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Deear Madam,
P
PRESENTA
ATION OF B
BIT225-009 HIV-1 PHA
ASE 2 DATA
A
Th
he Directors of Biotron Limited
L
(‘Biiotron’) are pleased to advise
a
that th
he attached poster preseentation entittled
“B
BIT225-009: Significant Immunologiical Outcomees after 12 weeks
w
of BIT225 and A
Antiretrovirall Therapy inn an
HIIV-1 Phase 2 Clinical Triial” is being presented att the HIV DA
ART and Em
merging Viruuses 2018 meeeting currenntly
underway in M
Miami, Floridda.
HIIV DART annd Emergingg Viruses 20
018 is a biaannual meetiing that aims to bridge the gap between the latest
sciientific devellopments andd routine clin
nical practicee in the conteext of HIV in
nfection and emerging viiruses.
Th
he presentatioon provides scientific datta and analyyses relating to the BIT22
25-009 Phasee 2 HIV-1 cllinical trial. As
preeviously advvised, the ressults indicate that BIT2225 is having
g a unique effect
e
in patitients, over and
a above viral
v
sup
ppression seeen with curreent antiretrov
viral drugs.
Th
he data show
ws that theree are significcant immunoological benefits in patieents receivinng antiretrov
viral drugs with
w
200 mg BIT225 compared to antiretrov
viral drugs pllus placebo.
Th
hese include a statisticallly significan
nt reduction iin plasma leevels of the macrophagee immune activation marrker
solluble CD1633 (sCD163), which is a good
g
indicattor of all cau
use morbiditty and mortaality in HIV--1 patients with
w
weell-controlledd viral load. Additional reduction off this markerr in patients taking BIT2225 demonstrrates significcant
im
mmunologicall benefit, andd may open up
u the possibbility of a rolle for BIT225 in treatmennt of high-risk patients with
w
HIIV-1 infection.
In addition, thee results show
wed statistically significaant differencces in the pro
ofiles of two specific T-ccell populatioons,
nam
mely CD8+ and activateed CD4+ T--cells, duringg the BIT22
25 treatmentt period. Thhese reflect the significcant
diffferences in immunologiical responsees in patient
nts receiving 200 mg BIIT225 with current antirretroviral drrugs
(A
ART) comparred to placeboo with ART..
Ass previously advised, BIIT225 works by interfeering with th
he assembly of HIV-1 iin macrophaage cells. The
T
outtcome is the production of replicatio
on-deficient ii.e. non-infecctious virus by
b these cellls which serv
ve as long-livved
resservoirs of H
HIV-1 virus in the body. The changges seen in levels of CD
D8+ and actiivated CD4+ T-cells in trial
t
sub
bjects receivving ART + BIT225 treatment are consistent with the bo
ody’s immunne system recognising
r
t
this
rep
plication-incoompetent virrus as a sourcce of antigenn. This imm
munological response is noot seen in triial subjects who
w
did
d not take BIIT225 (i.e. toook ART + placebo).

The Phase 2 trial data has indicated that BIT225 has significant and unique effects on immunologic endpoints,
compared to approved antiretroviral drugs. Data is consistent with targeting and eradication of virus from
macrophage reservoir cells by BIT225. The results are encouraging and could lead to a role of BIT225 as part of a
cure strategy.
As previously advised, Biotron will be seeking a partner to support future clinical trial evaluations to further
characterise a clinical impact on viral eradication.
Samples from the trial will be subject to ongoing analyses to further characterise the demonstrated effect of BIT225
in these patients.

Yours sincerely

Peter J. Nightingale
Company Secretary
pjn9730

About Biotron
Biotron Limited is engaged in the research, development, and commercialisation of drugs targeting significant viral
diseases with unmet medical need. The Company has BIT225 in clinical development for HIV-1, and a promising
preclinical program for HBV. In addition, Biotron has several earlier stage programs designing drugs that target a
class of virus protein known as viroporins which have a key role in the virus life cycle of a very broad range of
viruses, many of which have caused worldwide health issues such as Dengue, Ebola, Middle East Respiratory
virus, Influenza and Zika viruses.
Enquiries
Dr Michelle Miller
Managing Director
Biotron Limited
+61-(0)412313329

Rudi Michelson
Monsoon Communications
+61-3 9620 3333
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BIT225-009: Significant Immunological Outcomes after 12 weeks of BIT225
and Antiretroviral Therapy in an HIV-1 Phase 2 Clinical Trial
Luscombe CA1, Ewart GD1, Thomson AS1, Avihingsanon A2, Supparatpinyo K3, Sivaporn G2, Win M2, Murphy RL4, and Miller M1.
1Biotron Limited, North Ryde, Australia; 2HIVNAT, Bangkok, Thailand; 3Chiang Mai University, Chiang Mai, Thailand; 4Northwestern University, Chicago, USA

Results – Immunological Outcomes

Background
Viral reservoirs are a significant obstacle to eradication of
HIV-1 infection. Macrophages are an early target for HIV-1
infection and serve as long term reservoirs of the virus;
eradication strategies must also target these infected cells
to be fully effective.
BIT225 (N-carbamimidoyl-5-(1-methyl-1H-pyrazol-4-yl)-2naphthamide) is an HIV-1 Vpu inhibitor that targets virus
assembly and is most effective in cells of monocyte
lineage. This Phase 2 trial was designed to investigate
whether BIT225 provides additional virological or
immunological benefits on top of that seen with
antiretroviral therapy (ART) Atripla in subjects
commencing ART.

1. sCD163

2. CD8+ Cells

Soluble CD163 (sCD163) is a primary biomarker specific for
monocyte and macrophage immune activation. This
marker is strongly correlated with macrophage-mediated
pathogenesis and is also a better predictor than T-cell
activation markers of all-cause morbidity and mortality in
HIV-1 patients who are on successful suppressive
anti-retroviral therapy.

Figure 2. Activated CD8+ cell numbers proportional to baseline during
12 Weeks of BIT225 QD or placebo treatment with ART.

Figure 1. Soluble CD163 change from baseline by Treatment
Group Mean during 12 Weeks of BIT225 QD or placebo treatment
with ART.

Study Design
• A randomized, placebo controlled, double-blind study of
BIT225 in patients with HIV-1 commencing ART (males
and females, aged 18 to 65 years, viral load >5,000
copies/mL; CD4+ count >100 cells/mm3, ART naïve).
• BIT225 or placebo added to ART (Atripla) for first 12
weeks of treatment
• 36 HIV-1+ve, treatment-naïve subjects, randomized 2:1
(drug:placebo)
• N=9 (100 mg BIT225 or placebo QD) for PK (not
reported on here)
• N=27 (200 mg BIT225 or placebo QD) for safety,
impact on viral load and kinetics, and impact on
immunological markers

Results – Demographics and Adverse Events
Table 1. Baseline demographics of the study participants.
Parameter
Gender (n (%)) Male
Female
Race (n (%)) - Asian
Age (yr) - Mean
BMI (kg/m2) - Mean
Height (cm) - Mean
Weight (kg) - Mean
HIV-1 Viral Load (copies/mL) - Mean
CD4+ (cells/mm3) - Mean

BIT225 200mg
n=18
17 (94.4%)
1 (5.6%)
18 (100.0%)
26.1
21.44
170.9
63.15
92790
455

Placebo
n=9
7 (77.8%)
2 (22.2%)
9 (100.0%)
24.4
19.8
165.7
54.67
48689
541

The treated and placebo groups were well matched at
baseline, with no significant differences between the two
groups in any of the parameters measured (Table 1).
Twelve weeks of 200mg QD BIT225 was generally well
tolerated, with no SAEs reported (Table 2).
Table 2. Most Common Treatment-Emergent AEs (Safety
Population)
BIT225 200mg
n=18 (n%)

Placebo
n=9 (n%)

Total
n=27 (n%)

Dizziness

13 (72.2)

8 (88.9)

21 (77.8)

Nausea

6 (33.3)

6 (66.7)

12 (44.4)

Headache

9 (50.0)

2 (22.2)

11 (40.7)

Vomiting

4 (22.2)

3 (33.3)

7 (25.9)

Pyrexia

6 (33.3)

0 (0.0)

6 (22.2)

Rash

5 (27.8)

1 (11.1)

6 (22.2)

Upper Respiratory Tract Infection

4 (22.2)

2 (22.2)

6 (22.2)

Rash maculo-papular

4 (22.2)

1 (11.1)

5 (18.5)

Rhinorrhoea

4 (22.2)

0 (0.0)

4 (14.8)

AE Reported Term
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Figure 2 shows significant difference in CD8 cell response. The
data showed a statistically significant (P<0.05, Welch’s T-test)
rise in the mean CD8+ cell numbers as proportion of baseline
in the initial days of BIT225 treatment compared to placebo.

3. Activated CD4+ Cells
Figure 3. Activated CD4+ cell numbers proportional to baseline during
12 Weeks of BIT225 QD or placebo treatment with ART.

Levels of the sCD163 showed significantly greater
reduction from baseline (P<0.05, general linear model) in
the BIT225 treated cohort over the treatment period
(Figure 1). Analysis was performed by two-way ANOVA for
BIT225 versus Placebo, controlling for day of treatment,
using R statistical software by fitting a generalised linear
model: β0+β1.day+ β1.IRx., where IRx takes the values 0
(for BIT225 treatment), or 1 (for Placebo). The estimate
β1= 208
99 (SE) ng/ml indicates a statistically larger
overall decrease in sCD163 for the BIT225 treated group
(P = 0.036).

Results – Virological Outcomes
Figure 4. Plasma HIV-1 RNA change from baseline (median)
during 12 Weeks of treatment with BIT225 or placebo and ART.

The design of this study was to intentionally drive plasma
HIV-1 RNA levels towards undetectable limits. The
addition of BIT225 to ART did not have a significant
impact on the plasma HIV-1 RNA decline kinetics, as
expected due to the effectiveness of ART (Figure 4).
A second assessment of virological outcomes, an
assessment of cell-associated virus in specific cell
populations, is ongoing. This may provide additional
virologic information on relative differences in HIV-1
decay in different blood cell populations.
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Figure 3 shows significant differences in activated CD4 cell
responses. There was a statistically significant (P<0.01, general
linear model) sustained delay in decline of CD4+ activated Tcell numbers during the BIT225 treatment period.

Conclusion

The results indicate that BIT225 is having a unique effect, over and
above viral suppression seen with ART:
•
The BIT225 cohort had a significantly greater reduction of the
macrophage activation marker sCD163, a good indicator of all cause
morbidity and mortality in HIV-1 patients. Additional reduction of
this marker in patients taking BIT225 demonstrates significant
immunological benefit. The sCD163 result suggests a potential role
of BIT225 for treatment of high risk patients.
•
The BIT225 cohort had a significant initial increase in CD8+ T cells
despite viral load rapidly declining.
•
The BIT225 cohort had a significant sustained delayed decrease in
activated CD4+ cells.
The initial increase in CD8+ cells indicates that in the BIT225 cohort the
cells are exposed to a unique antigen source. Sustained levels of
activated CD4+ cells in this cohort indicates that the exposure continues
over several weeks. The source of this viral antigen is potentially
replication incompetent virus released from macrophages. BIT225 has
been reported to cause defective HIV-1 assembly resulting in production
of non-infectious virus in macrophages (Khoury et al., 2010) and
dendritic cells in vitro (Khoury et al., 2016). The commencement of a
decline of activated CD4+ cell levels at week 6 suggests that virus from
these reservoir cells is being eradicated, and cleared by week 12 when
levels return to those seen in the ART + placebo cohort.
The sustained activation of CD4+ T cells potentially produces interferongamma, a non cytolytic virus-replication inhibiting cytokine. The
observed reduction in macrophage immune activation and unique
immune system stimulation following BIT225 treatment suggest an
increase in potential protection from new HIV cell infections, which may
impact the HIV reservoir size and persistence.
Additional investigations are ongoing to determine what additional
immunological triggers BIT225 treatment may have induced such as the
production of broad neutralizing antibodies.
The stimulation of the immune system in the BIT225 cohort makes this
treatment approach a unique and potentially clinical beneficial step
towards HIV-1 eradication. By targeting and preventing (re)seeding of
the myeloid reservoirs, BIT225 has a potential role in the eradication
strategy of HIV-1.

