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Objectives: Since 1991, nationwide massive neonatal screen-
ing program for phenylketonuria (PKU) and congenital
hypothyroidism have been performed in Korea. As in many other
countries, efficiency of this program has not been definitely
concluded. For the purpose of evaluation of this program, from the
perspective of efficiency, a cost-benefit analysis was carried out.

Methods: Costs of the detection and the treatment program
were compared with the projected benefit(avoided costs) that
results from the prevention of the mental retardation associated
with the disorders due to PKU and hypothyroidism. Costs and
benefits were discounted at an annual rate of 5 %, and duration of
life-long labor was assumed to be 30 years. Cost and benefit were
estimated based on the detection rates of one case of PKU per
5,572 and one case of congenital hypothyroidism per 32,554
babies screened during 1991-1997.

Results: The benefit-cost ratio was 0.418. The sensitivity

analysis for the discount rates and labor durations showed that
most cost-benefit ratios were lower than one(1.0) except when
discount rate was changed to 3% and detection rate to two- or
threefold and/or labor duration to 40 years.

Conclusion: The result of this study suggested that present
program of mass screening for PKU and congenital hypothy-
roidism could not be justified in terms of efficiency. It doesn’ t
coincide with the results of previous studies in major developed
countries, presumably because of difference in detection rates and
welfare cost for the disabled.
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Table 1. Number of screened neonates and detected inborn error of metabolism

(1991-1997)

Year Number of screened

Number of detected

CHP PKU

1991 29,325 7 2
1992 20,302 7 -

1993 35417 8 3
1994 51,045 12 1
1995 74,880 8 5
1996 62,542 7 2
1997 345,013 62 6
Total 618.524 111 19

* CHP: congenital hypothyroidism, PKU: phenylketonuria

Source: Ministry of Health and Welfare, 1991-1997
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Table 2. ltems of cost included in the analysis by year

Year ltems of cost
0 - Direct and indirect cost of screening for phenylketonuria and congenital
hypothyroidism
- Direct and indirect cost of admission for diagnosis for PKU and congenital
hypothyroidism
0-20 - Cost of therapeutic diet for PKU patient
0-64 - Direct and indirect cost of follow-up study for PKU and congenital
hypothyroidism patient
- Cost of chemothreapy for congenital hypothyroidism patient
3-17 - Cost of EEG/IQ test for phenylketonuria and congenital hypothyroidism
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Table 3. Net benefit of screening for inbom errors of metabolism, discount rate
0.05, duration of labor 30 years

(unit: Korean Won)

Discount

Year Cost Benefit Net benefit . Present value
coefficient

0 26,403,620,620 0 -26,403,620,620 1 -26,403,620,620

1 96,095,205 0 -96,095,205 0.952 -91,519,243

2 88,996,089 0 -88,996,089 0.907 -80,722,076

3 93,563,643 0 -93,563,643 0.864 -80,823,793

4 93,563,643 0 -93,563,643 0.823 -76,975,041

5 101,990,523 771,262,933 669,272,410 0.784 524,392,446

6 102,618,506 326,591,452 223,972,947 0.746 167,132,061

7 107,433,866 326,591,452 219,157,587 0.711 155,751,205

8 107,433,866 326,591,452 219,157,587 0.677 148,334,481

9 107,433,866 326,591,452 219,157,587 0.645 141,270,934
10 111,045,386 326,591,452 215,546,067 0.614 132,326,587
11 111,045,386 326,591,452 215,546,067 0.585 126,025,321
12 111,673,368 326,591,452 214,918,084 0.557 119,674,431
13 119,698,968 326,591,452 206,892,484 0.530 109,719,502
14 119,698,968 326,591,452 206,892,484 0.505 104,494,763
15 112,129,890 326,591,452 214,461,562 0.481 103,159,678
16 120,556,770 326,591,452 206,034,682 0.458 94,386,862
17 120,556,770 326,591,452 206,034,682 0436 89,892,249
18 117,316,980 326,591,452 209,274,472 0416 86,957,866
19 117,316,980 326,591,452 209,274,472 0.396 82,817,015
20 117,316,980 326,591,452 209,274,472 0.377 78,873,348
21 17,398,260 326,591,452 309,193,192 0.359 110,982,535
22 17,398,260 326,591,452 309,193,192 0.342 105,697,653
23 17,398,260 326,591,452 309,193,192 0.326 100,664,431
24 17,398,260 326,591,452 309,193,192 0.310 95,870,887
25 17,398,260  1,626,001,852 1,608,603,592 0.295 475,025,099
26 17,398,260  1,626,001,852 1,608,603,592 0.281 452,404,856
27 17,398,260  1,626,001,852 1,608,603,592 0.268 430,861,768
28 17,398,260 1,626,001,852 1,608,603,592 0.255 410,344,541
29 17,398,260  1,626,001,852 1,608,603,592 0.243 390,804,325
30 17,398,260  1,626,001,852 1,608,603,592 0.231 372,194,595
31 17,398,260  1,626,001,852 1,608,603,592 0.220 354,471,043
32 17,398,260  1,626,001,852 1,608,603,592 0.210 337,591,469
33 17,398,260  1,626,001,852 1,608,603,592 0.200 321,515,685
34 17,398,260  1,626,001,852 1,608,603,592 0.190 306,205,414
35 17,398,260  1,626,001,852 1,608,603,592 0.181 291,624,204
36 17,398.260  1,626,001,852 1,608,603,592 0.173 271,737,337
37 17,398,260  1,626,001,852 1,608,603,592 0.164 264,511,750
38 17,398,260  1,626,001,852 1,608,603,592 0.157 251,915,952
39 17,398,260  1,626,001,852 1,608,603,592 0.149 239,919,955
40 17,398,260 1,626,001,852 1,608,603,592 0.142 228,495,195
41 17,398,260  1,626,001,852 1,608,603,592 0.135 217,614,471
4?2 17,398,260  1,626,001,852 1,608,603,592 0.129 207,251,877
43 17,398,260  1,626,001,852 1,608,603,592 0.123 197,382,740
44 17,398,260  1,626,001,852 1,608,603,592 0.117 187,983,562
45 17,398,260  1,626,001,852 1,608,603,592 0.111 179,031,964
46 17,398,260  1,626,001,852 1,608,603,592 0.106 170,506,632
47 17,398,260  1,626,001,852 1,608,603,592 0.101 162,387,269
48 17,398,260  1,626,001,852 1,608,603,592 0.096 154,654,542
49 17,398,260  1,626,001,852 1,608,603,592 0.092 147,290,040
50 17,398,260  1,626,001,852 1,608,603,592 0.087 140,276,228
51 17,398,260  1,626,001,852 1,608,603,592 °©  0.083 133,596,408
52 17,398,260  1,626,001,852 1,608,603,592 0.079 127,234,674
53 17,398,260  1,626,001,852 1,608,603,592 0.075 121,175,880
54 17,398,260  1,626,001,852 1,608,603,592 0.072 115,405,600

(continues on next page)



(continued)

Year Cost Benefit Net benefit o%gf%le[ﬁt Present value
55 17,398,260 326,591,452 309,193,192 0.068 21,126,058
56 17,398,260 326,591,452 309,193,192 0.065 20,120,056
57 17,398,260 326,591,452 309,193,192 0.062 19,161,958
58 17,398,260 326,591,452 309,193,192 0.059 18,249,483
59 17,398,260 326,591,452 309,193,192 0.056 17,380,460
60 17,398,260 326,591,452 309,193,192 0.054 16,552,819
61 17,398,260 326,591,452 309,193,192 0.051 15,764,590
62 17,398,260 326,591,452 309,193,192 0.049 15,013,895
63 17,398,260 326,591,452 309,193,192 0.046 14,298,948
64 17,398,260 326,591,452 309,193,192 0.044 13,618,046

Total -16,216,535,125

Table 4. ltems of cost and benefit at present value

{unit: Korean Won)

1. Cost
1) Direct cost
(1) Laboratory test 5,344,076,602
(2) Treatment for early detected PKU
(@) Admission, 4 weeks 18,515,839
(@ Follow-up 26,447,848
(3 Therapeutic diet 1,029,668,928
(3) Treatment for early detected CHP
(@) Admission, 2 weeks 2,650,201,257
(2 Follow-up 207,808,143
® Drug 41,019,852
2) Indirect cost 18,526,918,254
Total Cost 27,844,656,724
2. Benefit
1) Direct 5,434,477,034
2) Indirect 6,193,644,565
Total Benefit 11,628,121,599
Net Benefit -16,216,535,125
Benefit / Cost Ratio 0418

* PKU: phenylketonuria CHP: congenital hypothyroidism
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Table 5. Sensitivity analysis for cost and benefit by changing discount rate, dura-

tion of labor, and detection rate

(unit: Korean Won)

Duration| Discount |  Detecton . Benefit/
Rate compared Cost Benefit Net benefit .
{years) | rafe |1 omentvae cost ratio
Same 28234249301  16,617,699,573  -11,616,549,728 0.589
003 | 2fold 33,022,610,817  33,235,399,146 212,788,329 1.006
3fold 37810972334  49,853,098,719  12,042,126,385 1.318
Same  27,844,656,724 9,368,634,535  -18,476,022,189 0.336
20 | 005 | 2fold 32243425664  18,737,269,069 -13,506,156,594 0.581
3fold  36,642,194,604  28,105,903,604  -8,536,291,000 0.767
Same  27,580,831,548 5,749,961,394  -21,830,870,155 0.208
007 | 2fold 31715775313  11,499,922,787  -20,215,852,525 0.363
3fold 35850719077  17,249,884,181  -18,600,834,896 0.481
Same 28234249301  20,943,327,657  -7,290,921,644 0.742
003 | 2fold 33,022,610817  41,886,655314 8,864,044,496 1.268
3fold 37810972334  62,829,982970  25,019,010,637 1.662
Same  27,844,656,724  11,628,121,599  -16,216,535,125 0.418
30 | 005 | 2fold 32243425664  23256,243,198  -8,987,182,466 0.721
3fold  36,642,194,604  34,884,364,797  -1,757,829,807 0952
Same  27,580,831,548 6,993,855,859  -20,586,975,689 0.254
007 | 2fold  31,715,775313  13987,711,718  -17,728,063,595 0.441
3fold  35,850,719,077  20981,567,577 -14,869,151,500 0.585
Same 28234249301  25,543,127,584  -2,691,121,717 0.905
003 | 2fold 33,022610817 51,086255,167  18,063,644,350 1.547
3fold 37810972334  76,629382,751  38,818,410,417 2.027
Same  27,844,656,724  14,258,036479  -13,586,620,245 0512
40 | 005 | 2fold 32,243425664  28,516,072,958  -3,727,352,706 0.884
3fold  36,642,194,604  42,774,109,436 6,131,914,833 1.167
Same  27,580,831,548 8,005,031,278  -18,975,800,270 0.312
007 | 2fold  78,607,550,881  17,210,062,556 -61,397,488,324 0.219
3fold 106,188,382,429  25815,093,835 -80,373,288,594 0.243

Table 6. Cost and benefit changes by increasing welfare cost twofold

(unit: Korean Won)

Duration  Discount Cost Benefit Net benefit Beneﬁ?/cost

(years)  rate ratio
20 0.03 28,234,249,301 25,031,958,372 -3,202,290,929 0.887
20 0.05 27,844,656,724 14,803,111,569 -13,041,545,155 0.532
20 0.07 27,580,831,548 9,564,938,966 -18,015,892,582 0.347
30 0.03 28,234,249,301 29,357,586,455 1,123,337,155 1.040
30 0.05 27,844.,656,724 17,062,598,633 -10,782,058,091 0.613
30 0.07 27,580,831,548 10,808,833,432 -16,771,998,117 0.392
40 0.03 28,234,249,301 33,957,386,382 5,723,137,082 1.203
40 0.05 27,844.656,724 19,692,513,513 -8,152,143,211 0.707
40 0.07 27,580,831,548 12,420,008,851 -15,160,822,697 0450
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Table 7. Summary of economic evaluations for screening of inborn errors of
metabolism in some countries

Country |  Researchers Year Resus Sources

PKU* CHP*
USA Layde, et al 1979 | - B/C*8.9 | JAMA 241(21):2290-2
USA Tiwary, et al 1987 | B/C13-20 Nurse Pract 12(9):28-35 e
Japan | Hisashige 1994 | B/C2.52 - Int J Tech Ass in Health Care 10(3):382-391
France | Dhondt, et al 1991 | B/C6.6 | B/C13.8 |J Inherit Metab Dis 14(4):633-9
France | Dhondt, et al 1988 | B/C6.5 | B/C12.2 | Pediatrie 43(4):345-8
Portugal| Osorio, et al 1992 | efficiency not proven | Acta Med Port 5(3):131-4
Spain Mugaara, etal | 1990 | efficiency proven Gac Sanit 4(19);140-4

* PKU: phenylketonuria CHP: congenital hypothyroidism

# B/C: benefit/cost ratio

Table 8. Distribution of incidences of inborn errors of metabolism

Phenylketonuria Hypothyroidism Homocystinuria Galactosemia
Japan 1/70,000 1/8,000 1/170,000 1/70,000
USA 1/13,700 1/5,000 1/407,198 1/62,992
Germany 1/ 6,500 - -
France 1/14,900 - 1/273,658 -
Austria 1/12,700 1/5,000 1/747,286 1/49,043
Sweden 1/30,800 - - 1/81,100
UK 1/17,500 - 1/297.366 -
Switzerland 117,759 173,000 - -
Korea 1/32,554 1/5,572
Sources: Bang Hyung-Ae(1992)
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