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Development and Effectiveness Evaluation of a (1,3)-p-D-glucan Detection Using Automatic
Biochemical Analyser
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Abstract: Serum (1,3)-B-D-glucan assay is an important indicator for the diagnosis of invasive fungal infections (IFIs). In
this study, a fully automated biochemical analyzer and corresponding reagents were developed to quantify the concentration
of (1,3)-p-D-glucan by dynamically monitoring the rate of change of the absorbance of pNA in solution based on the
enzymatic cascade reaction in the reagents triggered by (1,3)-B-D-glucan to produce free p-nitroaniline (pNA) causing
absorbance changes. The small size of the instrument makes it easy to carry and operate. It can be used to perform on-site
prompt on-site testing (POCT) without the need for manual operation, which can simplify the process of sample addition,
mixing and result processing, and improve the sensitivity and accuracy of the (1,3)-B-D-glucan test. By testing serum or
plasma samples from 165 male and 135 female patients, the method was found to have a good linear range (31.25~1000
pg/mL), a low blank limit (14.17 pg/mL) and a detection limit (25.78 pg/mL), and the results of the accuracy and precision
tests were in accordance with the expected requirements, and the results of the interference experiments proved the method
stability and The results of the interference test proved the stability and reliability of the method. The analyzer and reagent
combination has high efficiency, accuracy, and rapid detection ability. It is important for the early and rapid diagnosis of

invasive fungal infections.
Key words: (1,3)-B-D-Glucan; point of care testing; automatic biochemical analyzer; invasive fungal infections; early and

rapid diagnosis
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2 1085 1191 9.90 7.01 10.91 4 1378 2163 2417 3285  39.62
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1 9.47 9.64 12.52 11.62 10.47 Table 3 Distribution results of blank limit and detection
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Tab.5 Recovery rate test results

FEA BAPEIEFOREE (poimL)  FRdESLIREE/ (pg/mL)

KR EEl (pg/mL)  BABIKEE/ (pg/mL) [l 2/%
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1 40.65 802.17 112.52 116.80 96.3%
2 42.74 783.54 114.24 116.82 97.8%
3 48.23 842.31 134.41 127.71 105.3%
4 45.98 825.32 126.24 123.91 101.9%
5 50.26 793.86 119.43 124.62 95.8%
*6 BEEWNER
Tab. 6 Precision test results
HEME ENKEEE 6 [R)HE 2 B
FEA il s 344/ (pg/mL)
SDr %CV SDwe %CV SDr %CV
IR REA 60.24 1.62 2.69% 1.83 3.04% 2.52 4.18%
rFEREA 224.12 6.45 2.88% 5.65 2.52% 7.24 3.23%
FEEREA 500.42 8.42 1.68% 9.52 1.90% 9.21 1.84%
KT TREITFHH RN LR A0
Tab. 7 Influence of different interfering substances on test results
B w AEXS i ! AHXS i
T e BN ML A ARGk B 354 pg/mL TR IR BR A 0L T A DR FE 4548 pg/mL
4 % =
0 50.24 / 436.25 /
1 51.25 5.84% 442.25 6.22%
3 50.26 4.72% 426.85 3.85%
MLEHA (mg/mL)
5 52.02 6.27% 440.12 4.52%
7 53.20 3.84% 435.28 4.12%
9 49.25 3.57% 432.75 3.27%
0 51.23 / 425.12 /
50 53.14 4.71% 424.32 4.21%
JHZLZE (mg/L) 110 54.14 5.10% 421.15 3.89%
170 50.36 3.68% 430.25 3.27%
230 52.01 5.24% 432.96 5.68%
0 50.36 / 437.85 /
15 52.01 4.88% 436.95 4.27%
Hih =M (mmoL/mL) 25 55.23 4.25% 432.67 5.36%
5 54.01 6.12% 430.67 5.68%
6 51.23 5.36% 425.96 5.13%

2.6 HWRIFMELE

2R 5 08 FE RS D 25 SR e 23 B an ) 3
Friwo I 3 A, 130 A F4b 3t 6 441,
HECN 4.6%, [Flt 95% L E 1B AZ IR S5 Bk
FURG I &5 S L ARAE — B AR Y, B 4 TR
550t Lo AR R I 25 SR R PEAE OC R4 R?>0.975,
SR AR 0 B A B ) — U
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Fig. 3 Bias analysis of the test results of the assessment

and comparison reagents

4 ERRH SR TS RB R AT E
Fig. 4 Correlation analysis of test results between the

assessment reagents and comparison reagents
+ T
3 45 &

AL T B B0 R4 B B A BT AL
SR X (1,3)-B-D- 1 MR HEAT T A, 1207k
FHEC TAE SR T VAR E R (8, HERE T s 8
PRAT BRI A5 s AT DU B N BRAG. BE BIBEAS
1277 V5 A] SEI M R 5 4T PR 2 IR DA R O o B R
PEHLTE 2 RO ]

A A FH 1R (1,3)-B-D- i 58 BRI 7 2 2k
JE A 31.25~1000 pg/mL, B[R AE 80%~120% 2
], FFEIGARRIIS ARAE s %Ak % BT, =
SV = AR AL AR % FE /N T 10%; 25
PR 14.17 pg/mL, fi R A 25.78 pg/mL, A4 4F
(1) RAE ;s TP IRIa 45 R I W T X 1,
3-B-D- i FEME AT TG T4 o @ e 23 A FAH O
PES BT B s 50T 22 B R B R —
EJ QU

Mm% 1, 3-B-D-#iZEhE BRe KW LR ENH
PR Gy, RS BE B 2 WRPh S T8 I HARAE (R BE PR AN
BB PE IR 0L, B ARG L T B 245 e AT 75 A i
WEETE, RXREIVEAAAERIBRIAZ — o 1R ik
AIEA IFL G I7 R M AR AR, EA 7 A e e
B Bl N [N 45 A B S IR A5 R, ONIRER IFI B2 b
FYETT AR B A R AR B

EEPEE
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