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A Cost-benefit Analysis on Neonatal Screening of
Phenylketonuria and Congenital Hypothyroidism in Korea

Hoe Cheol Yoon, M.D., Nyeon Cheon Kim, M.D. and Dong Hwan Lee, M.D.

Department of Pediatrics, College of Medicine, Soonchunhyang University, Seoul, Korea

Purpose : Many inborn errors of metabolism can be completely cured with early detection and early
treatment. This is why neonatal screening on inborn errors of metabolism is implemented worldwide.
In this study, a cost-benefit analysis was performed on the neonatal screening of phenylketonuria
and congenital hypothyroidism in Korea.

Methods : This study included 2,908,231 neonates who took the neonatal screening on phenylketonu-
ria and congenital hypothyroidism in Korea from January 1991 to December 2003. From those neo-
nates, the incidence rates of phenylketonuria and congenital hypothyroidism were measured. Further-
more, based on 495,000 babies born in 2002, were calculated and compared the total costs in case
when neonatal screening on phenylketonuria and congenital hypothyroidism is implemented, and
when not.

Results : If the neonatal screening on phenylketonuria and congenital hypothyroidism is implemented,
benefits far exceed costs at a ratio of 1.77:1 in phenylketonuria, and 11.11:1 in congenital hypothy-
roidism. In terms of wons, the present neonatal screening on phenylketonuria and congenital hypo-
thyroidism will gain us more than 29 billion wons every year.

Conclusion : This study only concerns the monetary aspects of the neonatal screening. Therefore,
the benefits of the neonatal screening is underestimated by ignoring precious but not measurable
values such as quality of life. However, the present neonatal screening on phenylketonuria and con-
genital hypothyroidism is found to be beneficial and should continue for the good of the nation as
well as that of the patients. (Korean ] Pediatr 2005;48:369-375)
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Table 1. Incidences of Phenylketonuria and Congenital Hypo-
thyroidism

Year gg;g?giz Phenylketonuria hyg(?tr}llgy err(l)liglsm
1991 28,286 1 7
1992 20,372 0 7
1993 35,094 0 8
1994 51,045 1 12
1995 74,880 2 8
1996 62,542 1 6
1997 345,013 6 62
1998 416,115 7 132
1999 398,444 9 38
2000 407,981 9 89
2001 382,338 9 70
2002 346,176 8 49
2003 339,945 14 36
Total 2,908,231 67 574

Table 2. Costs for Treatment of a Phenylketonuria Patient

. Costs
Duration and frequency (wons)
Inpatient 1 week 287,000
Outpatient 0-11 months  monthly
1-2 years every 2 months
3-15 years every 3 months 2,098,300
16-75 years every 6 months
Laboratory works
CBC every year 72,900
AAA 0-15 years every year 192,600
LFT every 6 months 465,300
1Q once 15,090
EEG once 45,470
Total cost(wons) 3,176,660

CBC : complete blood count, AAA :amino acid analysis, LFT:
liver function test, IQ :intelligence quotient, EEG : electroen-
cephalogram
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Table 3. Costs of Special Formulae Needed for a Phenylketonuria Patient
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Age(year) Weight(kg) Protein needed(g/day) Special formulae(cans/month) Monthly costs(wons) Total costs(wons)
0 7-9 80-133 75 127,500 1,530,000
1-2 9-11 78-189 13 221,000 5,304,000
3-4 11-15 103-108 7 175,000 4,200,000
5-9 18-25 113-141 10 250,000 15,000,000

10-15 35-45 113-141 10 250,000 18,000,000

16-75 55 172 12 300,000 212,400,000

Total cost(wons) 256,434,000

Table 4. Costs for Treatment of a Congenital Hypothyroidism 5. 8t Algte] MAIX|H|OIE 2A=R617] Q& H|R

Patient

Costs

Duration and frequency (wons)

Outpatient until 12 months monthly
until 6 years every 2 months 3,459,100
until 75 years every 3 months

Examination
TFT every year 2,154,000
1Q once 15,090
EEG once 45,470
X-ray
Wrist until 20 years every year 124,800
Total cost(wons) 5,798,460

TFT : thyroid function test

Table 5. Costs for Medication of a Congenital Hypothyroid-
ism Patient

D I Total

Age elkgiday)  (woms/day)  COSIS
ug/ke/day wons/day) - (wons)
0-6 months 8-12(25-50 ug/day) 15 2,700
6-11 months 6-8(50-75 ug/day) 225 4,050
1-5 years 5-6(50-100 ug/day) 30 54,000
6-12 years 4-5(75-125 ug/day) 45 113,400
13-75 years 2-3(100-200 pg/day) 60 1,339,200
Total cost(wons) 1,513,350
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Table 6. Costs when Mass Screening Tests Performed

Astzol g Agel A ¥ el FAY @A

Mass screening tests(million wons)

Treatment(million wons)

Total costs(million wons)

Phenylketonuria 2,351
Congenital hypothyroidism 2,351
Total costs(million wons) 4702

1,214 3,565
291 2,642
1,505 6,207

Table 7. Costs when Mass Screening Tests not Performed

Labor losses(million wons)

Costs of fostering(million wons)

Total costs(million wons)

Phenylketouria 3,158 3,135 6,293
Congenital hypothyroidism 13,531 15,827 29,358
Total costs(million wons) 16,689 18,962 35,651
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Table 8. Comparion of Costs between when Mass Screening Tests Performed and when not Performed

Costs when mass screening

Costs when mass screening

tests performed(A) tests not performed(B) B-A(million wons) A/B

(million wons) (million wons)
Phenylketonuria 3,565 6,293 2,728 1/1.77
Congenital hypothyroidism 2,642 29,358 26,716 1/11.11
Total 6,207 35,651 29,444 1/5.74
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