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Table 1.

Summary of the screening methods

Disease - " Method = Measured Cut-off
Biotinidase Microcolo’rime.tr.'-y 1 Biotiniease activity 0.6 pmole/min/dsic
deficiency )

Lactic acidemia

Methyimalonic
acidemia

Microcolorimetry 2

Microcolorimetry 8

Lacticacld 50 mg/di-blood

Methylmaionic acid 3 ma/dl-blood

Specimen: a3mm-diameter blood disc in each assy

1: coloration for p-aminobenzoate liberated from an artificial substrate; bioin 4-amidobenzoate
_ 2:lactate dehydrogenase with NAD/diaphorase coupling system
3: coloration for active methylene group “with o-dianisidine

'Table 2, Results of pllot screemng for newborn orgamc ac:dem;a

" Disease - | Period . Requested Cllmcally Conﬂrmed

_ :D_lsea-se F_’e”?d Sereened second card exammed patlent

Biotinidase |Sep.'85- ) .. —
deficiency Mar.'93 154,410 13 {0.008%) 2 , 1

Lactic July '87- .

“acidemia | Julyez 91898 43 (0.047%) 7 6
Methylmalonic |Apr. '89- B NP SR
.acidemla. |. Mar'93 o981 . 3boew 0. °
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Table 3 Biotlmdase acltlwtles in sera from a famlly

with “biotinidase deflmency

Bavk \:r——}iio)iOS%T%«'; 7 (£3) 4 ES.

PO IR AL © 347, 1 ¢ 3.88nmole/min/ml 2 &
BICERE OO ENT D RAE I/J\JVCd‘ooLo
Z ORI, EIZFJ\'C?F:%E’JHI:%% &= ‘beﬁi
@#%b#kéhfb%%~®%f%%”

3. 2 m?L@IﬂHM

1987fﬁ73)\ B 1992¢§ TOSAERIT
91 398%75325’ I —-—/57 L, 645"10)

Blotlmdase activity

B %fﬁ’lfmﬁxﬂ@mr%%’bt
(%£2) ., BRECTHS HkFER

Serum . (hmole/min/m)
Patient 0.81 (10.8%)
~ Father 3.47 (46.1%)
- Mother 3.88 (51.6%) _
“Normalcontrol | i
Mean £ S.D. 7.52 £ 057
Range . 6.84 —8.30
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Table 4. Congenital lactic acidemla Identifled In the pilot screening

Patient Sex ID . ::,ge‘:::n g Laﬁg;d?)c'd Clinical course .
Y.T-1 F C-1021 - 1 day 232 ‘Death at 15 day
YT-2 M- C-1364 - 1-day 213 Death at 5 day
Y.M F: .C-1584 2day 204 - Death at 3 day
8.8 F 8803418 5day 64.2 “Under management
T.K M 9003601 5 day 57.2 Under management

Al M 9009202 6 day 68.4  Death at 3 month
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Table 5. Evaluatlon of the dlseases referrmg criteria as populatlon-
hased screemng '

- Biotinidase Lactic Methylmalonic
Criteria deficiency acidemia acidemia
Necessity of early : _
detection "YES YES YES. |
Effective treatment YES NO YES
Simple and inexpensive YES YES YES
test T D :
Moderate Incidence NO YES NO
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Newborn Screening for Organic Acidemia. -
- pilot studies for biotinidase deficiency, lactic acidemia .
and methylmalonic acidemia - .

Akihiro Yamaguchi, Yoshikiyo Mizushima*, Masaru Fukushi,
Yoshio. Shimizu and ‘Yuko Kikuchi: '

We had a pilot study for three of organic acidemias; biotinidase deficiency, lactic acideniia and
methylmalonic acidemia to evaluate them suitable or not as a newborn population-based screening
program. A microplate-scale assay with optimized procedures for a lot of samples was developed to
measure an indicative enzyme activity or metabolite in each disease. These methods were applied for
the newborn dried blood - samples sent for us for the routine screening such as phenylketonuria, etc..
One biotinidase deficiency was detected from 154,410 newborns and 6 patients with congenital lactic
acidemia were identified from 91,898 newborns. However, no patient with methylmalonic acidemia
was detected among ‘61,981 newborns. It was clarified that the incidences of biotinidase deficiency
and methylmalonic acidemia in Japan were too low to incorporate them into the routine newborn
screening program. - On the other hand, the incidence of lactic acidemia was enough higher, hewever

the earlier clinical manifestation just after birth and the absence of effective treatment did not support

“the necessity of population-based screening of this disease as well.. We concluded the screening for
these three organic acidemia were rather preferable as a selective screening for high. risk patients
based on the measurement of urinary metabolites by a gas chromatography/mass spectrometry. '

*Shiroishi Health Center of Sapporo City



