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Quantitative verification of abnormal reaction time courses using the reaction
process approximation analysis tool MiRuDa and its application: Utilizing abnormal
reaction analysis in lipase activity assays
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Abstract The reaction process approximation analysis tool MiRuDa (Hitachi High-Tech) analyzes
reaction time courses to calculate five evaluation factors: p, g, DO, Tl, and Err, which are used to detect
abnormal reaction time courses. The aim of this study was to analyze an abnormal reaction time course
using MiRuDa and identify the evaluation factor corresponding to a specific abnormal reaction curve. In
this study, IgM-absorption treatment normalized the abnormal reaction time course and the evaluation
factors, p, g, and DO. Furthermore, we identified similar abnormal reaction time courses in lipase activity
measurement in past data using the evaluation factors. These results indicate that MiRuDa is a valuable
tool for the detection and analysis of abnormal reactions. By using the MiRuDa in combination with a
monitoring system of the analyzer and LIS, it is expected that a greater number of abnormal reactions
will be detected.
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Fig. 1

The reaction process approximation analysis tool MiRuDa

A: Calculation method for the evaluation factors (Err, TI, p, q, and DO0) that characterize the reaction time course.
B: Analytical process for identifying outlier data.
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Fig. 2 Analyses of the patient’s serum samples
A: Time series data of lipase activity for the relevant patient. * Day of M-band detection in the patient serum by IFE analysis.
B: Protein fractionation and immunofixation electrophoresis (IFE) of the patient’s serum.
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Fig. 3 Reaction time course in lipase measurement
Comparison between patient and control serum.
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Fig. 4 Analyses using MiRuDa evaluation factors for identifying abnormal reactions in lipase measurement
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Fig. 5 Reaction time course in lipase measurement
Comparison across dilution series of serum samples.
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Fig. 7 1gG or IgM adsorption treatment of patient serum

The upper figure illustrates the protocols for IgG or IgM adsorption treatment. The table presents IgG levels and
lipase activities in the patient serum with and without the absorption treatment.
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Fig. 8 Change in reaction time course with and without IgG or IgM adsorption treatment

XXX



Article in press

R & HEML 508527

OWE T — % &) 73— EFEHE L p WA THREAL
L7z F72, FBIMICHNEZHIITE S LD
k-meansiEIC L D 75 A5 Y v 7 EL, @BED
HIER & sk L7z, 4 & @EDRERIT, Fins
PR, R o del I A S N Do 72,
MiRuDa % L CHIRIE R ORL 2850 RF
bz B2 ez b 3FHEHEETH b,
MiRuDa i3V 7V % A DIENT ZAT 2 57280, 30T
FERLLISOF = v 7 EBEIZINZEHT 52 LT,
FIEBID X 9 e B SUEDOMIBAES &b &% 2
5N, UL, #IHEEE Tld MiRuDa o) 5l 2L
ML CRRESNTBY, AER, BFEF & Tk
MF— e LTy 2Ty T TELholze UT IV
LA IPNINE 50 3TVl TR T b N Nl e s N | B A
#HE L7 ECMiRuDa Z2iEH T 2L E D b, %
72HIEE STl MiRuDa /35 X — & BT O AT,
RIS ERNMTE2 LTd, BEUCOERNF
THET S Z LR L V. 4%, RESORRKE L
MiRuDa ® /35 * — % ORI P16 712 T & U,
MiRuDa & Fi\V: 72 5 R HEE £ TIT 2 2 W REMED S 5 6

10.0

7.5

25

0.0

0 25 50 75 100

LIP value

2000

1000

Do

-1000

-2000

FOFEIINNL, BESE KM ST X —FDEL D
T =Y DEBPLEEEZ D,

5. #&aR

MiRuDa Z{EH+5 2 & T, U /8—BiEMlE
BUARESERNT LI ENTEL, /2, &
a7 YREREORISHEET -5 %
MiRuDalZ & O f#fr L 724558, §Mi7 727 % —p, q,
DO CHAARE RO Z UL M2 2 LT E 2,
SOIEHIT T 7 7 4 — & VGl Z OO FH
6 R TE& 722 &5, MiRuDa ld B9 K6 O fi
MR BWTHHATH L Z EAVRENT,

AWM S H N A 7 7 & OILFEFFEIZ &
DTN TWD, HINIEEICHELTBY, Wizt
B RIS E YN T 7 L IREE T
Wb,

KRELONEO—EBIE, F640 H AR 2
FERFMERITTHE L 72,

2000
1500
1000

500

-500

® Patient Data

A IgM-Depleted Serum

A Control Serum
— Regression Line

""" Discrimination Criterion

Fig. 9 Changes in the plots of MiRuDa evaluation factors (p, g, and D0) for lipase activity in the scatter plot after IgM

adsorption treatment of the patient serum
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Fig. 10 Analysis of past data

A: Scatter plot of lipase activity versus factor p in serum lipase activity measurements from the past data (n = 10,771).
The arrow indicates the plot from an abnormal time course. The plots are color-coded into three classes (Class 1,
Class 2, and Class 3) based on clustering analysis.

B: Comparison of the reaction time courses in lipase activity measurements between the patient serum and the data
indicated by the arrow from the past data. In both cases, an abnormal increase in absorbance was observed after
the addition of the second reagent.
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