
负相关关系，受教育程度越高，抗-HCV 流行率越低; 与职业

状况呈负相关，职业越稳定( 如学生、公务员、军人、医务人
员) ，抗-HCV流行率越低，这与许多报道均相符［10］。
终上所述，我国 HCV流行率虽略有所下降，但仍处于一

个较高的流行水平。抗-HCV确证阳性献血者人口学特征的

变化，也提示这些地区应该重新制定新的招募计划，以达到

最大限度地降低输血感染 HCV 风险。同时，单试剂反应性
样本如此低的确证阳性率也提示我国急需性能更优异的检

测试剂，在提高输血安全的同时，减少不必要的血液浪费。
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·论著·

核酸筛查中混检阳性拆分单检阴性血液标本的 HBV残余风险分析

周磊 刘颖 邓雪莲 邹亚轩 周璐 王新梅 臧亮△( 大连市血液中心，辽宁 大连 116001)

摘要:目的 了解大连地区无偿献血者血液筛查中混样反应性拆分单检无反应性血液标本的输血传播乙型肝

炎病毒( HBV) 残余风险，评估应用不同原理核酸检测( NAT) 血液筛查系统在降低输血传播 HBV 残余风险中的作

用。方法 应用 PCＲ-荧光探针法

005"0- Tj�0.2749560 TD�(0(A) Tj�0.4967 0 TD�(-) Tj�0.4379560 TD�(0R 0 24M.�55TD�(S) T(:) Tj�0.230784300 Tr3O) Tj�0.802 0 TD�(-(:) Tj�0.6043Tf�0 Tr�9.5 0 T1(璐)] TJ�3.0r�8.830�0.324  0 TD�(-) Tj�0.4379560 TD�(0 Tj�0.5 0846198 0 TD�(J) Tj189 0 0 8.830189 0 -7.50566 Tm�29.147438 34.334254 3D�(,502 02714 TD5983833 Tr�7.762804 0 0 7.762809 0 -7.50566 Tm�29.147438 34.334254 31.4 Tj�0.714 TD5983833L) Tj�/F14 1 98 0 TD�(#) Tj�0.4 1 Tf�0 Tr�=#) Tj�0.4 1 98 0 TD�#J) Tj189 0 0 8.830189 0 -7.50566 Tm�29.147438 34.334254 33.6749j�0.714 TD59838338.830189 0 -7.94717 Tm�29.80678 34.334257 Tc�(�4  426(光)-76(探)-(以r�7.762804 0 0 7.762809 0 -7.50566 Tm�29.147438 34.334254 35.66392�0.714 TD5983833!8.830189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T360.5 0886(光)-76(探)-的�76 Tj�0人份反应模式做定8.830[TJ�/B110189 110 8.83018r�8.830189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 TD�(R1了�0.714 TD5983833(O) Tj�0.6044Tf�0 Tr�(L) Tj�/F14 1Tf�0 Tr�14.749�/F0211Tf�0 Tr�;Tj�0.5 08461Tf�0 Tr�(O) Tj�0.6044Tf�0 Tr�0189 0 0 8.82830 Tm�814.749�/F02117f�0 Tr�;Tj�0.-TD�(989Tj�0.5Z4-0  0 TD�(:) Tj�0.604460 TD�(04A) Tj�0.4967Tf�0 Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�8.839746 34.334254 TD�(�469�0.1.103489 0 0 8.830189 0 -7.94717 Tm�40.433155 39.18041 T50.641460.1.103489 0 0区无偿献血血液传播乙) Tj行标本的输 0 8.830189 0 -7.50566 Tm�39.927662 39.180407 17.6639230.1.103489 0 0 8.830189 0 -7.94717 Tm�40.433155 39.18041 T132(() 50.1.103489 0 021(�)-54�0 Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 2D�(540330.1.103489 0 0 �8.830�0.324  0 TD�(-3O) Tj�0.8021TD�(S) TE8.830189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T22.81 T9 0.1.103489 0 021189 54�(分)54�平�)54��8.830189 0 -7.50566 Tm�18.455132.455132.455TD�0811  0.1.103489 0 0  Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�27.224363 34.334254 TD�)-76(�.1.103489 0 0 e) Tj�/F14 130 TD�(H) Tj�0.27494727Tf�0 Tr0Tj�0.274947297 0 TD�(R) Tj�0.4967Tf�0 TrHTj�0.274947297 0 TD�. 0 24M8461597 0 TD�(:) Tj�0.60439 TD�(H) Tj�0.274947297 0 TD�I#) Tj�0.4 1 0 TD�(1) Tj�0.5 )] 39 TD�(H);Tj�0.5 08461Tf�0 Tr�e) Tj�/F14 198 0 TD�(T) Tj�0.437298 0 TD�(J) Tj�0.32727Tf�0 Tr(R) Tj�0.4967Tf�0 TrHTj�0.2749472830 Tm�8. 0 24M8461598 0 TD�X189 0 0 8.82830 Tm�8 Tj�0.27494727Tf�0 TrHT) Tj�0.437298 0 TD�(J) Tj�0.327304 0 TD�(1) Tj189 0 0 8.830189 0 -7.50566 Tm�29.147438 34.334254 37.6199680.1.103489 0 0  .830189 0 -7.94717 Tm�29.80678 34.334257 Tc8.2683180.1.103489 0 0区西03O-E.5 0 T1(21170 TD�(H)E) Tj�0.6593410 TD�(-E.5 0 /F14 1 Tf�0 Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�29.147438 3.949636 TD�663922 D�048815(医)-区无偿献血平台得到的传播乙) Tj再分别重复联输 0 8.8301830189 0 0 8.830189 0 -7.50566 Tm�27.224363 34.334254 T5.2683180D�048815(医)-r�8.8301899 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T26�[(评50D�048815(医)-r遍830189 0 -7.94717 Tm�29.80678 3455132.455TD�0荧)-6 D�048815(医)-r8.830189 0 -7.94717 Tm�40.433155 39.18041 TTD�(,502 0D�048815(医)-[5(核)21(时�)-21(同)-32(原r�8.830189 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 3(，) 68 0D�048815(医)--(:) Tj�0.6043Tf�0 Tr�0189 0 0 8.8298 0 TD�(') Tj�/F14 02 0 TD�(%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T34.125 TJ�D�048815(医)-区无偿献血荧光探针法进行f�0 Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 TD�(�80D�048815(医)-r�(%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 TTD�(7931 0D�048815(医)--遍8301830189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 TD�(，) 50D�048815(医)-r!8.830189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T4�(�012059D�048815(医)-区�43 Tj�0人份反应c�/B和f�0 Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 51�(D) T50D�048815(医)-r�(%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T52:) T9�50D�048815(医)-r遍83018-TD�(Z4-0 �0.5Z4-0 (和)-25单�)-32��4.087份4.087(果)-10 8.830189 0 -7.50566 Tm�26.587 34.334254 TD�8�(793Tj�07.87-0 1 Tf�0 Tr�7.79 0 -7.94717 Tm�8.422164 32.71887 TD�[784801�07.87-0 罅�厍�蕹ハ籽2⒂寐奘系缁�Х⒐庾魑5� 0 8.8301830189 0 0 8.830189 0 -7.50566 Tm�27.224363 34.334254 T1�(793T8�07.87-0 1 Tf�0�8.8301899 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T22�48-0 �07.87-0 罅��4 1 Tf21(试4.087(�.830189 0 -7.50566 Tm�18.455132.455132.455T5.114273�07.87-0 1 Tf�0 Tr�7.79 0 -7.94717 Tm�8.422164 32.71887 TDT5.619968007.87-0 罅�厍�43 Tj�[0逗)110) Tj乙肝血清 7.762808301830189 0 0 8.830189 0 -7.50566 Tm�27.224363 34.334254 342(() 5007.87-0 1 Tf�0$%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T34.982605�07.87-0 罅��4 项Tf�0 进Tf�0 (析)�0 (果)�0  8.830189 0 -7.50566 Tm�26.587 34.334254 TD�40�(") Tj�07.87-0 1 Tf�0 Tr�7.79 0 -7.94717 Tm�8.422164 32.71887 TD4�0.4787 �07.87-0 罅��4 以�)�0 确�)�0 认Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�45.180405 39.180407 T418�63.j�07.87-0 1 Tf�0(O) Tj�0.604401 0 TD�(L) Tj�/F14 1 Tf�0 Tr�8.830189 0 0 8.830189 0 -7.94717 Tm�46.235355 34.334257 TD�36722 0D7.87-0 罅��4 肝�)�0 (分)54�(析)54�况Tr�14.749327 0 0 13.6819 0 -7.50566 Tm�43.927662 34.334254 5�0.3304j�07.87-0 1 Tf�0�8.830189 0 0 8.830189 0 -7.94717 Tm�5.202384 32.71887 TD�D�(76015�07.87-0 罅��4 (析)54�� Tr�7.762804 0 0 7.762809 0 -7.50566 Tm�4.191394 32.718871 TD�(58044 26�(:) 3 0 TD�(() Tj�/F 1 0 TD�(1)#() Tj�/F 1 0 TD�(1)(!) Tj�0.4945Tf�0 Tr�7.7628049 0 0 8.830189 0 -7.94717 Tm�46.235355 34.334257 D�[(1175 26�(:) 34 0 0 7�8301830189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 D�663922 D6�(:) 3 0 TD�&.7628049 0 0 8.830189 0 -7.94717 Tm�46.235355 34.334257 8[(辽)-3 26�(:) 34 0 0 月r�8.830189 0 0 8.830189 0 -7.50566 Tm�4.191394 32.718871 T92.45511 D6�(:) 3 0 TD�" TJ�/BZ1-0 1 Tf�0 Tr�8.830189 0 0 8.83018�843018�843018�8430.4 Tj39 26�(:) 3 0 TD�(() Tj�/729298 0 TD�(") Tj�0.5945Tf�0 Tr�(!) Tj�0.494596 0 TD�(8) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 TD2.795791 26�(:) 34 0 0 7�8301830189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 TD�[48-07 26�(:) 3 0 TD�7.7628049 0 0 8.830189 0 -7.94717 Tm�46.235355 34.334257 TD�750068 26�(:) 34 0 0 月r�8.89 0 -7.50566 Tm�43.927662 34.334254 T5�(D) Tj�26�(:) 3 0 TD�8.830189 0 -7.94717 Tm�40.433155 39.18041 T16(�4  42626�(:) 34 0 025(辑)]15(血)-1(心Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 T9.66392�026�(:) 3 0 TD�3O) Tj�0.802  0 TD�(-(:) Tj�0Z4-0  0 0 TD�(%) TjD�(,06Tf�0 Tr�E) Tj�0.65934 0 TD�(@) Tj�/F14 1  TJ�3.0r�8.830899 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T230.3304j�06�(:) 34 0 0251 Tf21(法�)-21(�4.087(果)-10 8.8301830189 0 0 8.830189 0 -7.50566 Tm�27.224363 34.334254 TTm�8398 026�(:) 3 0 TD� Tj�/F0 83516TD�()) Tj�0.5 0.4 1 Tf�0 Tr�&() Tj�/F 1 0 TD�(1) Tj�/F0 85.60 Tf�0 Trbj�0.5 0.4 1 Tf�0 Tr�. 0 24M.�504 0 TD�(1) Tj�0.5�504 0 TD�S8.830899 0 0 8.830189 0 -7.94717 Tm�13.059525 34.334254 33.0.0652 D6�(:) 3 0 TD� Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�27.224363 34.334254 33�750068 26�(:) 34 Tf�0$%) Tj 0.4 1 Tf�0 Tr�*Tj�/F0 835163f�0 Tr�&() Tj�/F 1 07 0 TD�(#) Tj�0.494511 0 TD�(8) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T36，) 68 0D6�(:) 34 0 0区�43 Tj�[0份4262(� Tc�(液�) Tj.76280830189 0 -7.50566 Tm�4.191394 32.718871 TD5�0.065 T26�(:) 34 Tf�7628042950 7.762809 0 -7.94717 Tm�46.235355 34.334257 TD�36722 0D6�(:) 34 0 0区�43 Tj�QR撼蚀úヒ业� 0 8.83018 TD�1170 0 0.5Z4-0 (和)-(有8301830189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 T[(应)- 024�(R1了70 Tr�&() Tj�/F 1 0 TD�(1)&Tj�/F0 85.603Tf�0 Trbj�0.5 0.4 1 04 0 TD�(1) Tj�0.5�504 0 TD�(1) Tj�0.5�504 0 TD�S8.830899 0 0 8.830189 0 -7.94717 Tm�13.059525 34.334254 7�[(残)-224�(R1了70 Tr�8.830189 0 -7.94717 Tm�40.433155 39.18041 T7830189 024�(R1了溲S爰煅槌ハ籽>�ト朔荼瓯綾�/B 0 8.830189 0 -7.50566 Tm�39.927662 39.180407 16.125 T224�(R1了70 Tr�8.830189 0 -7.94717 Tm�40.433155 39.18041 T1D�(�2)-2124�(R1了溲S爰煅76 Tj�0其中标本实验Z1-0呈血传播乙的有f�0 Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 33��48-0 �04�(R1了70 Tr�(#) Tj�0.4 1 Tf�0 Tr��(") Tj�0.23077Tf�0 Trbj�0.5 0.4 1 34 0 TD�(1) Tj�0.5�5044 0 TD�(1) Tj�0.5�504 0 TD�S8.830899 0 0 8.830189 0 -7.94717 Tm�13.059525 34.334254 TD�[(20 (�04�(R1了70 Tr� Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�27.224363 34.334254 36�0.021 �04�(R1了70 Tr�(!) Tj�0.494507 0 TD��(") Tj�0.5 1 Tf�0 Tr�8.8301899 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T38�(�2)-1124�(R1了溲S隱0份4 0 0标4 0 0�8.830189 0 -7.50566 Tm�6.23535 34.334254 TD41.87-0 1 04�(R1了70 Tr7628042950 7.762809 0 -7.94717 Tm�46.235355 34.334257 T3��48-0 �04�(R1了溲S隱0拆9 0 0 �9 0 0(无)0 0J�/B0 0率/B0 0为Tr�7.762804 0 0 7.762809 0 -7.50566 Tm�4.191394 32.718871 TDD�0.1(D)�04�(R1了70 Tr�*j�0.5 0.4 1 34 0 TD�(#) Tj�0.4 1 Tf�0 Tr�=#) Tj�0.4 11TD�(*) Tj�0.5 0 .494507 0 TD��j�0.525 0164  0 0 TD�lr�8.830189 0 0 8.830189 0 -7.50566 Tm�4.191394 32.718871 T53�()) Tj04�(R1了70 Tr� Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�27.224363 34.334254 3�()) Tj03��265TJ�/BZ�(!) Tj�0.494557 0 TD��(") Tj�0.5 1 Tf�0 Tr�7.7628049 0 0 8.830189 0 -7.94717 Tm�46.235355 34.334257 T�(�469�003��265T1血与[0份4 210标4 210本�)-32(原r�8.830189 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 9�0.0651j03��265TJ�/BZ��8.830�0.324 TD�(*) T3O) Tj�0.802 0 TD�(-E.5 0 049 0 0 8.830189 0 -7.94717 Tm�46.235355 34.334257 TD�(8�)-2003��265T1血与[0联4.087(果)-10实4.0879�4.087复4.087(果830189 0 -7.50566 Tm�18.455132.455132.4551D�)-7632.03��265TJ�/BZ� Tr�7.762804 0 0 7.762809 0 -7.50566 Tm�29.147438 34.334254 18�[(20 3.03��265TJ�/BZ��(%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T18�9716 1 03��265T1血与检验偿献血份) Tj呈传播乙 0 8.8301830189 0 0 8.830189 0 -7.50566 Tm�4.191394 32.718871 T26.125 TJ�D3��265TJ�/BZ��(%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T2D�(,641 03��265T1血与(将r�7.762804 0 0 7.762809 0 -7.50566 Tm�29.147438 34.334254 �(2)8919Tj03��265TJ�/BZ��(%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T29�(58044 23��265T1血与检验偿献血份) Tj分别重复f�0 Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 360.3304j�03��265TJ�/BZ��(%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T37(残余�1 03��265T1血与(遍8301830189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 38�( T9�50D3��265TJ�/BZ�3O) Tj�0.802 0 TD�(-(:) Tj�0.6043Tf�0 Tr�9.5 0 �/F14 1Tf�0 Tr�(%) TjD�(,06Tf�0 Tr�(#) Tj�085.603Tf�0 TrE) Tj�0.65933Tf�0 Tr�@) Tj�/F14 1  Tf�0 Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�29.147438 34.334254 T3�.021 Tc03��265TJ�/BZ� Tr�7.79 0 -7.94717 Tm�46.235355 34.334257 T�(�012059D3��265T1血与检�43 Tj�猌1-0均为血传播乙 0 8.830189 0 -7.50566 Tm�39.927662 39.180407 52:) T9�50D3��265TJ�/BZ�;8301830189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 53�(,641J�D3��265TJ�/BZ��(%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T3�()) 6 D1�[(1176血与[0份4 650标4 210本�)-32(脂)-32进Tf-1(行璻�8.830189 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 9�521西) D1�[(1177�/BZ��(%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T1�0.60296 D1�[(1176血与(遍8301830189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 1D�(�7 D1�[(1177�/BZ�4A) Tj�0.4967Tf�0 TrG.5 0 �/F14 19f�0 Tr�(%) TjD�(,0650 TD�(H)E) Tj�0.6593410 TD�(-E.5 0 /F14 1 1Tf�0 Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�29.147438 32.71887 T15.004j81 D1�[(1176血与[0实4.0879�4830189 0 -7.50566 Tm�18.455132.455132.4551D��48-0 �01�[(1177�/BZ�8.830189 0 -7.94717 Tm�40.433155 39.18041 T17�(540330D1�[(1176血与[0仅�)-32(协r�8.830189 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 19�.021 1�01�[(1177�/BZ�%%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T2�0.3304j�01�[(1176血与检验偿献血份) Tj呈传播乙 0 8.830189 0 -7.50566 Tm�29.147438 34.334254 �7.696892 D1�[(1177�/BZ��(%) Tj12804 0 0 7.762809 0 -7.50566 Tm�29.147438 34.334254 �(2)0120) D1�[(1177�/BZ�5") Tj�/F0 1  0 TD�(0(") Tj�0.59459f�0 Tr�(!) Tj�0.494557 0 TD�&() Tj�/F 1 0 TD�(1)(") Tj�/F0 1 Tf�0 Tr�#() Tj�/F 1 0 TD�(1)(!) Tj�0.8021TD�(S) T(!) Tj�06373Tf�0 Tr�;Tj�0.5 06289 00�/BZ��(%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 34.334254 33�(,502 0D1�[(1177�/BZ�8.8301830189 0 0 8.830189 0 -7.50566 Tm�27.224363 34.334254 34207051 �01�[(1177�/BZ�5") Tj�/F0 1 3 TD�(1)(") Tj�/F0 1 Tf�0 Tr�(!) Tj�0.494507 0 TD�&") Tj�/F0 1 3 TD�(1)(") Tj�/F0 1 Tf�0 Tr�(") Tj�/F0 1 Tf�0 Tr�%!) Tj�0.802 TD�(*) Tj�0.49996373Tf�0 Tr�;Tj�0.5 06289 00�/BZ��(%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 34.334254 39(残余�1 01�[(1177�/BZ7628042950 7.762809 0 -7.94717 Tm�46.235355 34.334257 T0�[(残)50D1�[(1176血与[0其�)] TJ�8r�7.762804 0 0 7.762809 0 -7.50566 Tm�4.191394 32.718871 TD2.66392) D1�[(1177�/BZ�%%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 TTD�(辽)-2101�[(1176血与检验偿献血份) Tj仍不能重现传播 0 8.83018 T�0.63739�0.5Z4-0  0 TD[TJ�/B-32结�)-21(鸗r�14.749327 0 0 13.6819 0 -7.50566 Tm�43.927662 34.334254 �(() Tj19�.95791 Tf�0 Tr�7.762804 0 0 7.762809 0 -7.94717 Tm�13.059525 34.334254 7� Tf�4j19�.95791 Tf�0�8.830�0.324 0 TD�(0HTj�0.274947297 0 TD�(N) Tj�0.595T1� 0 TD�(R) Tj�0.496710 TD�(0HTj�0.274947297 0 TD�P%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T9�.021 3j19�.95794 0 0 和f�0 T30189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 1D�[48-07 19�.95791 Tf�0(:) Tj�0.6043Tf�0 Tr�) Tj�0.274956f�0 Tr�1") Tj�/F0 1 97 0 TD�(A) Tj�04947297 0 TD�U") Tj�/F0 1 97 0 TD�) Tj�0.4379560 TD�(0(R) Tj�06.2307 TD�(H)E) Tj�0.6593410 TD�(-E.5 0 /F14 1  TJ�3.0r�8.830899 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T1D�(19967j19�.95794 0 0[(系4.087统9 0 0 �/B-32� Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 2D�938648j19�.95791 Tf�0 Tr�7.7689 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T210.4787 �19�.95794 0 0检验偿献血份) Tj分别重复f�0 Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 2918�63.j�19�.95791 Tf�0 8.8301899 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T29.861729719�.95794 0 0 遍8301830189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 31�(,641J�19�.95791 Tf�0(O) Tj�0.604410 TD�(-(L) Tj�/F14 19f�0 Tr�14.749�/F02 TJ�3.0r;Tj�0.5 08461Tf�0 Tr�(O) Tj�0.6044Tf�0 Tr�0189 0 0 8.82Tf�0 Tr�14.749�/F022596 0 TD�;Tj�0.5 08461Tf�0 Tr�(O) Tj�0.6044Tf�0 Tr�4A) Tj�0.4966 Tf�0 Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�8.839746 342.71887 T38�125 TJ�19�.95794 0 0[(联4.087(果)-10实4.0879�4830189 0 -7.50566 Tm�6.23535 34.334254 TD42�[(摘)1�19�.95791 Tf�0 Tr�7.79 0 -7.94717 Tm�46.235355 34.334257 T714 TD68�19�.95794 0 0[(结�)-21(鸗 0 0 �/B-32�8.830189 0 -7.50566 Tm�6.23535 34.334254 TD460.06578j19�.95791 Tf�08.8301830189 0 0 8.830189 0 -7.50566 Tm�27.224363 34.334254 47.312499819�.95791 Tf�0�8.830�0.324 96 0 TD�HT) Tj�0.437298 0 TD�(N) Tj�0.595T96 0 TD�(R) Tj�0.496698 0 TD�HT) Tj�0.43730 TD�(P) Tj�0.189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 TT9.8D) T8�19�.95794 0 0[(系4.087统9 0 0(协r�8.830189 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 53�(,641J�19�.95791 Tf�0%%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T3�()) 6 132(") T溲S隱0份4 210标4 210本�)-32呈Tf21(反�)-21(同)54TJ�/830189 0 -7.50566 Tm�18.455132.455132.45510.4 Tj39 132(") T9 Tf�0 Tr�7.762804 0 0 7.762809 0 -7.94717 Tm�13.059525 34.334254 1D�()) Tj132(") T9 Tf�05") Tj�/F0 1 97 0 TD�(") Tj�0.5945Tf�0 Tr�(!) Tj�0.494557 0 TD�&() Tj�/F 1 97 0 TD�(") Tj�0.59450 TD�(1)(") Tj�/F0 1 97 0 TD�%!) Tj�095T04 TD�(=) Tj�0.525 6373T0 TD�(P);Tj�0.5 062899TD�(=) Tj�0.52189 0 0 8.830189 0 -7.94717 Tm�13.059525 34.334254 1() Tj132(") T9 Tf�0 Tr�7.762804 0 0 7.762809 0 -7.50566 Tm�29.147438 34.334254 17�[(摘)3j132(") T9 Tf�05") Tj�/F0 1 0 TD�(1)#() Tj�/F 1 0 TD�(1)(!) Tj�0.4945Tf�0 Tr�&() Tj�/F 1 0 TD�(1)(") Tj�0.59450 TD�(1)(") Tj�/F0 1 Tf�0 Tr��(") Tj�0.5T043 TD�(1)(!) Tj�06373TTf�0 Tr�;Tj�0.5 06289 00�/BZ��j�0.52189 0 0 8.830189 0 -7.94717 Tm�13.059525 34.334254 2714 TD68�132(") T9 Tf�7628042950;Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 23(了解大�132(") T9 Tf�0(:) Tj�0.6043Tf�0 Tr�) Tj�0.274956f�0 Tr�1") Tj�/F0 1 7Tf�0 Tr0Tj�0.274947297 0 TD�U") Tj�0.59450 TD�(1)) Tj�0.4379560 TD�(0(R) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T2D�[(1177�132(") T溲S隱0系4.1207统9 1207中/830189 0 -7.50566 Tm�18.455132.455132.45530.6749j3j132(") T9 Tf�0 Tr�7.79 0 -7.94717 Tm�46.235355 34.334257 31�)01207�132(") T溲S隱0也9 1207(协r�8.830189 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 33�.95791 132(") T9 Tf�0%%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T34.6859Tj�132(") T溲S�0.04 0籽7�) Tjc�/BZ1-0呈传播乙 0 8.830189 0 -7.50566 Tm�29.147438 34.334254 47.[(评)-2132(") T9 Tf�0 Tr�7.762804 0 0 7.762809 0 -7.94717 Tm�13.059525 34.334254 TD�047881 132(") T9 Tf�05") Tj�/F0 1 3 TD�(1)(") Tj�/F0 1 Tf�0 Tr�(!) Tj�0.494507 0 TD�&") Tj�/F0 1 11 0 TD�(#) Tj�0.494507 0 TD�(") Tj�/F0 11TD�(!) Tj�0.5 0 .5T043 TD�(1)%!) Tj�06373Tf�0 Tr�;Tj�0.5 06289 00�/BZ��j�0.52189 0 0 8.830189 0 -7.94717 Tm�13.059525 34.334254 53�()) Tj132(") T9 Tf�0 Tr�7.762804 0 0 7.762809 0 -7.50566 Tm�29.147438 34.334254 3�()) 6 16�(,5024 Tf�05") Tj�/F0 1 97 0 TD�(") Tj�0.5945Tf�0 Tr�(!) Tj�0.494557 0 TD�&() Tj�/F 1 0 TD�(1)(") Tj�/F0 1 97 0 TD�(") Tj�/F0 1 97 0 TD�%!) Tj�083516TD�()) (!) Tj�06373T TJ�3.0r;Tj�0.5 06289800�/BZ��j�0.52189 0 0 8.830189 0 -7.94717 Tm�13.059525 34.334254 80488098 16�(,5024 Tf�0�j�0.521BZ89 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 9�8�63.4 16�(,5024 Tf�07.7628049 0 0 8.830189 0 -7.94717 Tm�46.235355 34.334257 10.103482 16�(,5024 0 0 仅r�7.762804 0 0 7.762809 0 -7.94717 Tm�13.059525 34.334254 1D�35624 16�(,5024 Tf�07.7628049 0 0 8.830189 0 -7.94717 Tm�46.235355 34.334257 12�125 T1 16�(,5024 0 0检验偿献血份) Tj不可重现核.7628[TJ�8.33(反�)33((同)33(J�/830180301830189 0 0 8.830189 0 -7.50566 Tm�4.191394 32.718871 T240488098 16�(,5024 Tf�0�Tr�7.7689 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T25�521西7 16�(,5024 0 0检汛应性拆用电化学发光法c�/B乙肝两对半 0 8.830189 0 -7.50566 Tm�29.147438 34.334254 40�(:) T8 16�(,5024 Tf�0 Tr�7.79 0 -7.94717 Tm�8.422164 32.71887 TD4�0.95795 16�(,5024 0 04 (析)54�� T)54�可8.8301�.830189 0 -7.50566 Tm�6.23535 34.334254 TD44.993595 16�(,5021 Tf�0 Tr�7.762804 0 0 7.762809 0 -7.50566 Tm�6.23535 34.334254 TD45�521西) 16�(,5024 Tf�0�Tr�7.7689 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 TTD�3杏喾1 16�(,5024 0 04 份4 650标4 650本4 650的Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 50.81 T9) 16�(,5024 Tf�0E.5 0 /F114 02 0 TD�(%) TjD�(,06597 0 TD�(O) Tj�0.6044Tf�0 Tr�(L) Tj�/F14 1Tf�0 Tr�-%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T3�()) 6 14(了解�9 Tf�76均04 00为T.0879鬞f-1(��/830189 0 -7.50566 Tm�18.455132.455132.4557� Tf�4j14(了解�9 Tf��;8301830189 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 D�029856 14(了解�9 Tf�0%%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T80.5 086 14(了解�9 Tf�76份4 210标4 210本瑀�8.830189 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 11�750069 14(了解�9 Tf�0E.5 0 /F114 198 0 TD�(") Tj�0.,06597 0 TD�(O) Tj�0.604496 0 TD�(L) Tj�/F14 1 Tf�0 Tr(1) Tj189 0 0 8.830189 0 -7.50566 Tm�29.147438 34.334257 TD�77008 014(了解�9 Tf�76为T.0879鬞f-1(��/830189 0 -7.50566 Tm�18.455132.455132.45517�938648j14(了解�9 Tf�0 Tr�7.762804 0 0 7.762809 0 -7.94717 Tm�13.059525 34.334254 180.33043j14(了解�9 Tf�05") Tj�/F0 1 0 TD�(1)#() Tj�/F 1 Tf�0 Tr�(!) Tj�0.494557 0 TD�&() Tj�/F 1 0 TD�(1)(") Tj�/F0 1 Tf�0 Tr�#() Tj�/F 1 0 TD�(1)%%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 34.334254 271�265TJ�14(了解�9 Tf�0 Tr�7.762804 0 0 7.762809 0 -7.50566 Tm�6.23535 34.334254 TD22�(，) 5014(了解�9 Tf�05") Tj�/F0 1 0 TD�(1)#() Tj�/F 1 9f�0 Tr�(!) Tj�0.494557 0 TD�&() Tj�/F 1 0 TD�(1)(") Tj�/F0 1 Tf�0 Tr�#() Tj�/F 1 0 TD�(1)�(%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 34.334254 26�[15460614(了解�9 Tf�7628042950;Tr�8.830189 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 27.103485014(了解�9 Tf�0%%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T27.87-0 3 14(了解�9 Tf�76份4 210标4 210本瑀�8.830189 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 31�(() 5014(了解�9 Tf�0(O) Tj�0.6044Tf�0 Tr�(L) Tj�/F14 1Tf�0 Tr� Tj�0.5 0846198 0 TD�E.5 0 /F14 1 Tf�0 TrQ%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T34.268320614(了解�9 Tf�76为T.0879鬞f-1(��/830189 0 -7.50566 Tm�18.455132.455132.45537(残余�1 14(了解�9 Tf�0 Tr�7.762804 0 0 7.762809 0 -7.94717 Tm�13.059525 34.334254 37�938648j14(了解�9 Tf�05") Tj�/F0 1 Tf�0 Tr�#() Tj�/F 1 Tf�0 Tr�(!) Tj�0.49453f�0 Tr�&() Tj�/F 1 07 0 TD�(") Tj�/F0 1 Tf�0 Tr�#() Tj�/F 1 3 TD�(1)(!) Tj189 0 0 8.830189 0 -7.50566 Tm�29.147438 34.334254 T1[(应)-1 14(了解�9 Tf�0 Tr�7.762804 0 0 7.762809 0 -7.50566 Tm�6.23535 34.334254 TD41�(F) Tj�14(了解�9 Tf�05") Tj�/F0 1 3 TD�(1)(") Tj�/F0 1 Tf�0 Tr�(!) Tj�0.494507 0 TD�&") Tj�/F0 1 3 TD�(1)(") Tj�/F0 1 Tf�0 Tr�(") Tj�/F0 1 Tf�0 Tr��(%) Tj189 0 0 8.830189 0 -7.94717 Tm�13.059525 34.334254 45�(辽)-2114(了解�9 Tf�0 j�0.521BZ89 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 46�[(评5j�14(了解�9 Tf�0(!) Tj18 0 0 8.830189 0 -7.94717 Tm�5.202384 32.71887 TD47.[7051 �14(了解�9 Tf�76(析)43-0 18.830189 0 0 8.830189 0 -7.94717 Tm�8.422164 32.71887 TD5�0.3304j�14(了解�9 Tf�76(测)43-宋�)43-筛4125 TD47.373T 9 0.5Z4-0 (和)-检验偿献裑(查)110无反应标本的) Tj�0 Tc�/BZ1-0 1有Z1-0.762808301830189 0 0 8.830189 0 -7.50566 Tm�27.224363 34.334254 22.8.021 �13(残余�1 Tf�0(O) Tj�0.6044Tf�0 Tr�(L) Tj�/F14 1Tf�0 Tr��8.830189 0 0 8.830189 0 -7.50566 Tm�8.839746 342.71887 T25�0811  013(残余�4 Tf�76秆�)-1(染�)-32(险)] TJ�8.830189 43- 8.830189 0 -7.50566 Tm�13.532054 34.334254 31�() Tj13(残余�1 Tf�0 Tr�7.79 0 -7.94717 Tm�46.235355 34.334257 31�.021 Tc13(残余�4 Tf�检�43 Tj�6哉獠糠�) Tj�0Z1-0判定需慎重对待 0 8.830189 0 -7.50566 Tm�29.147438 34.334254 432.4551Tj13(残余�1 Tf�0 Tr�7.79 0 -7.94717 Tm�46.235355 34.334257 TD�(93591013(残余�4 Tf�76防9 43-止�)43-0�)�0 (果830189 0 -7.50566 Tm�13.532054 34.334254 53�()) Tj13(残余�1 Tf�0 Tr�7.79 0 -7.94717 Tm�46.235355 34.334257 3�()) 6 1114 TD69 0 0检验偿献血以提高/BZ1的安全乙 0 8.8301830189 0 0 8.830189 0 -7.50566 Tm�4.191394 32.718871 T94 367219 1114 TD69 0 0r�8.830189 0 0 8.830189 0 -7.94717 Tm�5.202384 32.71887 TD�[((摘)-210.10348(和)-25关4.087(�4.087词.830189 0 -7.50566 Tm�26.587 34.334254 TD�8�(793Tj�10.10348(和)- Tr�7.7689 0 0 8.830189 0 -7.94717 Tm�13.059525 32.71887 T80784801�10.10348(和)-25��4.087酸4.087(果)-10 8.830189 0 -7.50566 Tm�26.587 34.334254 TD�94 77008 010.10348(和)- ;r�7.79 0 -7.94717 Tm�46.235355 34.334257 13(�78) Tj10.10348(和)-25�89 0 0 �9 0 0筛4)-10 �4830189 0 -7.50566 Tm�18.455132.455132.4551D�466122010.10348(和)- ;r�7.79 0 -7.94717 Tm�46.235355 34.334257 17�9716 1 10.10348(和)-25乙Tf-1(型/B-32肝T.0879�8.830189 0 0 8.830189 0 -7.50566 Tm�6.23535 34.334254 TD24.103483010.10348(和)- ;r�7.79 0 -7.94717 Tm�46.235355 34.334257 04�(08976 10.10348(和)-25(险)] TJ�8.830189 0 0 8.8301889 0 0 8.830189 0 -7.94717 Tm�5.202384 32.71887 TD�[((摘)-2804881血与[0(血)-1(图8.8301脂)-32��8.830号/830189 0 -7.50566 Tm�18.455132.455132.45510.3232632804881血与 Tr�7.762804 0 0 7.762809 0 -7.50566 Tm�18.455132.455132.45510.0.021 T804881血与 (') Tj�/F593410 TD�(-�(") Tj�0.5 1 40 TD�(-�(") Tj�0.5 1 Tf�0 Tr�(#) Tj�0.5 1 Tf�0 Tr�=#) Tj�0.4 1 0 TD�(1)(!) Tj�0.4945Tf�0 Tr�(!) Tj8 0 -4.628572 Tm�54.196545 3.6044257 04�())-76TD�7595950 Tr�Vr�7.79 0 -7.94717 Tm�46.235355 34.334254 TD�982605�804881血与 %%) Tj1�(�846f�0 Tr�(') Tj�/F5934Tf�0 Tr�7.7628�0.4 1 0 TD�(1)(!) Tj�0.494598 0 TD�(!) Tj�0.594598 0 TD�=") Tj�/F0 1 Tf�0 Tr�!!) Tj8 0 -4.628572 Tm�54.196545 3.6044257 33�7380516TD�7595950 Tr�Vr�7.79 0 -7.94717 Tm�46.235355 34.334254 20F3 1 Tf�804881血与 %%) Tj89 0 0 8.830189 0 -7.94717 Tm�5.202384 32.71887 TD2714408452804881血与[0J�7.7 0 �4 210标4 210识4 210码.830189 0 -7.50566 Tm�18.455132.455132.455TD�81 T9) 804881血与 Tr�7.762804 0 0 7.762809 0 -7.50566 Tm�18.455132.455132.455�(2)5624-2804881血与-E.5 0 04 0 0 8.830189 0 -7.94717 Tm�5.202384 32.71887 TD31�0811 72804881血与[0J�7.7 0�14 0 T��8.830号/830189 0 -7.50566 Tm�18.455132.455132.45535�()) Tj804881血与 Tr�7.762804 0 0 7.762809 0 -7.50566 Tm�18.455132.455132.45535.6�2)-21804881血与 (!) Tj�0.494507 0 TD�#() Tj�/F 1 3 TD�(1)(") Tj�/F0 1 Tf�0 Tr��(") Tj�00164  0 0 TD�(%) TjD�(,06Tf�0 Tr�(() Tj�0.252Tf�0 Tr��(") Tj�0F0 1 Tf�0 Tr�8") Tj�00164  0 0 TD�9.5 0 04 0 0 8.830189 0 -7.94717 Tm�5.202384 324.334254 40�(58044 804881血与  Tr�7.762804 0 0 7.762809 0 -7.94717 Tm�13.059525 34.334254 T014408452804881血与�(#) Tj�0.4 1 Tf�0 Tr�#() Tj�/F 1 Tf�0 Tr�(!) Tj�0.49453f�0 Tr�&() T04 0 0 8.830189 0 -7.94717 Tm�5.202384 324.334254 4714408452804881血与0 j�0.521BZ89 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 TD�3232612804881血与08") Tj�00164  0 0 TD�(%) TjD�(,06Tf�0 Tr�#() Tj�0.253f�0 Tr�8") Tj�0.49453f�0 Tr�&() Tj�/F 1 07 0 TD�$") Tj�00164  0 0 TD�(%) TjD�(,065Tf�0 Tr�#() Tj�0.253f�0 Tr� Tr�7.762809 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 27.[(残)3 6.87-0 1 Tf�0(!) Tj�0.8021TD�(S) TM.5 0 /F14 1 Tf�0 TrU%) Tj1�(雪)-21(莲)](>() Tj�0495698 0 TD�4() Tj�04955Tf�0 Tr�5") Tj�/0846150 0 TD�9.5 0 27494727Tf�0 Tr?") Tj�00324  0 TD�(-=") Tj�00324   0 TD�(O) Tj�0.49453f�0 Tr�;Tj�0.5 593410 TD�(->() Tj�049560 0 TD�9.5 0 27494723f�0 Tr�5") Tj�/0846198 0 TD�(N) Tj�08114 4  0 TD�(O) Tj�0.4945Tf�0 Tr�8") Tj�00324 96 0 TD�(O) Tj�0.49453f�0 Tr�;Tj�0.5 494727Tf�0 TrKO) Tj�0.49453f�0 Tr�5") Tj�/08461Tf�0 Tr�9.5 0 �/494723f�0 Tr�5") Tj�/70-21(梅)](7O) Tj�0.49453f�0 Tr�(:) Tj�0Z4  54 0 TD�(@) Tj�/F59459Tf�0 Tr�I#) Tj�0 8.82Tf�0 Tr��(") Tj�0706289f�0 Tr�A�0.521BZ89 0 0 8.830189 0 -7.50566 Tm�43.927662 34.334254 TD�0811  06.87-0 1 Tf�0!r�7.762809 0 0 8.830189 0 -7.50566 Tm�10.839746 32.718871 TD�87-0 1 6.87-0 1 Tf�0I#) Tj�0 8.8271(梅)](7O) Tj�0.49453f�0 Tr�5") Tj�/08461Tf�0 Tr�9.5 0 �/49472Tf�0 Tr�(') Tj�/.4967Tf�0 Tr9.5 0 �/49472Tf�0 Tr�OO) Tj�0.4945Tf�0 Tr�4() Tj�7582  Tf�0 Tr:") Tj�00324   0 TD�=") Tj�00324   0 TD�<:) Tj�0Z4  5  0 TD�+") Tj�/08461Tf�0 Tr�8") Tj�00324   0 TD�?") Tj�00324 96 0 TD�9.5 0 �/494723f�0 Tr�OO) Tj�0.4941TD�(!) T9.5 0 �/494723f�0 Tr�?") Tj�00324   0 TD�=") Tj�00324 4  0 TD�(O) Tj�0.4945Tf�0 Tr�;Tj�0.-25 )] -21(病)-284 Tf�0j�-28.3314 1 Tf�0 Tr4() Tj�0495Tf�0 Tr�5") Tj�/0846150 0 TD�<:) Tj�070.253f�0 Tr�8") Tj�00324   0 TD�4() Tj�0495T TJ�3.0r�8.830�0.594598 0 TD�F8.830�0.594598 0 TD�(') Tj�/.4967Tf�0 Tr9.5 0 �/494729f�0 Tr�OO) Tj�0.49453  0 TD�4() Tj�59459Tf�0 Tr�:") Tj�00324   0 TD�;Tj�0.5 494727Tf�0 Tr7O) Tj�0.4945Tf�0 Tr�7O) Tj�0.49453f�0 Tr�?%
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Abstract: Objective In order to analyze the residual risk of HBV transfusion-transmitted hepatitis B virus ( HBV) in

the blood screening of blood donors in Dalian area，and to evaluate the role of nucleic acid detection ( NAT) blood screening

systems in reducing the residual risk of HBV transfusion-transmitted． Methods The QPCＲ Test ( Cobas TaqScreen MPX

Test，V2. 0) was used for qualitative detection of HBV /HCV/HIV in pools of 6，and the reactive pool's specimens were test-

ed by ID-NAT． If the results were non-reactive，the specimens were examined using the transcription-mediated amplification

( TMA) technique ( Ultrio Plus /Ultrio Elite) ． The replicated reactive specimens were tested 3 times joint test and plus dis-

crimination test by TMA NAT platform，at the same time Ｒoche Cobas s 201 TaqScreen system was applied to 4 times MPX-

6 test and 4 times individual test． We applied Ｒoche electrochemical luminescence as third party reagent to confirm HBV in-

fection status． Ｒesults From August 2017 to July 2018，a total of 9 689 pools ( 57 868 blood donors) were detected by

MPX Test method in the blood center． 88 pools were reactivity in the mixed test，and 24 pools ( 141 specimens) were non-re-

active in the split test，with a positive rate of 72. 73%． 141 specimens were re-tested using the Procleix Ultrio Plus /Elite as-

say，then 4 specimens presented reactivity． But the repeated test showed not all 4 specimens were repeated reactivity． HBsAg

positivity was confirmed by using ECL method． As a result，the residual risk of HBV was found in all 4 samples，which could

not be used in clinical blood transfusion． Conclusion Blood specimens of MPX-6 positive，but individual test negative in

nucleic acid screening have the residual risk of HBV infection in blood transfusion． The determination of the results of these

samples should be treated carefully to improve the safety of blood．

Key words: NAT; blood screening; HBV; residual risk

近年来，输血安全已成为全球关注的医学焦点问题。为
了降低输血传播疾病风险，国家卫生行政主管部门要求 2015

年底全国血站对献血者的血液筛查开展核酸检测( Nucleic

Acid Testing，NAT) ，实现血液 NAT 筛查全覆盖。目前应用
于血站大规模血液检测的 NAT方法主要有转录介导的扩增
( Transcription-mediated Amplification，TMA) 和聚合酶链式反

应( Polymerase Chain Ｒeaction，PCＲ) -荧光探针法( QPCＲ) ，

两种筛查模式各有优势［1－3］。TMA NAT 方法对标本进行单

人份联检( ID-NAT) ，灵敏度高，但需要后续对反应性标本进

行鉴别试验; QPCＲ NAT 法对血液进行 6 人份混样检测
( MPX-6) ，通量大，效率高，但需对反应性 pool进行拆分单检

实验，以确定反应性标本，最终结果以拆分单检结果为准，当

单检标本全无反应性时，标本全部合格放行。我国 HBV 流

行率较高，由于其血清学模式较复杂，部分为 HBsAg 阴性、
HBV DNA 阳性的隐匿性 HBV 感染( Occult HBV Infection，

OBI) ，且病毒载量较低，易出现检测时阴时阳的情况，导致漏

检的发生［4－5］。因此，对混样检测反应性而拆分单检无反应
性的标本进行血液传染病的残余风险评估尤为重要。为此，
本站自 2017年 8月对混检反应性而拆分单检无反应性的标

本进行 TMA方法复检，分析不同筛查模式的检测结果，分析

此类标本的传染病病毒残余风险，评估基于不同原理 NAT

方法在减少血液残余风险中的作用，评价当前的核酸检测模

式，为改进血液筛查策略提供依据。

1 材料与方法

1. 1 研究对象 研究对象为 2017 年 8 月—2018 年 7 月本

站 MPX Test Screen检测的无偿献血者标本，献血者均符合

国家《献血者健康检查要求》。
1. 2 样本的采集与运送 每位献血者采血后留取 3支血样

本，第 1支采用 EDTA-K2真空抗凝管留取 5 mL，用于 ELISA

检测; 第 2，3 支采用 EDTA-K2带分离胶真空抗凝管留取 5

mL，用于 NAT 检测。运送时样本放置于冷藏储存箱，温度控
制在 2—10℃，4 h内离心，72 h内完成检测。
1. 3 仪器与试剂
1. 3. 1 仪器 MP-NAT采用 Cobas s 201 全自动核酸提取扩

增检测系统，包括 Hamilton STAＲ 全自动混样仪、Cobas Am-

pliPrep核酸提取仪及 Cobas Taqman Analyzer 核酸扩增检测

仪( Ｒoche，美国) ; TMA NAT 采用 Tigris全自动核酸检测系统

及 Panther全自动核酸检测系统( Grifols，西班牙) ; ELISA 采

用 FAME24 /20( Hamilton，瑞士) ; ECL 采用 Cobas e 411 系统
(



测乙肝血清学 5项。

2 结果

2. 1 NAT常规检测结果 2017年 8月—2018 年 7 月间，本

站 MP-NAT方法共检测 9 689 pool( 57 868 份无偿献血者标

本) ，混检呈反应性的有 88 pool，占总检测 pool的 0. 91% ( 1 /

110) ，经单人份拆分检测，其中拆分实验结果呈反应性的有
64 pool( 71份标本) ，拆分阳性率为 72. 73% ( 表 1) 。71 份反

应性标本 ELISA及 NAT结果见表 2。

表 1 Cobas TaqScreen MPX Test对无偿献血者标本 MPX-6检测结果

检测标本数 混样 pool数 阳性 pool数
拆分阳性

pool数



为了进一步对该 4份献血者标本 HBsAg 阳性进行确认，

本研究用万泰公司的电化学发光法对 4 份标本的 HBsAg 进

行检测，并以罗氏的电化学发光检测作为第 3 方检测试剂，

检测标本的乙肝两对半情况［9］。结果可见，4 份标本的 A-

HBc均为阳性，为乙肝现症感染或既往感染; 结合万泰 ECL

结果，标本 S018001 和 S018004 呈 HBsAg 反应性，确认为
HBV“小三阳”; 有学者报道 HBsAg 阴性、A- HBc 及 HBV

DNA 阳性的血清，HBV DNA 水平近似急性肝炎恢复期患者

水平，A-HBc 阳性的健康献血者中可能存在 HBV 的低水平

释放［10］。标本 S018002 HBV DNA 可重复反应性，结合数据

分析，可能为 OBI，需后续追踪以进行确认; 标本 S018003 虽

然核酸检测无法重现反应性，但 ECL结果显示，A-HBc 与 A-

HBe同时呈现反应性，说明该献血者曾感染乙肝，现可能处

于恢复期，HBV病毒复制减少，血清中病毒载量低，导致核酸

重复检测实验无法重现反应性结果，推测该标本初筛假阳性

的可能性较小。此时献血者的传染性较 HBV 病毒模式弱，

但并非完全没有传染性。无论是窗口期、感染期、恢复期或
者隐匿性感染，这些献血者所捐献的血液都存在 HBV 残余

风险，均不能用于临床［11］。
综上所述，核酸检测可一定程度上弥补血清学检测的局

限性，应用 TMA与 QPCＲ 两种检测方法都可以显著降低献

血者血液 HBV 残余风险，2 种 NAT 检出的反应性结果能够

互补，但无论是哪一种 NAT方法或平台，对于部分病毒载量

很低或病毒基因序列发生突变的乙肝感染者都会存在一定

的漏检率。本研究中，未拆分出阳性的混样标本 141份，有 4

份存在传染 HBV 的风险，占 2. 84%。混检反应性拆分无反
应性的标本是否存在风险? 是否可以按照现有的检测策略

合格放行? 当前的血液筛查策略是否需要更改? 如何进行

风险效益分析评估，建立合理的检测与评价体系，减少漏检，

并完善输血传染病确认实验体系，是我们今后需要关注的问

题。
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