

	
	

	









	




	







	









		

		
		

	
	




	
	


	
	



	
	


	
	
	
	
	
	
		
			
			
		

		
		
	

	

	



	
	
	
	

	







	















	Skip to main content






    


	
	
		
	






	

	

	
	

	

	
		

	
	












			

			





			






	




	


	
	





	








	

	
	
		
		
		
		
		
		
		
		
		
		
		
		
		
	

	
	
		
		
		
	


















	
		
	

	

	
		
	

	







	
		
		
		

		
		
		
		
			
				
				









	
	    












    
    






    
    







    




    






    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    






    
        
    


    
            
            
                
            
            
                
        Add Paper to My Library
        
        

    















	














	
	    







 



	




	







	




































    



			

			
				
				
				
				
				
						
				
				
				
					
						Share:
							
	
	
	


					

					
				
				
				




				
				

    
        
        
        
            

		
		
		
			
				
			
				
			
		

		
            

		
		
		
			
		
			
				
			
		
			
				
			
		
			
				
			
		

		
            

            
        

        
    

    


    




				
				
					

					
					Permalink

						Using these links will ensure access to this page indefinitely

						
							
							Copy URL
						

						
							
								
								Copy DOI
								

							

						
				

				
			

		


		
			
				
				


    
        
    
	
		
		







	
	    





		
		
			[image: lancet-header]
		

	



	
	
		
	

	
	
		
		
	

	
	
		
			Preprints with The Lancet is part of SSRNÂ´s First Look, a place where journals identify content of interest prior to publication. Authors have opted in at submission to The Lancet family of journals to post their preprints on Preprints with The Lancet. The usual SSRN checks and a Lancet-specific check for appropriateness and transparency have been applied. Preprints available here are not Lancet publications or necessarily under review with a Lancet journal. These preprints are early stage research papers that have not been peer-reviewed. The findings should not be used for clinical or public health decision making and should not be presented to a lay audience without highlighting that they are preliminary and have not been peer-reviewed. For more information on this collaboration, see the comments published in The Lancet about the trial period, and our decision to make this a permanent offering, or visit The LancetÂ´s FAQ page, and for any feedback please contact preprints@lancet.com.


		

	

	
	
		




	
	
	Kinetics and Factors Associated With 12-Month Persistence of Neutralizing Antibody Induced by Two Inactivated COVID-19 Vaccines

	
    
	

	
	
		
		
			18 Pages
		
		

		Posted: 24 Mar 2022
		
		
		
	

	
			
			
				




	See all articles by Fu-Zhen WangFu-Zhen Wang
Harbin Medical University - Chinese Center for Disease Control and Prevention
Bao-Ying Huang
Collaborative Innovation Center for Diagnosis Treatment of Infectious Diseases - NHC Key Laboratory of Biosafety
Huakun Lv
Zhejiang Provincial Center for Disease Control and Prevention
Lizhong Feng
affiliation not provided to SSRN
Weihong Ren
affiliation not provided to SSRN
Xiaoqi Wang
Harbin Medical University - Chinese Center for Disease Control and Prevention
Lin Tang
Harbin Medical University - Chinese Center for Disease Control and Prevention
Qianqian Liu
Harbin Medical University - Chinese Center for Disease Control and Prevention
Dan Wu
Harbin Medical University - Chinese Center for Disease Control and Prevention
Hui Zheng
Harbin Medical University - Chinese Center for Disease Control and Prevention
Zhijie An
Collaborative Innovation Center for Diagnosis Treatment of Infectious Diseases - National Immunization Program
Yao Deng
Collaborative Innovation Center for Diagnosis Treatment of Infectious Diseases - National Institute for Viral Disease Control and Prevention
Li Zhao
Collaborative Innovation Center for Diagnosis Treatment of Infectious Diseases - National Institute for Viral Disease Control and Prevention
Fei Ye
Collaborative Innovation Center for Diagnosis Treatment of Infectious Diseases - National Institute for Viral Disease Control and Prevention
Wen-Ling Wang
Collaborative Innovation Center for Diagnosis Treatment of Infectious Diseases - National Institute for Viral Disease Control and Prevention
Hangjie Zhang
Zhejiang Provincial Center for Disease Control and Prevention
Shaoying Chang
affiliation not provided to SSRN
Yuting Liao
affiliation not provided to SSRN
Fengyang Chen
affiliation not provided to SSRN
Rodewald Lance
Harbin Medical University - Chinese Center for Disease Control and Prevention
George F. Gao
Collaborative Innovation Center for Diagnosis Treatment of Infectious Diseases - National Institute for Viral Disease Control and Prevention
Zun-Dong Yin
Collaborative Innovation Center for Diagnosis Treatment of Infectious Diseases - National Immunization Program
Wen-Jie Tan
Collaborative Innovation Center for Diagnosis Treatment of Infectious Diseases - NHC Key Laboratory of Biosafety


			

			More...
	
	
	
	
	



	
	
	
	
	

	
	
		
		
	

	
	
		
	
	
		Abstract

		Background: BBIBP-CorV (Sinopharm, Beijing CNBG) and CoronaVac (Sinovac, Co., Ltd) inactivated COVID-19 vaccines are widely-used, World Health Organization-listed vaccines for pandemic control. Understanding antibody kinetics and persistence after BBIBP-CorV and CoronaVac vaccination is essential for management of booster campaigns. We evaluated neutralizing antibody (nAb) titers and explored variables predicting nAb titers for the first 12 months after vaccination with BBIBP-CorV and CoronaVac. 

Methods: Our study was a cross-sectional survey in two sites, Zhejiang and Shanxi provinces, located in southern and northern China, respectively. The study was conducted in 2021 and enrolled 1,527 individuals, 18-59 years of age, who had received two doses of either BBIBP-CorV or CoronaVac. We obtained blood samples 1, 3, 6, 9, and 12 months post-vaccination. We also obtained 6-month convalescent sera from 62 individuals in Hebei province who recovered from laboratory-proven COVID-19. Demographic characteristics and presence of chronic medical conditions were assessed using a structured questionnaire. Serum nAb titers were measured by standard micro-neutralization cytopathic effect (CPE) assay in Vero cells with SARS-CoV-2 strain HB01. We used the first WHO International Standard (IS) for anti-SARS-CoV-2 immunoglobulin (NIBSC code 20/136) to standardized geometric mean concentrations (IU/ml) derived from the nAb geometric mean titers (GMT over 1:4 was considered seropositive). We assessed trends of nAb titers over time since vaccination using Chi-square and used logistic regression analyses and used a linear model to analyze factors related to nAb titers. 

Findings: Neutralizing seropositivity after two doses of BBIBP-CorV was 98Â·0% at 1 month and 53Â·5% at 12 months (trend X2=109Â·0, P<0Â·001); GMTs were 25Â·0 [95%CI: 21Â·3-29Â·4] and 4Â·0 [95%CI: 3Â·5-4Â·4], respectively. After two doses of CoronaVac, seropositivity was 90Â·0% at 1 month and 62Â·5% at 12 months (trend X2=56Â·3, P<0Â·001), and GMTs were 20Â·2 [95%CI: 16Â·3-24Â·9] and 4Â·1 [95%CI: 3Â·7-4Â·5]. GMCs (IU/mL) of nAb at 1, 3, 6, 9 and 12 months were 217Â·2 [95%CI: 178Â·5-264Â·3], 84Â·1 [95%CI: 68Â·1-103Â·9], 85Â·7 [95%CI: 69Â·1-106Â·3], 44Â·6 [95%CI: 36Â·1-55Â·0], and 10Â·9 [95%CI: 8Â·7-13Â·8] in 768 BBIBP-CorV recipients. Respective GMCs were 195Â·7 [95%CI: 139Â·5-274Â·5], 94Â·6 [95%CI: 79Â·8-112Â·1], 51Â·7 [95%CI: 41Â·3-64Â·9], 27Â·6 [95%CI: 22Â·5-33Â·9], and 13Â·4 [95%CI: 10Â·8-16Â·6] in 759 CoronaVac recipients. Neutralizing seropositivity and GMC for convalescent sera 6 months after COVID-19 infection were 95Â·2% and 108Â·9 [95%CI: 81Â·5-145Â·4] IU/mL, respectively. Regression analyses showed that seropositivity and GMC were associated with age, sex, and time since vaccination. 

Interpretation: Kinetics of nAb following vaccination with either BBIBP-CorV or CoronaVac were similar, and showed 12-month persistence of seropositivity against prototype SARS-CoV-2 virus. Neutralizing immunity induced by BBIBP-CorV and CoronaVac 6 months and 9 months after vaccination is similar to or slightly lower than convalescent sera 6 months after natural infection based on seropositivity and GMC, supporting the need for booster at the time around 6 months after the second dose.

Funding Information: This work was supported by the Chinese Center for Disease Control and Prevention Research Founding (JY21-3-01) and the National Natural Science Foundation of China (Grant 82041021 and Grant 82061138008).
		
Declaration of Interests: The authors state they have no conflicts of interest to declare.

Ethics Approval Statement: The study protocol and informed consent form were approved by the Medical Ethics Committee of The Chinese Center for Disease Control and Prevention (Approval notice: 202101). Written informed consent was obtained from all study participants.
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