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October 1, 2005

The Cystic Fibrosis Foundation’s mission is to develop the means to cure and control cystic fibrosis (CF)
and to improve the quality of life for those with the disease. The CF Foundation Patient Registry Annual
Data Report (Patient Registry) shows that CF care is improving, but we want to go faster. We are sup-
porting our care centers in this effort by using the following strategies:

e Developing and sustaining leadership for improvement work. We have trained more than 30
care centers on state-of-the-art quality improvement (QI) tools and process and plan to train many
more.

e Sharing QI tools and approaches with all care centers. Key resources are now available to all
care centers on Port CF, the Web-based Patient Registry. \We are encouraging communication,
sharing and teamwork between centers to achieve the worthy goals listed on the next page.

¢ Involving patients and families with the care center teams to improve care. A strong partnership
between patients, families and healthcare providers is critical if we are to achieve the best possible
outcomes or results. Such a partnership will help tailor care to the needs and preferences of the person
with CF. It will also help as people with CF and their families learn to fit CF care into their daily lives.

¢ Identifying and enabling ““‘best practices.”” The Patient Registry data shows some differences in
practice patterns and outcomes across the CF Foundation’s Care Center Network. However, the
data are not adjusted for factors that we know impact the outcomes, such as family income. The CF
Foundation is working with experts to help sort out these complex issues. Adjusting the Patient Regis-
try data will help identify care centers with excellent outcomes. We are planning to have this data
available to patients and families by the end of 2006. The next step is to learn how these centers
achieve excellent results and share that information with everyone.

e Providing key information for care teams. Having information (e.g., current care guidelines,
graphs that show change in weight and lung function, etc.) at the time the care team is making
decisions helps them to deliver the “best” care. We are working to make this information available
to all care centers.

We strongly encourage people with CF and their families to partner with their CF care center team to speed
up improvement in CF care. To learn how to get started, watch the Virtual Patient Education Day Web
cast “One Team’s Story: Raising the Bar for CF Care,” and read “It’s All About Suzy,” available on the CF
Foundation’s Web site (www.cff.org).

Sincerely,

gm‘fa %/7«%( 4&%

Bruce C. Marshall, M.D.
Vice President of Clinical Affairs
Cystic Fibrosis Foundation
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What Is the Cystic Fibrosis Foundation Patient Registry?

Almost 40 years ago, the Cystic Fibrosis Foundation started a Patient Registry to track the health of people
with cysticfibrosis(CF) acrossthe United States. Today, information about 23,000 peoplewho receivecare
at CF Foundation-accredited care centersiscoll ected and added to the Patient Registry every year. Thetype
of information collected includes state of residence, height, weight, gender, genotype, pulmonary function test
results, pancrestic enzymeuse, length of hospitdizations, homelVsand complicationsrelated to CF.

Informationinthe Patient Registry helpscaregiversand researcherssee new trends, designclinical triasto
test new therapiesand improvethe delivery of carefor peoplewith CF.

To get the best information, it isimportant for peoplewith CF to participatein the Patient Registry. The
following pages containinformation from the Patient Registry rel ating to the CF Foundation’sseven worthy
goastoimprove CF care. Thesegoasare:

1) Tomake peoplewith CF and their familiesfull membersof the careteam,

2) To help peoplewith CF achieve normal growth and nutrition status;

3) Todiagnoserespiratory infectionsearly and ensurethat theright therapiesarereceived;
4) To decreasethe spread of germs between peoplewith CF,;

5) To prevent complicationsand/or to diagnose and treat them early;

6) To provide careregardlessof race, age, education or insurance coverage; and

7) Tosupport al transplantation and end-of -life caredecisions.

If You Are New to Cystic Fibrosis

What Is Cystic Fibrosis?

CFisageneticdiseasecaused by andtered gene. It resultsinthefaulty transport of saltin organssuch
asthelungsandthe pancreas. Thisleadstothick, sticky mucusthat blocksthe ductsintheseorgans,
disrupting their normd functions. Many peoplewith CFhaveacycleof lunginfection or exacerbation
andinflammation (swelling). Thiscydedowly damagesthelungsand their ability to provideoxygento
thebody. Whenthe pancreasisaffected, it causesproblemswith digestion and makesit difficult to
grow normally and keep ahedlthy body weight.

Approximately onein 3,500 childrenin the United Stateseach year isbornwith CF. Itisfoundinall
racial and ethnic groups; however, it ismore common among Caucasians. An estimated 30,000
peopleinthe United States havethe disease.

What Is the Cystic Fibrosis Foundation?

The CF Foundation was created in 1955 by adedicated group of parentswho had children with CF.
They had aclear misson— to devel op themeansto cure and control CF and toimprovethequality
of lifefor thosewith thedisease.

To continue thismission, the CF Foundation hasanetwork of morethan 115 accredited care centers
acrossthe United Statesfor peoplewith CF. The CF Foundation providesgrants, training in quality
improvement, and thelatest CF care guiddinesinthemedicd literatureto support the care centersto
help them carefor peoplewith CF. The CF Foundation aso providesgrantsto researchersworking
tofind acureandto control the disease by discovering and devel oping new drugsand new therapies.
Tolearn moreabout CF and the CF Foundation, visit www.cff.or g.
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Improving Survival

Because of the hard work of peoplewith CF and their familiesand CF Foundati on-accredited care center
teams, the predicted surviva for CF hassteadily improved. When the CF Foundation was created in 1955,
few children with CF lived to school age. Today, the predicted survival extendsinto themid 30s. Contin-
ued improvement in surviva depends, in part, on gathering and using datafrom people with CF acrossthe
United Statesthrough the Patient Registry.

Survival From Age One, by Year of Birth
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Thegraph above showsthat survival of peoplewith CF hasimproved since 1980. Of peoplewith CFborn
between 1980 and 1984 (dark blueline), 93 percent werediveat age 12. For children born between 1990
and 1994 (yellow line), 96.5 percent werealiveat age 12. Children bornin 1995 and after (red line) are
doing even better.

Goal 1. Peoplewith CF and their familiesarefull member sof the car eteam. Communication will
be open so everyonecan beinvolved in decisionsabout care. Carewill berespectful of patients
needs, preferences and values.

Through the Patient Registry, care centershavereportsabout their patients. Thesereportshelp carecenters
communicatewith their patientsand familiesabout some of theimportant aspectsof thedisease. They are
availablefrom your CF Foundation-accredited care center. The next pageisan exampleof a*“Patient
Summary Report.” 1t showstrendsin lung function, nutrition and other important information about the
patient. Additionaly, learning about CFfrom your CF hedlthcareteam and the CF Foundation’sWeb site
(www.cff.or g) can hel p you to be moreinformed when making healthcare decisions.
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Patient Report Example:

VISIT DATE: Name:

Last Hospitalization: None Date of Birth: 12726/

Last HomelV Therapy: None Genotype: 01/25/1998 *F508/*F508
Last Clinical Visit: 7152005

Culture Results

Last Culture: Pseudomonas seruginosa, ; 3292005
Last Positive: B. cepacia MRSA PA MDR-PA+
. None None 32912005 10/14/2003
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Giecose Screening. 1272872004
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Guidelines for CF Care

Sincetheearly 1990s, the CF Foundation has gathered expertsto review themedical literature on CF care
todevelop guiddinesfor thecareof al peoplewith CF. Below arethe percentagesof patientsin the Patient
Registry who met some of these recommendationsin 2004.

Guideinesfor CF Care Children Who M eet AdultsWho M eet
Guidelines (%) Guidelines (%)

ClinicVisits— 4 or More Per Year 64.1 51.3
Pulmonary Function Tests— (PFT) 87.0 78.1

2 0r MorePer Year

Respiratory Cultures— 94.2 86.8

At Least 1 Per Year

CreatinineLevel —Every Year 76.4 74.7
Glucose— Every Year if >14 Years 78.3 73.0

Liver Enzymes— Every Year 76.8 71.9

Maintaining Normal Nutrition

Goal 2: Children and teenswill havenormal growth and good nutrition. Adults nutrition will be
maintained asnear to“ normal” aspossible.

Steady progresstoward thisgoal has been made, but morework remains. The CF Foundation continuesto
work with CF careexpertsto update the guiddinesfor tregting and managing thenutrition of everyonewith CF.
ThePeatient Registry showsastrong link between good nutritionand survival.
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* Centers for Disease Control and Prevention — www.cdc.gov/growthcharts.
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The previous graph showshow much theweight of childrenwith CF hasimproved since 1990. However,
thegoal isfor themto reach at |east the 50th percentile, the averageweight of childreninthe United States.
Childrenwith CFwho have good nutrition and weight will most likely grow toaheight closeto their parents
height. CF care center teamsareworking hard to help al children with CF grow normally.

Good nutrition can hel p keep lungs hedlthy. Thefollowing graph showssteady improvement inthenutrition
of childrenwith CF. Of peoplewith CF born between 1980 and 1984 (dark blueline), the highest average
weight was at the 30th percentile at age 4 compared to U.S. popul ation of the sameage. For childrenborn
between 1995 and 1999 (red line), the highest average weight was above the 40th percentile at age 4
compared tothe U.S. population of the same age.

Median Weight Percentilevs. Ageby Year of Birth
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Keeping thebest possible nutritional statusisalsoimportant for adultswith CF. In adults, body massindex
(BMI) isused asameasure of nutrition health. BMI iscal culated by dividing body weight inkilogramsby
the person’sheight in meters squared (weight kg/height m? = BMI). For adultswith CF, BMI and lung
function appear to berelated. Lung functionismeasured by FEV ,, or Forced Expiratory Volumeover one
second, whichisshown aspercent predicted based on healthy, non-smoking people. Asshowninthefirst
graph on the next page, ahigher BMI isrelated with better FEV . You can calculate your BMI onthe
Centersfor Disease Control and Prevention’sWeb site (www.cdc.gov/nccdphp/dnpa/bmi/index.htm).

Tolearn more about CF and nutrition, ask your CF care team or read about nutrition and CF on the CF
Foundation’sWeb site at www.cff.or g.
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FEV, Predicted vs. BM I, For Adults
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Lung Function

Goal 3: Everyonewith CF will receivetheright therapiesto keep lung function steady and to
decreasethenumber of pulmonary exacer bationsor respiratory infections. Exacer bationswill be
diagnosed ear ly and treated appropriately.

Everyonewith CF startswith hedthy lungsat birth. FEV, (lungfunction) isusually near normal or just under
100 percent predicted when first measured around 6 yearsof age. The graph bel ow showsmajor improve-
ment in lung function since 1990.

Median Percent Predicted FEV, vs.Age
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The next graph shows the percentage of children and adults and the severity of lung diseasein each
group. The lower aperson’s FEV , the more severe the lung disease. Doing airway clearance and
exercisehepskeep lungshedthy. Thesedongwith better nutrition, antibioticslike TOBI® and azithromycin
and therapieslike Pulmozyme® al work toimprove FEV, and lung healthin peoplewith CF. Tolearnmore
about what you or your child can do to keep thelungs healthy, watch theWeb cast “ Total Lung Care: Fedl
theDifferenceT.L.C. Makes,” on the CF Foundation’sWeb site (www.cff.or g).
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Severity of Lung Disease for Children and Adults— FEV Percent Predicted
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Eachtimeaperson hasarespiratory infection, theremay belung damage. However, therearethingsyou cando
to decreasethe chanceof lung damage, suchas (1) Getting aflu shot every fal for youwyour childand everyone
livinginthehouse; (2) Doing airway clearanceto keep thelungsasclear aspossibleof mucus; (3) Takingthe
medicinesasprescribed by your CFcareteam; (4) Tellingyour CF careteam early whenyou or your child do
not fed well; and (5) Avoiding germsby using good hand hygieneand cleaning and disinfecting equipment.

Diagnosing and treating pulmonary exacerbationsor respiratory infectionsquickly alsoisimportant. The
graph below showsthe percentage of people with CF who had exacerbationsthat weretreated in the
hospital or at homewith intravenous (IV) antibioticsin 2004. 1n general, more exacerbationsoccur in
adolescentsand adullts.
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Goal 4: Peoplewith CF and their careteamswill work together to eliminatethe chancesof pa-
tients getting respiratory pathogens or germs, particularly Pseudomonas aeruginosa and
Burkholderia cepacia complex, in thehospital, clinicand home.

Repeated pulmonary exacerbationsareaconcernfor peoplewith CF. Itisthecycleof infection andinflam-
mation (swelling) that may damagethelungs. Thisdamagecauseslung function (FEV ) todecline. Whenthe
lungsare damaged, exacerbationshgppen moreoften. Thenext graph showsthegermsthat are usually found
in the lungs of people with CF. Talk to your CF care team to learn more about preventing respiratory
infections. Information about what CF germsare, how they aresoread and how to avoid germsisavailableon
the CF Foundation’ sWeb site (www.cff.or g) and discussed in the Web cast “How to Avoid Germsin CF”

Respiratory Infectionsvs. Age
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Percent of Patients

AgeGroup
Overall Percentagein 2004:
— P. aeruginosa 57.3% - S, aureus 51.7% — H.influenza 16.2%
- S, maltophilia 11.6% B. cepaciacomplex 2.9% = MRSA 14.6%

Complications of CF

Goal 5: Peoplewith CFwill beclosely monitored for complicationsof CF, especially CF-related
diabetes(CFRD). For any complication, prevention and early treatment when possible should be
theapproach.

Intheearly 1990s, datain the Patient Registry showed an increasein the number of teensand adultswith
diabetes. CFRD wasfound to bedifferent from diabetesin peoplewithout CF. The CF Foundation brought
together expertsin CF and diabetesand devel oped guidelinesfor thisproblem. Theguidelinesoutlinehow to
test for and treat CFRD. Anyonewith CF, 14 yearsof age or older, should betested every year for CFRD.
Datasuggeststhat diagnosing and treating CFRD earlier resultsin better outcomes. The CF Foundation
continuesto fund CFRD research. Tolearn about CF Foundation-supported research, vist www.cff.organd
clickon“Researchand Clinical Trids”
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ThePatient Registry showstrendsin other complicationsof CFaswell. Theimportanceof good nutritionand
hedlthy bonesisofteninthenews. Datafrom the Petient Registry show that about 10.7 percent of peoplewith
CF had bone diseasein 2004. Preventing or lessening bone disease beginsin childhood when bonesare
growing. Ask your CF dietitian what can be doneto keep your or your child’ sboneshedlthy.

Another finding from the Petient Registry isthat morethan 13 percent of adultswith CF have symptomsof
depression. Thisisacommon complication of many chronic diseases. Peoplewith CF, their familiesand
caregiversneed to be aware of thiscomplication, so that diagnosis and treatment can be started early.
People often respond well to treatment for depression. The CF Foundation continuesto promote preven-
tion, early diagnosisand treatment of complicationsthat peoplewith CF may experience.

Common Complicationsvs. Age
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Access to Care

Goal 6: Everyonewith CF will beabletorecelveappropriatetherapies, treatmentsand support
regardlessof race, age, education or insurance cover age.

Research datasuggeststhat peoplewith CFwho livein householdswith lower incomesaremorelikely to
have poorer lung function and worse nutrition. Thispattern of poor healthinlower-incomehouseholdsis
common with other chronic diseases. The CF Foundationisworkingto find out why thishappensin CF
and how to changeit. The CF Foundation works hard to keep proven CF therapiesavail ableto everyone.
For example, datafrom the Patient Registry show that peoplewith CF, no matter their income, havethera-
pieslike Pulmozyme® and TOBI® availableto them. Oneway thisisdoneisthrough CF Services, amail-
order pharmacy and wholly owned subsidiary of the CF Foundation (www.cfser vicesphar macy.com).

Learn more about race and age of the peoplein the Patient Registry by turning to page 12, “ A Summary of
the 2004 Data.”
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I nsurance* Children (%) Adults (%)
No Insurance 0.8 21
PrivatelHMO 62.2 65.2
Medicad/State 46.3 333
Federa/CHAMPUS 29 13.1

*Data are not mutually exclusive, as people with CF may have more than one type of insurance.

Adults With CF

In 1990, about 30 percent of peoplein the Patient Registry wereage 18 or older. In 2004, morethan 41
percent of peoplewith CFinthe Patient Registry were adults, and the number continuesto grow. Because
of thistrend, the CF Foundation brought together expertsin CF and adult medicine and devel oped guide-
linesfor the care of adultswith CF. The CF Foundation also mandated the devel opment of adult care
programs. Itisimportant to help teenstransition from depending ontheir parentsor another adult to taking
chargeof their own hedthcare.

Datafrom the Patient Registry show somefactsabout adultswith CF. Asyou can see, they lead busy and
productiveliveswhiledeaing with CF.

Education Employment Marital Status

L ess Than High School M Full-time I singe
Part-time ied/Livi
I High School Diploma B !\I'/Iozrertlhe:r/ ving
B Student Separ ated/
[l Some College B Homemaker [ Divorced
B CollegeGraduate Unemployed Widowed (0.2%)
B Disabled

10
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CF and Pregnancy

Many adultswith CFwishto havechildren. Inthe 1980s, it wasthought to betoo risky for awomanwith
CFto get pregnant. Now, thanksto improvementsin survival and research donewith Patient Registry data,
CF careteams can give better advice about therisksof pregnancy. In 2004, the Patient Registry reported
that 191 women with CF were pregnant.

Also, with advancesinfertility medicine, moremenwith CF areabletofather children than ever before.

Transplantation and End-of-Life Care

Goal 7: Everyonewith CF will be supported by their CF team when making decisions about
transplantation and end-of-lifecare.

Having severe lung disease often | eads people with CF to think about alung transplant. Unfortunately, a
lung transplant isvery risky and the supply of good lungsto transplant islimited. Itisimportant to under-
stand who can benefit from this procedure and whenisthe best time. The Patient Registry datahave been
used to help identify whoismost likely to benefit from atransplant. Almost 1,800 peoplewith CF have
received lung transplantssince 1988. Theguidelinesfor deciding who getsdonor lungs changed in 2005.
The CF Foundation will be monitoring how these changeswill affect peoplewith CF. Tolearn moreabout
lung transplants and organ donation, visit the CF Foundation’sWeb site at www.cff.or g.

Number of PeopleWith CFWho Received L ung Transplants 1992 to 2004
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Who Are the CF Patients in the Patient Registry —

A Summary of the 2004 Data.
CF patients (number)
Newly diagnosed patientsin 2004

22,714

(Nnumber) 909
Ageat diagnosis (median) 6 months
Agerange Oto 74 years
Total number of deaths 354
Predicted median survival 35.1years
Patients 18 yearsand older (%0) 41.8
Race/Ethnicity (%)
Caucasian 95.3
Hispanic (black or white) 6.7
AfricanAmerican 4.0
Males (%) 52.1
Genotyped (%) 83.8
Hometherapy (%)
IV antibiotics 20.1
Oxygen 6.3
Supplemental feeding—tube 9.1
oral only 36.1
Taking pancreatic enzymesupplements
(%) 89.9
Clinicd trid participation (number) 1,694
FEV, % predicted (mean) 75.1

Patientswith weight <5" percentile* (%)  15.7
Patientswith height <5" percentile* (%)  16.3
Respiratory cultures positive for (%)
P. aeruginosa 57.3
B. cepacia complex 29
S aureus 51.7
S maltophilia 11.6
MRSA 14.6

Complications (%)
Diabetes (CFRD)/glucoseintolerance  16.1

Bonedisease (patients> 18 years) 10.3
Liver disease 7.9
Nasal polyps 4.1
Trangplants (numbers)
Lung:
Bilaterd 160
L obar-cadaveric 7
Lobar-living related donor 10
Liver: 18
Thergpies**
TOBI® 67.5
Pulmozyme® 724
Ibuprofen 4.7
Macrolides(e.g., azithromycin) 49.3
Total pregnanciesamong
women aged 1310 45 (number) 191
Livebirths (per 100womenage13to45) 1.8

*The Centersfor Disease Control and Prevention have growth charts— weight and height reference
tables— for children up to age 20. For moreinformation seewww.cdc.gov/growthcharts.

**Thisisthe percentage of patientswho are eligible for atherapy and had it prescribed at |east once

in 2004.



Number of Patients by State in the CF Patient Registry

State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut

Delaware

District of Columbia

Florida
Georgia
Hawaii
Idaho
llinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri

Montana

Number

335
57
335
218
1,856
432
274
45

1,081
652
11
139
909
538
272
244
430
277
177
442
801
861
476
209
558
100

Percent
15
0.3
1.5
1.0
8.2
1.9
1.2
0.2
0.1
4.8
2.9
<0.1
0.6
4.0
2.4
1.2
1.1
1.9
1.2
0.8
1.9
3.5
3.8
2.1
0.9
2.5
0.4

State
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

\ermont
Virgin Islands
Virginia
Washington
West Virginia
Wisconsin
Wyoming
Foreign

Number

200
127
177
509
87
1,472
660
52
1,274
241
278
1,198
39

94
295
88
445
1,382
264
112

667
482
163
582
51
24

Percent
0.9
0.6
0.8
2.2
0.4
6.5
2.9
0.2
5.6
1.1
1.2
5.3
0.2
0.4
1.3
0.4
2.0
6.1
1.2
0.5
<0.1
2.9
2.1
0.7
2.6
0.2
0.1






