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Computer-assisted laboratory diagnosis (CALD) is a category of clinical diag-
nosis based on comprehensive interpretation of various sets of laboratory test
by use of a computer. This has been being developed for these two decades in
the United States and in Japan.

Our CALD of Kawasaki Medical School Hospital enables us to diagnose a patient
not only about his general condition and the extent of functional disturbances of
the principal organs of his body but also by mentioning the names of possible
diseases without resorting to information on his morbid history and physical ex-
amination. The CALD has proved to be efficient especially for the diagnosis of
patients with hepatobiliary disorders.

However, in the author’s experience the CALD failed to achieve satisfactory
result in the diagnosis of myocardial infarction. Namely, medical records of 71
patients of acute myocardial infarction (AMI) who were abmitted to Kawasaki
Medical School Hospital during a period of the past 4 years (1981~1985) were
collected and subjected to our CALD. (Their diagnosis was confirmed by checking
according to Oxley’s criteria.) The result was disappointing: only 52.1% of the
cases were really detectable as AMI.

Fortunately, in these AMI cases serum isozyme study had happened to be
carried out as one of the routine tests along with the blood chemical tests prop-
erly pertaining to our CALD, and the record of the isozyme study disclosed
that creatine phosphokinase isozyme CK-MB and/or predominance of LDH1 over
LDH2 (LDH1>LDH2) were encountered in 94.4%. Therefore, it was naturally
expected that the detection rate of AMI by our CALD would be raised up to
90% level by simultaneous performance of serum isozyme (CK and LDH) study.
And this expectation has been realized. '

Then, attempt was made to reinforce our CALD so that it may be utilized for
predicting the prognosis of AMI patient by resorting solely to the examination
of pathological changes of the chemical and cellular ingredients of blood. Measured
values of three cellular elements of blood, i.e. counts of white blood cells, lym-
phocytes and platelets were put together with the estimations of 19 sorts of
chemical ingredients properly pertaining to our CALD. A discriminant equation
was derived by use of a computer with these 22 (=3+19) elements by the te-
chnique of discriminant analysis. Discrimination value D which enables distinc-
tion of “Dead (D>0)” from “Alive (D<0)” as to the AMI prognosis was cal-
culated in a computer by substitution of individual terms of the equation with
the really measured values of the relevant blood chemical ingredients and cel-
lular elements. The hit rate of prognosis predieted in this way was satisfactory:
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ultimately, it was 83.7% for the “Alive” group who took beneficial course and
100% for the “Dead” group who succumbed to AMI attack.

The utility of laboratory diagnosis based solely on chemical and cellular analysis
of blood has thus been extended to AMI, a disease which has been, from the view
point of diagnostic measures, a malady of electrocardiography and radiological

imageology.
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AMI (acute myocardial infarction) patients
studied in this investigation (age, sex, hospitalized
days, morbid days, number of times of laboratory
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Table 2. Laboratory examinations (chemical, cellular and hemorrhagic studies of
blood) employed for AMI patients with notes on their normal ranges.

X

l/;:\ B & H OB ke Z yaN ¥ & H B fER S ZH#MH
o % B (SP) 6.5~8.5 g/l B i B (WBC) 3,500~9,000/pl
*f B (BS) 70~110 mg/dl | % | &k E@mE (N.Band) 2 ~ 10 %
A/ G K 1.0~1.8 M EKAmE (N.Seg) 50 ~ 70 %
*oOoHE fF O (M) 4~ 6 0| # H F (neutro) 52 ~ 80 %
*y vy oL v (T-Bi) 0.2~1.0 mg/dl | % | #f @ Bk (eosino) 1~ 5%

M| *E e v oL v (DBl 40~60 % | | fF 5 & B (baso) ~ 1%

%{*7’/1/731)7*;& | H ¥ B  (mono) 1~ 6%
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*A L T (GPT) 0~25 IU/ % LDH 3 10 ~ 231U/1
*A S T (GOT) 0~20 10U/ LDH 4 2 ~ 71U/
¥y v 7 5 = v (Crn) 0.8~1.5 mg/dl LDH 5 1 ~ 610/1
¥R F %€ F# BUN) 9~20 mg/dl . . y
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) . . .
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Table 3. Diagnostic evaluation of serum isozyme study (CK.-MB
and LDH) for detection of AMI cases.

o B R i #
X\| CK-MB LDHI>LDH2 | BeBEC%)  ECBKS) A 5%

+ + 41 (80.0) 19 (95.0) 60 (84.6)
B + — 1 (2.0) 1 (5.0) 2 (2.8)

- + 3 (6.00 0 C0) 3 .2
LN x 1 2.0 0 C0) 1 .4
i * + 1 (2.0 0 (0> 1.4
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Fig. 1. Blood chemical profiling of patients with acute myocardial

infarction expressed in terms of SDI.
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Table 4. Chemical ingredients and cellular elements for discriminating analysis,
with correlation ratios and hit rates of discriminant values.

No. [ B #iE B8 f& )izl H H picleaine il R
BkfE | T-Bil, LDH, Lym e 81.4%
1] 3 57 0.4539
ﬁlj\ﬁ SET=H 92.9%
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Bl = 0. 269 x (SP)+0. 273 x (BS) —0. 076 x (A/G)+0. 185 x (T-Bil)
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Fig. 2. Discrimination of outcome of “Dead” from “Alive” in patients
with acute myocardial infarction (71 cases).

Table 5. Patients with AMI collected anew and additionally as materials
for the appraisal of reliability of the discriminant equation derived
in this investigation (age, sex, hospitalized days, morbid days,
number of times of laboratory examination per specified period).

se =0 e wewm o ow & %

H

i Bl # 15 7 22

i VINC Y 12: 3 7:0 19: 3
I ¥ ko # | 60.3 (46~81) 71.0 (42~95) 64.5 (42~95)

¥ O£ B OB K 57.2 (26~140) 9.7 (3~18) 42.1 (3 ~140)
B OB R OK 2.1 (1~4) 4.0 (2~6) 2.2 (1~4)
SR A BRI (B) 9.1/28.1 5.1/5.8 7.7/21.6
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7 4 — (CK, LDH, LDH1, GOT) 2MHiA
DFENHSRBT S DIIMBRTH B, F- B
ERAROMIKE 7 » 7 4 — 1 (Fo& 24¥ LDHS,
GPT /e &), & « I BIRIMEK 7= 7 4 — 11
(BUN, Amy), MG FHBIRIMIK 7 = 7 4+ —
A (pH), BERHBIGRIMIE 7 = 7 4 — v (BS),
o MGk MK 7 7 4 — v (WBC,
neutro, CRP) L @#HFEADLR L b MDA
Do TRE LWL Tz, T L TEFR

(3E13% 25 1987)

RERAR M 7 = 7 4+ —n (ChE, Cho) kX O*
FOMOMmME 7 v 7 4 — 1 (PI) XA DOFH
CRBL W {8 Ui smiEm o
L DOTHELL, FleThIIFETRIC T
HOHE X D RE L, WD BERHED
o bh, Figure 1 OFEBIEK (B X OKE
DR #Pkd B 2 TR (BEAD) 2T
B KER) HEFTEN TSI,

3.8 g X (Fig. 2)

AR D HEWT X » THEC22ERILK 7 =
7 4 = AERAGIETE R E e HE
DGR Figure 2 CRTEY Th o7, 2
DiFpC Table 4 1 /R4 X 57 4 DEE K
(3~22) DM =7 4 — 2T HFIK
kD, FRbORIC L - TELRSHFIEE
FTEL .

Z TR BT, HPHESEOE
TIRIET, M ADOME TR E IR 5.
FIRME= 0 23 Wiz O SR 4T 5. Ok
Mk Figure 2 (/R4 8 Y Th - 7c. Figure 2
DHDOFKE, HIFIE O ~0. 6 DREITIET & ik
DORCE ) MET, HADEEEIETES
ST EHRRLTWS., COEEEDORE XIEEK
FTELS OB (025 1.0 DD
iz &, A 1.0 1L E &R B BT 4T
bhEEENRKRE ) THD.

4. ¥F#EthER S X OB (Table 4)

FxOHEAH (3~22) DMK Tr7 4 —1
OHFIRHHIFIEELFTEL, HHEHEREY L
s, HEHE &b, Table 412 L7,
FECDHFIEHFRITMIKE 7 7 7 4 — A DML
SEB S 1 ~18 EDORIK 80~93 % D HipHic
HY, MEEGSO M« Boc LBk Rz 5
7, Shn 18 kwcie s & 100%127eh, 58
SIS ET S . B F5E TR R 5
BRI 1TIE 80 ¥ TH -1z, THITHL
THFIDOE M A3 3 B X i i A R
O OR T ERL, 18EEE L EOMmE 7
v 4 —LTi0.7 U ETH 7.
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5. 2EHIMK 7= 7 1+ — L OHBIRIT AR
H1IH-H1IEA » L EKEORE
F— 2 BEAL 1B E O HFESRK (Ta-
ble 6)

AMI D & 5 £ DF % FiEHRE Ik
THZEDNEFINBEBDOBZCONTUL,
BEOLEFICIAREBE DR FHECETS
HREED CEANETHS. 2D EEEH
WRWTAREZELE (1 ) BRIOLOH
DIE 7w 7 4 — &R HHL, B
FXSET R R, HHEPRETE L. 5
1H«210BHTIE, BREodcsHmL
TR, BRI FhFER 81.6 % (40/49)
PERL, 35.3% (6/17) HMFET-L7c. 2K
HIZOWTHL, TOH ¥ TRfTbmE 7 =
74— VBREAOEEXBE L CTEHERA/EE S LI

BB OKE h o T Jifl 2 HPIRITARA LH

PMELRFE L. —BCEFEHC O THFE
¥Rz, £OHF TIHBLL &0 50 kKR
BORfEY, T CRRBEHHCIVE 2 — &
AT HIAA TR R BB D Fas B B BRI
B, HHRARAL, HHELEH S,
0¥ H BRI B0 73BT 0B 1T
sfc. LLED X 512 L CB o e 7o F 315
Hix Table 6 R+ h T HB. BRI
W Bl BB BifR7e < 80 R, FELCREIC
DOWTIL 1 H -1 EIED35.3 %75 AN
ol oM T ER L 14 FHICIL 88.2 % & 7n
D, ERERITIL 100 BT L T,

Table 6. Results (hit rates) of successful
discrimination of AMI prognosis by use
of the discriminant equation with 22
sorts of elements as observed at differ-
ent intervals (days and weeks) from
the first admission day.

E/I - O L= S

K%
;;;§\\ BEAREE 4961(%) | FEUHE 1761C%)

#1EA 40 (81.6) 6 (35.3)
#2WH 41 (83.7) 10 (58.8)
HTRA 42 (85.7) 11 (64.7)
H145%H 41 (83.7) 15 (88.2)
EHHIE 41 (83.7) 17 (100.0)

6. FHEFIDTOF| B D #EE (Table 7)
R, ChEFETIBCERE LT
Wicd o AMI FEFIRE (66 41D WL 78
HE, BCHPEPRYES DXL RTHS.
Lich s T & DHFIRD FHRME, fio AMI

Table 7. Evaluation of usefulness of the
discriminant equation derived in this
investigation with AMI patients col-
lected anew as materials observation.

B2 R
o ELULRE 4901(%) | FECRE 1761%)

#1EH 13 (86.7)- 4 (57.1)
2% H 14 (93.3) 4 (57.1)
#7%A 14 (93.3) 5 (71.4)
1455 H 12 (80.0) 7 (100.0)
RAHHE 12 (80.0) 7 (100.0)

FEFIFRCER L cBae b RIFEFPEREZED
NDPENT L o THE L il bigus.
FORKEL Table TR L. & & DGR
WA LSS & ARCBFERTH o7,

ERBLURA

Wi, AMI oZ#nE, LEN R X O
ZWIREBMTH - 7.2 BRI AMI By
HL TALRBIME RS DAL (fo & 21E BS,
WBC, LDH, GOT, GPT 3 X o BUN o 3%
M2 DB IG BB E I 5 7.

Lo LI CK (creatine phosphokinase)
DRERIN, ThAHA, OFiE X ONCEAF
OMBRHEEEETH S &N HLIC Sh
12,2 ZOBEFEO ST, subunit B (%) &
subunit M (FR) X » kX h, BB (i),
MM (F5H), MB (O O 74 V¥4 203
HT2.29 Thbor ol mm 35 g
DBREINBICRAT, LFCERYLT 1Y
#14 n CK« MB o8l % & b 2 T MIRILER
W AMI D BEWE D ZENTES L5
ot 19 2 X bijc, LDH oW T, *
D 4yFi% subunit H (0Lf) & subunit L (fF
) X b EREh,® Zhic HHHH=LDH1
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o, B, FRimk), HHHL=LDH2 (&,
FeIiEk, O, HHLL=LDH3, HLLL=LDH
4, LLLL=LDHb5 (F£E, BH&EH) © 74
VA AR FLETD LN HI LT 7, 32
AMIZ &) % i LDH MO Hnicit £&
LT LDH1 o.0fila 26 Mg~ D235
LT WBE ExbRI® Zhik X 5T,
CK7A4 V¥ ai@wBiF %5 CKMBo H H
$IOLDH 74 V¥4 A& kiF 5 LDH1I>
LDH?2 off RiciER L T AMI % g (b22anc
ZHILEBETHAHS EHFEINICE ST, £
LToRMBAIC L » THER IR, Titb
% CK+MB ¢ LDHI>LDH?2 & # #lxdb
B, SREM D 94 i AMI R LESL 2 &
DHERINIDTH -1, W2 BEERILE
WD CALD M7 r 7 4 —AP CoDT A
VA s E A AGLEIUE 0 S VAT
AMI oZHi%ET5 2 &avTE, CALD D2l
MR EXRBEL EEXLRIC.

AV L — 2% Aol BET — & O ik
1970 4R 2B T b X 51T Tg o fodl, 20~
HEN D HTEEEC X % AL « Mo BAL o’
HEETDHC -, BEHBRKTEL BEY= v
Ea— 2% BRELC Rl A Bl L TR
HIRT 2 4T3 5 LT HRARD 30D TR AT
I o0H 5. AEMIBHEECHRBEAITIC B
TH — €A IR T B ERICEFLO ZRHTRE
CALD 3L F00&EDTHSD. FriT izl b
19704 ARANIFC 111 P KB 22T R R B AL R T 58
JEU7e, 2 1SRRI A M B m e 23 Bbe L 7B
B BASR, FERT 25 Mg
i (CBC) i CALD NEHSh T 5.3
YA U 2 A SR ORI IC i S 5 780 T
, BEEZFBEEOETNE, HELES
DOEERIOAELEL bR ALT LML
o439 (interpretive reporting) #4%
L TR, FEROBEBELZIAD 2T OH
mEC Bohimv fiax BT b, LaL
AMI Zu[fe7ciid & L TH T B hgiE, KB
MRHLMC LB B ot ThEBBL,
B 7eRFBitho CALD = CK+MB & LDH1>
LDH2 o g1t (74 Y F4 &) Biiil

(513% #2%5 1987)

ZEb® s Tl kb, AMI oZkrEhRY
NG VRLETHELIEXRELI DTH
5.

AMI O F#% EHETHHERFICD-TL 4
DENTHR, Tt E, (1) F# G,
AMI QLD HiE, FEEEEE BEIRE, ®
O, EIMERE, EPRIME) 2P /e &0 AMI
o risk factor® = —F L7z H¥, (2) AMI
A O EAEIRIRAES Y (FIEANENR,
ey 7, DREZ, OBEED B X OERAE L
HoEBHE Eegtim, gk, DIC 7gd),
(3) AMI \ EHEd L C A8y 3 5 MiE #k
(CK, LDH, LDH1, GOT),310 $ L8 (4)
BUN, BS, LDH, LDH5, WBC o X 5 i AMI
BB L CAB T 5 MKILFRIH %\
MRS D, ERdT bR, Zhb DR

TR EFE LI AMI © FEHERPP 12T

i, RERIVELOBENDH D, # {I1X19504F
fRiz Shuner 5,* Peel 5" 2% prognostic
index 1= X b FHHW & LT V5. £
%, BrxoORTEERMLL THAGDLE, 2V
¥ o — 2 HACHGIA o FET AMI o3
PO FHEHER A 7 SR, 4910 (3), () T
DUNTEE, K% Figure 1 /383X 51,
ME DD RO 2EE, AMI OB LI
RO Tl HESED b, BETFo
CALD i 7= 7 4 — A i, (3), (4) ©
KEHDORFIEEINTED, KPR TEZ
OFIECER LT, ME22MAHE I X 53
F RO FHAHELS T 5 HAIK (D) 3% E
L, CALD #4175 2 v ¥ a—& Y A7 A HH
By FIGIELE FHET S X 5 L. #E3RD
a2 ORTw Avic AMI FH#ER o BRI
70~90% 4 12 L v T %, CALD %
D& T B AP HBIR (1) OHFIED O KE
XX B FHRAHAE CHZMEDAD>078 b 3E
T, D<07ch BEP W3 %) 1, ARESE
1H-®1E, #2HWAE, H7HRE, FL4R
HIZ B8\ C, P ouwTik, 81.6, 83.7,
85.7, 83.7%, FET-BECOTIL, 35.5, 58.8,
64.7, 88.2 %D FHHHIE #rhERY, KK
VX, BEPREE83.7%, FELCRE 1002 o THEHIE @
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REAIR L. RERO FHEFIE R ILET % 2
ThUEOEHETH 5. A

L7cdioC, AREWBRE hsmAgil © 5
EBEHho CALD i@, CK+.MB ¢ LDH1>
LDH2 @ 7 4 V¥4 sl ¥ X O KPFgEo
B (D) WS FHREEEZ I MT 5 2 &1
X 5T, AMI iz 2\ To MR B X O
il e s SN WY e R NN : L S SR AN
TR EXRD ZENTESLE WD, Thb
b, fEROEHRAE, BEERBOBEESR X
O HTRET R A D e inx T, AMI % & fES]
DNy v_ATHHEL, Lxrd AMI L 2ZH
SREFC N TEDOTFHEFTTHLHALH

X

RECHER EDLIENTEXEE RN
5.

&2 ey, AFROMEIEE & HBHE 2
D ¥ LICIIBERREREZNE&E EH FEE
L REE AEEEBIIC R L HE AR
FTHE LB, BEAHE XEE ¥ LANBHERS
R RILERBERCERR L ET. ¥, R
KARER BB O E HIBNE HIE £ Lok Sem
FRICEBRHATKLET.
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