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Table 3. Clinical, biochemical and genetic profiles of Japanese cases of MCAD deficiency

No. Age at Age at NBS MS/MS GC/MS Genotype Outcome
onset | diag. C8(<0.3) | HG SG Allele 1 Allele 2
Symtpomatic group
1 8m 8m — 5.97 11.1 445  ¢.449-452del ¢.157C>T impair
2 1yOm 1yOm - 4.52 n.a n.a IVS4+1G>A  ¢.422 A>T SID
3 1yOm 8yl0m — 1.57 454  29.6 ¢.449-452del c¢.449-452del impair
4 l1lylm 1lylm - 7.00 14.7 112.2 del.ex11-12 del.ex11-12 impair
5 1y3m 1ly3m - high* n.a na del.ex11-12 del.ex11-12 impair
6> lydm  ly4m - 3.33 9.9 15.3  ¢.449-452del c¢.449-452del impair
7 ly7m 1ly7m - 4.12 6.1 6.4  ¢.275C>T c.157C>T impair
8  1y8m 1y8m — 4,75 69.3 1.2 c.449-452del  ¢.449-452del SID
9 2y2m  2y2m — 1.71 n.a n.a  c.449-452del ¢.449-452del normal
Non-symptomatic group
10 - 5d + 5.92 12,9 14.8 ¢.1085G>A ¢.843A>T normal
11 - 5d + 5.37 6.3 39.9  ¢.449-452del ¢.154A>G normal
12 - 5d + 4.82 15.3 3.8 IVS83+2T>C ¢.843 A>T normal
13 - 5d + 4.04 n.a na  ¢.449-452del ¢.212 G>A normal
14 - 5d + 2.78 11.5 5.9  ¢.449-452del ¢.134 A>G normal
15 - 5d + 2.59 3.1 () c.1085G>A  ¢.1184A>G  normal
16 - 5d + 2.58 ) 3.2  c.449-452del IVS3+5G>A  normal
17 - 5d + 0.49 9.7 1.5 ¢.449-452del ¢.820 A>C normal
18 - 5y5m - 1.37 n.a n.a  ¢.449-452del ¢.449-452del normal
Carrier group
19 - 5d + 0.44 O () c.845C>T O normal
20 - 4m — 0.51 ) () ¢.843A>T ¢) normal

Cases 3 and 8 (a-a), and cases 6 and 18 (b-b) are sibling cases, respectively. Abbreviation:
diag, diagnosis; NBS, newborn mass screening; —, none; +, NBS received; MS/MS, blood
acylecarnitine analysis; GC/MS, urinary organic acid analysis; HG and SG, hexanoylglycine
and suberylglycine, respectively; high*, elevated but detailed value not available. n.a, data
not available in Shimane University; (-), not detected; SID, sudden infant death; c¢.449-
452del, 4 base deletion of CTGA. impair, neuroclogical impairments as sequallae. Unit: C8,
nmol/mL (cut off, <0.3); HG and SG, peak area ratio to IS (%) (7) on GC/MS (normal,

both undetectable). :

d) Compsarison between Symptomatic and
non-symptomatic groups of MCAD
deficiency

1) Ages at omset and diagnesis: In the

symptomatic group, the ages at onset was
8 mo to 2 yr 2 mo. Cases 3 and 8, and
cases 6 and 18, were siblings. In 9 cases of
the non-symptomatic group, 8 cases were
detected on 5 day after birth by NBS, and
the other one (case 18) was identified at
the age of 5 yr 5 mo by sibling screening.

2) Clinical findings of symptomatic case: In
the symptomatic group, all 9 cases had
acute encephalopathy- or sudden death-like
illness in the acute stage. Hypoglycemia
was observed in all 7 cases tested, while
hyperammonemia was seen in.4 of the 9
cases. ;

3) Biochemical findings: As shown in Table
2, C8 (cut off, <0.3 nmol/mL) ranged be-
tween 1.57 and 7.00 in the symptomatic
group, while C8 did between 0.49 and 5.92
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in the non-symptomatic group. No signifi-
cant difference between these two groups
was seen in the level of C8. The C8 value
of the carrier group (cases 19 and 20) was
0.44 and 0.51,
lower compared to those of the 18 affected

respectively, which was
cases. No significant difference was seen in
the urinary excretion amounts of HG or SG
between these two groups (Table 3).

4) Gene  mutation: ¢.449-452delCTGA
(c.449del4) was identified in 16 of 36 al-
leles (44%) in 18 Japanese patients with
MCAD deficiency. The
¢.449del4 mutants were observed in 4 and

homozygote of
1 cases 1n the symptomatic and non-
symptomatic groups, respectively. A com-
985A> G,
Caucasian population was never identified

mon  mutation, found in
in Japanese cases (8). On the other hand, it
was reported that the c¢.449del4 mutation
was in 3 of 5 alleles of 3 Korean MCAD
deficiency cases (9). It would be interesting
to investigate and compare the genotypes
of Japanese MCAD deficiency with those of
the other Asian countries and the other
ethnic groups.

5) Quteomes: With respect to the out-
comes, 8 of 9 cases of the symptomatic
group resulted in severe handicaps or sud-
den death, whereas all 9 cases of the non-
group
development and growth (Table 3). It was

symptomatic showed normal
likely that there were no genotype/pheno-
type correlation, although existence of the
correlation is not clear enocugh in the pre-
sent point (10). These findings indicate that
pre-symptomatic detection is important for
the favorable outcome in MCAD deficiency.
NBS is essential (11, 12).

Furthermore, our data suggests no clear

Namely,

genotype/phenotype in MCAD deficiency.

4. Conclusion

Our study indicated that: 1) the detection
incidence in MS/MS screening is totally
about 1 in 9,000 in Japan, which might be
2 times smaller than that of other coun-
tries; 2) the outcomes of patients detected
by NBS is more favorable compared with
that of cases detected after symptomatic
onset; 3) the incidence of MCAD deficiency
is 1 in 110 thousands in Japanese popula-
This is
smaller than that in Caucasian population;
4) 45% of alleles of MCAD gene in
Japanese patients have a common muta-
tion, ¢.449-452delCTGA. The genetic back-
ground of Japanese cases is likely the same

tion. approximately 10 times

with Korean patients, but different from
those in Caucasians with MCAD; 5) clinical
severity of MCAD deficiency may be simi-
lar despite the different genetic mutations,
suggesting that genotype does not necessar-
ily predict phenotype in MCAD deficiency;
6) prognosis of the symptomatic cases with
MCAD deficiency was poor, whereas that of
the non-symptomatic group was excellent,
indicating “pre-symptomatic detection” is
essential to prevent children affected with
MCAD deficiency from impairments or sud-
den death.
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