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The challenge: Window Period in HIV infection =
=“missing the beginning of the infection”

Flow chart of clinical studies with the SMARTube HIV&HCV

Confirmation or verification of "Window Period samples"
identified using the SMARTube HIV&HCV as a blood pretreatment step, improving the sample prior to testing for
HIV antibodies in currently available antibody
tests/kits/assays.

Discovering “new” HIV antibodies, following
incubation in SMARTube™ HIV&HCV

Unlike most infections, HIV antibodies are not detectable in the blood within 7-10 days
from infection. The delay in seroconversion, estimated to be either 22 days or several
months, is termed the seronegative window period (WP). It is caused by specific,
active, immune suppression by the virus, resulting in delayed HIV diagnosis.
* Early detection of HIV infection is a key to curtailing the epidemic, as early
infections are the most infectious, and should be treated.
* Early diagnosis of HIV infection can enable early initiation of treatment,
potentially leading to greater efficacy of current drugs, and an increased chance of
treatment leading to cure.
* The WP phenomenon also means that the very first encounter of the immune system
with the virus is hidden from us. The antibodies which are eventually produced may not
be the ones which would have been produced in the first days of infection.
‘Uncovering’ the ‘hidden’ antibodies of the first encounter with HIV could shed
light on new strategies for better treatment and vaccines.
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The Answer: using Stimmunology™ to “uncover” the
antibody secrets of the early days of infection.
Stimmunology™ (ST) is a technology which was developed to solve the problem of the
WP, by enabling the production of antibodies, in-vitro, in a whole blood sample, within
days of infection. ST overcomes the initial immune suppression caused by the virus,
and activates the lymphocytes which were primed by the virus in-vivo, to differentiate
and proliferate in-vitro, leading to antibody production during the culture step.

Testing algorithm used in the SMARTube clinical trials
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Conclusions

Confirmed diagnosis of HIV, via
current antibody testing, was
made possible prior to
seroconversion.
Seroconversion Seroconverted HIV infection detected weeks
1 month later
prior to seroconversion.
Seroconversion Seroconverted HIV infection detected months
4 months later
prior to seroconversion.
Viral load
9.5x104
HIV infection detected during
copies/ml
the acute phase, using current
antibody assays.

“New” HIV antibodies discovered using SMARTube™:
A theoretical model of action

Figure 1:The Window Period in HIV infection, and its solution.
An artist’s view.

Figure 2

Figure 2: H19 is a peptide from a region to which there are antibodies in
plasma of almost all HIV seropositive individuals (cutoff set at 0.9). In a few
patients an increase in antibody production after Stimmunology (SMARTplasma) can be seen, indicating activation of additional cells.
Figure 3
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Fig.1a – Normal antibody response
to a new pathogen (in green) is
detectable within 7-10 days.

Fig.1c

Fig.1b - In some viral infections (e.g. HIV
and HCV) there is a seronegative window
period., due to suppression by the virus.
Weeks after infection the person would still
test negative by the antibody tests.
Fig.1c – With the use of the SMARTube as
an antibody enhancement step, production
of antibodies occurs, at detectable levels,
in-vitro, in-spite of the active suppression invivo. Thus the infection could be detected
within days of infection, using the currently
available antibody tests and algorithms.

The SMARTube™ HIV&HCV as a blood pretreatment device.
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HIV antibody positive plasma and SMARTplasma samples, from HRG in
Mexico, were analyzed using a small panel (19) of HIV-peptide ELISAs.
Antibodies to several peptides were found mostly, or exclusively, in
SMARTplasma samples . The results are reported as a ‘signal/cutoff’, the
cutoff was determined and the mean +2SD of 20 sera from non infected
individuals
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Figure 3: H2 is a peptide to which only 3 seropositive individual had
antibodies, while after Stimmunology (SMART-plasma) almost all (18/22) were
antibody positive. This peptide could represent an epitop which was present
(only?) at the onset of the HIV infection, when the primed B cells were
silenced, to be detected only after Stimmunology.

Results
Using SMARTubes in a study of 602 blood samples from individuals at high risk for HIV
(HRG), in USA, all seropositives were also SMARTplasma positive. An additional HIV
infection, still seronegative, was identified with SMARTplasma on the commercial kit, and
confirmed positive by western blot. In a cross-sectional study of 1137 HRG in South Africa,
4 new infections were identified, by SMARTplasma. Three WP cases were followed
monthly and seroconverted 1-4 months later. The plasma of the 4th WP case was positive
by Western blot (full pattern).

SMARTube™ before use

II SMARTube™ containing 1 ml of whole blood
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USA

602

75

74

1

12.5%

1.3 %

South Africa

1137

240

237

3

21.1%

1.3%

III SMARTube™ after incubation with the blood

SMARTplasma

For additional information:
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As the virus encounters the immune
system, B cells for different viral epitops
are primed. However, they are ‘silenced’
by the virus during the window period.
By the time seroconversion occurs,
some different epitops are expressed by
the mutating virus, against which
antibodies appear and can be detected
in the plasma.

Using the SMARTube HIV&HCV
enables the ‘uncovering’, or exposing,
of antibodies beyond the scope of the
antibodies in the plasma,. It enables the
expression and production of antibodies
against epitops to which the immune
system could have reacted to, at the
initial encounter with the virus, but was
‘inhibited’ from doing so.

Figure 4

Conclusion
Stimmunology, and its commercial application, the SMARTube, enabled
detection of infection weeks and months prior to seroconversion, providing a
critical yet simple and cost effective tool for very early diagnosis of HIV infections.
Preliminary results, regarding the HIV antibody repertoire indicate that antibodies
to some epitops are not found in the plasma of those who seroconverted, while
found in the SMARTplasma. Thus Stimmunology exposed early immune
epitops hidden to us, most probably due to silencing by the virus.
With the SMARTube HIV&HCV one can study the early encounter

between the immune system and the HIV (and/or HCV) virus.
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Figure 4: H7 is a peptide to which NO seropositive individual had antibodies,
while after Stimmunology (SMART-plasma) almost all (18/22) were antibody
positive. This peptide probably represent an epitop which was present only
at the onset of the HIV infection, when the primed B cells were silenced, to
be detected only after Stimmunology.
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