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Effect of using heparin lithium plasma in clinical chemistry and immunochemistry
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Table 1 Measurement methods for clinical chemistry and immunochemical test items (Mar, 2022)
Analyte Method Maker Analyte Method Maker
TP Biuret Kanto Chemical TB Bilirubin oxidase Nipro
Alb Modified BCP Oriental Yeast CB Bilirubin oxidase Nipro
CK JSCC Kanto Chemical TTR Turbidimetry Fujifilm Wako P.C.
AST JSCC Kanto Chemical CRP Latex-turbidimetry Kanto Chemical
ALT JSCC Kanto Chemical LRG Latex-turbidimetry Sekisui Medical
LD JSCC Kanto Chemical RF Latex-turbidimetry Nittobo Medical
ALP JSCC Kanto Chemical RPR Latex-turbidimetry | Kyokuto Pharma.
GGT JSCCAFCC Kanto Chemical anti-TP Latex-turbidimetry | Kyokuto Pharma.
ChE JSCC (BenzoylTC) Kanto Chem}cal CBZ EMIT Siemens Helthcare
LAP L-Leucyl-p-NA Kanto Chemical VPA EMIT Siemens Heltheare
AMY JSCC (G3-CNP) Kanto Chemical
LIP DGGMR Shino-Test TSH CLEIA Fujifilm Wako P.C.
Cre Enzymatic method Fuyjifilm Wako P.C. Free T3 CLEIA Sanyo Chemical
UA Uricase-peroxidase | Fujifilm Wako P.C. ~ Free T4 CLEIA Sanyo Chemical
UN Urease-GLDH-ICDH | Fujifilm Wako P.C.  Insulin CLEIA Sanyo Chemical
Glu Hexokinase G6PDH | Kanto Chemical NT-pro BNP | CLEIA Sanyo Chemical
GA Protease Asahi Kasei Pharm.  Troponin T | CLEIA Sanyo Chemical
TG Enzymatic method | Fujifilm Wako P.C. PCT CLEIA Fujifilm Wako P.C.
TC Cholesterol oxidase | Fujifilm Wako P.C. CEA CLEIA Sanyo Chemical
HDL-C Homogeneous assay | Fujifilm Wako P.C. AFP CLEIA Sanyo Chemical
LDL-C Homogeneous assay | Fujifilm Wako P.C. CA125 CLEIA Sanyo Chemical
Na, K, C1 ISE JEOL CA19-9 CLEIA Sanyo Chemical
Ca Arsenazo 111 Nipro PSA CLEIA Sanyo Chemical
1P Enzymatic method Minaris Medical HBs Ag CLEIA Fuyjifilm Wako P.C.
Fe Nitroso-PSAP Shino-Test HBs Ab CLEIA Fujifilm Wako P.C.
UIBC Nitroso-PSAP Shino-Test HCV Ab CLEIA Sanyo Chemical
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Table 2 In-hospital laboratory test items
Analyte Device Analyte Device Analyte Device
Urinalysis US-3500 (Eiken) CBC XN-3100 Fe, UIBC JCA-BM6050
Urine sediment UASS00 Reticulocytes (Sysmex) Total bilirubin (JEOL)
(Siemens) Hemogram Conjugated bil.

Urine protein JCA-BM6050 APT_’R PT ACL TOP 350 g{ianStth yretlnt .
Urine albumin @EOL)  Fibrinogen () RGO
Urine Glu, AMY, Cre, FDI_)’ D-D d1mer Rh .

UA. UN. Na. K Antithrombin eumatoid factor

» UN, Na, K, RPR

Cl, Ca, IP ESR Rol.ler20 ' anti-Treponema P.

Feces hemoglobin AA01 (Alfresa) (Finggal-link) C ; R
arbamazepine JCA-BM6050
Bacteria Gram stain Blood gas GEM3500 (IL) Valproate (JEOL)
Drug abuse survey Hemoglobin Alc | HA-8180V Tacrolimus
Pregnancy reaction (Arkray) ACTH Accuraseed
H-FABP Total proteins JCA-BM6050 TSH (Fujifilm Wako)
A-beta St.-rapid Albumin (JEOL) Free T3, Free T4
St.pneumoniae Ag CK, AST, ALT, LD Cortisol
Endotoxin ALP, GGT, ChE Tnsulin
Myc.pneumoniae Ag LAP, AMY, LIP NT-pro BNP
Legionella Ag Creatinine Troponin T
Beta-D-glucan Uric acid Procalcitonin
Adenovirus Ag Urea nitrogen CEA. AFP. CA125
Influenza virus Ag Ammonia CAIE’)'Q P’SA
hMPV Ag Glucose HBs an;:igen
}R;S VI}'}IS AAg Glycated albumin HBs antibody
otavirus Ag Lactate :
SARS-CoV-2Ag Triglyceride HOV antibody
SARS-CoV-2PCR Total cholesterol KL-6, PIVKA-II HISCL-800
Norovirus Ag HDL-cholesterol INF-A3 (Sysmex)
Urea breath test POC one Plus LDL-cholesterol AFP-L3 nTASwako 130
(Otsuka Pharm) ~ Na, K, Cl, Ca, IP (Fujifilm Wako)
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Table 3 Correlations of clinical chemistry test values between serum and plasma samples

Sample data Correlation
. Heparin-Li
Analyte Unit N r Serum (x) Plasma (y) Mean(y) Relational expression
- Mean(x)
Mean SD Mean SD

TP g/dL 104| 0.988 6.59 1.06 6.88 1.04 0.29 | y=0.980 x + 0.42
Alb g/dL 104| 0.998 3.42 0.96 3.37 0.94 0.05 | y=0.979 x + 0.02
CK U/L 104 | 0.999 219.7 412.1 215.6 411.9 -4.1 y=1.000x -4.0
AST U/L 103| 0.999 49.3 67.7 48.8 66.2 0.5 | y=0.978x+0.6
ALT U/L 103| 0.999 41.0 65.1 40.6 64.2 0.4 | y=0.987x+0.1
LD (IFCC) U/L 101| 0.994 254.4 152.9 248.1 152.7 -6.3 y=0.998x -5.9
ALP (IFCC) |U/L 105| 0.999 127.6 125.3 122.7 121.0 -49 | y=0.966x -0.6
GGT U/L 100| 0.999 75.6 106.3 74.4 104.0 1.2 | y=0.978x+0.5
ChE U/L 104| 0.999 239.6 133.3 240.2 130.6 0.6 | y=0.980x+5.4
LAP U/L 101| 0.999 67.9 41.1 66.8 40.2 1.1 | y=0977x+0.5
AMY U/L 104| 0.999 110.6 125.0 110.9 125.1 0.3 | y=1.001x+0.2
LIP U/L 102| 0.999 50.3 55.5 50.3 55.4 0.0 | y=0.999x+0.0
Cre mg/dL 104| 0.999 1.374 1.790 1.375 1.788 0.001 | y=0.999 x + 0.003
UA mg/dL 103| 0.999 5.45 1.88 5.48 1.89 0.03 | y=1.002x+0.03
UN mg/dL 104| 0.999 20.7 20.7 20.7 20.7 0.0 | y=0.998x+0.1
Glu mg/dL 104| 0.995 125.2 62.3 123.6 61.6 1.6 | y=0.990x -0.3
GA % 87| 0.998 16.55 5.68 16.68 5.79 0.13 | y=1.019x -0.19
TG mg/dL 103| 0.999 152.0 174.6 148.3 170.8 -3.7 | y=0.978x -0.3
TC mg/dL 103 | 0.998 165.0 62.7 161.9 62.4 -3.1 | y=0.995x -2.3
HDL-C mg/dL 103| 0.999 48.6 18.3 48.5 17.9 0.1 | y=0.983x+0.8
LDL-C mg/dL 103| 0.999 90.1 41.3 88.6 41.0 -1.5 | y=0.993x -0.8
Na mmol/L. | 104| 0.990 139.5 4.2 139.2 4.2 -0.3 | y=1.009x -1.5
K mmol/L. | 104| 0.964 4.05 0.52 3.93 0.53 0.12 | y=1.018x -0.19
Cl mmol/L 104 | 0.996 104.2 4.1 104.3 4.1 0.1 y=1.001x -0.1
Ca mg/dL 104| 0.992 8.36 1.01 8.39 0.96 0.03 | y=0.947 x+0.48
1P mg/dL 104| 0.996 3.36 1.15 3.28 1.15 0.08 | y=0.995x -0.06
Fe pg/dL 103| 0.999 87.5 71.1 85.3 69.7 -22 | y=0.981x -0.5
UIBC pg/dL 101| 0.998 204.1 89.3 199.5 89.1 46 | y=0.997x -4.1
TB mg/dL 104 | 0.999 1.26 1.71 1.25 1.68 -0.01 y=0.981x+0.01
CB mg/dL 104| 0.999 0.47 1.28 0.45 1.26 -0.02 | y=0.982x -0.01
TTR mg/dL 98| 0.999 21.2 11.0 20.9 10.9 0.3 | y=0.990x -0.1
CRP mg/dL 104| 0.999 2.829 5.857 2.808 5.805| -0.021 | y=0.991x+ 0.004
LRG pg/mL 92| 0.999 16.1 7.0 15.9 6.8 0.2 | y=0.972x+0.2
RF TU/mL 102| 0.999 31.1 122.0 31.0 122.5 -0.1 y=1.004x -0.2
RPR R.U 89| 0.996 0.40 2.65 0.49 3.13 0.09 | y=1.179x+0.02
anti-TP T.U 87| 0.999 3.39 30.91 3.33 31.09 0.06 | y=1.006x -0.07
CBZ pg/mL 35| 0.986 6.64 2.35 6.50 2.24 0.14 y=0.949x+0.19
VPA pg/mL 53| 0.995 55.5 26.8 54.0 26.6 1.5 y=0.992x -1.0
TSH pU/mL 100 0.998 8.335| 13.757 8.298 | 14.004 0.037 y=1.018x -0.186
Free T3 pg/mL 100 0.999 4.269 4.289 4.133 4.052 0.136 y=0.945x+0.101
Free T4 ng/dL 100 0.997 1.830 1.198 1.781 1.143 0.049 y=0.954 x + 0.036
Insulin pIU/mL 100 0.996 28.46 39.65 28.58 39.06 0.12 y=0.985x+ 0.54
NT-pro BNP | pg/mL 100 0.999| 4750.1| 8764.6| 4745.2| 8830.6 -4.9 y=1.008 x -40.7
Troponin T |ng/mL 100 0.993 0.510 1.598 0.533 1.834 0.023 y=1.148x - 0.053
PCT ng/mL 100 0.997 4.992| 17.648 5.026| 17.775 0.034 y=1.007 x -0.002
CEA ng/mL 100 0.999 57.25| 127.27 54.79| 122.40 2.46 y=0.962x -0.27
AFP ng/mL 100 0.999| 135.90| 361.42| 132.73| 355.82 3.17 y=0.984x -1.06
CA125 U/mL 100 0.995 41.1 93.3 40.0 91.5 1.1 y=0.981x -0.3
CA19-9 U/mL 100 0.999 203.9 390.6 197.5 376.7 -6.4 y=0.964x+0.8
PSA ng/mL 100| 0.999 3.552 7.832 3.470 7.651 0.082 y=0.977 x + 0.000
HBs Ag IU/mL 100| 0.997| 22.024| 65.977| 21.320| 64.515 0.704 y=0.978x -0.216
HBs Ab IU/mL 100| 0.999| 126.54| 244.91| 124.57| 241.68 -1.97 y=0.987x -0.30
HCV Ab COI 100| 0.998 7.886| 18.655 8.191| 19.567 0.305 y=1.049x -0.081
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Table 4 Comparison of mean values of clinical chemistry tests in outpatients within the reference intervals
. 11rer . 11rer
Analyte |Unit | Mar2013) | o) 9099) | opee  Analyte |Unit | Mar2013) |y og09) | e
n mean n mean n mean n mean
TP g/dL 2414| 17.25| 2519 7.41| +0.16 TG M | mg/dL 751| 112.4| 744 115.1] +2.7
Alb g/dL 2023| 4.49| 1877| 4.40| -0.09 F | mg/dL 396| 80.3| 448| 77.1 -3.2
CK M|U/L 986| 114.9| 1285| 114.6 -0.3  TC mg/dL | 1830| 190.7| 1397| 191.2| +0.5
F|U/L 718| 78.1| 983| 76.5 - 1.6 HDL-C M| mg/dL 499| 55.8| 379| 55.2 -0.6
AST U/L 2821| 20.6| 2786| 20.4 -0.2 F | mg/dL 337| 65.7| 332| 67.9] +22
ALT M|U/L 1752 21.3| 16566 21.6/ +0.3  LDL-C mg/dL 666| 110.6| 1043| 113.8| +3.2
F| UL 1054| 14.7| 1077| 14.6 01 Na mmol/L | 2973| 140.4| 2976| 140.6| +0.2
LD U/L 2758| 174.0) 660| 165.2 -88 K mmol/L | 3083| 4.21| 3014| 4.07 0.14
ALP U/L 2704| 220.0| 665| 2152\  -48 mmol/L | 2999| 104.7| 3030| 104.9| +0.2
I 1 A g R | e (-
: - : Fe pg/dL 416| 91.9| 354| 90.8 - 1.1
ChE M) UL 2711 341.01 209| 3411} 401 gy | Lgqr 121] 224.9| 116] 232.5| +7.6
F | U/L 197| 317.7| 203| 317.2 -0.5
TB mg/dL | 3203| 0.78| 2977| 0.78 0.00
AMY |UL 1779| 80.8| 2207| 80.3 -0.5
CB mg/dL 396| 0.09| 412| 0.11] +0.02
Cre Mmg/dL | 1968 0.856| 1624 0.830f 0026 gy /dL | 1742| 0.049| 1361 0.065| +0.016
F |mg/dL | 1247| 0.600| 1300| 0.606| +0.006 === me 22 L2 : -
UA M|mg/dL | 646| 5.73| 686 5.68| -0.05 TSH pU/mL | 145| 1.925| 246| 1.868| -0.057
F|mg/dL | 318| 4.27| 437| 4.29| +0.02 FreeT4 |ng/dL 166| 1.241| 315| 1.253| +0.012
UN mg/dL | 3174| 13.4| 3086| 13.4 0.0 CEA ng/mL 392| 2.09| 375 2.04 0.05
Glu mg/dL | 1562| 93.7| 1997| 94.9| +12 CA199 |U/mL 332| 10.73| 337 9.0 1.73
* : Different reagents used
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100
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Fig. 1 Turnaround times of clinical examinations and the number of patients in each time slot over five days
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