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A Challenge: Early treatment depends on early
diagnosis:
Early treatment needs early diagnosis. The last three years have
ushered a fundamental change to the future handling of both the HIV
and the HCV epidemics. In HIV the "Test & Treat" program has clearly
established that treating all those infected with HIV, and especially those
in the early days of infection, is beneficial for both the patient and
society. In HCV, the new drugs, with a shorter duration of treatment, and
less toxicity, can enable early treatment in HCV.
The high prevalence, especially among the new HCV infections, of coinfection with HIV, and the shared risk factors in some populations, point
to a need to identify the populations with high incidence of HIV and HCV
infections.

The Model for determining the time of infection, using SI
with the SMARTube..

Figure 2. Flowchart of
the study design in
the clinical studies
with the SMARTube
HIV&HCV

Based on the humoral immune response during HIV infection, it is
expected that the SI will decrease over time, as the state of the immune
system, and its response against HIV, changes. Starting >>1.0 at
seroconversion, (in the window period it is infinitesimal as the plasma is
negative, i.e. zero antibodies), remaining at ~1.0 during most of the
infection, and decreasing to <<1.0 as the immune system deteriorates at
late stages of HIV infection.

For diagnostic
purposes, testing and
confirmation of results
in SMARTplasma
used the same
diagnostic kits and
algorithms as for
plasma.

Another Challenge: Efficacy of treatment needs
tools to distinguish between its different possible
outcomes:
Identifying populations and individuals for treatment should

Results

include:
- Distinguishing between very early, recent, and non-recent / longterm infections.
- Monitoring the efficacy of the treatment for both the patient and

Figure 3. SI values were calculated for all samples tested, arranged
in descending order, and plotted.

the society:

Using the SI values, the HIV seropositive individuals /samples were
divided into three groups. The SI>1.2 for recent infections; SI=1.0 ± 0.2,
for non-recent infections; and SI<0.8 for late stage of HIV infection (the
window period samples are not included as SI values then are = ∞.

- For the patient:
- in HIV: A cure or a strengthening of the immune system.
- in HCV: Clearance of the virus form the body (i.e. cure).
- For society:
- in HIV:

Prevention, i.e. reduced rate of new infections.

- In HCV: Reduced rate of new infections, and

of re-

activation, or re-infection
Currently there are neither good tools for measuring incidence of HIV or
of HCV, nor for differentiating between recent and non-recent infections,
or between chronic or cleared./cured infections.

A
potential solution to both challenges: the
Stimulation Index (SI) with the SMARTube™
HIV&HCV.
What is the SMARTube™ HIV&HCV?
The SMARTube was developed as a blood pretreatment
device, for enhancing antibody production,
in-vitro, via activation of HIV and/or HCV primed B cells
and T cells (in-vivo). This activation step
enables the detection of infection within days, using
current antibody assays. Using the product of the
activation step SMARTplasma - as the sample on the
antibody assay also provides information as to the
current state of the immune response to the virus, as it
”depends” on activation of cells present in the
blood sample collected at that time point. The testing of
the plasma itself measures the accumulation of
antibodies produced over time. Combining the
information from the two measurements (see Figure 1.)
provides additional insight into the state of the individual
and the epidemic
Figure 1. SMARTube is a blood pretreatment device, enabling
improved diagnosis: EARLIER and MORE INFORMATIVE.
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SMARTube™ before use

II SMARTube™ containing 1 ml
of whole blood
III SMARTube™ after incubation

SMARTplasma

Stimulation Index (SI) = HIV antibody levels in SMARTplasma
HIV antibody levels in plasma

For further information please contact:
www.smartube-bio.com
tamar@smartube-bio.com
NConstantine@ihv.umaryland.edu

Fig. 3.1. In a
population
(103
total) of long term
infections,
there
were no recent
infection and all SI
values were below
the 1.2 “recency”
threshold.
Some
were already at the
late stage SI<< 1.0

Fig. 3.2.
In
methadone
clinics (371 total),
high
risk
was
mostly in the past.
Thus none or few
would be recent
infections. We see
one sample from a
recent
infection
and one at late
stage.
Fig. 3.3 .
The adult Kenyan
population at large
(513 total) is at
high risk of HIV
infection.
Many
were found to be
recent infections
with SI >1.2

Fig. 3.4.
Young
adults
(Total 332) are at
very high risk due
to
entry
into
sexual
activity.
Many
infections
were found to be
recent SI >1.2
Unfortunately,
many were found
to be past the
decline into “late
stage” SI<< 1.0

Based on the SI, an HIV infected individual could be in one of four stages:
Three among the seropositives; SI>>1.0, for recent seroconversions;
SI~1.0, for non-recent infections; and SI<<1.0, for late stage of HIV
infection. A fourth stage, pre-seroconversion, the very early infection while
still seronegative, with SI=∞.

Figure 4. Change in SI values during the course of an HIV
infection – a presentation of expected data from 7 “patients”.
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Figure 5. Change in SI values during the course of an HIV
infection – average theoretical values and trend line.
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The average values of SI (from the 7 theoretical patients in Fig.4)
The trend line based on average of SI values from each 2 time
points.

Conclusions and Future Work
The ability to detect persons infected with HIV, who are in the WP, and to
identify recent infections in seropositive individuals, could provide a tool for
identifying the stage of the infection the patient (i.e. time of infection).
This could be important both for stratifying the patient populations prior to
testing drug efficacy, and, eventually, for choosing the appropriate treatment
for each HIV infected patient.
Clinical trials, where the SI values are monitored over time, from
seroconversion, are required in-order to yield an actual set of SI values for
determining the time of seroconversion.
Clinical trials, with SI values monitored over time, from initiation of ARV
treatment , could yield an indication of drug efficacy and cure, based on
changes in SI values.
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