29.8 |46.5

SOURCE: NATIOMAL CENTER FOR HEALTH STATISTICS: NATIONAL HEALTH INTERVIEW SURVEY, 1882-1996
NOTE;

11) Bacause these estimates are based on a sample, they may differ from figures hat would be obdained from a census of the
population. Each data paind reported & an estimate of the true po pulation value and subject to sampling variability

FIGURE 1: ASTHMA: AGE-ADJUSTED DEATH RATE BY
SEX, 1979-1998

RATE PER 100,000 POPULATION

YEAR 1676|1580 1981 1982 1983 1284 1285|1986 | 1967 | 1988 1989 1980 1991 1902|1963 | 1954 | 1995|1966 | 1957 | 1098

BOTH SEXES ko9 |10 10|10

MALE 4 09 | 10|10

FEMALE 09101111

SOURCE: NATIONAL CENTER FOR HEALTH STATISTICS: ANNUAL SUMMARY OF VITAL STATISTICS, 1874-1888
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Deaths due to pneumonia and influenza, U.S.,
by year and sex
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Age-specific mortality for ARI, US, 2001
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Risk factors for community acquired
pneumonia

Advancing age

Tobacco use

Air pollution

Underlying chronic disease
Malnutrition

Alcohol use

Chronic obstructive pulmonary disease

Others including immunodeficiency, treatment with immunosuppressive
drugs, malignancy, etc.

Influenza vaccine coverage, United States, 2004-2005

FIGURE. Menthly influenza vaccination coverage among selected priority populations, by month — Behavioral Risk Factor
Surveillance System, United States, 2004-05 influenza season

70 Aged =65 years (n = 6,345)

60 e Aged 5-22 months (n = 531)
50

40
30
20
10

0

= Health-care workers (n = 1,750)

Persons at high-risk™ aged 2-17 years (n = 685)

Percentage

Persons at high-risk aged 18—64 years (n = 4,339)

= = Healthy persons aged 50-64 years (n = 5,528)

All nonpriority groups (n = 19,741)

Month and year

+ Interviews were conducted during February 1-27, 2005,
Does not include persons in houssholds with infants aged =6 months, cut-of-home caregivers of infants aged <6 months, or others with rare, high-risk
conditions.

§;‘l5‘thmﬂ: other lung, heart, or kidney problems; diabetes; weakenad immune system; anemia; or aspirin therapy for chronic conditions.
Asthma; other lung, heart, or kidney problems; diabetes; weakened immune system; anemia; or pregnancy.

MMWR 2005; 54: 304-307

14



FIGURE 9: PNEUMOCOCCAL VACCINATION STATUS SINCE 1991 OF
MEDICARE BENEFICIARIES IN 1998

PERCENT OF ALL BENEFICIARIES
AGE 65 OR OLDER

U.S. Average
31.3%

SOURCE: HEALTH CARE FINANCING ADMINISTRATION, 1996 INFLUENZA IMMUNIZATIONS PAID FOR BY MEDICARE, STATE AND COUNTY RATES, 1998

FIGURE 2: CHRONIC BRONCHITIS PREVALENCE,
BY SEX, 1982-1996 ()

Rate per 1,000 population

YEAR  1982|1983/1984/19851986(1987|1988(1989|1990 1991|1992 1993 1994 1995|1996
MALE 8 31.4|42.0(37.4(38.3 |41.2 |45.7 |40.8 |37.7 |40.6 |42.7 |43.9 (459 |44.5 |43.847.0

FEMALE =#|36.3|52.4|56.3 60.3 |54.7|60.7 |57.4|60.0 |61.0|57.7 |62.9 |62.4 63.1|66.6|59.8

SOURCE: MATIOMAL CENTER FOR HEALTH STATISTICS, NATIONAL HEALTH INTERVIEW SURVEY, 1982-1396
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FIGURE 6: EMPHYSEMA PREVALENCE,
BY SEX, 1982-1996

RATE PER 1,000 POPULATION

YEAR
MALE 4+
FEMALE -#

FIGURE 1: COPD AGE-ADJUSTED DEATH
RATE, BY SEX, 1979-1998 ;

Rate Per 100,000 Population

1979 (1980 (1587|1962 | 1983 | 1984|1985 | 1986|1987 |19 1990 (1991

BOTH SEXES .114.0 1489 (153152 |16.2 | 166 |17.5 | 17.6 | 17.4 | 18, . 3186

MALE 238251 |25.2|24.5 (259 (259|268 [26.5|25.7 [26.3|25.2|25.9|25.7

FEMALE W 70| 79| 84| 87| 9.6(102(11.2|1.5|1.8 12 . 2138

SOURCE: NATIONAL CENTER FOP HEALTH STATISTICS: ANNUAL SUMMARY OF VITAL STATISTICS, 1979-1998




Estimated New Cases

Prostate (33%)

Lung and Bronchus (14%)
Colon and Rectum (11%)
Urinary Bladder (6%)
Melanoma of the Skin (4%)
Non-Hodgkin Lymohoma (4%)
Kidney (3%)

Oral Cavity (3%)

Leukemia (3%)

Pancreas (2%)

All Other Sites (17%)

Ca 2003; 53:5--26

Estimated Deaths

|

Breast (32%)

Lung and Bronchus (12%)
Colon and Rectum (11%)
Uterine Corpus (6%)

Ovary (4%)

Non-Hodgkin Lymphoma (4%)
Melanoma of the Skin (3%)
Thyroid (3%)

Pancreas (2%)

Urinary Bladder (2%)

All Other Sites (20%)

Lung and Bronchus (31%)
Prostate (10%)

(10%)
Pancreas (5%)

Colon and Rectum

(
Non-Hodgkin Lymphoma (4%)
Leukemia (4%)

Esophagus (4%)

Liver (3%)

Urinary Bladder (3%)

Kidney (3%)

All Other Sites (22%)

Ca 2003; 53:5--26

Lung and Bronchus (25%)
Breast (15%)

Colon and Rectum (11%)
Pancreas (6%)

Ovary (5%)

Non-Hodgkin Lymphoma (4%)
Leukemia (4%)

Uterine Corpus (3%)

Brain (2%)

Multiple Myeloma (2%)
All Other Sites (23%)
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Trends in cancer mortality in the
U.S., 1950-1997

45
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35 lung
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0
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National Center for Health Statistics

Trends in cancer deaths in U.S.
women, 1950-1997

deaths

per

100.000 breast
’ 1
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National Center for Health Statistics
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Stage Distribution (%) By Lung Cancer Types At Time of Diagnosis,
1992-1998

13.0%

Small Cell

Am‘?%

13.7%

Non Small Cell

B Localized B Regional [ Distant E Unstaged

Source: National Cancer Institute: SEER Cancer Statistics Review, 1973-1999

Tobacco-related deaths annually, U.S.

Lung Cancer Chronic Lung Disease
124,813 ™ s 64,735

Other Cancers
30,948

Stroke
17,445 —

Other Diagnosis
82,030

Coronary Heart
Disease 81,976

Secondhand smoke
38,053

Source: CDC, ALA
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Current Smokers
MNationwide - Grouped by Gender

1590 1991 1992 1993 1994 19935 1998 1997 1998 1999 2000

Years

Source: CDC, National Center for Chronic Disease Prevention and Health Promotion, 200

Smoking prevalence in Europe: men

Smoking prevalence for men

ICELAND Smoking among males aged 15 and over
NORAAY latest availoble data

SWEDEN .
ESTONIA - 60% and above : - 39% no data
LATA

UNITED DENMARE i Y 5006 - 5900 200 - 290

KINGDOM

" BELARLS 400 - 4904 below
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e

SPAIN
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Source: World Health Organization
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Smoking prevalence in Europe: women

Smoking prevalence for women

Smoking among females aged 15 and over

fatest available data
¥ and above 20% - 29% no data

UNIED g 4006 ~ 490k
KINGOGM oy
GERMANT FOLAND  BELARUS

CIEH UKRAINE
o MOk e women smoke men smoke ten or more

- as much as men times more than women

RUSSIAN FEDERATION
ALBASAA. FYR MEACFOONIA

e KEAZAKHSTAN
MONGOLIA

ALGERIA TUTSA

f=:
Source: World Health Organization

Current Smokers
MNationwide - Grouped by Age
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1990 1991 1992 1993 1994 19935 1998 1997 1998 1999 2000

Years

Source: CDC, National Center for Chronic Disease Prevention and Health Promotion, 2002




FIGURE 7: PERCENTAGE OF MIDDLE AND HIGH SCHOOL STUDENTS
WHO ARE CURRENT USERS OF TOBACCO, BY TYPE - NATIONAL
YOUTH TOBACCO SURVEY, 1999

15.3
5 6.6
6.1 50 5.8
2.7 24 28 25 1.9
Tobace Kretek

Any Tobacoo Cigar Emokeless : Pipe Bidi

Middle Schocl * 128 8z 6.1 27 24
High Schocl q 348 28.5 53 5.6 28

Source: Youth Tobacco Surveillance - MMWR Vo. 49, No. 55-10

A=Y
It is imporBartT To wndw a5 2uch A4 sdsalbls abogr tean

abtzieades. Tedar's Zeznager {8 boarerew's goceaslal ragilir Cu3CazRET, apd the
zeT, and ¢

gvaramaloiprg wjoTily of amasars fiszst begln to saoke while 421l1 {4 cheir

Eeeri. I addltlen, the tes years Fallowing the teenage years Is che necloed

Because of oar high ahare af che markec amcag =ha woungest smokesz, chillp
Merris will suffer more tham Eha ocnar =2espanigs Eram the decline 1la the nunber
gf teenage fmokars, fFop AaC leadt ewe rewf decyda, bowavar, the pagulabion
trends will have a oueh @ove powarful 1aflyence, and in this regapd we wagls

appeat C[o be che least wvelnerasle of all the companies, a3 wLL]l be discussed
iacar in thila raport.

Philip Morris Co. memorandum, March 31, 1981
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FIGURE 5: CURRENT CIGARETTE SMOKING AMONG ADULTS,
BY LEVEL OF EDUCATION, 1998

ENT WHO ARE SMOKERS

-

PERC

0

Level of Education . |13-15 Yrs.
MALE [ | . 26.6
FEMALE [] 22.8
ALL 246
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Limiting morbidity and mortality from
tobacco use

* Medical model » Public health model
« Smoking cessation — Limiting access to tobacco

* Raising cigarette tax

» Early detection and X .
» Enforcing age limits for

treatment of smoking
. . purchase
related iliness: ¢ Smoking restrictions in
* Lung cancer screening workplaces and public
 Prevention and treatment facilities

of COPD — Discouraging use of
tobacco

* School-based initiatives
» Counter advertising

FIGURE 10: SUCCESS RATES FOR VARIOUS CESSATION
METHODS, 1998

PERCENTAGE OF SUCCESS

Salf Help Only Patch Gum Bahavioral Inhalers Rplemt + Bhwr | Prescriptions | Nasal Spray

4.0 8.0 14.0 15.0 19.0 27.5 28.0 30.0

Source: CDC Office on Smoking & Health - Cessation Division




Hutchinson Smoking Prevention Project:
Long-Term Randomized Trial of School-
Based Tobacco Use Prevention

» 40 school districts in Washington State randomized to
provide comprehensive anti-tobacco curriculum (based on
CDC and NCI recommendations) in grades 3-12 or standard
health curriculum

Main study endpoints were smoking in grade 12 and 2 years
after high school

8388 students entering third grade were subjects in the
study; follow-up data available on 93%

Prevalence of daily smoking at study conclusion: 24.66% in
control districts, 24.41% in experimental districts

Peterson et. al., J Natl Can Inst 2000; 92: 1979-1991

PERCENTAGE OF CURRENT SMOKERS AGED <18 YEARS
WHO PURCHASED CIGARETTES IN A STORE AND WERE NOT ASKED TO
SHOW PROOF OF AGE OR WHO WERE NOT REFUSED PURCHASE
BECAUSE OF THEIR AGE, 2000

Not Asked for Proof Not Refused Purchase
. Middle High
School Schoal

SOURCE: NATIONAL YOUTH TOBACCO SURVEY, 2000
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You've got 6 months to live.

WARNING: Secondhand smoke kills more
than 40,000 Americans each year — more than
100 people every day.

WARNING: Just 30 minutes of exposure to secondhand
smoke can greatly increase your risk of heart attack,

WARNING: Secondhand smoke can increase your
risk of getting lung cancer by 24%.

Secondhand smoke kills.

WARNING: Tobacco smoke containg arsenic,
carban monoxide, ammania, methanal, butane
and more than 50 other poisons.

WARNING: Babies whose parents smoke have much more
asthma, brenchitis and pneumenia, and are more likely to die
from Sudden Infant Death Syndrome (SIDS).

You don't have to smoke to die from it.

Poor meore isfrmation ot secmadband ymeke, call e Mew York Smokery’ Quitine 1558 8098797

iy

syegavbealih
N Tork Lty Daartmest of Hraith Mchos! 1. Brwmbary, Moy Thosmen 1. Iredes, WD, WLPS, Commiribonsr
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30000

28000 -

= 26000 -

24000 -

Total Sales (million packs)

22000 +

THERE'S NO SUCH THING AS A
NON-SMOKING SECTION

Just 30 minutes of exposure to second-hand smoke increases the risk
of heart d -5 rtenders who work an
B-hour shift y bar i amount of cancer-causing
chemicals as if they'd smoked more than half a pack of cigarettes.

Second-hand smoke kills.
o York Smokery’

Foe mory information, a8 the N Smokers’ Quitling o 1488609 6292,

Pewr York City Department of Health and Men

Total Cigarette Sales and Cigarette Prices, 1970-2000

+$3.20

+ 5270

+$220

Real Cigarette Price

+ $1.70
cigarette prices

20000
1970

APHA, 2002

$1.20
1975 1980 1985 1990 1995 2000
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State Cigarette Excise Taxes |

Tax rates currently in effect or scheduled to take effect in 2002
APHA, 2002

Smoke-Free Workplace Act of 2002 (NYC
Local Law 47)

Law took effect March 30, 2003

Bans smoking in all indoor workplaces in New York City,
including bars and restaurants of any size.

Exemptions for 7 currently existing cigar bars.
Exemptions for owner operated bars.

Restaurants will be allowed to build completely enclosed,
negative pressure ventilated smoking rooms into which no

employee will be allowed until the last customer of the day
has left. Clause sunsets after three years.

New York State has adopted a similar law that covers the
entire state
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Legislators Pass Smoking Ban in New Jersey

By RICHARD LEZIN JONES and JOSH BENSON
Published: January 10, 2006

TRENTON, Jan. 9 - New Jersey lawmakers approved a far-reaching
ban Monday on smoking in indoor public places that includes virtually
all of the state's bars and restaurants but not the gambling areas of
Atlantic City's 12 casinos.

Workplace smoking ban, Ireland
_ y

ForR SALe

-
USEpL ASHTmys

| (oG (Cyeap

from McElvaney NG. NEJM 2004; 2231-2234
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LTy created vo sgmificantly reduce earcinogenic

S Pretmim Sgrete
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