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Utility of Alert Settings for Detecting Non-Specific Reactions in FDP and D-dimer
Tests and Establishing Practical Identification Procedures
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Abstract Immunochemical assays based on antigen-antibody reactions are sometimes problematic
due to non-specific reactions that can compromise diagnostic accuracy. This study aimed to evaluate an alert
system and establish a clinically applicable identification protocol for non-specific reactions in fibrin/fibrinogen
degradation products (FDP) and D-dimer assays using latex agglutination turbidimetric immunoassays. We
analyzed a total of 10915 samples with simultaneous FDP and D-dimer orders to define the alert thresholds.
The alert thresholds were defined as a D-dimer/FDP ratio of > 60% and < 20% when FDP was < 10 ug/mL,
and of < 25% when FDP was > 10 ug/mL, respectively. Nanopia P-FDP and Nanopia D-dimer reagents were
employed for measuring FDP and D-dimer. Over a five-year period, 53 cases were detected by the alert
criteria, of which 16 cases demonstrated non-specific reactivity, indicating the clinical utility of the alert
system. Although dilution testing revealed no consistent trends relative to undiluted values, absolute
variation analysis identified a 3-fold dilution as optimal, yielding the highest sensitivity and specificity.
Consequently, we propose a diagnostic algorithm: perform a 3-fold dilution test upon alert activation. If the
change variation is greater than £91% for FDP or =200% for D-dimer, a non-specific reaction should be
suspected. Upon suspicion of a non-specific reaction, confirmation via dithiothreitol (DTT) treatment or
immunoglobulin absorption testing is recommended to identify the cause of non-specific reaction. This
protocol enhances the detection and characterization of non-specific reactions in routine immunoassay.
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DTT treatment test and immunoglobulin absorption test



FDP, D-dimer A OIRRERS BT 27 7 — b

Article in press

A DA I & FE A 7 [ 58 TNH A 5

— Vit (Low, High) #I5E L 72 1-99%ILE IiF &
N kK ®, FDP<10ug/mL#»13ug/mL, FDP =
10 4 g¢/mL 2327 ng/mL, D-dimer <5 u g/mL %305
ug/mL, D-dimer =5ug/mL»14ug/mL% % E
fiie L7z (Table 1)o ZHUIIMZ T, HBagtkx 4
PATEAN CHERLME L 72 ARSI LHIEMIC
Jo U TC2f5, 3%, 5f5& L7z B, 77— MIM
FIHH S A7 AIEHHRIHE & LT [D-dimer/FDP
Wl ZE LT E 5 L9127
3) IEFRRSEFDOFRAEICL 2T — 2 DER

RS OERE & 2475, 3fF, SREICARL 723
EME L, MPGEIZL S 7 — & B oEn %
BTz
4) HRAEICEIEBEEDEHEE

D-dimer /FDP LD 7 T — M ZE%4 L 72 IEF 2K
Jod ) EIERRRS R LD 2fE, 365, SRFICAHRL
72 HEME & JERS & OEFIREE KD 72,
5 FERERRCERET IRAEFIEOEE

D-dimer /FDP I, JERE & ARG E DL B 7 6
IZDTTHEREED 5\ i3 e 7 a7 VIR
BRI &0 FRREER BSOS & A 3 5 [l E FINHORESE % 3
27z
6) BIEHES LVEE

AL, FDPRIFEIZF / ¥ 7 P-FDP (FEk # 7
1 B VR EH), D-dimer#3EiZF /K7D YA
~— (BAKAT 4 7 vkat) 2w, a7 7L
A %2000 (F&Kk X 71 71 ViR S&AE) (2 THIE L7z,
7) MRETFZEVERLT

WRHENT I StatFlex ver.7 (MRl &tE 7—5 v 2)

FALTBE SO (EHFKT [F24-33) %4 CHENM
L7z,

3. K&
1) FDP, D-dimerDIF4FERITCERMT 275 —
b E%SE

D-dimer /FDP . @ 99%ILE (X 108 ¥ 3 X T T
5258% CTH VY, 77— hDEIRZ60%IZFRET H &,
B IZ TR TOERT05% R TdH - 72720,
BO0% B2 2L L7z —F, 1%ILE 14 22-31%
E99%ILE £ 0 b 45 A W 25 [ & 5 720 D-dimer,”
FDPIL<25% DE &% AL &, HHEIZFDP <10 :
32%, FNL LT RTOS% KM TH o720 D
728, 77— FTFRZFDP <10 : 20% K29 5%
EHAEEAT05% Kl & 72 o 72728, FDP <10 : 20%
K5, FDP =10 : 25% Fimil2 k2 L7 (Fig. 2)

2) FDP, D-dimerDIHERCEIRINT 27

[Nk aiii]

77— Mg, SAEMMEH LA, TT—

MIEZU L7-DIEB3ERTH D, SHEIZ03% (53
AR /417296 1:4K) CTdh o720 77— M TIRAIER

2349 ER], LIRMERE Z D 4IEBITH > 720 ZN5
OB TDTT D 5\ dmE a7 ) VI
PGABR, 2/ A BE, 3REAPIUNE 3N Cx Ehi
L7203 261CTh o720 b, SEAREENML 72
DIEFDP A3364EH], D-dimer 2334 EFITH - 725
JEUF RS T 16 FEBNCFRD, 77— b LIRMEE
HARER), TRRERGAS12EFTHY, 75—+ bk
FRAEGHE 2 ORI T R CTIFFERISTH o 720 T 72,

My, ROCHHII 72 & ICH B EMRE & FEHi L 72, FDP & D-dimer O 5 2 IEFF S & 7RO 7= D257
H M E I Mann-Whitney U ME % 7\, B FEB], FDP O AIEFFER UG % 7280 72 DAY ER] T dH
IKHEIL 5% & L7z, 5720 77— b LIRMEBE 2 D 44EH]IE 5 X CTFDP
& D-dimer Wi 5 OIS T, D-dimer/FDP [t
B, KT, KIE L A OMRITEEE RIS 1386-215% 124534 L7z (Fig. 3)e —H, 77— FTF
Table 1 Aggregation of pooled plasma for FDP and D-dimer
FDP D-dimer
Low High Low High
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(pg/mL)

SD : standard deviation
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Fig. 2 Comparison of D-dimer,FDP ratio by FDP concentration
The distribution of the D-dimer/FDP ratio according to different FDP concentrations. The
square brackets indicate the 1st to 99th percentile.
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Fig. 3 Distribution of the D-dimer/FDP ratio in cases of non-specific reactions
The distribution of the D-dimer,/FDP ratio in cases exhibiting nonspecific reactions. Cases
1-7 displayed nonspecific reactions in both FDP and D-dimer measurements, Cases 8-16

showed nonspecific reactions in FDP only.
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Fig. 4 Trend of FDP values in non-specific reaction cases upon serial dilution
Four distinct tendencies (Pattern of decline, Pattern of increase, Pattern of 2 fold increase, 3
fold, 5 fold decline, Pattern of 2 fold, 3fold 0.0, 5 fold increase) were observed.
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Fig. 5 Trend of D-dimer values in non-specific reaction cases upon serial dilution
Four distinct tendencies ( Pattern of decline, Pattern of increase, Pattern of 2 fold increase,
3 fold, 5 fold decline, Pattern of 0.0 ) were observed.
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Fig. 6 Comparison of FDP concentration change rates after dilution in patients with and without non-specific reactions
The rate of change between initial multiplication and dilution ratio in cases showing nonspecific reactions was
significantly higher at 2-fold, 3-fold, and 5-fold compared to cases without nonspecific reactions (p<0.001).
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Fig. 7 ROC curves with and without nonspecific reactions in FDP at various dilution ratios
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Comparison of D-dimer concentration change rates after dilution in patients with and without non-specific reactions
The rate of change between initial multiplication and dilution ratio in cases showing nonspecific reactions was
higher at 2-fold, 3-fold, and 5-fold compared to cases without nonspecific reactions.
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Fig. 9 Identification procedure for detecting non-specific reactions in FDP and D-dimer
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