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Overview

• Blood safety & TTIs
• Lab diagnosis of TTIs 
• Recommended testing methods
• Literature review on ELISA vs CLIA
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Blood safety – basic  premise

• Blood transfusion is life saving
• Risks associated : Infectious & non infectious
• Infectious complications : TTIs
• Mandate to ensure blood safety through 

effective screening programs
• Reduce the risk of TTIs to negligible



99.8% of the donations in high-income countries and 99.9% in upper-
middle-income countries are screened following basic quality procedures, 
as compared to 83% in lower-middle-income countries and 76 % in low-income 

countries

WHO Global Database on Blood Safety from 108 countries for the year 2018

www.who.int/news-room/fact-sheets/detail/blood-safety-and-availability



Transfusion Transmissible infections

• Human immunodeficiency virus 
(HIV)

• Hepatitis B virus (HBV)
• Hepatitis C virus (HCV)
• Treponema pallidum (Syphilis)
• Plasmodium species 

(Malaria,India)



Laboratory diagnosis

• HIV-1 and HIV-2: antigen-
antibody or HIV antibodies

• Hepatitis B:  surface antigen 
(HBsAg)

• Hepatitis C: antigen & or 
antibody

• Syphilis (Treponema pallidum): 
specific treponemal antibodies 
or non specific tests

• Malaria : antigen 
Source : WHO 



Technical specifications - WHO

• Minimum evaluated Sn 
& Sp levels of all assays 
used for blood 
screening should not 
be < 99.5%



TTI testing methods 



Immunoassays(IAs)

• Detect antibody, antigen or both
• Enzyme and chemiluminescent IAs are 

currently the most commonly
• Differ only in the mode of detection of 

immune complexes
• ELISA : color generation is measured 
• CLIA : light produced due to the chemical 

reaction is measured 



LITERATURE REVIEW

The better screening tool : 
ELISA vs CLIA



• Out of 850 samples, 98 were confirmed HIV positive by qPCR

• Similar sensitivity

• CLIA showed a higher specificity rate (CLIA: 99.6%, 749/752)

• Higher PPV (CLIA: 94.4%, 92/98) (P < 0.05)

• Better concordance rate (CLIA:99.2%, 843/850) 

• CLIA’s kappa value was the highest among all the serologic assays 
(0.943)

Nilofer, F. K. J., & Subhashini, P. (2022). International Journal of Health Sciences, 6(S1), 
13149–13156



14 blood centers: multicentric study

1029 samples, 136 HIV positive

CLIA Sp : 99.1% 

Concordance rate  99.2%

PPV CLIA:94.4% (P < 0.05)

Kappa values of CLIA 0.967



Conclusion:

• Compared with ELISA, CLIA is more specific and accurate in detecting 
HIV antibody/antigen 

• CLIA can be used for the improvement of serological blood screening 
strategy 

• Avoids the unnecessary loss of blood donors



• Observational cross-sectional study 

• 91 samples included

• ELISA technique as gold standard
• 2(6.25%) CLIA reactive samples were found to be non-reactive 

by ELISA 
• 29 (31.87%) samples were interpreted as borderline on CLIA 
• CLIA : Sp : 96.07% specificity and Sn:  96.66% 



1000 consecutive blood donors screened 

ELISA was the reference standard





 ELISA vs CLIA comparison of 10164 samples

 Gold standard :  Individual Donor-Nucleic Acid Amplification Test (ID-NAT)





Is there a real advantage of one over 
the other?



Technical specifications - WHO

• Minimum evaluated Sn 
& Sp levels of all assays 
used for blood 
screening should not 
be < 99.5%



ELISA CLIA

Test performance Manual or automated Automated

Random access Not available Available

Number of samples Small or large Small or large

Throughput Less or high High

Operator variability present absent

Turn Around time 3 to 4 hours 45 mins to 1 hour

Kits available Open systems Closed systems 

Variability of results: 
kit 

Present Absent 

Cost Low High



CLIA as a screening tool
• Available on an automated 

platform 

• Inherent advantages of automation
 reliable

 technically precise

 increased sensitivity  

 improved specificity & PPV

 high-speed throughput 

 multi-analyte analysis on a single platform

 low consumption of reagents 

 better stability of  reagents and conjugates

Can be used during emergencies since single test is possible & 
predonation apheresis donor screening due to short TAT and 
random access

Tiwari et al J Virol Methods 2020



Conclusion

• ELISA & CLIA are recommended for TTI 
screening 

• Choice of testing strategy depends on many 
factors

• CLIA is more specific 
• Automation brings in advantages adding to 

blood safety
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