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Appendix A

Epidemiology of Mutations for Cystic Fibrosis

The differential distribution of mutations causing
cystic fibrosis (CF) has clear implications for carrier
screening. Besides DF508, which accounts for about 70
percent of CF chromosomes in Caucasians of Northern
and Central European descent, more than 170 mutations
have been identified, and the number increases steadily.
The vast majority of these are rare mutations present in
only a few individuals or families.

Not only are CF mutations heterogeneous, they are
distributed with varying frequencies among populations
according to geographic, ethnic, and racial distinctions;
regional differences within countries also exist. In Eu-
rope, DF508 occurs along a decreasing gradient from
north to south (figure A-l); other mutations also occur
differentially among racial and ethnic groups. Denmark
has the most homogeneous CF mutation population in
Northern Europe, with DF508 accounting for about 88
percent of mutations.

International studies continue to document the fre-
quency distribution of DF508 and other mutations (table
A-l). Results are coordinated through international col-

laborative efforts, including the Cystic Fibrosis Genetic
Analysis Consortium, the European Working Group on
Cystic Fibrosis, and the European Concerted Action on
Cystic Fibrosis.

In the United States and Canada, diverse heritages are
reflected genetically (table A-2): The distribution of
DF508, as an aggregate, is an average of European values.
For example, in North American populations from mixed
European descent, DF508 accounts for 68 to 76 percent of
CF mutations, while the combined European data also
average 68 percent (table A-3). Preliminary studies of
some distinct ethnic groups in North America have
similar profiles to areas of origin in Europe.

By studying markers surrounding the CF locus, re-
searchers believe that the DF508 deletion most likely
resulted from a single mutational event that was subse-
quently passed along by invading peoples. Some explana-
tions of the distribution patterns of DF508 attempt to
correlate waves of invasions with distribution of the
mutation, although this remains speculation.

Figure A-l—Occurrence of DF508 in Europe
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SOURCE: European Working Group on Cystic Fibrosis Genetics, “Gradient of Distribution in Europe of the Major CF
Mutation and of Its Associated Haplotype,” Human Genetics 85:436-445, 1990.
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Table A-l—Distribution of DF508 in Europe

Frequency Study
of DF508 size

(percent of (number of
cystic fibrosis cystic fibrosis

Country chromosomes) chromosomes) Source

IAntwerp

Bulgaria

Denmark

Finland

France

Albania 75

Belglum 59.5

65
67
77

76

78

80

56

58

Czech and Slovak 68
Federal Republic

Bohemia/Moravia 67

Slovakia 63

87

88

45

45

66
73
79

67

72.5

92

116

124
60

150

146

214

71

96

110

354

NA

46

304

423

40

40

268
271
332

248

258
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Table A-l—Distribution of DF508 in Europe-Continued

Frequency Study
of DF508 size

(percent of (number of
cystic fibrosis cystic fibrosis

Country chromosomes) chromosomes) Source

75 422

Britanny (Celtic) 81 224

Lyon 74 230

Paris 70 102

Southern 64 98

Germany
Berlin 70 290

East (former)

West (former)

Greece

Hungary

Ireland,
Republic of

60

60

62

77
77

77

80

54

54

388

518

314

244
234

400

186

194

194

64 66

76 120

76 88
Among Irish Cystic Fibrosis Patients,” Human Genetics 403-404, 1990.

(Continued on next page)
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Table A-l—Distribution of DF508 in Europe-Continued

Frequency Study
of DF508 size

(percent of (number of
cystic fibrosis cystic fibrosis

Country chromosomes) chromosomes) Source

Israel
Arab
Ashkenazic  Jewish
Non-Ashkenazic

Jewish

Arab
Ashkenazic  Jewish
Sephardic  Jewish
Unclassified

Jew-sh (mixed)
Ashkenazic  Jewish
Non-Ashkenazic

Jewish

Italy

32
22
32
38

113
23
40
29

1. Lerer, S. Cohen, M. Chemke, et al., “The Frequency of the DF508 Mutation
on Cystic Fibrosis Chrornmomes in Israeli Families: Correlation to CF Jewish
Haplotypes in Jewish Communities and Arabs,” Human Genetics 85:416-417,
1990.

25
23
35
25

40
95
51

8

127
84
43

T. Shosani, A. Augarten, E. Gazit, et al., “Association of a Nonsense Mutation
(W1282X), the Most Common Mutation in the Ashkenazi Jewish Cystic
Fibrosis Patients in Israel, With Presentation of Severe Disease,” American
Journal of Human Genetics 50:222-228, 1992.

1. Lerer, M. Sagi, G.R. Cutting, et al., “Cystic Fibrosis Mutations DF508 and
G542X in Jewish Patients,’r Journal of Medical Genetics 29:131-133,
1992.

34
30
42

43
47
55

54
122
284

34843

50 35

53 350

53 624

Campania

Central/
Southern

Northern

54

45

102

350

40 218

Rome/Verona

Sardinia

42

57

424

42

166
235

Netherlands 75
79

15276

77 190
Cystic Fibrosis Chrornmomes: Frequency and Relation to Patients’ Age at
Diagnosis,” Human Genetics 85:407-408, 1990.



Appendix A-Epidemiology of Mutations for Cystic Fibrosis . 251

Table A-l—Distribution of DF508 in Europe-Continued

Frequency Study
of DF508 size

(percent of (number of
cystic fibrosis cystic fibrosis

Country chromosomes) chromosomes) Source

Spain

Basque country
Basque
Mixed Basque

Central/
Southern

Continental
Balearic islands
Baiearic Islands

Switzerland

54

Poland 55 22

Portugal 52 82

84

388

388

466
142

30
60

120

45
13
13

334

30

30

25

58

58

39

49

50

51
65

87
58

61

66
58
58

69

Turkey 27

Turkish 27
population
in Germany

Union of Soviet 36
Socialist
Republics (former)

49

Moscow/Odessa 45

United Kingdom 77



252 ● Cystic Fibrosis and DNA Tests: Implications of Carrier Screening

Table A-l—Distribution of DF508 in Europe-Continued

Frequency Study
of DF508 size

(percent of (number of
cystic fibrosis cystic fibrosis

Country chromosomes) chromosomes) Source

England 70
70
75

Northern
Ireland

Scotland

Yugoslavia
(former)

Macedonia

75
79
80

70

71.5

78.5

80

54

71

74

74

92

39.5

Slovenia 26

Southern 38
(mixed
population)

210
150
180

186
252
600

108

144

214

195

204

361

238

215

12

38

34

39

The Cystic Fibrosis Genetic Analysis Consortium, “worldwide Survey of the
DF508 Mutation-Report From the Cystic Fibrosis Genetic Analysis Consor-
tium,” American Journal of Human Genetics 47:354-359, 1990.
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Table A-2—Distribution of DF508 in
North America

Frequency of DF508
Population (percent)

Caucasian, mixed European ancestry. . . . . 68 to 76
Hispanic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
Louisiana French Acadian. . . . . . . . . . . . . . . 69
French Canadian. . . . . . . . . . . . . . . . . . . . . . 54 to 69
Ashkenazic Jewish. , . . . . . . . . . . . . . . . . . . . 26 to 50
African American. . . . . . . . . . . . . . . . . . . . . . . 37
Hutterite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

SOURCE: Office of Technology Assessment, 1992.

Table A-3-Frequencies of Common
Cystic Fibrosis Mutations
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