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A Cost-Benefit Analysis of Neonatal Screening Tests for Maple Syrup Urine
Disease, Homocystinuria, Galactosemia, and Congenital Adrenal Hyperplasia

Shin Young Park, Dong Il Kim, Dong Hwan Lee

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

Purpose: Neonatal screening tests are increasingly being used forearly diagnosis of inborn errors of
metabolism (IEM) in the hope of avoiding the severe developmental delay, acute illness, and death that may
result from these diseases. In this study, a cost-benefit analysis was performed on the neonatal screening
of maple syrup urine disease, homocystinuria, galactosemia, and congenital adrenal hyperplasia in Korea.
Materials and Methods: This study included 1,259,220 Korean newborns born between January 2005 to
December 2007, who were screened for maple syrup urine disease, homocystinuria, galactosemia, and
congenital adrenal hyperplasia. We calculated and compared the total costs in cases where these four
screening tests were implemented, and those where they were not.

Results: There were no benefits to screening for maple syrup urine disease or homocystinuria due to their
low prevalence for these two tests, the costs exceeded the benefits at benefit:cost ratios of 0.5:1 and 0.6:1,
respectively. In contrast, benefits far exceed costs at a ratio of 4.1:1 for galactosemia and 2.9:1 for congenital
adrenal hyperplasia. The average benefit:cost ratio for all four tests was 2.0:1.

Conclusion: Neonatal screening tests for maple syrup urine disease, homocystinuria, galactosemia, and
congenital adrenal hyperplasia are financially viable.

Key Words: Neonatal screening test, Cost-benefit, Efficacy
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Table 1. Incidence and Prevalence of Maple Syrup Urine Disease, Homocystinuria, Galactosemia and Congenital Adrenal Hyperplasia

from January 2005 to December 2007

MSUD Homocystinuria Galactosemia CAH

Year
No. tested No. cases No. tested No. cases No. tested No. cases No. tested No. cases

2005 238,075 1 201,479 1 353,834 9 251,164 9
2006 433,331 1 433,331 1 433,331 4 433,331 5
2007 472,055 3 472,055 1 472,055 8 472,055 6
Total 1,143,461 5 1,106,865 3 1,259,220 21 1,156,550 20
Total Incidence 1/ 228,692 1/ 368,955 1/59,962 1/57,827
Prevalencel” 0.437 0.271 1.667 1.729
Prevalence 27 2.186 1.355 8.338 8.646

Abbreviations: MSUD, Maple syrup urine disease; CAH, Congenital adrenal hyperplasia

"Prevalence per 100,000 neonates,

“Prevalence per 500,000 neonates
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Table 2. Cost for Treatment and Laboratory Tests in Maple Syrup Urine Disease, Homocystinuria, Galactosemia and Congenital Adrenal

Hyperplasia Patient

Age Visit frequency MSUD Homocystinuria  Galactosemia CAH
Screening once 3,333 3,333 3,333 3,333
Admission fee 287,000 287,000 287,000 287,000
Outpatient fee’ 0-12 months monthly 187,200 187,200 187,200 187,200
1-2 years every 2 months 187,200 187,200 187,200 187,200
3-15 years  €very 3 months 802,400 802,400 802,400 802,400
1679 years €very 6 months 1,968,640 1,968,640 1,968,640 1,968,640
Laboratory tests
Complete blood count  (W7,072) 0-15 years every year 106,080 106,080 106,080 106,080
Liver function test (4,368 0-15 years every 6 months 131,040 131,040 131,040
Amino acid analysis (W84,526) 0-15 years every 3 months 5,071,560 5,071,560
16-79 years every 6 months 10,819,328 10,819,328
Galactose™ (W11,076) 2,148,744 131,040
Adrenal function test™ (W57,499) 11,154,810
Intelligence test once 80,000 80,000 80,000 80,000
EEG once 99,814 99,814 99,814 99,814
Total costs (W) 19,743,600 19,743,600 6,001,450 15,007,520
‘less than 6 years: 15,600, more than 6 years: W15,380
“Test frequence is same as outpatient interval.
Abbreviations: MSUD, Maple syrup urine disease; CAH, Congenital adrenal hyperplasia
Table 3. Cost for Special Formula for Maple Syrup Urine Disease Patient and Homocystinuria Patient
Maple Syrup Urine Disease Homocystinuria
I(Age ) Protein Formula Monthly Total Protein Formula Monthly Total
years requireme_nt requiremenp costs costs requlrement requ1rement costs costs
(g/day)” (g/month) ™ (W) (W) (¢/day) " (g/month) * (W) (W)
0-1 22.5 2,225 123,750 1,485,000 22.5 2,250 125,000 1,500,000
2-4 24.0 2,400 137,500 4,950,000 24.0 2,400 133,333 4,800,000
57 271.5 2,775 307,500 5,535,000 3.0 3,500 194,444 7,000,000
8-11 32.5 3,225 153,750 8,580,000 40.0 4,000 222,222 10,666,667
12-15 48.0 4,800 266,250 12,780,000 52.5 5,250 291,667 14,000,000
Total costs (W) 33,330,000 37,966,667

"Protein in formula = 15g/100g, “One can of formula = 450g/ W25,000
"Protein in powdered milk = 15¢/100g, TOne bottle of formula = 450g/ #25,000
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Table 4. Cost for Medication in Homocystinuria Patient 65A7A 5 TV ek B amnk A8 ALRato] 917k 5] FHal
Faridoxine Betaine” 2 48AAS W, JAAA} 19T w¥Y S
Age (years) 0-79 0-79 422,000,000 0]t}
Dosage (mg/day) 100 6,000
G 0 m S e g0 sl o uS
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"Protein in powdered milk = 14.3g/ 100g
“One bottle of formula = 400g (W6,500)

Table 6. Cost of Medication in Congenital Adrenal Hyperplasia Patient

Drug Age Body surface area Dosage Monthly costs Total costs ~ Sum of total costs
(years) (m?) (mg/ day) (W) (W) (W)
0-1 0.22-0.45 6.7 4,180 50,400
Hydrocortisone 92__185 Off_; 1;355 122;8 g;gg 1,671,860
16-79 1.8 36 22,460 1,460,160
Rrie 2 o012 O

Cost Formula: Hydrocortisone 1T/ 10mg =

W208 (20mg/m?% day), Florinef 1T/0.1mg = W532
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Table 7. Yearly Costs when Screening Test performed in Maple Syrup Urine Disease, Homocysteiniuria, Galactosemia, and Congenital

Adrenal Hyperplasia Patients in 500,000 Newborns
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Cost of consultation Cost of Cost of Cost of Sum of total costs
and lab test special formula  medication screening test per year
Maple S Cost (W) 19,743,600 33,330,000 3,333
Ujp e]jiwzp Persons (N) 2.186 2,186 500,000
He Hsease Total cost (W) 43,159,510 72,859,380 1,666,500,000  1,782,518,890
Cost (W) 19,743,600 37,966,667 284,968,800 3,333
Homocysteinuria Persons (N) 1.355 1.355 1.355 500,000
Total cost (W) 26,752,578 51,444,834 386,132,724 1,666,500,000 2,130,830,136
Cost (W) 6,001,450 442,815 3,333
Galactosemia Persons (N) 8.338 8.338 500,000
Total cost (W) 50,040,090 3,692,191 1,666,500,000 1,720,232,281
Cost (W) 15,007,520 3,371,600 3,333
Congenital Adrenal Hyperplasia Persons (N) 8.646 8.646 500,000
Total cost (W) 129,755,018 29,150,854  1,666,500,000 1,825,405,876
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Table 8. Yearly Costs when Screening Test not performed in Maple Syrup Urine Disease, Homocysteinuria, Galactosemia, and

Congenital Adrenal Hyperplasia Patients

gfvgéa%%eo Hﬁng expenses Cost of nursery Loss of to?gljﬁ:o()sfts
ewboms in nursery construction labor per year
Cost (W/year) 13,490,000 32,000,00 422,000,000
Maple Syrup Expected life span (years) 1
Urine Disease Persons (N) 2.186 2.186 2.186 2.186
Total cost (W) 29,489,140 69,952,000 922,492,000 1,021,933,140
Cost (W/ }feal’) 13,490,000 32,000,00 422,000,000
Homocvsteinur Expected life span (years) 45 1355
OMOAYSIEIIUAR porsons (N) 1.355 L35 e 1.355
Total cost (W) 822,552,750 T 571,810,000 1,437,722,750
Cost (W/year) 13,490,000 32,000,00 422,000,000
Galactosemia Expected life span (years) 30
Persons (N) 8.338 8.338 8.338 8.338
Total cost (W) 3,374,388,600 266,816,000 3,518,636,000 7,159,840,600
Cost (W/year) 13,490,000 13,490,000 32,000,00 422,000,000
Congenital Adrenal Expected life span (years) 1 79"
Hyperplasia Persons (N) 8.646 6.485 2.162 6.485 6.485
Total cost (W) 87,482,650 2,304,065,020 207,520,000 2,736,670,000 5,335,737,670
“salt wasting type 75%, “simple virilizing type 25%
760,585,750 0] £&lo|tt, S RA|AEIRE0] A9 Aol A Table 9. Comparison of Cost Per Year between doing and not
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doing Neonatal Screening Test

Neonatal screening test

Doing (A (W) Not doing (B) (W) &B
MSUD 1,782,518,890 1,021,933,140  1/0.573
Homocysteinuria  2,130,830,136 1,437,722,750 1/0.675
Galactosemia 1,720,232,281 7,159,840,600  1/4.162
CAH 1,825,405,876 5,335,737,670 1/2.923
Total cost (W) 7,458,987,183 14,955,234,160  1/2.005

Abbreviations: MSUD, maple syrup urine disease; CAH, congenital
adrenal hyperplasia
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