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Effect of heat inactivation of blood samples on the efficacy of three detection methods of
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Abstract: Objective To evaluate the effects of heat inactivation of blood samples at 56 °C for 30 min on the results of SARS-CoV-2
antibody detection using different methods. Methods This retrospective study was conducted in 11 patients with established
diagnosis of COVID-19 and 10 patients with diseases other than COVID-19 in our hospital. We collected samples of serum,
plasma and whole blood from each patient between February, 12 and 18, 2020, and with a double-blind design, the samples
were examined for SARS-CoV-2 antibodies before and after heat inactivation at 56 C for 30 min. In all the samples, the total
SARS-CoV-2 antibodies were detected using immunochromatography, and the IgM antibodies were detected using
fluorescence immunochromatography; the IgM and IgG antibodies in the serum and plasma samples detected with
chemiluminescence immunoassay. We compared the detection results and analyzed the correlation of semi-quantitative
detection results of IgM and IgG antibodies before and after heat inactivation of the samples. Results With immuno-
chromatography, the coincidence rate of the total SARS-CoV-2 antibody detection before and after heat inactivation of the
serum and plasma samples was 90.0% in COVID-19 cases and 100.0% in the negative cases, resulting in a total coincidence rate
95.2%; for the whole blood samples, the total coincidence rates of the total SARS-CoV-2 antibodies were 100.0%. For detection
of IgM antibodies in the serum, plasma and whole blood samples using fluorescence immunochromatography, the coincidence
rates in SARS-CoV-2-positive and negative cases and the total coincidence rate before and after inactivation were 100.0%, 0 and
47.6% , respectively. For detection of serum IgM and IgG antibodies and plasma IgG antibodies with chemiluminescence
immunoassay, the coincidence rates in SARS-CoV-2-positive and negative cases and the total coincidence rate before and after
inactivation were all 100.0%, and the total coincidence rate of plasma IgM antibodies was 95.2%. Pearson correlation analysis of
the semi-quantitative results of IgM and IgG detection in the serum and plasma samples showed a correlation coefficient of
0.9999 (95%CI: 0.9998-1.000, P<0.001) between the results before and after sample inactivation. Conclusion Heat inactivation of
blood samples at 56 °C for 30 min does not obviously affect the results of immunochromatography and chemiluminescent
immunoassay for detection of SARS-COV-2 antibodies but can reduce the risk of infection for the operators. Heat-inactivated
samples can not be used in fluorescence immunochromatography for SARS-CoV-2 antibody detection.
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OB RAEF KM 2 mL, 3000 r/min 250> 15 min J5 735
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IgM BRI & (fhF R e bt ) B ilsed
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Tab.1 Immunochromatographicresults before and after heat inactivation of the samples

After inactivation

Sample Before inactivation n Coincidence rate (%) K P 95CI %
Positive (+) Negative (-)
Positive (+) 11 10 1
Serum 95.2 0.905 0.000  0.000-0.000
Negative (-) 10 0 10
Positive (+) 11 10 1
Plasma ) 95.2 0.905 0.000  0.000-0.000
Negative (-) 10 0 10
Positive (+) 11 11 0
Whole blood 100.0 1.000  0.000  0.000-0.000
Negative (-) 10 0 10
R2 REAISREMEER S REEITERNER
Tab.2 Fluorescence immunochromatographic results before and after heat inactivation of the samples
After inactivation
Sample Before inactivation n Coincidence rate (%) « P 95CI%
Positive (+) Gray zone (£) Negative (-)
Positive (+) 10 10 0 0
Serum Gray zone (£) 1 1 0 0 47.6 0 -
Negative (-) 10 10 0 0
Positive (+) 10 10 0 0
Plasma Gray zone (£) 1 1 0 0 47.6 0 -
Negative (-) 10 10 0 0
Positive (+) 10 10 0 0
Whole
Gray zone (£) 1 1 0 0 47.6 0 -
blood .
Negative (-) 10 10 0 0

%4 100.0%(k=1.000, P<0.001) , 1 il 1ML 3¢ IgM G HT - (0.889 U/mL) , Pt ifil 3% IgM S A5 45 584 95.2% (k=

AT EE(1.079 U/mL) , K% J5 R I 5 5 Sk I e i P4 0.881,P<0.001,%23),

£3 TEHSTEANEEN SR RB ST ERIER

Tab.3 Chemiluminescence immunoassay results before and after heat inactivation of the samples

After inactivation

Sample  Item inififs;eion n CO:;Z“S;")C" x P 95CT %
Positive (+)  Gray zone (+t)  Negative (-) °
Serum IgM
Positive (+) 5 5 0 0
Gray zone () 1 0 1 0 100.0 1.000  <0.001  0.000-0.000
Negative (-) 15 0 0 15
1gG
Positive (+) 7 7 0 0
Gray zone () 0 0 0 0 100.0 1.000  <0.001  0.000-0.000
Negative (-) 14 0 0 14
Plasma  IgM
Positive (+) 5 5 0 0
95.2 0.881  <0.001 -
Gray zone (£) 1 0 0 1
Negative (-) 15 0 0 15
IgG
Positive (+) 7 7 0 0
Gray zone () 0 0 0 0 100.0 1.000 <0.001 0.000-0.000

Negative (-) 14 0 0 14
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0.001) , 1gG K i Aij 5 25 5 B AH 2 22 50R 0.9999(95%
CI:0.9998~1.000,P<0.001, & 1),
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Fig.1 Correlation between chemiluminescence immunoassay
results before and after heat inactivation of the samples.
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KAGALFR WG RREACRY LR, L, A58 it
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FAATHE—2L 538, BRI A FT A A — SRR
i i I R ) e e < (=W s e S N e 2 D e
PRI, Al N B A e A 1 3% 1M 2%
41.079 U/mL, #b T KX 0.9~1.10 U/mL, £ K iF AL B
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Ja R TE RN, 25 B R T AR BT R, b
Tl R W FHELR I, 75 52 A sl 4l & I R IR 25
Fepalli

M2 K G o Bridi K I SARS-CoV-2 1gM 5,
IgG M ik, i G H ARG A Hh AR s B
EREA I REI AR 2 — 2 IEAH G LU R, Al e —
ERREE RV RN IgM M IgG Ik BE) A4k, Al FHT
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JEBUARREEA —E R S Lo R Pearson A
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AN PR RS 3 ATkl SARS-CoV-2 ik
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ARG AR TS A EFEA RN, HAUA 1
BT TIRIRIZWOKIX . 7RG 258 iR
FEAC I TSR XFEA i A Bl Tt — 2D W 0%
AL ERTAGHIZE SR , SRR e RAGE 6 A 5% P XL
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