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Original article
The evaluation of hepatitis E detection reagents in donated blood
testing by NAT method

Wilawan Saekram', Duangnapa Intharasongkroh', Peeraya Suriya', Pichanan Kamsawang', Kriangsak Chaiwong’,

Sineenart Oota', Pawinee Kuppatawintu' and Yong Poovorawan”

"National Blood Centre, Thai Red Cross Society; ‘Centre of Excellence in Clinical Virology, Faculty of Medicine, Chulalongkorn University

Abstract:

Introduction: WHO guideline recommended that the screening of all blood donations should be mandatory for
Syphilis, HIV, Hepatitis B and C virus, however HEV screening was implemented in some European counties
that are the area of high prevalence. According to the increase of HEV infection and the case reports of HEV
infection from blood transfusion in Thailand, the study of National Blood Centre was implemented. Objective: This
study aims to evaluate the Hepatitis E reagents for donated blood screen using NAT. Materials and Methods:
Cobas HEV test was tested on Cobas 6800 system by using 345 samples for evaluation with regard to analyti-
cal sensitivity, specificity, cross-reactivity and repeatability. Data were analyzed by SPSS. Results: The results
showed that Cobas HEV test has analytical sensitivity of 27.3 IU/mL (95% Limit of detection). Additionally, the
HEV RNA were detected in all 10 HEV positive samples (100%). The specificity assay was shown to be 100%,
when tested with 65 confirmed negative samples and 211 prospective blood donors. The cross-reactivity assay
was tested by using HIV RNA, HBV DNA and HCV RNA positive samples which HEV RNA was not detected in
these 59 samples. The repeatability assay was tested with reference samples at the concentration 60 IU/mL and
90 IU/mL. The results were 39.91 (95%CI: 39.65-40.17) and 41.27 (95%CI: 40.87-41.70), respectively. Conclusion:
The Cobas HEV test had high sensitivity, specificity and precision with no cross-reactivity. Therefore, this
reagent was suitable for HEV RNA detection in blood donor screening.

Keywords : @ Hepatitis E virus @ Validation method @ Blood donor screening

J Hematol Transfus Med. 2021;31:145-53.
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Table 1 Number and percentage of reactive result of HEV RNA testing by using Cobas HEV test on Cobas 6800

(n = 135)

Concentration of HEV RNA

Number of valid replicates

Number of HEV RNA Percentage (%)

(IU/mL) reactive
0 27 27 100
30 27 27 100
10 27 19 70
3 27 9 33
1 27 4 15

Table 2 Results of PROBIT analysis on Limit of Detection (LOD) data collected with 1% WHO International

Standard in HEV negative plasma

Detection limit LOD (IU/mL)

Lower 95% confidence Upper 95% confidence

estimates* limit limit
ED50 4.25 3.00 5.94
ED95 27.30 16.62 62.36
ED 59.00 30.98 180.24

99

*HEV RNA concentrations that were a positive result by using Cobas HEV tests in 50 (ED50)’ 95 (ED%), and 99

(EDgg) percent of cases

a a € a a ! v A A
'J']’iﬁ']‘iIaW@l'J‘YlﬁnLLazL'J‘ﬂﬁWﬂ(ﬂ‘iiJ'iﬂ’l'iIﬁ“@l ‘ﬂﬁ 31 %U‘]_Jﬁ 2 NWIRU-ROWIE 2564



150

mavasauayssfueNT I IaNE (specificity test)
matssdinemangaaimmesoy loaldehaenaduey
NaATIEe 3aeUsnEY 3 1Tuau S1 65 Faaths v
1w”maLﬂuaunﬂé1’aaﬂwq LAYWANIIRTIA6NBENS prospective
donations 1% 211 §a9ehs eI lsinuidans 211
fhath sl ﬁaﬂ@ﬂi@”’jwm’fwm Cobas HEV test 404
UNLLBIMTNAFOLWNTUSaUAE 100 AIEATl Table 3
msmaanLﬁaﬂszLﬁum'iLﬁmjﬁﬁ%ma?'mﬁ'maa;jnm (cross
reactivity test)
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WUTIN3A529v HEV RNA faeniien Cobas HEV test 1]
Wuﬂﬁﬁ‘%mﬁﬁmﬁ’uﬁg@ 59 $haths fauaadly Table 4
mManasauialszIinALALEN (repeatability test)
manasaUeN N aNMsTemeilaldiaths
fhaBafienenaididis 60 TU/mL (2xLOD) way 90 IU/mL,
(3xLOD) dsflenersududiuiin 2-3 whaasenSanos HEV
RNA ﬁ@fﬁqwﬁiﬁwmﬂwmaami@ﬁ@ﬂ@”(LOD =27.31U/mL)
Wi fienangidis 90 TU/mL fien ot value Wit 39.91
(95%CI: 39.65-40.17) UALAaMagaT 60 TU/mL leh ot
value WAL 41.27 (95%CL: 40.87-41.70) e‘f%qagﬂummsﬁﬁ
MYnua %qﬁqﬂ%”dﬁ’fwm Cobas HEV test fansushiehlu

MIATIVAATILS ARSI Table 5

Table 3 Summary of specificity in HEV RNA negative samples

Source of samples Number of samples

Number of HEV  Percentage of HEV  Two-sided 95%

RNA reactive RNA non-reactive Confidence Interval

S 1

(Samples) (Samples)
HEV RNA negative plasma 65 0 100 93.0- 00%
Prospective donor samples at National 211 0 100 97.8-100%

Blood Centre, TRCS

Table 4 Summary of cross reactivity results in HIV, HBV and HCV positive samples

Number of samples
Source of samples

Number of HEV RNA Percentage of HEV RNA

(Samples) reactive (Samples) non-reactive
HIV positive samples 20 0 100
HBV positive samples 20 0 100
HCV positive samples 19 0 100

Table 5 Summary of repeatability in 1* WHO International Standard in HEV negative plasma

Percentage of

c D T ide 95%CI Mean of SD of Imprescision 95%CI
onc. a wo-side
v HEV RNA ° Ctvalue  Ct value (CV, %) °
non-reactive
3xL.OD i 100% (9/9) 87.54-100% 39.91 0.770 1.93 39.65-40.17
o 100% (9/9)
3¢ 100% (9/9)
2xL.OD 1 100% (9/9) 87.54-100% 41.27 1.102 2.67 40.87-41.70
o 100% (9/9)
3¢ 100% (9/9)

Conc. = concentration; CI = confidence interval; SD = standard deviation
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