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Enhanced HIV diagnostic sensitivity and detection of acute HIV infection in high              

risk populations using SMARTube technology. 

The problem:  

While early/acute HIV infections account for 

only a small fraction of the total HIV positive 

population, these individuals represent a highly 

infectious sub-population that contribute to HIV 

transmission rates and represent an important 

target for HIV prevention efforts. Reliable 

laboratory methods to detect early/acute 

infection are needed, however, the current 4th-

generation antibody-antigen assays are limited 

due to reported sensitivity and specificity issues 

for acute detection.  

The solution: 

SMARTube technology was developed to 

overcome the challenge of early detection of 

infection, even in the face of immune 

suppression, i.e. during the seronegative 

Window Period (WP). It is not a diagnostic test; 

it improves the blood sample by overcoming 

immune suppression caused by the virus, 

and increasing HIV antibody levels in case of 

infection.  

 

 

 

 

 

The SMARTube blood pre-treatment step enabled the detection of acute/early HIV infected individuals 

using available antibody assays prior to sero-conversion. While the study is limited by the sample 

size, increased sensitivity, in alignment with PCR detection methods, was observed.  SMARTube 

represents a simple, low-tech method for identifying acute HIV infection. 

 

Figure 2: Clinical study Flow Chart 
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How the SMARTube works: In the SMARTube 

for HIV, lymphocytes which have been primed 

by HIV in-vivo are  activated in-vitro to 

proliferate and differentiate,  leading to 

enhanced antibody production. This enables the 

detection of antibodies, by routine antibody 

tests, even during the seronegative window 

period. 

Fig. 2.1.  Sample Collection 

Fig. 2.2. Testing Algorithm 

Figure 1: The window period in HIV 

infection, and its solution. An artist’s view. 

Fig.1a 

Fig.1b 

Fig.1c 

1a - shows the usual immune response to a pathogen, 

process which takes 7-10 days to seroconversion. 

1b – depicts the seronegative window period, i.e. the time 

from infection to seroconversion, which can last weeks and 

months. regular serology will miss the infections in the WP. 

1c -  illustrates the function of the SMARTube, leading to 

detectable levels of HIV antibodies in the SMARTplasma. 

Population:  

602 high risk individuals from a Baltimore MD, 

USA and 1137 from South Africa. 

Methods: 

One ml of whole blood was incubated in the 

SMARTube per manufacturer’s protocol.  

SMARTplasma (the supernatant after the 

incubation in the SMARTube) was tested using 

HIV rapid and EIA tests. SMARTplasma testing 

results were compared with HIV rapid and EIA 

test results from a concordant plasma 

specimen from the same individual. (Figure 2) 

For further information please contact: 

www.smartube-bio.com 
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NConstantine@ihv.umaryland.edu 

 

 

Results: 

Table 1 summarizes the results in the two sites: 

• All HIV positive plasma samples were also 

positive using SMARTplasma 

• Four (1 US and 3 South Africa) SMARTplasma 

positive yet plasma negative samples were 

identified. 

• All other specimens were HIV negative for both 

sample types.   

Table 1: SMARTplasma and Plasma results 

of HIV antibody testing. 

Confirmation of window period samples: 

• In South Africa acute diagnosis was confirmed 

by HIV PCR,  and participants were retested 

once a month. Seroconversion was documented 

1, 2 and 4 months later.  

• In USA positivity was confirmed using Western 

blot.  

In both populations the rate of missed 

infections, due to the seronegative window 

period was 1.3%. 
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