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In vitro antibody enhancement, using the SMARTube™, offers a method for 

improved diagnostic and epidemiological tools.

The challenge: HIV antibodies in the

serum/plasma are the diagnostic criteria for

HIV infection, but infections at the

seronegative window period (very early

stage infections) are missed. Also, among

those testing seropositive, it is a challenge to

differentiate between persons having “recent

and non-recent” infection. Knowing the

number of recent infections allows an

estimate of the incidence rate in the

population.

The solution: A technology was developed

which provides a solution to both these

challenges – the SMARTube™ for HIV &

HCV.

How the SMARTube works: SMARTube is

a blood pretreatment device, which, if the

person has been infected, enhances the

production of HIV specific antibodies in vitro.

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.

Over the past few years, 5502 high risk

subjects from 3 continents were studied.

In addition, 371 high risk participants,

from Baltimore USA, were also studied.

In vitro stimulation of antibody production

was performed by using the SMARTube™

system, where 1ml of fresh blood,

collected in heparin was incubated for 5

days in a 5% CO2 incubator at 37oC.

Following the incubation, the culture

supernatant (SMARTplasma) and the

regular (not stimulated) plasma were

tested using the same HIV antibody tests

(Rapid assays & ELISA). All antibody

positive results were confirmed using the

local testing algorithms.

In addition to the diagnostic use of the

ELISA results (qualitative) they were also

analyzed semi- quantitatively. The

Stimulation Index (SI) was calculated as

the ratio of the antibody levels in the

SMARTplasma versus those in the

plasma.
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Europe, Africa, Asia – high risk populations

Increased sensitivity in HIV diagnosis. Detecting infected 

individuals during  the seronegative window period:

5502 from high risk populations

771 seropositives

821 were positive after pre-treatment in the SMARTube™

(the above 771 + 50). Therefore, there was an increased

diagnostic sensitivity as 6.48% of HIV infections were

missed by routine plasma testing when compared with

testing SMARTplasma.

Europe, Africa, Asia – low risk populations

Increased specificity in HIV diagnosis:

3992 low risk blood donors were tested

16 false positives in plasma

0 false positive with SMARTplasma

Therefore, a 100% reduction of false positive results

using the SMARTube

Incidence estimation using the SMARTube:

The concept and theoretical model –

the Stimulation Index (SI)

An incidence assay with a very low false 

recent rate (FRR) of zero, i.e., high specificity
Reshma Kassanjee1,2, Alex Welte1,2, Tamar Jehuda-Cohen3,

CDC HIV Diagnosis  conference 2010.

One of the major pitfalls of current assays for incidence is

the high false recent rate (FRR) and thus the low

specificity, leading to errors in incidence estimates. Here,

using two different diagnostic kits, the FRR reached zero.

USA – High risk population – Baltimore MD.

Measuring the SMARTube Stimulation Index (SI)

Total 371 high risk subjects tested, 154 were from IBR

clinic, and 217 were from Man Alive clinic; of these, 13

(8.4%) and 27 (12.4%) were seropositive respectively.

The graph below depicts the SI values of all the

seropositive samples. While 38/40 were within the SI

range of ~1.2-0.8, one sample was above it, (a recent

infection?), and one was much lower (late stage?).

1- Use of SMARTube™ HIV produced no false positive

results (unlike the use of regular plasma) when testing a

low risk population.

2- Previous data indicate that the use of SMARTplasma

does not produce False Recent classifications (resulting

in excellent specificity which is essential for incidence

estimations).

SMARTube enables detection weeks to 

months prior to seroconversion:

Seroconversion time was studied using data from follow

up studies.
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An illustrative diagram
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3- SMARTube™ HIV can identify early HIV infection, as shown

by a 6.48% increased detection over regular plasma from

infected persons.

4- The Stimulation Index (SI) from 2 populations, with the same

demographics, was actually different, suggesting that incidence

testing, using the SMARTube SI, should be done on all high risk

populations.

The graph below depicts the distribution of SI at the two

clinics. While it is a small “cross sectional” sample’ set,

note the SI distribution is different (and with higher values

of SI) in the seropositives from the population which also

has higher prevalence (red bars).

Summary of clinical laboratory studies Beyond the initial data

NOTE: SMARTube is not a diagnostic test (it is a pre-test

enhancement of antibodies step) and thus it can affect

the test to increase both specificity and sensitivity.

SI threshold for recency needs to be further determined , and

the duration of the recent-infections, defined by it. Further

studies are under way to determine both.

SMARTube enables measurement of true prevalence, and better incidence estimates.

Antibody testing

ELISA

Western-blot 

Rapid tests

Transfer 1 ml 

into SMARTube 

and incubate

Draw blood

SMARTube Idex (SI) in 40 seropositives from 360 HR
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For further information please contact: 

www.smartube-bio.com

tamar@smartube-bio.com

NConstantine@ihv.umaryland.edu

I SMARTube™ before use

II SMARTube™ containing 1 ml of 

whole blood

III SMARTube™ after incubation
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