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Appendix A: Search Strategies

Number of citations in ()

/ after an index term indicates that all subheadings were selected.

* before an index term indicates that that term was focused - i.e. limited to records where major MeSH/Emtree term.
"exp" before an index term indicates that the term was exploded.

.tw. indicates a search for a term in title/abstract.

.mp. indicates a free text search for a term.

.pt. indicates a search for a publication type.

§ at the end of a term indicates that this term has been truncated.

? in the middle of a term indicates the use of a wildcard.

adj indicates a search for two terms where they appear adjacent to one another.
sh indicates a search term for subheading.

A. Search Strategies
Key Questions 1, 2, 4, 6, And 7 Search

MEDLINE (OVID)

1. Cystic Fibrosis/
2. cystic fibrosis.mp.
3. lor2
4. Human Growth Hormone/
5. human growth hormone.mp.
6. recombinant human growth hormone.mp.
7. rhgh.mp.
8. hgh.mp.
9. somatropin.mp.
10.  genotropin.mp.
11.  humatrope.mp.
12.  hypertropin.mp.
13.  jintropin.mp.
14.  nordotropin.mp.
15.  nutropin.mp.
16.  omnitrope.mp
17.  saizen.mp.
18.  serostim.mp.
19.  zomacton.mp.
20.  zorbtive.mp.
21.  crytropin.mp.
22. Or/4-21
23. 3and?22
CENTRAL (OVID)

1. Cystic Fibrosis/

cystic fibrosis.mp.

lor2

Human Growth Hormone/

human growth hormone.mp.
recombinant human growth hormone.mp.
rhgh.mp.

hgh.mp.
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9. somatropin.mp.
10.  genotropin.mp.
11.  humatrope.mp.
12.  hypertropin.mp.
13.  jintropin.mp.
14.  nordotropin.mp.
15.  nutropin.mp.

16.  omnitrope.mp
17.  saizen.mp.

18.  serostim.mp.

19.  zomacton.mp.
20.  zorbtive.mp.
21.  crytropin.mp.
22. Or/4-21

23. 3and22

Key Question 3 Search

MEDLINE (OVID)

1. Epidemiologic studies/

2. Exp case control studies/

3. Exp Cohort Studies/

4. Case control.tw.

5. (cohort adj (study or studies)).tw.

6. cohort analy$.tw.

7. (follow up adj (study or studies)).tw.

8. (observational adj (study or studies)).tw.
9. longitudinal.tw.

10.  retrospective.tw.

11.  cross sectional.tw.

12.  Cross-Sectional Studies/

13. lor2or3ord4orSor6or7or8or9orl0orllorl2
14.  randomized controlled trial.pt.

15.  controlled clinical trial.pt.

16. randomized.ab.

17.  placebo.ab.

18.  drug therapy.fs.

19.  randomly.ab.

20.  trial.ab.

21.  groups.ab.

22. 14orl15orl16or17or 18 or 19 or 20 or 21
23.  animals.sh not (humans.sh. and animals.sh.)
24.  22not23

25. 13 or24

26.  Cystic Fibrosis/

27.  cystic fibrosis.mp.

28.  260r27

29.  Mortality/

30.  mortality.mp.

31.  death.mp.

32, Quality of Life/

33.  $quality of life.mp.

34.  $qol.mp.
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35.  Fractures, Bone/
36.  bone fracture$.mp.
37.  broken bones.mp.
38.  Neoplasms/

39. neoplas$.mp.

40. malignan$.mp.

41.  cancer.mp.

42.  tumor.mp.

43. Or/29-42

44.  25and 28 and 43

CENTRAL (OVID)

1. Cystic Fibrosis/
2 cystic fibrosis.mp.
3 lor2

4. Mortality/

5. mortality.mp.

6 death.mp.

7 Quality of Life/

8. $quality of life.mp.
9. $qol.mp.

10.  Fractures, Bone/
11.  bone fracture$.mp.
12.  broken bones.mp.
13.  Neoplasms/

14.  neoplas$.mp.

15.  malignan$.mp.

16.  cancer.mp.

17.  tumor.mp.

18. Or/4-17

19. 3and18

Key Question 5 Search

MEDLINE (OVID)

Epidemiologic studies/

Exp case control studies/

Exp Cohort Studies/

Case control.tw.

(cohort adj (study or studies)).tw.
cohort analy$.tw.

(follow up adj (study or studies)).tw.
(observational adj (study or studies)).tw.
9. longitudinal.tw.

10.  retrospective.tw.

11.  cross sectional.tw.

12.  Cross-Sectional Studies/

13. lor2or3ord4orSor6or7or8or9orl0orllorl2
14.  randomized controlled trial.pt.

15.  controlled clinical trial.pt.

16.  randomized.ab.
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17.  placebo.ab.

18.  drug therapy.fs.

19. randomly.ab.

20. trial.ab.

21.  groups.ab.

22. l4orl1Sorl6or17or 18 or19 or 20 or 21
23.  animals.sh not (humans.sh. and animals.sh.)
24. 22not23

25. 13 o0r24

26.  Human Growth Hormone/
27.  human growth hormone.mp.
28.  recombinant human growth hormone.mp.
29.  rhgh.mp.

30. hgh.mp.

31.  somatropin.mp.

32.  genotropin.mp.

33.  humatrope.mp.

34.  hypertropin.mp.

35.  jintropin.mp.

36. nordotropin.mp.

37.  nutropin.mp.

38.  omnitrope.mp

39.  saizen.mp.

40.  serostim.mp.

41.  zomacton.mp.

42.  zorbtive.mp.

43.  crytropin.mp.

44. Or/26-43

45.  Neoplasms/

46.  neoplas$.mp.

47.  malignan$.mp.

48.  cancer.mp.

49.  tumor.mp.

50. Or/45-49

51.  idiopathic short stature.mp.

52.  ISS.mp.
53.  growth hormone deficiency.mp.
54. GHD.mp.

55.  GH deficiency.mp.
56.  Or/51-55
57. 25and 44 and 50 and 56

CENTRAL (OVID)

Human Growth Hormone/
human growth hormone.mp.
recombinant human growth hormone.mp.
rhgh.mp.

hgh.mp.

somatropin.mp.
genotropin.mp.
humatrope.mp.
hypertropin.mp.
jintropin.mp.
nordotropin.mp.

SIS0 XN LR LN

—_ O



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
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nutropin.mp.
omnitrope.mp
saizen.mp.
serostim.mp.
zomacton.mp.
zorbtive.mp.
crytropin.mp.
Or/1-18
Neoplasms/
neoplas$.mp.
malignan$.mp.
cancer.mp.
tumor.mp.
Or/20-24
idiopathic short stature.mp.
ISS.mp.

growth hormone deficiency.mp.

GHD.mp.

GH deficiency.mp.
Or/ 26 — 30

19 and 25 and 31

A-5



Appendix B: Data Extraction Forms

B. Data Extraction Forms

Trials Evaluating rhGH in Patients with CF
Study Identification

First Author: Year:

Language: Location:

Funding Source Specify: Citation:
4 Industry

0 Government/Foundation
1 Academia

1 Other/Unknown

Design Characteristics

Study Design

U RCT — Parallel U Obs — Registry
U RCT - Crossover U Case Report
U Obs — Cohort 4 Other

1 Obs — Case Control
1 Obs — Cross-Sectional

Study Population

Inclusion Criteria:

Exclusion Criteria:

rhGH product name: Dose/Frequency as given in article:

Total dose/week:

Control product: Dose/Frequency:
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Run-in period? Describe Run-in: Patients removed from run-in, why:

U Yes

4 No

#enrolled: #completed: #Withdrawals: #rhGH w/d, why: #Control w/d, why:
Length of Study: Duration of follow-up:

Baseline Characteristics

rhGH group

Control group

N

Age: mean (SD)*

Males: number (%)

Tanner Stage

Height (cm): mean (SD)*

Height Z-score

Height percentile

Weight (kg)

Weight Z-score

Weight percentile

BMI (kg/m°)

BMI Z-score

Lean Body Mass (kg)

FVC (L)
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FVC % Predicted

FEV; (L)

FEV, % Predicted

*If not reported as mean and SD, please specify

Concurrent Therapies

Nutrition:

4 Food

1 Enteral Nutrition
Qd TPN

rhGH Group

Control Group

# Patients

Mean Dose (SD)*

# Patients

Mean Dose (SD)*

Pancreatic Enzymes

Inhaled Tobramycin

Recombinant Human DNase

Inhaled Beta-2 Agonists

Inhaled Anticholinergics

Inhaled Corticosteroids

Oral Corticosteroids

IV Corticosteroids

Oral NSAIDs

*If not reported as mean and SD, please specify
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Pulmonary Outcomes (Continuous) — Means (Standard Deviations or Standard Errors; please specify)

rhGH group Control group
Sample size
(n)
Baseline Endpoint Mean P-value for | Baseline Endpoint Mean P-value for | Mean P-value for
Mean (SD)* | Mean (SD) | Change Change Mean (SD) Mean (SD) | Change Change Difference | Difference
from from from from between Between
Baseline Baseline Baseline Baseline groups Groups
(SD) (SD) (SD)
FVC (L)
FVC %
predicted
FEV, (L)
FEV1 %
predicted
FEV, Z-
score
*If not reported as mean and SD, please specify
Height and Weight Outcomes — Means (Standard Deviations or Standard Errors; please specify)
rhGH group Control group
Sample size
(n)
Baseline Endpoint | Mean P-value Baseline Mean | Endpoint Mean P-value for | Mean P-value for
Mean (SD)* Mean Change for (SD) Mean (SD) | Change Change Difference | Difference
(SD) from Change from from between Between
Baseline | from Baseline Baseline groups Groups
(SD) Baseline (SD) (SD)
Height (cm)
Height velocity
(cmly)
Height Z-score
Height
percentile
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Weight (kg)

Weight velocity
(kaly)

Weight Z-score

Weight
percentile

BMI (kg/m°)

BMI Z-score

%ldeal Body
Weight

Lean Body
Mass (kg)

*If not reported as mean and SD, please specify

Bone Outcomes (Continuous) — Means (Standard Deviations or Standard Errors; please specify)

rhGH group Control group
Sample size
(n)
Baseline Endpoint Mean P-value for | Baseline Endpoint Mean P-value for | Mean P-value for
Mean (SD)* | Mean (SD) | Change Change Mean (SD) Mean (SD) Change Change Difference Difference
from from from from between Between
Baseline Baseline Baseline Baseline groups Groups
(SD) (SD) (SD)

Bone age (y)

Bone
mineral
content (g)

Bone
mineral
content Z-
score

*If not reported as mean and SD, please specify
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Exercise Tolerance (Continuous) — Means (Standard Deviations or Standard Errors; please specify)

rhGH group Control group
Sample size
(n)
Baseline Endpoint Mean P-value for | Baseline Endpoint Mean P-value for | Mean P-value for
Mean (SD)* | Mean (SD) | Change Change Mean (SD) | Mean (SD) | Change Change Difference | Difference
from from from from between Between
Baseline Baseline Baseline Baseline groups Groups
(SD) (SD) (SD)
Test used:
Test duration
(min)
Work
Rate/Power
(W)
V02—peak (ml)
V02—max
(ml/kg/min)
Oxygen
pulsepeak
(ml/beat)
Ventilationpeax
(L/min)
*If not reported as mean and SD, please specify
Protein Turnover (Continuous) — Means (Standard Deviations or Standard Errors; please specify)
rhGH group Control group
Sample size (n)
Baseline Endpoint Mean P-value for | Baseline Endpoint Mean P-value for | Mean P-value for
Mean (SD)* | Mean (SD) | Change Change Mean (SD) | Mean (SD) | Change Change Difference | Difference
from from from from between Between
Baseline Baseline Baseline Baseline groups Groups
(SD) (SD) (SD)
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LeuRa
(umol/kg*h)

LeuOxidation
(umol/kg*h)

NOLD
(umol/kg*h)

Oxidation/NOLD

(umol/kg*h)

*If not reported as mean and SD, please specify

Sexual Maturation (Descriptive Text)

Baseline pubertal status:

rhGH group

Control group

Follow-up pubertal status:

Health Outcomes (Continuous) — Means (Standard Deviations or Standard Errors; please specify)

rhGH group Control group
Sample size
(n)
Baseline Endpoint Mean P-value for | Baseline Endpoint Mean P-value for | Mean P-value for
Mean (SD)* | Mean (SD) | Change Change Mean (SD) Mean (SD) | Change Change Difference | Difference
from from from from between Between
Baseline Baseline Baseline Baseline groups Groups
(SD) (SD) (SD)

HRQOL - Scale used:

HRQOL
Overall
score
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HRQOL
Sub-score 1
Please
specify

HRQOL
Sub-score 2
Please
specify

HRQOL
Sub-score 3
Please
specify

Antibiotic use — Definition of outcome:

Antibiotic
use

*If not reported as mean and SD, please specify
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rhGH group

Control group

Sample size (n)

Categorical outcomes below :

Hospitalizations (number of events)

Pulmonary Exacerbation — Definition of outcome:

Pulmonary Exacerbations (number of

events)

Cancer — Describe type:

Cancer (number of cases)

Cancer — Describe type:

Cancer (number of cases)

Cancer — Describe type:

Cancer (number of cases)

Glucose Parameters — Means (Standard Deviations or Standard Errors; please specify)

rhGH group Control group
Sample size
(n)
Baseline Endpoint Mean P-value for | Baseline Endpoint Mean P-value for | Mean P-value for
Mean (SD)* | Mean (SD) | Change Change Mean (SD) Mean (SD) Change Change Difference | Difference
from from from from between Between
Baseline Baseline Baseline Baseline groups Groups
(SD) (SD) (SD)
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HbATc (%)

Random BG
(mg/dl)

Fasting BG
(mg/dl)

Stimulated
BG (mg/dl)

Postprandial
BG (mg/dl)

rhGH group Control group

Sample size (n)

Categorical outcomes below :

Hyperglycemia (number of events)

Onset of DM (number of events)

*If not reported as mean and SD, please specify

Biomarkers (Continuous) — Means (Standard Deviations or Standard Errors; please specify)

rhGH group Control group
Sample size
(n)
Baseline Endpoint Mean P-value for | Baseline Endpoint Mean P-value for | Mean P-value for
Mean (SD)* | Mean (SD) | Change Change Mean (SD) Mean (SD) | Change Change Difference | Difference
from from from from between Between
Baseline Baseline Baseline Baseline groups Groups
(SD) (SD) (SD)
IGF-I (ng/dl)
IGF-1 Z-
score
IGFBP-3
(ng/ml)
IGFBP-3 Z-
score

*If not reported as mean and SD, please specify

B-10
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Linkages of Intermediate Outcomes to Important Health Outcomes

Study Identification

First Author:

Year:

Language:

Location:

Funding Source

4 Industry

1 Government/Foundation
1 Academia

1 Other/Unknown

Specify:

Citation (Journal Name. Year;Volume:Page):

Study Population

Inclusion Criteria:

Exclusion Criteria:

Duration of follow-up:

Design Characteristics

Terminal Outcome

Study Design

O RCT - Parallel

O RCT - Crossover
1 Obs — Cohort

1 Obs — Case Control
1 Obs — Cross-Sectional

U Obs — Registry
U Case Report
4 Other

O Mortality
U Bone Outcomes

U Health-Related Quality-of-Life

Predictor 1

List/Define:

4 Significantly Related

d Not Significant

Univariate Stats:

4 p-value

4 r-value

U HR (95%Cl)

d RR (95%Cl)

d OR (95%Cl)

U No stats given - only text

Provide Effect Size:

Multivariate Stats:

d p-value

Q r-value

4 AHR (95%ClI)

O ARR (95%Cl)

O AOR (95%Cl)

O No stats given - only text

Provide Effect Size:

Predictor 2

List/Define:

U Significantly Related

U Not Significant

Univariate Stats:

U p-value

U r-value

U HR (95%Cl)

U RR (95%Cl)

U OR (95%Cl)

U No stats given - only text

Provide Effect Size:

Multivariate Stats:

U p-value

U4 r-value

4 AHR (95%ClI)

4 ARR (95%ClI)

4 AOR (95%Cl)

O No stats given - only text

Provide Effect Size:

B-11




Predictor 3
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List/Define:

U Significantly Related

U Not Significant

Univariate Stats:

U p-value

U r-value

U HR (95%Cl)

U RR (95%Cl)

U OR (95%Cl)

U No stats given - only text

Provide Effect Size: Multivariate Stats:

U4 p-value

U r-value

U AHR (95%Cl)

U ARR (95%Cl)

U AOR (95%Cl)

U No stats given - only text

Provide Effect Size:

Predictor 4

List/Define:

4 Significantly Related

4 Not Significant

Univariate Stats:

4 p-value

U r-value

U HR (95%Cl)

U RR (95%Cl)

U OR (95%Cil)

U No stats given - only text

Provide Effect Size: Multivariate Stats:

d p-value

4 r-value

O AHR (95%ClI)

O ARR (95%ClI)

4 AOR (95%Cl)

O No stats given - only text

Provide Effect Size:

Predictor 5

List/Define:

4 Significantly Related

d Not Significant

Univariate Stats:

4 p-value

4 r-value

U HR (95%Cl)

d RR (95%Cl)

d OR (95%Cl)

U No stats given - only text

Provide Effect Size: Multivariate Stats:

d p-value

Q r-value

O AHR (95%Cl)

O ARR (95%Cl)

O AOR (95%Cil)

O No stats given - only text

Provide Effect Size:

Predictor 6

List/Define:

U Significantly Related

U Not Significant

Univariate Stats:

U p-value

U r-value

4 HR (95%Cl)

U RR (95%Cl)

U OR (95%Cl)

U No stats given - only text

Provide Effect Size: Multivariate Stats:

U p-value

U r-value

a AHR (95%CI)

O ARR (95%Cl)

O AOR (95%Cl)

O No stats given - only text

Provide Effect Size:

B-12




Malignant Harms
Study Identification

Appendix B: Data Extraction Forms

First Author: Year:

Language: Location:

Funding Source Specify: Citation (Journal Name. Year;Volume:Page):
U Industry

U Government/Foundation

U Academia

4 Other/Unknown

Design Characteristics

Study Design

QA RCT - Parallel
 RCT - Crossover
4 Obs — Cohort

1 Obs — Case Control
U Obs — Cross-Sectional

U Obs — Registry
U Case Report
4 Other

Study Population

Inclusion Criteria:
U Idiopathic Short Stature
U Growth Hormone Deficiency

Exclusion Criteria:

rhGH product name:

Dose/Frequency as given in article:

Total dose/week:

Control product:

Dose/Frequency:

Run-in period? Describe Run-in:
U Yes

4 No

Patients removed from run-in, why:

B-13
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#enrolled: #completed: #Withdrawals: #rhGH w/d, why: #Control w/d, why:

Length of Study: Duration of follow-up:

Biomarkers (Continuous) — Means (Standard Deviations or Standard Errors; please specify)

rhGH group Control group
Sample size
(n)
Baseline Endpoint Mean P-value for | Baseline Endpoint Mean P-value for | Mean P-value for
Mean (SD)* | Mean (SD) | Change Change Mean (SD) Mean (SD) | Change Change Difference | Difference
from from from from between Between
Baseline Baseline Baseline Baseline groups Groups
(SD) (SD) (SD)
IGF-I (ng/dl)
IGF-I Z-
score
IGFBP-3
(ng/ml)
IGFBP-3 Z-
score

Cancer Outcomes (Categorical)

rhGH group Control group

Sample size (n)

Cancer — Describe type:

Cancer (number of cases)

Cancer — Describe type:

Cancer (number of cases)

Cancer — Describe type:

Cancer (number of cases)

B-14
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C. Excluded Studies from Searches

Excluded Studies from Full-Text Review of Key Questions 1, 2, 4, 6,

and 7 Search

Reference

Reason for Exclusion

Bucuvalas JC, Chernausek SD. Growth hormone and cystic fibrosis: Good for more
than growth? J Pediatr 2001;139:616-8.

Not a report of a new
discovery

Colombo C, Battezzati A. Growth failure in cystic fibrosis: A true need for anabolic
agents? J Pediatr 2005;146:303-5.

Not a report of a new
discovery

Legend: CF=cystic fibrosis; rhGH=recombinant human growth hormone

Excluded Studies from Full-Text Review of Key Question 3 Search

Reference

Reason for Exclusion

Abbott J, Hart A, Morton AM, et al. Can health-related quality of life predict
survival in adults with cystic fibrosis?. Am J Respir Crit Care Med 2009;179:54-8.

Not evaluating the link
between intermediate
outcomes and important
health outcomes

Abbott J, Morton AM, Musson H, et al. Nutritional status, perceived body image
and eating behaviours in adults with cystic fibrosis. Clin Nutr 2007;26:91-9.

Not evaluating the link
between intermediate
outcomes and important
health outcomes

Abman SH, Accurso FJ, Bowman CM. Persistent morbidity and mortality of protein
calorie malnutrition in young infants with CF. J Pediatr Gastroenterol Nutr
1986;5:393-6.

Not evaluating the link
between intermediate
outcomes and important
health outcomes

Aebi C, Bracher R, Liechti-Gallati S, et al. The age at onset of chronic pseudomonas
aeruginosa colonization in cystic fibrosis--prognostic significance. Eur J Pediatr
1995;154:S69-73.

Not evaluating the link
between intermediate
outcomes and important
health outcomes

Amadori A, Antonelli A, Balteri I, et al. Recurrent exacerbations affect FEV(1)
decline in adult patients with cystic fibrosis. Respir Med 2009;103:407-13.

Not evaluating the link
between intermediate
outcomes and important
health outcomes

Amelina E, Senkevich N, Cherniak A, et al. Home intravenous therapy in adult
cystic fibrosis patients. The impact on lung fuction and quality of life [abstract].
European Respiratory Journal 2000;16:123s.

Not evaluating the link
between intermediate
outcomes and important
health outcomes

Aris RM, Stephens AR, Ontjes DA, et al. Adverse alterations in bone metabolism
are associated with lung infection in adults with cystic fibrosis. Am J Respir Crit
Care Med 2000;162:1674-8.

Not evaluating the link
between intermediate
outcomes and important
health outcomes

Arrington-Sanders R, Yi MS, Tsevat J, et al. Gender differences in health-related
quality of life of adolescents with cystic fibrosis. Health Qual Life Outcomes
2006;4:5.

Not evaluating the link
between intermediate
outcomes and important
health outcomes

Assael BM, Casazza G, lansa P, et al. Growth and long-term lung function in cystic
fibrosis: A longitudinal study of patients diagnosed by neonatal screening. Pediatr
Pulmonol 2009;44:209-15.

Not evaluating the link
between intermediate
outcomes and important
health outcomes
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Reference

Reason for Exclusion

Aurora P, Whitehead B, Wade A, et al. Lung transplantation and life extension in
children with cystic fibrosis. Lancet 1999;354:1591-3.

Evaluating terminal
outcomes after an
intervention
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Legend: CF=cystic fibrosis; GHD=growth hormone deficient; IGF=insulin-like growth factor; IGFBP=insulin-like growth factor-binding protein;
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D. Glossary

Alltagsleben (Every Day Life): General quality of life measure developed in German-speaking
populations. Higher scores indicate higher quality of life.

Anti-Human Growth Hormone (Anti-hGH) Antibodies: Proteins made by the host immune
system that bind and neutralize human growth hormone.

Bilirubin: A breakdown product from red blood cell catabolism whose levels are increased in
liver disease. Presented in units of mg/dl.

Bio-Electrical Impedance Assessment (BIA): Method for estimation of proportion of lean body
mass versus fat mass. Lean body mass includes mass from bone, muscle, water, and other body
tissues. BIA utilizes electrical current to determine body content from the rate of electrical flow.

Body Mass Index (BMI): Measure of body fat relative to height. Presented as a ratio of weight
to square of the height. Presented in units kg/m®.

Bone Mineral Content (BMC): Measure of the amount of bone in the body. Measurement is
usually done with dual energy x-ray absorptiometry (DEXA). Presented in units of weight such
as grams.

Burkholderia cepacia: A pathogenic gram negative bacteria which can cause pneumonia in
cystic fibrosis patients with underlying lung problems.

Child Health Questionnaire (CHQ): General health measure containing 75 items in 10 health
concepts: physical functioning, bodily pain, role/social limitations attributable to physical
condiction, general health perceptions, role/social limitations attributable to emotions, role/social
limitations attributable to behavior, mental health behavior problems, self-esteem, and
limitations in family activities. Higher scores indicate higher quality of life.

Confidence Intervals (CIs): A range that is likely to include the given value. Usually presented
as a percent (%). For example, a value with 95% confidence interval implies that when a
measurement is made 100 times, it will fall within the given range 95% of the time.

Correlation Coefficient: A value (which usually ranges from zero to one) that indicates the
degree of relationship between two variables. For example, a correlation coefficient of one
would indicate a strong relationship.

Cystic Fibrosis Quality of Life (CFQoL) Questionnaire: Disease-specific questionnaire
consisting of 52 items across nine domains: physical functioning, social functioning, treatment
issues, chest symptoms, emotional functioning, concerns for the future, interpersonal
relationships, body image, and career issues. Higher scores indicate higher quality of life.

Cystic Fibrosis Questionnaire (CFQ): Disease-specific questionnaire with 44 items across 12
dimensions: physical functioning, role, vitality, emotional functioning, social, body image, eating



Appendix D: Glossary

disturbances, treatment burden, health perceptions, weight, respiratory symptoms, and digestive
symptoms. Higher scores indicate higher quality of life.

Cystic Fibrosis Transmembrane Regulator (CFTR): Protein that is responsible for transport
of sodium and chloride across epithelial membranes. Defects in the protein are responsible for
the viscous and excessive secretions in cystic fibrosis.

Cystic Fibrosis-Related Diabetes (CFRD): A type of glucose intolerance caused by insulin
resistance and decreased insulin production (due to scarring of the pancreas).

DerSimonian and Laird Random-Effects Model: A statistical method based on the assumption
that the effects observed in different studies (in a meta-analysis) are truly different.

Dual Energy X-Ray Absorptiometry (DEXA): A common method of measuring bone mineral
content (BMC) using two x-ray beams with different energy levels. Absorption due to soft tissue
is taken into account (and subtracted out) when determining BMC.

Egger’s Weighted Regression Statistics: A method of identifying and measuring publication
bias.

Euro-QOL 5D (EQ-5D): A multidimension descriptive system of health status. Five dimensions
are: mobility, self care, usual activity, pain, discomfort, and anxiety-depression. Higher scores
indicate higher quality of life.

Forced Expiratory Volume in One Minute (FEV1): Volume of air forcefully exhaled in one
minute. Usually presented in units of liters.

Forced Vital Capacity (FVC): Total volume of air that can be exhaled forcefully after a deep
inhalation. Usually presented in units of liters.

Gallstones: Concentrated deposits of bile that can vary in size and usually form in the
gallbladder or bile duct.

Glutamate (GLN): A nonessential amino acid whose levels may be depleted in cystic fibrosis
patients due to malnutrition and acute stress from infections.

Glutamate-Oxaloacetate Transaminase: Liver enzyme whose levels are increased during liver
damage.

Glutamate-Pyruvate Transaminase: Liver enzyme whose levels are increased during liver
damage.

Glycosylated Hemoglobin Alc (HbAiIc): Measure of the amount of sugar-bound hemoglobin.
Marker of plasma sugar concentrations over the past three months. Presented in units of percent
(%) of total hemoglobin.
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Health Related Quality of Life (HRQoL): Assessment of the overall well-being of a patient.
Usually in the form of questionnaires that can be tailored to specific disease states such as cystic
fibrosis.

Human Growth Hormone (hGH): Also known as somatotropin. A naturally occurring peptide
that is responsible for growth of cells in several areas of the body including muscle and bone.

Hypoalbuminemia: A condition where levels of albumin, which is produced by the liver, are
low in the blood. Usually indicative of liver damage.

I%: Measure of degree of variation due to statistical heterogeneity. Usually reported as a percent
ranging from 0 to 100.

Idiopathic Short Stature (ISS): An unexplained condition where the patient has a significantly
lower-than-expected height.

Insulin-Like Growth Factor 1 (IGF-1): Protein hormone responsible for growth and
development. Levels increase and decrease with growth hormone levels and malnutrition
respectively. Also, a potent inhibitor of cell apoptosis; therefore, it is used as a lab marker to
evaluate cancer risk in patients receiving recombinant human growth hormone therapy.
Presented in units ng/ml.

Insulin-Like Growth Factor-Binding Protein 3 (IGFBP-3): Protein that binds and regulates
insulin-like growth factors including insulin-like growth factor 1 (IGF-1). Used as a lab marker
to evaluated cancer risk in patients receiving recombinant human growth hormone therapy.
Presented in units ng/ml.

Interquartile Range (IQR): Collection of values that fall between the 25™ percentile and 75"
percentile.

Lean Body Mass (LBM): Total weight of all components of the body (muscle, bone, and other
tissues) excluding the weight from fat. Used as an efficacy endpoint in recombinant growth
hormone therapy. Usually presented in kilograms.

Lean Tissue Mass (LTM): See lean body mass.
Leucine (Leu): An amino acid whose isotope is used to determine protein turnover.

Leucine Oxidation (LeuOX): Measurement made with leucine isotope that represents protein
oxidation, which represents elimination of amino acids from the body. Presented in units
pumol/kg*h.

Liver Cirrhosis: A condition resulting from chronic disease of the liver where normal tissue has
been replaced by fibrous scar tissue.

Medical Outcomes Short Form 36 (SF-36): General quality of life scale. Contains eight
domains: physical functioning, role limiations due to physical problems, social functioning,
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bodily pain, mental health, role limitations due to emotional problems, vitality, and general
health perceptions. Higher scores indicate higher quality of life.

Meta-Analysis: The process of extracting and pooling data from several studies investigating a
similar topic to synthesize a final outcome.

Nonoxidative Leucine Disappearance (NOLD): Measurement made with leucine isotope that
represents overall body protein synthesis. Presented in units pmol/kg*h.

Nottingham Health Profile (NHP): General quality of life questionnaire designed to measure
perceived health problems and their impact on activities of daily living. Higher scores indicate
poorer health.

Oxidation/[Nonoxidative Leucine Disappearance (NOLD)]: Ratio of leucine oxidation to
NOLD provides an estimate of whole body protein catabolism. Presented in units pmol/kg*h.

Oxygen Pulsepeak: Amount of oxygen consumed per heart beat during exercise. Presented in
units ml/beat.

Oxygen Uptake (V0,): Volume of oxygen used per unit of time. Presented in units mL/min.

Peak Oxygen Uptake (Vo,-Peak): Volume of oxygen used during the last 30 seconds of
exercise. Presented in units mL.

Prader-Willi Syndrome: A genetic disorder characterized by short stature, low muscle tone,
cognitive disabilities, incomplete sexual development, behavioral problems, and constant feeling
of hunger.

Publication Bias: The possibility that published studies may not represent all the studies that
have been conducted, and therefore, create bias by being left out of a meta-analysis.

Q Statistic: A test to assess the presence of statistical heterogeneity among several studies.

Quality of Well-Being Scale (QWB): General health status measurement system, which assigns
scores to levels of well-being based on social preferences and physical function. Three
dimensions measure are mobility, physical activity, and social activity. Higher scores indicate
higher quality of life.

Questions on Life Satisfaction: General health status measure on eight dimensions
(friends/acquaintances, leisure time/hobbies, general health, income/financial security,
occupation/work, housing/living condition, family life/children, and partner
relationship/sexuality) and eight health-related dimensions (physical condition/fitness, ability to
relax, energy/zest for life, mobility, vision and hearing, freedom from anxiety, freedom from
aches and pain, and independence from help/care). Higher score indicates higher quality of life.

Rate of Appearance of Leucine (LeuRa): Measurement made with leucine isotope that
represents the rate of protein breakdown. Presented in units pmol/kg*h.
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Recombinant Human Growth Hormone (rhGH): Also known as somatropin. A synthetic
form of the naturally occurring human growth hormone that is used for a variety of disorders
including growth hormone deficiency, weight management, and possibly cystic fibrosis.

Relative Risks (RRs): The ratio of an event occurring in an exposed group to an event
occurring in a non-exposed group in a given population.

Sensitivity Analyses: A ‘what if” analysis that helps determine the robustness of a study. Helps
determine the degree of importance of each variable for a given outcome.

Sickness Impact Profile (SIP): Quality of life assessment tool which contains 136 items
grouped into 12 categories of activity, evaluating behavioral dysfunction, physical dysfunction
which summarizes three categories (ambulation, mobility, body care and movement), and
psychosocial dysfunction which summarizes four categories (social interaction, communication,
alertness, and emotional behavior). Higher scores indicate poorer health.

Skinfold Thickness: Measure of the amount of fat under the skin, determined by caliper.
Measurements at several sites are required because the proportion of fat at each site varies with
age, gender, and race. Skinfold measurements typically taken at triceps, subscapular, and supra-
ileac sites.

Standard Deviations (SDs): A measure of the variability of a data set. For a simple data set
with numbers, can be calculated using the following formula:

6 = ((x-Xm)) /N)*
o 1is standard deviation
Xp 1S the average
> (X-Xp) 1s the sum of x,, subtracted from each individual number x
N is the total number of values
Note: Other formulas also exist.

Standard Deviation Scores (SDS): See Z-Scores.
Statistical Heterogeneity: Variability in the observed effects among studies in a meta-analysis.

Steatorrhea: The presence of excessive amounts of fat in stools. Usually occurs secondary to
pancreatic disease.

Sweat Test: A standard diagnostic test for cystic fibrosis that measures the concentration of
chloride in a patient’s sweat after induction of sweat glands via iontophoresis. A chloride
concentration of 60 mmol/L or greater is consistent with the diagnosis of cystic fibrosis, while a
concentration of 40 to 60 mmol/L is borderline.

Tanner Staging: A scale based of the physical development of primary and secondary sexual
characteristics including presence and quality of pubic hair (males and females), breast size
(females), and testicular volume (males). Stages range from 1 to 5 in increasing development.

Thyroxin: Hormone produced by the thyroid gland that regulates the metabolic rate of the body.
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Trim-and-Fill Method: In cases where publication bias is detected, theoretical studies are
statistically either imputed or removed to yield a theoretical result.

Turner Syndrome: A genetic disorder of the sex chromosomes resulting in a variety of physical
abnormalities including short stature.

Ventilationpea: Volume of air obtained during the last 30 seconds of exercise. Presented in
units L/min.

Watt: Unit of power that helps measure rate of energy expenditure.

Weighted Mean Difference (WMD): Composite endpoint determined by the pooling of
continuous data from all studies in the meta-analysis. Each study’s mean, standard deviation,
and sample size is taken into account to determine its level of contribution to the composite
endpoint. For example, a study with a large sample size will have a greater impact on the
composite endpoint than a similar study with a small sample size.

Weight-for-Height: The expected weight for a given height on a reference population growth
chart.

Z-Scores: Difference between the value for an individual and the median value of the reference
population, divided by the standard deviation of the reference population

Z-Score (or SD Score or SDS)=(observed value) — (median reference value)
Standard deviation of reference population
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Acronym/Abbreviation
ADA
AHRQ
BG
BIA
BMC
BMI
CcC
CDC
CER
CF
CFRD
CFTR
CI
DEXA
FPC

FEV,
FVC
GHD
GLN
GRADE

HbAlc
hGH
HRQoL
IGF-1
IGFBP-3
IQR

ISS
LBM
Leu
LeuRa

NOLD
NR
PRISMA

RCT
rhGH
RR
SD
SDS
SMD
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Definition

American Dietetic Association

Agency for Healthcare Research and Quality
Blood glucose

Bio-electrical impedance assessment

Bone mineral content

Body mass index

Cubic centimeters, also milliters

Centers for Disease Control and Prevention
Comparative effectiveness review

Cystic fibrosis

Cystic fibrosis-related diabetes

Cystic fibrosis transmembrane regulator
Confidence interval

Dual energy x-ray absorptiometry
Evidence-based Practice Center

Value for females

Forced expiratory volume in one second
Forced vital capacity

Growth hormone deficiency

Glutamate

Grading of Recommendations Assessment, Development and
Evaluation

Glycosylated hemoglobin Alc

Human growth hormone

Health-related quality-of-life

Insulin-like growth factor-1

Insulin-like growth factor binding protein-3
Interquartile range

Idiopathic short stature

Lean body mass

Leucine

Rate of appearance of leucine

Value for males

Rate of nonoxidative leucine disappearance
Not reported

Preferred Reporting Items for Systematic Reviews and Meta-
Analyses

Randomized controlled trials

Recombinant human growth hormone
Relative risk, also risk ratio

Standard deviation

Standard deviation score

Standardized mean difference



TEP
ULN
VOz
Vo,.max
Vo,-peak

WHO
WMD
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Technical Expert Panel
Upper limit of normal
Oxygen uptake

Maximum oxygen uptake
Peak oxygen uptake

Watt

World Health Organization
Weighted mean difference
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F. Additional Evidence Tables

Table 1. Trials reporting the relationship between pulmonary function and mortality

Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Huan1g, Patients with CF seen at the clinic who Until death Student’s t test %FVC at ES NR NR
1987 had attained age 18 by the end of 1984. or Dec 1984 | or Chi-square baseline NS
N=142 test and Cox FEV4«/FVCat | ESNR NR
proportional baseline NS
hazards model
Coreg, All patients with CF seen in established 1 year Student’s t test %FEV; at MD -40% NR
1988 clinics for CF in Boston or Toronto in baseline in p<0.05
N=1033 1982. Boston
%FEV, at MD -40% NR
baseline in p<0.001
Toronto
Kerem, Patients with CF followed between 1977 2 years Cox proportional | %FVC RR 1.9 RR 2.0 Univaraite and
1992° and 1989, whose pulmonary function was hazards model (10% (95%CI 1.8, (95%CI 1.8, Multivariate
N=673 evaluated at least once before the end of decrease) 2.1) 2.2) results reported
1987. as relative risk,
likely reflect
hazard ratio
%FEV:(10% | RR1.8 RR 2.0 Univaraite and
decrease) (95%CI 1.7, (95%CI 1.9, Multivariate
2.0) 2.2) results reported
as relative risk,
likely reflect
hazard ratio
Nixon, Patients with CF aged 7 to 35, who 8 years Cox proportional | %FEV4<50 RR 3.7 RR 1.1 Univaraite and
1992* underwent pulmonary function and hazards model versus 265% (95%CI 1.8, (95%CI 0.4, Multivariate
N=109 exercise testing in the late 1970s. 7.9) 2.7) results reported

as relative risk,
likely reflect
hazard ratio
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Table 1. Trials reporting the relationship between pulmonary function and mortality

Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Sharples, Adult patients with CF accepted for heart- | Until death Cox proportional | FEV; at RR 0.28 NR Univaraite
1993° lung transplantation between Jan 1, 1985 | or transplant | hazards model baseline (95%CI 0.08, results reported
N=67 and Dec 31, 1990. by Dec 31, 0.97) as relative risk,
1990 likely reflects
hazard ratio
%FEV; at RR 0.96 NR Univaraite
baseline (95%CI 0.92, results reported
1.00) as relative risk,
likely reflects
hazard ratio
FEV4/FVCat | RR1.00 NR Univaraite
baseline (95%Cl 0.98, results reported
1.03) as relative risk,
likely reflects
hazard ratio
Ciriaco, All patients with CF listed for lung Until death Student’s t test FVC at MDO L NR
1995° transplantation between Jan 1990 and or transplant baseline (95%CI
N=67 July 1993. by July -0.48,0.48)
1993 %FVC at MD -2% NR
baseline (95%CI
-5.35,9.35)
FEV at MD -0.149 L NR
baseline (95%CI
-0.08,0.38)
%FEV, at MD -5 % NR
baseline p<0.02
Corey, Patients from the Canadian Patient Data Until death Cox proportional | %FEV4 HR 0.93 HR 0.93
1996 Registry, operated from the Canadian or 1989 hazards model (95%CI10.92, | (95%CI0.92,
N=3,795 Cystic Fibrosis Foundation, between 0.94) 0.94)
1970 and 1989.
Coreg, All patients with CF born between 1960 25 years Mixed-model %FEV4 NR SS
1997 and 1974 who had at least two recorded regression decline
N=366 pulmonary function tests, and whose first analysis %FVC decline | NR SS

test was performed before age 10.
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Table 1. Trials reporting the relationship between pulmonary function and mortality

Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Hayllar, Patients with CF seen between 1969 and | Until death Cox proportional | %FVC at ES NR RR 0.963 Multivariate
1997° 1987, followed until death or 1989. or 1989 hazards model baseline p<0.001 p<0.0001 results reported
N=403 as relative risk,
likely reflects
hazard ratio
%FEV; at ES NR RR 0.943 Multivariate
baseline p<0.001 p<0.0001 results reported
as relative risk,
likely reflects
hazard ratio
Moorcroft, Patients with CF who underwent exercise | 5 years Student’s t test %FEV at MD -29.2% ES NR
1997'° testing between 1986 and 1989. baseline p<0.001 SS
N=92
Rosenfeld, | All patients with CF seen at a Cystic 2 years Cox proportional | %FEV,60-80 | HR 2.7 HR 1.8
1997™" Fibrosis Foundation-accredited clinic hazards model versus >80 (95%CI 1.4, (95%CIl 0.7,
N=21,047 between Jan 1988 and Dec 1992. 5.5) 4.3)
%FEV140-59 | HR 14.0 HR 11.3
versus >80 (95%CI 7.8, (95%Cl 4.9,
25.1) 26.3)
%FEV1 <40 HR 56.7 HR 27.5
versus >80 (95%CI 32.6, (95%CI 11.2,
98.5) 67.8)
Bell, 1998™ | All patients with CF seen for routine clinic | 4 years Kaplan-Meier %FEV; at ES NR ES NR
N=84 appointment within 3 months of Feb survival analysis | baseline p<0.00001 SS
1994. and Cox
proportional
hazards model
Milla, All patients with CF followed up since Until death Cox proportional | %FVC decline | MD 0.39% per | ES NR
1998 1975 in whom at least 3 years of follow- or time of hazards model year NS
N=61 up data were available and who had analysis NR p=0.1
FEV1 <30% predicted in more than three %FEV, MD 1.07% per | HR 1.3
measurements within a single year and decline year p=0.0001
who did not have a subsequent value p=0.0001

>30% predicted on more than one
occasion.
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Table 1. Trials reporting the relationship between pulmonary function and mortality

Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Venuta, Patients with CF evaluated for lung NR Student’s t test FVC at MDOL NR
1998™ transplantation. baseline (95%Cl -
N=22 0.58,0.58)
%FVC at MD -2% NR
baseline (95%CI
-6.89,10.89)
FEV; at MD -0.09 L NR
baseline (95%CI
-0.17,0.36)
%FEV; at MD 3.4% NR
baseline (95%CI
-1.53,8.33)
Robinson, Patients with CF between 7-18 years of 4 years Fisher’'s exact %FEV1 MD 6.1%/year | NR
2000" age, followed at the Children’s Hospital in test decline in 4 p<0.01
N=56 Boston, Massachusetts between 1980 years
and 1997. preceding
death
%FEV4 MD 9.7%/year | NR
decline in 2 p<0.01
years
preceding
death
%FEV4 MD NR
decline in 2 to | 4.25%/year
4 years p=0.22
preceding
death
Vizza, Patients with CF listed for lung Until death Student’s t test FVC at MD -0.27 L NR
2000'® transplantation at Barnes-Jewish Hospital | or Feb 1999 baseline p=0.006
N=146 between Jan 1, 1989 and May 12, 1998. %FVC at MD -4% NR
baseline p=0.031
FEV; at MD -0.04 L NR
baseline p=0.251
%FEV1 at MD 0% NR
baseline p=0.823
FEV+/FVC at | MD 0.04 NR
baseline p=0.011
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Table 1. Trials reporting the relationship between pulmonary function and mortality

Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Liou, Patients in the Cystic Fibrosis Foundation | 5 years Cox proportional | %FEV, ES NR OR 0.96 Multivariate
2001" Patient Registry who were alive in Jan hazards model SS NR results reported
N=5820 1993, and for whom follow-up data were as odds ratio,
available through Dec 1997. likely reflects
hazard ratio
Sharma, Patients with CF attending to Royal Until death Cox proportional | FEV, at HR 0.999 NR
2001 Brompton Hospital between 1985 and or 1996 hazards model baseline (95%CI 0.998,
N=584 1996. 0.999)
%FEV; at HR 0.945 HR 0.953
baseline (95%CI 0.934, | (95%Cl 0.931,
0.956) 0.975)
%FEV1 =30 HR 4.83 NR
(95%CI 3.44,
6.78)
Mayer- All patients in the Cystic Fibrosis 2 years Logistic Mean FEV;in | ES NR OR 0.09 Multivariate
Hamblett, Foundation National Patient Registry who regression 1996 SS (95%CI 0.07, results reported
2002" were age 6 years or older on Dec 31, 0.11) as odds ratio,
N=14,572 1996, who had not previously undergone likely reflects
lung transplantation, and were seen at a hazard ratio
CFF-accredited care center in 1996.
Schaedel, Patients with CF attending one of four CF | Median 8.5 Mixed-model FEVdecline NR SS
2002%° centers in Sweden, born before Jan years regression
N=377 1,1993 and having undergone at least analysis
two lung function tests
Stanchina, | Patients with CF who underwent Until death Student’s t test FEVat MD -0.142 L NR
2002%' evaluation for lung transplantation orJan 1999 | and Cox baseline (95%CI
N=44 between Nov 1990 and Jan 1999 at proportional -0.05,0.33)
Massachusetts General Hospital. hazards model %FEV at MD 4.8% NR
baseline (95%CI
-0.78,10.38)
Vedam, All adult patients with CF admitted to the Until death Relative risk %FEV, <24 RR 3.68 NR Univariate
2004% ICU at Royal Prince Alfred Hospital or 1 year calculation upon (95%CI 1.11, results reported
N=20 between 1988 and Apr 13, 2003. following admission 16.33) as relative risk,
ICU likely reflects
discharge hazard ratio
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Table 1. Trials reporting the relationship between pulmonary function and mortality

Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Ellaffi, Adult patients with CF followed at the CF | 1 year Cox proportional | %FEV1 in HR 1.00 NS
2005% center at Cochin Hospital, that were hazards model stable state (95%CI
N=69 admitted to the Pulmonary Department or prior to 0.91,1.02)
ICU of the hospital for severe pulmonary admission
exacerbations between Jan 1, 1997 and FEV, decline | HR0.70 NS
Jun 30, 2001. (95%CI 0.49,
1.00)
Pianosi, Children with CF seen at the CF clinic of Until death Cox proportional | FEV1decline HR 0.959 NR
2005% the Winnipeg Health Sciences Center, old | or Jan 2004 | hazards model (95%Cl 0.928,
N=28 enough (27 years) to perform a 0.0991)
progressive exercise test, at a scheduled FEV, at last HR 0.928 NR
clinic appointment when the patient was visit (95%CI 0.894,
clinically stable, between 1991 and 1996. 0.968)
Belkin, Adult and pediatric patients with CF listed | Until death Cox proportional | %FEV4 HR 2.1 NS
2006%° for lung, heart-lung, or heart-lung-liver or Dec 31, hazards model (10% (95%ClI 1.5,
N=346 transplantation at the University of 2002 decrease) 3.0)
Pennsylvania, Stanford University %FVC HR 1.3 NS
Medical Center, Children’s Hospital of (10% (95%ClI 1.1,
Philadelphia, Toronto General Hospital decrease) 1.6)
and the Hospital for Sick Children in FEV1<30% at | HR 3.8 HR 6.8
Toronto between Jan 1990 and Dec 31, baseline (95%Cl 2.0, (95% Cl 2.4,
2002. 7.5) 19.3)
Texereau, Adult CF patients admitted to the ICU, 1 year Cox proportional | %FEV+, best HR 0.97 NR
2006%° who had never received a solid-organ hazards model value within (95%CI 0.93,
N=42 transplant, between Jan 2000 and Jun six months 1.02)
2003. preceding
ICU
admission
%FEV1 HR 1.25 HR 1.47
decline per (95%Cl 1.04, (95%Cl 1.18,
year 1.52) 1.85)
Courtney, Adult patients (age=17 in 2000) from 10 years Cox proportional | %FEV at MD -28.3% ES NR
20074 Belfast and Cork, between 1995 and hazards model baseline p<0.001 p<0.0001
N=183 2005.
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Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Rosenthal, Patients with CF born before 1993 with at | Until death Positive FEV4 Z-score | PPV 47 NR
2008% least 4 annual lung function or transplant | predictive value | threshold -2 Sens 70
N=298 measurements in the patient database at | by Jan 4, and sensitivity atage 8
the Royal Brompton Hospital in 2007 for mortality and | FEV, Z-score | PPV 13 NR
London,UK. Mann Whitney U | threshold -2 Sens 33
test atage 9
FEV: Z-score | PPV 25 NR
threshold -2 Sens 68
at age 10
FEV: Z-score | PPV 25 NR
threshold -2 Sens 76
at age 11
FEV: Z-score | PPV 10 NR
threshold -2 Sens 64
at age 12
FEV: Z-score | MD 0.04 NR
decline in 2 (95%CI
year prior to -1.52,1.60)
age 10
FEV1 Z-score | MD 0.21 NR
decline in 2 (95%CI
year prior to -0.35,0.77)
age 11
FEV¢ Z-score | MD 0.35 NR
decline in 2 (95%CI
year prior to -0.31,1.01)
age 12

*Mean differences presented as values in patients who died versus those who survived (meangieqs — Mmeansurived)
Legend: CF=cystic fibrosis; Cl=confidence interval, ES=effect size; FEV =forced expiratory volume in 1 second; %FEV=percent predicted forced expiratory

volume in 1 second; FVC=forced vital capacity; %FVC=percent predicted forced vital capacity; HR=hazard ratio; MD=mean difference; NR=not reported; NS=not

significant; OR=0dds ratio; PPV=postivie predictive value; RR=relative risk; Sens=sensitivity; SS=statistically significant
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Table 2. Trials reporting the relationship between anthropometrics and mortality

Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Kraemer, Children with CF seen between Jan Until death Chi-square test Relative ES NR NR
1978%° 1956 and Jun 1976, divided into three or age 10 underweight p<0.05
N=117 groups based on symptoms at diagnosis.
Huan1g, Patients with CF seen at the clinic who Until death Student’s t test Weight MD -10.8% NR
1987 had attained age 18 by the end of 1984. | or Dec 1984 | or Chi-square percentile p=0.0001
N=142 test and Cox Weight MD -39% ES NR
proportional percentile <5 at | p=0.0004 p<0.0001
hazards model age 18
Coreg, All patients with CF seen in established 1 year Student’s t test Height MD -1% NR
1988 clinics for CF in Boston or Toronto in percentile at (95%CI
N=1033 1982. baseline in -12.29,10.29)
Boston
Height MD -10% NR
percentile at P<0.05
baseline in
Toronto
Weight MD -25% NR
percentile at P<0.001
baseline in
Boston
Weight MD -25% NR
percentile at P<0.001
baseline in
Toronto
Kerem, Patients with CF followed between 1977 | 2 years Cox proportional | %Weight-for- RR 1.4 RR 1.4
1992° and 1989, whose pulmonary function hazards model height (95%CI 1.3, (1.3, 1.5)
N=673 was evaluated at least once before the 1.5)
end of 1987.
Nixon, Patients with CF aged 7 to 35, who 8 years Cox proportional | BMI <16 versus | RR 1.6 NR Univariate
1992* underwent pulmonary function and hazards model >18.6 (95%CI1 0.8, results reported
N=109 exercise testing in the late 1970s. 3.1) as relative risk,
likely reflects
relative risk
Sharples, Adult patients with CF accepted for Until death Cox proportional | Weight-for- RR 0.96 NR Univariate
1993° heart-lung transplantation, between Jan or hazards model height (95%Cl1 0.92, results reported
N=67 1, 1985 and Dec 31, 1990. transplant 0.99) as relative risk,
by Dec 31, likely reflects
1990 relative risk
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Table 2. Trials reporting the relationship between anthropometrics and mortality

Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Core)]/, Patients from the Canadian Patient Data | Until death Cox proportional | %Weight HR 0.95 HR 0.99
1996 Registry, operated from the Canadian or 1989 hazards model (95%CI 0.93, | (95%CI 0.98,
N=3795 Cystic Fibrosis Foundation, between 0.96) 1.00)
1970 and 1989.

Hayllar, Patients with CF seen between 1969 and | Until death Cox proportional | Height ES NR RR 0.033
1997° 1987, followed until death or 1989. or 1989 hazards model p<0.001 p<0.0001
N=403 % Weight ES NR NR

p<0.001
Moorcroft, Patients with CF who underwent 5 years Student’s t test BMI at baseline | MD -1.9 ES NR
1997 exercise testing between 1986 and 1989. kg/m? NS
N=92 p=0.001
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Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Rosenfeld, | All patients with CF seen at a Cystic 2 years Cox proportional | Height z-score HR 1.4 HR 1.1
1997 Fibrosis Foundation-accredited clinic hazards model -0.46 to -1.32 (95%Cl 0.9, (95%Cl 0.6,
N=21,047 between Jan 1988 and Dec 1992. versus >-0.46 2.1) 1.9)

Height z-score HR 1.6 HR 1.0

-1.33 to -2.21 (95%Cl 1.1, (95%CIl 0.5,

versus >-0.46 2.5) 1.9)

Height z-score HR 4.6 HR 1.9

-2.22t0-3.25 (95%CI 3.1, (95%CI 0.9,

versus >-0.46 6.7) 4.1)

Height Z-score HR 8.8 HR 2.9

<-3.26 versus (95%Cl 5.9, (95%Cl 1.2,

>-0.46 13.1) 7.0)

Weight Z-score | HR 1.2 NR

-0.49t0-1.25 (95%CIl 0.7,

versus >-0.49 2.1)

Weight Z-score | HR 2.8 NR

-1.26 t0 -1.98 (95%ClI 1.7,

versus >-0.49 4.4)

Weight Z-score | HR 7.8 NR

-1.98 to -2.74 (95%Cl 5.0,

versus >-0.49 12.2)

Weight Z-score | HR 16.4 NR

<-2.75 versus (95%CI 10.5,

>-0.49 25.6)

%IBW 98 to HR 0.9 NR

104.9 versus (95%Cl 0.6,

2105 1.5)

%IBW 90 to HR 1.6 NR

97.9 versus (95%CI 1.1,

2105 2.3)

%IBW 84 to HR 3.2 NR

89.9 versus (95%Cl 2.2,

2105 4.7)

%IBW <84 HR 7.1 NR

versus 2105 (95%CIl 5.0,

10.2)

Bell, 1998 All patients with CF seen for routine 4 years Kaplan-Meier BMI at baseline | ES NR ES NR
N=81 clinic appointment within 3 months of survival analysis p=0.05 SS

Feb 1994.

and Cox
proportional
hazards model
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Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Venuta, Patients with CF evaluated for lung NR Student’s t test %Weight MD -3.3% NR
1998™ transplantation. (95%Cl
N=22 -6.25,12.85)
Vizza, Patients with CF listed for lung Until death Student’s t test Height MD -3 cm NR
2000'° transplantation at Barnes-Jewish or Feb 1999 p=0.073
N=146 Hospital between Jan 1, 1989 and May Weight MD -2.4 kg NR
12, 1998. p=0.200
%I1BW MD 1% NR
p=0.685
Beker, Patients from the Cystic Fibrosis Until death Cox proportional | Height-for-age HR 2.9 NR
2001 Foundation registry born between 1980 or 1993 hazards model below 5™ (95%CI 1.23,
N=2273 and 1989, who had a minimum of four percentile, 6.91)
records, were alive at age 7, and males at age 5
contained a recorded height Height-for-age HR 6.3 NR
measurement at age 7 to 8. below 5™ (95%CI 2.10,
percentile, 18.87)
males at age 7
Height-for-age HR 4.3 NR
below 5™ (95%Cl 2.54,
percentile, 7.31)
females at age
5
Height-for-age HR 5.8 NR
below 5" (95%Cl 2.53,
percentile, 13.11)
females at age
7
Liou, Patients in the Cystic Fibrosis 5 years Cox proportional | Weight-for-age | ES NR OR0.75 Univariate
2001" Foundation Patient Registry who were hazards model Z-score SS NR results reported
N=5820 alive in Jan 1993, and for whom follow- as odds ratio,
up data were available through Dec likely reflects
1997. hazard ratio
Sharma, Patients with CF attending to Royal Until death Cox proportional | %IBW at HR 0.955 HR 0.968
2001 Brompton Hospital between 1985 and or 1996 hazards model baseline (95%CI (95%CI 0.947,
N=584 1996. 0.944, 0.967) | 0.99)
%IBW <85 HR 2.64 NR

(95%CI 1.85,
3.75)
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Table 2. Trials reporting the relationship between anthropometrics and mortality

Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Emerson, Patients with CF who were age 1to 5 8 years Kaplan-Meier Weight NR HR 3.9
2002% years as of Dec 31, 1990, with a date of estimate of percentile <5 (95%Cl 2.1,
N=3213 CF diagnosis before or during 1990, and survival and Cox | versus 7.3)
seen at a CF clinic during 1990 and alive regression percentile >50
at the end of 1990 that were registered model Weight NR HR 2.4
with the US Cystic Fibrosis Foundation percentile 5-15 (95%Cl 1.2,
National Patient Registry versus 4.8)
percentile >50
Weight NR HR 1.5
percentile 15- (95%Cl1 0.8,
50 versus 2.9)
percentile >50
Mayer- All patients in the Cystic Fibrosis 2 years Logistic Mean height in ES NR OR 1.04
Hamblett, Foundation National Patient Registry regression 1996 SS (95%CI 1.03,
2002" who were age 6 years or older on Dec 1.05)
N=14,572 31, 1996, who had not previously Mean weight in ES NR ES NR
undergone lung transplantation and were 1996 SS NS
seen at a CFF-accredited care center in
1996.
Oliveira, Patients with CF followed at the Hospital | 12 years Cox proportional | Height Z-score RR 4.06 NR Univariate and
2002% das Clinicas in Brazil between March hazards model threshold at p=0.06 multivariate
N=127 1977 and December 1997. -1.29 results reported
Birth weight RR 3.81 RR 7 as relative risk,
(kg) p=0.01 p<0.001 likely reflects
hazard ratio
Stanchina, | Patients with CF who underwent Until death Student’s t test Height at MD 0.6 in NR
2002%' evaluation for lung transplantation or Jan 1999 | Cox proportional | baseline (95% CiI
N=44 between Nov 1990 and Jan 1999 at hazards model -3.44,2.24)
Massachusetts General Hospital. Weight MD 6.5 Ibs NR
(95 ClI
-26.61,13.61)
BMI MD 1.26 NR
kg/m2
(95%CI
-3.91,1.39)
Banjar, All CF patients referred to the CF clinic 9 years Student’s t test Weight-for- MD -13 NR
2003* at the King Faisal Specialist Hospital and height at p=0.01
N=190 Research Center in Riyadh, Kingdom of baseline
Saudi Arabia during a 9 year period Height-for-age MD -1 NR
between Nov 1993 and Nov 2002. at baseline p=0.8
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Table 2. Trials reporting the relationship between anthropometrics and mortality

Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Vedam, All adult patients with CF admitted to the | Until death Relative risk BMI <18 upon RR 3.25 NR Univaraite
2004% ICU at Royal Prince Alfred Hospital or 1 year calculation admission (95%ClI 1.27, results reported
N=20 between 1988 and Apr 13 2003. following 3.25) as relative risk,
ICU likely reflects
discharge hazard ratio
Ellaffi, Adult patients with CF followed at the CF | 1 year Cox proportional | BMI on HR 0.87 NR
20053 center at Cochin Hospital, that were hazards model admission (95% ClI
N=69 admitted to the Pulmonary Department 0.69, 1.11)
or ICU of the hospital for severe
pulmonary exacerbations between Jan 1,
1997 and Jun 30, 2001.
Belkin, Adult and pediatric patients with CF Until death Cox proportional | Shortest height | HR 1.4 NS
2006% listed for lung, heart-lung, or heart-lung- or Dec 31, hazards model, quartile (95% CI1 0.9,
N=346 liver transplantation at the University of 2002 Student t test 2.4)
Pennsylvania, Stanford University BMI HR 1.0 NS
Medical Center, Children’s Hospital of (95% CI1 0.9,
Philadelphia, Toronto General Hospital 1.1)
and the Hospital for Sick Children in Height MD -1 cm NR
Toronto between Jan 1990 and Dec p=0.30
2002.
Texereau, Adult CF patients admitted to the ICU, 1 year Cox proportional | BMI HR 0.95 NR
2006%° who had never received a solid-organ hazards model (95%Cl 0.80,
N=42 transplant, between Jan 2000 and Jun 1.13)
2003.
Courtney, Adult patients (age=17 in 2000) from 10 years Cox proportional | BMl at baseline | MD -1.5 ES NR
20077 Belfast and Cork, between 1995 and hazards model kg/m? P=0.31
N=183 2005. P=0.008
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Table 2. Trials reporting the relationship between anthropometrics and mortality

Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Rosenthal, Patients with CF born before 1993 with Until death Positive BMI Z-score PPV 33 NR
2008% at least four annual lung function or predictive value | threshold -2 at Sens 9
N=298 measurements in the patient database at | transplant and sensitivity age 8
Royal Brompton Hospital in London,UK. | by Jan 4, for mortality and | BMI Z-score PPV 0 NR
2007 Mann Whitney U | threshold -2 at Sens 0
test age 9
BMI Z-score PPV 0 NR
threshold -2 at Sens 0
age 10
BMI Z-score PPV 7 NR
threshold -2 at Sens 6
age 11
BMI Z-score PPV 20 NR
threshold -2 at Sens 20
age 12
BMI Z-score MD -0.05 NR
decline in 2 (95%CI (-
year prior to 0.17,0.07)
age 10
BMI Z-score MD 0.53 NR
decline in 2 (95%CI
year prior to -0.25,1.31)
age 11
BMI Z-score MD 0.32 NR
decline in 2 (95%CI
year prior to -1.14, 0.50)
age 12

*Mean differences presented as values in patients who died versus those who survived (meangieqs — Mmeansurived)

Legend: BMI=body mass index; CF=cystic fibrosis; Cl=confidence interval; ES=effect size; HR=hazard ratio; IBW=ideal body weight; MD=mean difference;

NR=not reported; NS=not significant; OR=0dds ratio; PPV=positive predictive value; RR=relative risk; Sens=sensitivity; SS=statistically significant
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Table 3. Trials reporting the relationship between exercise tolerance and mortality

Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Nixon, Patients with CF aged 7 to 35, who 8 years Cox V02 peak <58 | RR 6.4 RR 3.2 Univariate and
1992* underwent pulmonary function and exercise proportional versus (95%CI 2.6, (95%Cl 1.2, Multivariate
N=109 testing in the late 1970s. hazards model | 282% 15.7) 8.6) results reported
as relative risk,
likely reflects
hazard ratio
Sharples, Adult patients with CF accepted for heart- Until death Cox 12 minute RR 0.89 NR Univariate results
1993° lung transplantation, between Jan 1, 1985 or transplant | proportional walk test (95%CI reported as
N=67 and Dec 31, 1990. by Dec 31, hazards model | (>540 0.41,1.95) relative risk, likely
1990 meters) reflects hazard
ratio
Ciriaco, All patients with CF listed for lung Until death Student’s t test | 6 minute MD -101.7 m NR
1995° transplantation. or transplant walk test NS
N=67 by July
1993
Kadikar, Patients assessed for lung transplant at the Until death Student’s t test | 6 minute MD -137.4 m NR
1997 Toronto Lung Transplant Program and either | or transplant walk test p=0.016
N=41 were accepted to the program or died during | by Jun 1995
assessment were retrospectively reviewed
between Jan 1991 and Jun 1995.
Moorcroft, Patients with CF who underwent exercise 5 years Student’s ttest | Vogpeak % MD -12.9% ES NR
1997 testing between 1986 and 1989. predicted p=0.022 NS
N=92 Woeak % MD -18.1% ES NR
predicted p=0.015 NS
VE/No, MD 6.3 ES NR
p=0.002 NS
VEpeak MD -8.1 L/min | ES NR
p=0.04 NS
Venuta, Patients with CF evaluated for lung NR Student’s t test | 6 minute MD -43 m NR
1998™ transplantation. walk test (95%CI
N=22 -53.23,
139.23)
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Table 3. Trials reporting the relationship between exercise tolerance and mortality

Study, Population/Setting Duration of | Type of Predictor Univariate Multivariate Comments
Year Follow-up Analysis Relationship | Relationship
Vizza, Patients with CF listed for lung Until death Cox 6 minute RR 0.73 RR 0.69 Univariate and
2000'° transplantation at Barnes-Jewish Hospital or Feb 1999 | proportional walk test, (95%CI 0.62, (95%CI 0.57, Multivariate
N=146 between Jan 1, 1989 and May 12, 1998. hazards model | 50 m 0.87) 0.84) results reported
increment as relative risk,
likely reflects
hazard ratio
6 minute RR 0.82 NR Univariate results
walk test, (95%CI 0.72, reported as
5% 0.94) relative risk, likely
increment reflects hazard
ratio
Stanchina, | Patients with CF who underwent evaluation Until death Student’s t test | VO2.max MD -0.171 NR
2002%' for lung transplantation between Nov 1990 orJan 1999 | and Cox initial L/min
N=44 and Jan 1999 at Massachusetts General proportional (95%CI
Hospital. hazards model -1.85,2.19)
Pianosi, Children with CF seen at the CF clinic of the | Until death Cox VO02-peak HR 0.953 NR
2005% Winnipeg Health Sciences Center, old or Jan 2004 | proportional final (95%CI 0.865,
N=28 enough (=7 years) to perform a progressive hazards model 1.051)
exercise test, at a scheduled clinic V02.peak at HR 0.845 NR
appointment when the patient was clinically last visit (95%Cl 0.757,
stable, between 1991 and 1996. 0.944)
Belkin, Adult and pediatric patients with CF listed for | Until death Cox 6 minute HR 1.0 NR
2006%° lung, heart-lung, or heart-lung-liver or Dec 31, proportional walk (95%CI 0.99,
N=346 transplantation at the University of 2002 hazards model | distance, ft | 1.0)

Pennsylvania, Stanford University Medical
Center, Children’s Hospital of Philadelphia,
Toronto General Hospital and the Hospital
for Sick Children in Toronto between Jan
1990 and Dec 31, 2002.

*Mean differences presented as values in patients who died versus those who survived (meangieqs — Meansurived)
Legend: CF=cystic fibrosis; Cl=confidence interval; ES=effect size; HR=hazard ratio; MD=mean difference; NR=not reported; NS=not significant; RR=relative risk;
SS=statistically significant; VEpeak=peak ventilation in one minute; Vo peak=peak oxygen uptake; Wpeak=peak work rate




Appendix F: Additional Evidence Tables

Table 4. Trials reporting the relationship between pulmonary function and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship
Orenstein, Patients with CF, aged 7 to 36 years, Cross- Pearson product | QWB FEV, r=0.5518 NR
1989% seen at the Pittsburgh Cystic Fibrosis | sectional moment p<0.0001
N=44 Center correlation
analysis
Czyzewski, Patients with CF from two Cross- Pearson product | QWB %FEV4 r=-0.07 NR
1994%° metropolitan CF centers, younger sectional moment NS
N=54 than age 18 years that read and correlation %FVC r=0.00 NR
spoke English. analysis NS
Congleton, Patients with CF aged at least 16 Cross- Spearman’s NHP Energy %FEV4 r=-0.43 NR
1996°° years that attended the CF clinic at sectional rank correlation | Subscore p<0.0001
N=240 the National Heart and Lung Institute coefficient NHP Pain %FEV4 r=-0.43 NR
in Sydney, Australia for at least two Subscore p<0.0001
years. NHP Emotion %FEV4 r=-0.15 NR
Subscore p<0.05
NHP Sleep %FEV1 r=-0.3 NR
Subscore p<0.0001
NHP Social %FEV4 r=-0.17 NR
isolation Subscore p<0.01
NHP Physical %FEV4 r=-0.51 NR
mobility Subscore p<0.0001
de Jong, Clinically stable patients with CF, Cross- Spearman’s SIP Overall Score | %FEV, r=-0.33 NR
1997%" aged 16 to 40 years. sectional rank correlation NS
N=15 coefficient SIP Physical %FEV/ r=-0.40 NR
Subscore NS
SIP Psychosocial %FEV1 r=0.05 NR
Subscore NS
Staab, 1998% | Adolescent and adult patients (n=89) Cross- Multiple Alltagsleben FEV1 Model 1 Model 1
N=89 attending four outpatient clinics in Sectional regression (Every Day Life) (n=83) (n=83)
Germany. analyses r=0.31 =0.12
p<0.01 NS
Model 2 Model 2
(n=84) (n=84)
r=0.36 p=0.24
p<0.001 p<0.05
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Table 4. Trials reporting the relationship between pulmonary function and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship
Johnson, All patients with CF over age 18 years | Cross- Spearman SF-36 PCS %FEV4 Spearman’s NR
2000°*° at the University of Alberta Hospital sectional, correlations and p=0.396
N=39 at initial | CF clinic. with one 1 multivariate p=0.025
survey follow-up regression SF-36 MCS %FEV4 ES NR NR
N=32 at 1 survey models NS
year EQ-5D VAS %FEV4 Spearman’s NR
p=0.427
p=0.017
EQ-5D VAS after %FEV4 NR =+0.00
one year p=0.005
Abbott, English patients (n=58) with CF Cross- Pearson’s SF-36 Physical %FEV4 English NR
20014 attending two outpatient clinics who sectional correlation functioning Patients
N=84 were aged between 14 and 18 years. coefficient subscore r=0.39
German patients (n=26) with CF p<0.003
attending outpatient clinics aged German
between 13 and 17 years. Patients
r=0.43
p<0.03
SF-36 Physical %FEV4 ES NR NR
role limitation NS
subscore
SF-36 Social %FEV4 ES NR NR
functioning NS
subscore
SF-36 Mental %FEV4 ES NR NR
health subscore NS
SF-36 Mental role | %FEV;4 ES NR NR
limitation subscore NS
SF-36 Energy and | %FEV; ES NR NR
vitality subscore NS
SF-36 General %FEV4 ES NR NR
health perceptions NR
subscore
SF-36 Changes in | %FEV, ES NR NR
health subscore NS
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Table 4. Trials reporting the relationship between pulmonary function and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship
Powers, Adolescents with CF aged 11 to 18 Cross- Pearson’s CHQ Physical %FEV1 r=0.37 NR
2001’ years at two CF clinics in sectional correlation function subscore NS
N=24 Massachusetts, USA, who spoke coefficient CHQ Role/social %FEV4 r=0.47 NR
English. limitations — p<0.05
physical subscore
CHQ General %FEV4 r=0.73 NR
health perceptions p<0.001
subscore
CHQ Bodily %FEV4 r=0.42 NR
pain/discomfort p<0.05
subscore
CHQ Role/social %FEV4 r=0.39 NR
limitations — NS
emotional
subscore
CHQ Role/social %FEV4 r=-0.21 NR
limitations — NS
behavioral
subscore
CHQ Self-esteem | %FEV; r=0.24 NR
subscore NS
CHQ Mental %FEV4 r=0.27 NR
health subscore NS
CHQ General %FEV4 r=-0.04 NR
behavior subscore NS
CHQ Family %FEV4 r=0.34 NR
activities subscore NS
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Table 4. Trials reporting the relationship between pulmonary function and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship
Gee, 2003 Patients with CF attending regional Cross- Pearson’s CFQoL Physical FEV1 Males =0.20
and 2005***® | adult CF centers. sectional correlation functioning r=0.50 (95%CI 0.11,
N=223 coefficient subscore p=0.001 0.29)
Multiple Females
regression r=0.25
analysis p=0.005
CFQolL Social FEV/ Males B=0.12
functioning r=0.26 (95%CI 0.004,
subscore p=0.007 0.25)
Females
r=NS
p=NS
CFQoL Treatment | %FEV;, Males =0.17
issues subscore r=0.27 (95%CI 0.03,
p=0.005 0.32)
Females
r=0.17
p=0.05
CFQoL Chest %FEV4 Males =0.29
symptoms r=0.38 (95%CI 0.14,
subscore p=0.001 0.43)
Females
r=0.21
p=0.02
CFQoL Emotional | %FEV, Males =0.14
functioning r=0.27 (95%CIl 0.02,
subscore p=0.005 0.24)
Females
r=0.60
p=0.001
CFQoL Concerns | %FEV, Males B=0.15
for the future r=0.22 (95%CI 0.01,
subscore p=0.02 0.28)
Females
r=NS
p=NS
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Table 4. Trials reporting the relationship between pulmonary function and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship

CFQoL %FEV4 Males =0.18
Interpersonal r=NS (95%CI 0.06,
relationships p=NS 0.30)
subscore Females

r=0.28

p=0.002
CFQolL Body %FEV1 Males B=0.10
image subscore r=0.41 (95%CI -0.05,

p=0.001 0.23)

Females

r=0.25

p=0.005
CFQoL Career %FEV4 Males =0.11
concerns r=0.22 (95%CI -0.05,
subscore p=0.02 0.30)

Females

r=0.18

p=0.03
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Table 4. Trials reporting the relationship between pulmonary function and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship
Koscik, Patients with CF from the Wisconsin Cross- Spearman’s CHQ Physical FEV, ES NR NR
2005* Newborn Screening (NBS) Project, at | sectional rank correlation | function subscore NS
N=36 least age 6.5 years. coefficient CHQ Role/social FEV1 ES NR NR
limitations — NS
physical subscore
CHQ General FEV/ ES NR NR
health perceptions NS
subscore
CHQ Bodily FEV/ ES NR NR
pain/discomfort NS
subscore
CHQ Role/social FEV/ ES NR NR
limitations — NS
emotional
subscore
CHQ Role/social FEV/ ES NR NR
limitations — NS
behavioral
subscore
CHQ Self-esteem | FEV4 ES NR NR
subscore NS
CHQ Mental FEV/ ES NR NR
health subscore NS
CHQ General FEV/ ES NR NR
behavior subscore NS
CHQ Family FEV4 ES NR NR
activities subscore NS
CHQ Family FEV/ r=0.37 NR
cohesion subscore p=0.05
CHQ Change in FEV1 ES NR NR
health subscore NS
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Table 4. Trials reporting the relationship between pulmonary function and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship
Quittner, Adolescents and adults with CF at 18 | Cross- NR CFQ Physical %FEV4 r=0.42 NR
2005% centers across the United States. sectional domain p<0.01
N=212 CFQ Role domain | %FEV;, r=0.28 NR
p<0.01
CFQ Vitality %FEV4 r=0.26 NR
domain p<0.01
CFQ Emotion %FEV4 r=0.28 NR
domain p<0.01
CFQ Social %FEV1 r=0.33 NR
domain p<0.01
CFQ Body image %FEV4 r=0.38 NR
domain p<0.01
CFQ Eating %FEV1 r=0.23 NR
domain p<0.01
CFQ Treatment %FEV4 r=0.11 NR
burden domain NS
CFQ Health %FEV1 r=0.45 NR
perceptions p<0.01
domain
CFQ Respiratory %FEV4 r=0.39 NR
domain p<0.01
CFQ Digestive %FEV4 r=0.03 NR
domain NS
CFQ Weight %FEV4 r=0.35 NR
domain p<0.01
Goldbeck, Adolescent and adult patients with 18 months Multiple Questions on Life | %FEV; at NR ES NR
2007 CF, at least age 15 years. regression Satisfaction second visit NS
N=108 analysis Change in NR ES NR
%FEV1 NS
between two
visits
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Table 4. Trials reporting the relationship between pulmonary function and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship
Riekert, Adults with CF seen at clinic between | Cross- Spearman CFQ Physical %FEV4 r=0.57 NR
2007 April 2002 and Nov 2003. sectional correlation domain p<0.001
N=76 coefficient CFQ Respiratory %FEV4 r=0.39 NR
domain p<0.001
CFQ Vitality %FEV4 r=0.33 NR
domain p<0.01
CFQ Social %FEV4 r=0.38 NR
domain p<0.001
CFQ Health %FEV4 r=0.51 NR
perceptions p<0.001
domain
CFQ Treatment %FEV4 r=0.32 NR
domain p<0.01
CFQ Role domain | %FEV; r=0.35 NR
p<0.01
CFQ Emotion %FEV4 r=0.20 NR
domain NS
CFQ Body image %FEV4 r=0.38 NR
domain p<0.001
CFQ Eating %FEV4 r=0.33 NR
domain p<0.01
CFQ Digestion %FEV/ r=0.01 NR
domain NS
CFQ Weight %FEV4 r=0.41 NR
domain p<0.001
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Table 4. Trials reporting the relationship between pulmonary function and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship
Havermans, Adults with CF consecutively Cross- Pearson CFQ Physical %FEV1 r=0.27 NR
2008 and attending the Adult CF Center at the sectional correlation domain p<0.05
2009*% *° University Hospital in Leuven, CFQ Respiratory | %FEV; NR NR
N=57 Belgium clinic between Sept 2006 domain
and Sept 2007. CFQ Vitality %FEV, NR NR
domain
CFQ Social %FEV1 NR NR
domain
CFQ Health %FEV1 r=0.38 NR
perceptions p<0.05
domain
CFQ Treatment %FEV4 NR NR
domain
CFQ Role domain | %FEV; NR NR
CFQ Emotion %FEV4 NR NR
domain
CFQ Body image %FEV4 NR NR
domain
CFQ Eating %FEV1 NR NR
domain
CFQ Digestion %FEV4 NR NR
domain
CFQ Weight %FEV4 NR NR
domain

Legend: CF=cystic fibrosis; CFQ=Cystic Fibrosis Questionnaire; CFQoL=Cystic Fibrosis Quality of Life questionnaire; CHQ=Child Health Questionnaire;
Cl=confidence interval; ES=effect size; EQ-5D=EuroQol 5D; FEV=forced expiratory volume in 1 second; %FEV=percent predicted forced expiratory volume in 1
second; FVC=forced vital capacity; %FVC=percent predicted forced vital capacity; MCS=mental composite score; NHP=Nottingham Health Profile; NR=not
reported; NS=not significant; PCS=physical composite score; QWB=Quality of Well-Being Scale; SF-36=Medical Outcomes Short-Form 36; SIP=Sickness Impact
Profile; SS=statistically significant; VAS=visual analog scale
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Table 5. Trials reporting the relationship between anthropometrics and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship
Congleton, Patients with CF aged at least 16 Cross- Spearman’s NHP Energy BMI r=-0.20 NR
1996°° years that attended the CF clinic at sectional rank correlation | Subscore p<0.001
N=240 the National Heart and Lung Institute coefficient NHP Pain BMI r=-0.02 NR
in Sydney, Australia for at least 2 Subscore NS
years. NHP Emotion BMI r=-0.07 NR
Subscore NS
NHP Sleep BMI r=-0.15 NR
Subscore p<0.05
NHP Social BMI r=-0.04 NR
isolation Subscore NS
NHP Physical BMI r=-0.30 NR
mobility Subscore p<0.0001
Staab, 1998 | Adolescent and adult patients (n=89) | Cross- Multiple Alltagsleben %I1BW Model 1 Model 1
N=89 attending four outpatient clinics in Sectional regression (Every Day Life) (n=83) (n=83)
Germany. analyses r=0.11 3=0.05
NS NS
Model 2 Model 2
(n=84) (n=84)
r=0.10 B=-0.11
NS NS
Johnson, All patients with CF over age 18 Cross- Spearman SF-36 PCS BMI ES NR NR
2000°*° years at the University of Alberta sectional, correlations and NS
N=39 at initial | Hospital CF clinic. with one 1 multivariate SF-36 MCS BMI ES NR NR
survey follow-up regression NS
N=32 at 1 survey models EQ-5D VAS BMI ES NR NR
year NS
EQ-5D VAS after BMI ES NR =-0.002
one year NR p=0.005
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Table 5. Trials reporting the relationship between anthropometrics and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship
Abbott, English patients (n=58) with CF Cross- Pearson’s SF-36 Physical BMI ES NR NR
2001% attending two outpatient clinics who sectional correlation functioning NS
N=84 were aged between 14 and 18 years. coefficient subscore
German patients (n=26) with CF SF-36 Physical BMI ES NR NR
attending outpatient clinics aged role limitation NS
between 13 and 17 years. subscore
SF-36 Social BMI ES NR NR
functioning NS
subscore
SF-36 Mental BMI ES NR NR
health subscore NS
SF-36 Mental role | BMI ES NR NR
limitation subscore NS
SF-36 Energy and | BMI ES NR NR
vitality subscore NR
SF-36 General BMI ES NR NR
health perceptions NS
subscore
SF-36 Changes in | BMI ES NR NR
health subscore NS
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Table 5. Trials reporting the relationship between anthropometrics and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship
Gee, 2003 Patients with CF attending regional Cross- Pearson’s CFQoL Physical BMI Males ES NR
and 2005***® | adult CF centers. sectional correlation functioning ES NR NS
N=223 coefficient subscore NS
Multiple Females
regression ES NR
analysis NS
CFQolL Social BMI Males ES NR
functioning ES NR NS
subscore NS
Females
ES NR
NS
CFQoL Treatment | BMI Males ES NR
issues subscore ES NR NS
NS
Females
ES NR
NS
CFQoL Chest BMI Males ES NR
symptoms r=0.21 NS
subscore p=0.02
Females
ES NR
NS
CFQoL Emotional | BMI Males ES NR
functioning ES NR NS
subscore NS
Females
ES NR
NS
CFQoL Concerns | BMI Males ES NR
for the future ES NR NS
subscore NS
Females
r=0.20
p=0.02
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Table 5. Trials reporting the relationship between anthropometrics and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship

CFQoL BMI Males ES NR
Interpersonal ES NR NS
relationships NS
subscore Females

ES NR

NS
CFQoL Body BMI Males B=3.4
image subscore r=0.34 (95%CI 2.1,

p=0.001 4.6)

Females

r=0.55

p=0.001
CFQoL Career BMI Males ES NR
concerns ES NR NS
subscore NS

Females

ES NR

NS
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Table 5. Trials reporting the relationship between anthropometrics and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship
Koscik, Patients with CF from the Wisconsin Cross- Spearman’s CHQ Physical Height-for ES NR NR
2005* Newborn Screening (NBS) Project, at | sectional rank correlation | function subscore | age NS
N=36 least age 6.5 years. coefficient Weight-for- ES NR NR
age NS
CHQ Role/social Height-for ES NR NR
limitations — age NS
physical subscore | Weight-for- ES NR NR
age NS
CHQ General Height-for ES NR NR
health perceptions | age NS
subscore Weight-for- ES NR NR
age NS
CHQ Bodily Height-for ES NR NR
pain/discomfort age NS
subscore Weight-for- ES NR NR
age NS
CHQ Role/social Height-for ES NR NR
limitations — age NS
emotional Weight-for- ES NR NR
subscore age NS
CHQ Role/social Height-for ES NR NR
limitations — age NS
behavioral Weight-for- ES NR NR
subscore age NS
CHQ Self-esteem | Height-for ES NR NR
subscore age NS
Weight-for- ES NR NR
age NS
CHQ Mental Height-for ES NR NR
health subscore age NS
Weight-for- ES NR NR
age NS
CHQ General Height-for ES NR NR
behavior subscore | age NS
Weight-for- ES NR NR
age NS
CHQ Family Height-for ES NR NR
activities subscore | age NS
Weight-for- ES NR NR
age NS
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Table 5. Trials reporting the relationship between anthropometrics and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship
CHQ Family Height-for ES NR NR
cohesion age NS
subscore Weight-for- ES NR NR
age NS
CHQ Change in Height-for ES NR NR
health subscore age NS
Weight-for- ES NR NR
age NS
Quittner, Adolescents and adults with CF at 18 | Cross- NR CFQ Physical BMI r=0.11 NR
2005* centers across the United States. sectional domain NS
N=212 CFQ Role domain | BMI r=0.1 NR
NS
CFQ Vitality BMI r=0.07 NR
domain NS
CFQ Emotion BMI r=0.09 NR
domain NS
CFQ Social BMI r=0.02 NR
domain NS
CFQ Body image | BMI r=0.38 NR
domain p<0.01
CFQ Eating BMI r=0.16 NR
domain p<0.05
CFQ Treatment BMI r=0.16 NR
burden domain p<0.05
CFQ Health BMI r=-0.02 NR
perceptions NS
domain
CFQ Respiratory BMI r=0.11 NR
domain NS
CFQ Digestive BMI r=-0.00 NR
domain NS
CFQ Weight BMI r=0.47 NR
domain p<0.01
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Table 5. Trials reporting the relationship between anthropometrics and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship
Koscik, Patients with CF from the Wisconsin Cross- Generalized CFQ Physical Adequate Model p=0.04 | NR
2006 Newborn Screening (NBS) Project sectional linear model dimension weight gain
N=45 between the age of 8 and 18. within 2
years of
diagnosis
BMI Z-score Model p=0.52 | NR
>-1
CFQ Emotional Adequate ES NR NR
dimension weight gain NS
within 2
years of
diagnosis
BMI Z-score ES NR NR
>-1 NS
CFQ Social Adequate ES NR NR
dimension weight gain NS
within 2
years of
diagnosis
BMI Z-score ES NR NR
>-1 NS
Goldbeck, Adolescent and adult patients with 18 months Multiple Questions on Life | BMI NR ES NR
2007 CF, at least age 15 years. regression Satisfaction NS
N=108 analysis
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Table 5. Trials reporting the relationship between anthropometrics and health-related quality of life

Study, Year Population/Setting Duration of | Type of Outcome Predictor Univariate Multivariate
Follow-up Analysis Relationship Relationship
Havermans, Adults with CF consecutively Cross- Pearson CFQ Physical BMI NR NR
2008 and attending the Adult CF Center at the sectional correlation domain
2009*% *° University Hospital in Leuven, CFQ Respiratory BMI NR NR
N=57 Belgium clinic between Sept 2006 domain
and Sept 2007. CFQ Vitality BMI NR NR
domain
CFQ Social BMI NR NR
domain
CFQ Health BMI NR NR
perceptions
domain
CFQ Treatment BMI NR NR
domain
CFQ Role domain | BMI NR NR
CFQ Emotion BMI NR NR
domain
CFQ Body image BMI r=0.28 NR
domain p<0.05
CFQ Eating BMI r=0.44 NR
domain p<0.01
CFQ Digestion BMI NR NR
domain
CFQ Weight BMI r=0.43 NR
domain p<0.01

Legend: BMI=body mass index; CF=cystic fibrosis; CFQ=Cystic Fibrosis Questionnaire; CFQoL=Cystic Fibrosis Quality of Life questionnaire; CHQ=Child Health
Questionnaire; Cl=confidence interval; ES=effect size; EQ-5D=EuroQol 5D; IBW=ideal body weight; MCS=mental composite score; NHP=Nottingham Health
Profile; NR=not reported; NS=not significant; PCS=physical composite score; QWB=Quality of Well-Being Scale; SF-36=Medical Outcomes Short-Form 36;
SIP=Sickness Impact Profile; SS=statistically significant; VAS=visual analog scale




Table 6. Trials reporting the relationship between exercise tolerance and health-related quality of life

Appendix F: Additional Evidence Tables

Study, Population/Setting Duration of | Type of Analysis Outcome Predictor | Univariate Multivariate
Year Follow-up Relationship Relationship
Orenstein, Patients with CF, aged 7 to 36 Cross- Pearson product QWB V02 peak r=0.5778 NR
1989* years, seen at the Pittsburgh Cystic | sectional moment correlation p<0.01
N=44 Fibrosis Center analysis
de Jong, Clinically stable patients with CF, Cross- Spearman’s rank SIP Overall Woeak r=-0.57 NR
1997% aged 16 to 40 years. sectional correlation Score p<0.05
N=15 coefficient SIP Physical Woeak r=-0.65 NR
Subscore p<0.01
SIP Woeak r=-0.09 NR
Psychosocial NS
Subscore

Legend: CF=cystic fibrosis; NR=not reported; NS=not significant; QWB=Quality of Well-Being Scale; SIP=Sickness Impact Profile; Vo,.,eak=peak oxygen uptake;
Weak=peak work rate
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Table 7. Trials reporting the relationship between pulmonary function and bone fracture

Study, Population/Setting Duration of | Type of Predictor | Univariate Multivariate
Year Follow-up Analysis Relationship Relationship
Aris, Adults (age >18 years) with advanced CF referred for lung NR Student'st | FEVq ES NR NR
1998°" transplantation at the University of North Carolina between Jan 1994 test NS
N=70 and Dec 1996 that were assessed retrospectively for bone fracture. FVC ES NR NR

NS

Legend: ES=effect size; BMI=forced expiratory volume in 1 second; FVC=forced vital capacity; FEVi=forced expiratory volume in 1 second; NR=not reported,;
NS=not significant
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Table 8. Trials reporting the relationship between anthropometrics and bone fracture

Study, Population/Setting Duration of | Type of Predictor | Univariate Multivariate
Year Follow-up Analysis Relationship Relationship
Aris, Adults (age >18 years) with advanced CF referred for lung NR Student'st | BMI ES NR NR

1998°" transplantation at the University of North Carolina between Jan 1994 test NS

N=70 and Dec 1996 that were assessed retrospectively for bone fracture.

Legend: BMI=body mass index; ES=effect size; NR=not reported; NS=not significant
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Table 9. Strength of evidence for outcomes evaluated in Key Question 1

Quality assessment

Summary of findings

No of
patients EEE Importance
Quality
No of . S . . . Other Relative
studies Design Limitations |Inconsistency |Indirectness |Imprecision considerations rhGH|Control (95% Cl) Absolute
Pulmonary Function - Change from Baseline in Absolute FVC (L)
1 No serious No serious No serious MD 0.67 higher
3 Controlled trials  |Serious . . L . . None 52 48 - (0.24t01.09 |MODERATE|IMPORTANT]
inconsistency indirectness imprecision higher)
Single-group No serious No serious
1 observational limitati Serious? indirect Serious* None 9 0 - Not pooled VERY LOW (IMPORTANT
studies imitations indirectness
Pulmonary Function - Change from Baseline in Percent Predicted FVC
1 3 No serious No serious MD 9.34 higher
5 Controlled trials  [Serious Serious L . . None 84 60 - (3.41t0 15.27 LOW IMPORTANT]
indirectness imprecision )
higher)
Single-group No serious No serious
2 observational P Serious® L Serious” None 18 0 - Not pooled VERY LOW |IMPORTANT
studies limitations indirectness
Pulmonary Function - Change from Baseline in Absolute FEV; (L)
No serious No serious No serious MD 0.23 higher
4 Controlled trials  [Serious’ . . L . L None 58 52 - (0.01t0 0.46 |MODERATE|IMPORTANT]
inconsistency indirectness imprecision higher)
Single-group No serious No serious
1 observational A Serious? L Serious* None 9 0 - Not pooled VERY LOW (IMPORTANT
studies limitations indirectness
Pulmonary Function - Change from Baseline in Percent Predicted FEV;
1 No serious No serious No serious MD 2.43 higher
4 Controlled trials  [Serious . . L . . None 71 48 - (3.99 lower to [MODERATE|IMPORTANT]
inconsistency indirectness imprecision :
8.85 higher)
Single-group No serious No serious
2 observational P Serious® L Serious” None 14 0 - Not pooled VERY LOW |IMPORTANT
studies limitations indirectness
Pulmonary Function - Change from Baseline in FEV; Z-score
No serious MD 0.005 lower
1 Controlled trials  [Serious’ Serious’ L Serious’ None 42 21 - (0.22 lower to  |VERY LOW |IMPORTANT
indirectness 0.21 higher)
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Table 9. Strength of evidence for outcomes evaluated in Key Question 1

Quality assessment

Summary of findings

No of
patients Elicer Quali Importance
uality
No of . S . . . Other Relative
studies Design Limitations |Inconsistency |Indirectness |Imprecision considerations rhGH|Control (95% Cl) Absolute
Anthropometrics - Change from Baseline in Height (cm)
1 3 No serious No serious MD 3.13 higher
3 Controlled trials  |Serious Serious L . . None 29 25 - (0.88 0 5.38 LoOw IMPORTANT]
indirectness imprecision higher)
Single-group No serious No serious
1 observational S Serious? L Serious* None 24 0 - Not pooled VERY LOW (IMPORTANT
: limitations indirectness
studies
Anthropometrics - Change from Baseline in Height Velocity (cm/year)
1 No serious No serious No serious MD 3.27 higher
3 Controlled trials  |Serious . . L . L None 82 57 - (2.33t04.21 |MODERATE|IMPORTANT
inconsistency indirectness imprecision higher)
Single-group No serious No serious
4 observational P Serious® L Serious” None 43 0 - Not pooled VERY LOW |IMPORTANT
; limitations indirectness
studies
Anthropometrics - Change from Baseline in Height Z-Score
No serious No serious No serious MD 0.51 higher
3 Controlled trials  [Serious’ . . L . L None 48 45 - (0.35t0 0.66 |MODERATE|IMPORTANT]
inconsistency indirectness imprecision higher)
Single-group No serious No serious No serious
3 observational A . . L Serious* None 23 0 - Not pooled LOW IMPORTANT
; limitations inconsistency indirectness
studies
Anthropometrics - Change from Baseline in Height Percentile
1 Controlled trials  |Serious’ Serious? No serious Serious* None 10 9 - Not pooled  |VERY LOW [IMPORTANT
indirectness
Anthropometrics - Change from Baseline in Weight (kg)
1 No serious No serious No serious MD 1.48 higher
5 Controlled trials  |Serious . . L . L None 100 73 - (0.62102.33 |MODERATE|IMPORTANT]
inconsistency indirectness imprecision higher)
Single-group No serious No serious
1 observational P Serious® L Serious” None 9 0 - Not pooled VERY LOW |IMPORTANT
studies limitations indirectness




Appendix F: Additional Evidence Tables

Table 9. Strength of evidence for outcomes evaluated in Key Question 1

Quality assessment

Summary of findings

No of
patients Elicer . Importance
No of Oth Relati Quallty
00 . Lo . . . . ther elative
studies Design Limitations |Inconsistency |Indirectness |Imprecision considerations rhGH|Control (95% Cl) Absolute
Anthropometrics - Change from Baseline in Weight Velocity (kg/year)
1 No serious No serious No serious MD 2.15 higher
2 Controlled trials  |Serious . . L N L None 40 36 - (1.52102.78 |MODERATE|IMPORTANT]
inconsistency indirectness imprecision higher)
Single-group No serious No serious No serious
3 observational limitati . . indi Serious* None 25 0 - Not pooled LOW IMPORTANT
studies imitations inconsistency indirectness
Anthropometrics - Change from Baseline in Weight Z-score
1 3 No serious No serious MD 0.49 higher
4 Controlled trials  [Serious Serious L . . None 45 43 - (0.02 lower to 1 LOW IMPORTANT]
indirectness imprecision h
higher)
Single-group No serious No serious
1 observational P Serious® L Serious” None 5 0 - Not pooled VERY LOW |IMPORTANT
studies limitations indirectness
Anthropometrics - Change from Baseline in Weight Percentile
1 Controlled trials  |Serious’ Serious? No serious Serious* None 10 9 - Not pooled  |VERY LOW [IMPORTANT
indirectness
Anthropometrics - Change from Baseline in Body Mass Index (kg/m?)
No serious No serious No serious MD 2.08 higher
2 Controlled trials  [Serious’ . . L . L None 22 21 - (1.2t02.96 |MODERATE|IMPORTANT]
inconsistency indirectness imprecision higher)
Single-group No serious No serious
1 observational A Serious? L Serious* None 5 0 - Not pooled VERY LOW (IMPORTANT
studies limitations indirectness
Anthropometrics - Change from Baseline in BMI Z-score
No serious MD 0.05 lower
1 Controlled trials  |Serious’ Serious® L Serious” None 42 21 - (0.3 lower to 0.2 [VERY LOW |IMPORTANT
indirectness higher)
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Table 9. Strength of evidence for outcomes evaluated in Key Question 1

Quality assessment

Summary of findings

No of
patients Elicer . Importance
No of Oth Relati Quallty
00 . L . . .. ther elative
studies Design Limitations |Inconsistency |Indirectness |Imprecision considerations rhGH|Control (95% Cl) Absolute
Anthropometrics - Change from Baseline in Percent Ideal Body Weight
1 No serious No serious 4 MD 12.57 higher
2 Controlled trials  |Serious . . L Serious None 23 21 - (7.01 to 18.12 Low IMPORTANT]
inconsistency indirectness )
higher)
Anthropometrics - Change from Baseline in Lean Body Mass (kg)
1 No serious No serious No serious MD 1.92 higher
8 Controlled trials  |Serious . . L N L None 149 | 121 - (1.47 10 2.37 |MODERATE|IMPORTANT]
inconsistency indirectness imprecision higher)
Protein Turnover
2 Controlled trials ~ |Serious’ Serious® No serious Serious* None 28 18 - Not pooled  |VERY LOW |IMPORTANT
indirectness
Single-group No serious No serious
1 observational A Serious’ et Serious® None 9 0 - Not pooled  [VERY LOW |IMPORTANT
studies limitations indirectness
Exercise Tolerance
3 Controlled trials  |Serious’ Serious® No serious Serious* None 58 | 34 - Not pooled  |VERY LOW [IMPORTANT
indirectness
Single-group No serious No serious
1 observational 2O Serious® et Serious* None 5 0 - Not pooled  [VERY LOW |IMPORTANT
studies limitations indirectness
Bone Mineralization - Bone Age (years)
2 Controlled trials  |Serious’ Serious® _No_serlous Serious* None 23 21 - Not pooled VERY LOW |IMPORTANT
indirectness
Single-group No serious No serious No serious
3 observational limitati . . indi Serious* None 21 0 - Not pooled LOW IMPORTANT]
studies imitations inconsistency indirectness
Bone Mineralization - Change from Baseline in Bone Mineral Content (g)
1 3 No serious No serious MD 192 higher
4 Controlled trials  |Serious Serious L . . None 68 64 - (110 to 273 LOW IMPORTANT
indirectness imprecision higher)
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Table 9. Strength of evidence for outcomes evaluated in Key Question 1

Summary of findings
Quality assessment No of
; Effect |
patients Quality mportance
No of . S . . . Other Relative
studies Design Limitations |Inconsistency |Indirectness |Imprecision considerations rhGH|Control (95% Cl) Absolute
Bone Mineralization - Bone Mineral Content Z-score
1 Controlled trials  |Serious’ Serious?® _No_serlous Serious* None 32 29 - Not pooled VERY LOW |IMPORTANT
indirectness
Sexual Maturation
7 Controlled trials ~ |Serious’ Serious® No serious —No serious .o 104 | s | Not Not pooled LOW  |IMPORTANT
indirectness imprecision pooled

Legend: BMI=body mass index; Cl=confidence interval; FEV =forced expiratory volume in one second; FVC=forced vital capacity; MD=mean difference;

rhGH=recombinant human growth hormone

' Lack of or inadequate information about blinding
2 Single study

3 Statistical heterogeneity detected

4 Inadequately powered

® Inconsistent study designs or outcomes reporting
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Table 10. Strength of evidence for outcomes evaluated in Key Question 2

Quality assessment

Summary of findings

No of patients

Effect

i Importance
No of . A . . . Other Relative Quality
studies Design |Limitations| Inconsistency | Indirectness | Imprecision considerations rhGH | Control (95% CI) Absolute
Antibiotic Usage
. 1 . 2 . . 3
3 C_ontrolled Serious Serious _No_serlous Serious None 51 47 ) Not pooled VERY LOW IMPORTANT
trials indirectness
Pulmonary Exacerbations
1 Controlled |Serious’  [Serious* No serious Serious® None RR 1.63 Y o
trials indirectness 18/42 1 4121 10 6010 12% Risk |\ ERy LOW |IMPORTANT
(31%) | (19%) 4.38) Increase
Change from Baseline in Rate of Hospitalizations (events per year)
4 Controlled |Serious' No serious No serious No serious None MD 1.62 lower
trials inconsistency indirectness imprecision 62 57 - (1.98t0 1.26 |[MODERATE(IMPORTANT
lower)
Health-Related Quality of Life
. 1 . 2 . : 3
2 C_ontrolled Serious Serious _No_serlous Serious None 74 50 ) Not pooled  [VERY LOW [IMPORTANT.
trials indirectness

Legend: Cl=confidence interval; MD=mean difference; rhGH=recombinant human growth hormone
! Lack of or inadequate information about blinding
2 Inconsistent study designs or outcomes reporting

3 Inadequately powered
4 Single study
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Table 11. Strength of evidence for outcomes evaluated in Key Question 4

Quality assessment

Summary of findings

No of patients Effect . Importance
No of n L . . . Other Relative Quality
studies Design Limitations | Inconsistency | Indirectness | Imprecision considerations rhGH |Control (95% CI) Absolute
Change from Baseline in Alc (%)
2 Controlled trials  [Serious’ No serious No serious Serious? None MD 0.10 lower
inconsistency indirectness 23 21 - (0.4 lower to 0.2 LOW IMPORTANT]
higher)
2 Single-group No serious  |No serious No serious Serious® None
observational limitations inconsistency indirectness 18 0 - Not pooled LOW IMPORTANT]
studies
Change from Baseline in Random BG (mg/dl)
. . 1 . 3 - . 2
3 Controlled trials  [Serious Serious .No'serlous Serious None 54 50 B Not pooled VERY LOW lIMPORTANT
indirectness
Change from Baseline in FBG (mg/dl)
2 Controlled trials ~ |Serious’ No serious No serious No serious None MD 5.68 higher
inconsistency indirectness  |imprecision 52 30 - (0.43to 10.93 |MODERATE(IMPORTANT]
higher)
1 Single-group No serious  |Serious® No serious Serious® None
observational limitations indirectness 9 0 - Not pooled VERY LOW (IMPORTANT
studies
Change from Baseline in Stimulated BG (mg/dl)
1 Controlled trials  |Serious’ Serious” No serious Serious® None MD 4.93 higher
indirectness 42 21 - (15.13 lower to |VERY LOW |IMPORTANT
24.98 higher)
Change from Baseline in Postprandial BG (mg/dl)
1 Controlled trials ~ |Serious’ Serious’ No serious Serious® None MD 10 higher
indirectness 10 9 - (17.91 lower to |VERY LOW [IMPORTANT
37.91 higher)
Change from Baseline in Other BG Parameters Not Specified (mg/dl)
. . 1 . 4 . . 2
1 Controlled trials  |Serious Serious .No.serlous Serious None 18 9 ) Not pooled VERY LOW IMPORTANT
indirectness
1 Single-group Serious' Serious’ No serious Serious® None
observational indirectness 5 0 - Not pooled VERY LOW (IMPORTANT
studies
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Table 11. Strength of evidence for outcomes evaluated in Key Question 4

Quality assessment

Summary of findings

No of patients Effect Importance
M i Design Limitations | Inconsistenc Indirectness | Imprecision Otz rhGH |Control REETE Absolute S
studies 9 y P considerations (95% ClI)
Development of Glucose Intolerance
7 Controlled trials  |Serious’ No serious No serious Serious® None
inconsistency indirectness 0/61 0/54 Not
0%) | (0%) | pooled Not pooled LOW IMPORTANT
3 Observational Serious' No serious No serious Serious® None
trials inconsistency indirectness 2/402 0/0 Not Not pooled VERY LOW IMPORTANT
(4.8%) pooled
Development of Diabetes
7 Controlled trials  |Serious' No serious No serious Serious® None
inconsistency indirectness 0/61 0/54 Not
%) | (0%) | pooled Not pooled LOW IMPORTANT
1 Single-group Serious' Serious’ No serious Serious® None
observational indirectness 17 Not
studies (100%) 0/0 pooled Not pooled VERY LOW [IMPORTANT

Legend: A1c=glycosylated hemoglobin; BG=blood glucose; Cl=confidence interval; MD=mean difference; rhGH=recombinant human growth hormone
' Lack of or inadequate information about blinding
2 Inadequately powered

% Inconsistent study designs or outcomes reporting

* Single study
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Table 12. Strength of evidence for outcomes evaluated in Key Question 5

Quality assessment

Summary of findings

No of patients Effect ' Importance
No of : o . . . Other Relative Quality
studies Design Limitations Inconsistency Indirectness Imprecision considerations rhGH |Control (95% Cl) Absolute
Biomarkers — IGF- | (ng/ml)
. . 1 . 2 . : 3
4 Controlled trials Serious Serious _No_senous Serious None 66 55 } Not VERY IMPORTANT
indirectness pooled LOW
. . . . . 3
2 Slngle-gr‘oup . l‘\lo‘se.rlous No serious .No.serlous Serious None 14 0 ) Not VERY IMPORTANT
observational studies [limitations inconsistency indirectness pooled LOW
Biomarkers — IGFBP-3 (ng/ml)
. . 1 . 4 . . 3
1 Controlled trials Serious Serious .No.serlous Serious None 18 9 ) Not VERY IMPORTANT
indirectness pooled LOW
1 Single-group No serious Serious” No serious Serious® None ) Not VERY
observational studies [limitations indirectness 5 0 pooled LOW IMPORTANT
Development of Cancer in CF Populations
1 Single-group Serious' Serious” No serious Serious® None Not Not VERY
observational studies indirectness 1 0 pooled | pooled LOW IMPORTANT
Development of Cancer in Non-CF Populations
. . . . 5 .
3 Slngle-gr.oup . l.\lo.se'rlous No serious Serious No serious None 33172] 0 Not Not LOW |IMPORTANT
observational studies [limitations inconsistency imprecision pooled | pooled

Legend: CF=cystic fibrosis; Cl=confidence interval; IGF-I=insulin-like growth factor-1; IGFBP-3=insulin-like growth factor binding protein-3; MD=mean difference;

rhGH=recombinant human growth hormone

' Lack of or inadequate information about blinding
2 Inconsistent study designs or outcomes reporting
3 Inadequately powered

4 Single study

® Studies not in patients with CF
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