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The New Drug

Name: NASVAC
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The Story of New Drug Developme

Struggle Between

BELIEF, FAITH and EVOLVING TR

A Drug Development By Scientists (Not By Pharmaceutical Company)

Researchers, Scientists and Clinicians of Developing Country
The Entire Path of Development
CONCEPT, POOF OF CONCEPT, BASIC and FUNDAMENTAL EVIDENCES, BASIC

Y1 ]SS\ DR RN (e A\BR VA Has Been Accomplished By a Single Group

When The Process Without Committed Funds.
Registration and Marketing

Not A Matter of Scientific Interest Only But A Clinical Reality

The Fundamental Concept May Expose Evolving Therapy For Almost All Di




The Vital and Governing Force

RememberincSudho
Nobel Prize (Physiology and Medicine) 2

Truth is Not an Ideological Or Religious I

"You Can't at the Same Time Be for Science and Agal
For Truth and Against It

https://viethamnews.vn/miscellany/245962/celldtaeakthrough-earnstrio-nobekfor-medicine.html#WzEu6pedayatcdCC.97




Hepatitis B Virus

Hepatitis B Virus (HBV): One Microbe: Multiple Outcome

HBV-Infected: About 2 Billion

HBV- Chronic Infection: About 240-320 Million
G|()ba ‘ HBV-Prone to develop About 50 Million

Liver cirrhosis and Liver cancer

HBV-Death Due to LC and HCC 06.-1.2 Million

Anti.ﬁ%‘g'ggsmve Cﬁfc?{fﬂe'\gﬁ{ﬁg B Liver cirrhosis Hepatocellular Carcinoma

HBsAgNegative HBsAg Plus Rise AL HBsAg Plus Fibrosis HBsAg Plus Malignancy

7 billion World
Population

Infected (AnttHBc Positive): About 50 Million
Banalades ‘ Chronic Infected (HBsAgositive): About 3-8 Million
CHB, LC and HG About 0.5-1.0 Millio

Death: About 25,000/Year




Treatment Of HBV Diseases (Bangladesh)

50-60 Million 5-8 Million

2 Billion: 240-370 Million Chronig Liver cirrhosis
Anti-HBc Positive Hepatitis B HBsAg Plus Fibrosis
HBsAgNegative HBsAg Plus Rise ALT

All Need Treatment and About 20% Subject Is Internationall
Recommended By AntViral Drugs

s o

patocellular Carcinoma
HBsAg Plus Malignancy

Parameters

HBV DNA,HBeAg Anti-HBe, HBsAg, AntHBs, ALT, Fibrosis, Liver Canc
Checked

Patient: HAPPY// Doctor: Happy//Hospital: Happy////[Pharmaceutical Company Happy

Almost All Remain Infected By HBV Until Death
Considerable Develops CHB, LC and HCC Causing Incredible Suffering and Deat

In Reality

Belief Is Happy/Truth Is Unhappy And Confused



Not A Bangladeshi Factor, It is Universal Reality

Evaluation By Hepatologists:
AASLD, EASL, and APASL.: All The Positive Factor Highlightec

International ThirdParty Evaluation

AASLD, NIH, John Hopkins:
Analyzed all Data of HBV Therapy from 1982008

Adults with CHB have an increased risk of death, hepatic decompensation, and HCC.
Mono or combined drug therapy improves selectvirologica, biochemical, and histological markers with no consistent effe
on final outcome (LC, HCC, and Death)

| Management of chronic hepatitis B. 2008 Oct;(174):1 -671.


https://www.ncbi.nlm.nih.gov/pubmed/19408969
https://www.ncbi.nlm.nih.gov/pubmed/19408969
https://www.ncbi.nlm.nih.gov/pubmed/19408969
https://www.ncbi.nlm.nih.gov/pubmed/19408969

Developing Country Reality

Akbar et al. Treatment of hepatitis B virugfected patients: utility of therapeutic recommendations in developing countrie
ExpertOpin Pharmacother2009:10:16044

No Drug Treatment Is Better Than Treatment For CHB Patients In Developing Cou

When Proper Counselling (Doctor/Patient) Is Difficult, When House Is Sold For Buying Ineffective Drugs, When Drug Us
False Assurance and When Hospitals Are Engaged in Unethical Practice in Diagnosis and Therapy




If That Is The Case

Why So Manyslesile]&s:1g[dMels[efsii are Prescribing These Drugs for Treatment
CHB Patients

We Bangladeshbesrve®rugs When Come To Doctor

Heard Songs For - -

| ast 30 Years No Efficient Drug Available
Patient Deserves Some Drug

Some Beneficial Effects in Some Patients

No Better AntiViral Drug In Pipe Line




Concept of Immune Therapy For HBV

HBV, Even Being

<L Acute hepatitis
Non-Cytopathic Liver Fa_ulur_e :
No Toxin Induces Acute on Chronic Liver Failure However,
N . . 1 Inactive Chronic Infection Without
o Invasion Causing Cell Ly Chronic Hepatitis B
Being Not Directly Liver Cirrhosis Any TX

Carcinogenic

Hepatocellular carcinoma

About 80% or More HBY
Infected Patients
Control

. HBV Replicati
All These Symphonies Tune To An Opera Liver Damage

' Complications

Host/Virus Interaction
Bears a Great Influence in Regulating HBV Infection and Con1.r“ Immune

And That Is Therapy
Host Immunity




Distorted Cell Regeneration and defective Responsivene
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No. of Cells: 1537 Trillion cells
DNA length: 2 meters/Cell
Total Cells DNA length: 30-75 trilli_on meters
30-75 Billion KM
Earth to Sun: >500 Times

Per day: About 50-70 billion
Per Minute: About 41 million
Per Second: 680,000

Peroxisome i

Death Per Day

Shaping BY Immund heray




Immune Therapy To Provide Lost Paradise to CHB Patients
TargetingTolerant T/B cell]dNK cells, Innate Immune System
1980s, 1990s and Beyond

Immune modulator Type of Study Reference
Interleukin-2 Pilot study Tilg et al. J hepatol 1993
Double-blind randomized Artillo et al. J Med Virol 1993
controlled study
Interleukin-12 Phase I/1l study Carreno et al. J Hepatol 2000
Granulocytemacrophage Pilot study Martrin et al. Hepatology 2000.
Colony stimulating factor
Levamisole Clinical trial RuizMoreno et al. Hepatology 1993
Thymus humoral Clinical trial Farhat et al.J Hepatol 1995
Interferon gamma
Alpha-galactosylceramide Phase I/l Woltman et al. Antivir Ther 2009
Propagermanium Clinical trial Hirayama et al. J Gastroenterol 2003
Liver-extracted protein Clinical trial Israeli et al. Liver Int 2004
Thymosine alphal Randomizedcontrolled trial Lino et al. J Viral Hepat 2005
Meta-analysis Yang et al. Antivir Res 2008
Safety: Questionable, Unsafe,
Efficacy: Transient Not Sustained What About HBV-
Nature of Study: Pilot, Trial Specific Immune
Mechanism of Action: Unchecked, How to Improve?

Therapy?

Phase Il study Almost nil




Blocking Force For HB\épecific Immune Therapy in CHB

NOBEL

1. Self/norself theory of immune responses?

‘ 2. Neonatal tolerance theory of Immunity
VA S Burnett and Billingham et al. Nature 1953

SeltNon Self
Supported By
Hepatologists

1. HBV infection in neonatal period cause chronic infectitrunatal tolerance
2. HBV infected subjects can not induce immunity to HBAated antigens Self
Tolerance

I D. Immunity to Several Self Antigens and Self DM&itoimmune
diseases

Theoretical Basis: G Need Direct Scientific Evidences

A. No immunity to Semen, The Most NaBelf For a Woman
B. Fetus is accepted in most cases, although 1$etf
C. Meat, Fish, and Thousands others are Asarf, but no Immunity

Countering SeH
Non-Self Theory




Immune Therapy For Hepatitis B Infection

I ®yyeew 'Omhite MY MM W

‘ HBYV Transgenic Mice

WiYorp 1 M5 C2 X4 ol 4 2 Nobel Prize 2011 ‘
UXWR we X WEp MBI 32mMC4 2

PUWUMW2h Pyt @EFFE8 M2 X W

(C2uXdMMtp Wiyecpt 72
cexeh vd&X y mohe MY¥2h C4 2

VPFPT 4-aye,ly Ud Mm% weF 2 @

PR npT 5Py »p Wif ] 6@ My . .
Antigen-Presenting
Dendritic Cells




Next 7 Slides

A. Countering Self/NorSelf Theory of Burnett (Nobel Theory)
B. Evidences Showing That Tolerance Can be Broken By Self Antigen

C. Inducing A New Therapy Of Immunity
Danger/NorrDanger Concept

D. Basic Experimental Evidences To Show Immune Therapy For CHB



HBV TM: Not Tolerant To HBSAg
Different Role of Circulating HBsAg Versus Administrating HBsAg

HBV TM and CHB patients

T /B Lymphocytes DCs Anti-HBs

HBV-TM HBV TM
HBV-TM NORMAL MICE

CHB CHB
CHB Activated

Akbar et al. Hepatology (suppl)1996
Kurose, Akbar et al. Immunology 1997; 92: 494

Matzinger and Her NIH Group; Nature, Science, JEM D3B!

Replacing ‘ Danger/NonDanger
Self/NonSelf Theory Concept



Confirmation of HBsA¢gBased Therapy in HBV TM:Consecutive Tria

N HBsAg (+)

HBsAQ ()

Anti-HBs (+)

HBsAgspecific humoral
Immune response

1996| 199
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HBsAgspecific cellular
Immune response

HBV-TM HBV-TM HBV-TM
Non Vaccinated Vaccinated
vaccinated Anti-HBs €) Anti-HBs (+)

Akbar et al. JHepatol 199796, 131
Akbar et al. Immunology199987, 519
Akbar et al. JHepatol 199930, 755
Akbar et al. Eur J Clin Inved99929, 786



HBsAgPulsed DC in HBV Transgenic Mice

HBsAgspecific humoral HBsAgspecific cellular
Immunity Immunity

HBsAgpulsed () SERUM HBsAg -

DCs I SERUM antHBs
_ : <
1000 N=10 ‘ ko
-
c
800 S
o
— >
600 £ = E
e 2 ?
400 é =
T T UNPULSED  HBsAg
200 E ONLY DCs + PULSED
< HBSAg HBSAg DCs

Akbar et al. Hepatology 2003 (suppl)

O 2 4 6 Mk] Akbar et al. Int J Mol Med 2004; 14: 29§




Anti-HBs In Immune Suppressed HBV TM:HBgAtsed DC

FK506 (2 mg), once daily

LILLTLLRR e i

1 ) Lo | T 11
HBsAg vaccine

l Only DC
HBsAgpulsed DC

Immune
suppression

confirmed

HBYV TM Immunized with Anti-HBs(+)

Before Tx 0%

HBsAgpulsed DC 85%

Furuikawa, Akbar Immunobiology 2004;209:554
Furukawa, Akbar et al.J Gastroenterol. 2004 :39:851




HBsAgBased Immune Therapy in CHB Patier{tiapan)

Wllliliililll

Patients with CHB: 11

Clinical Reduction of HBV DNA
Outcome Normalization of ALT:6 of 1Jatients

Increased

» 1. Activation of DC
Mechanism 2. |L-12 production by DC

3. Maturation of DC (CD83 and CD86 positive DC

Horiike, Akbar et al. Hepatol Res 2002;23:33



Combination of Lamivudine and HBsAg in CHBapan)

HBsAg vaccine, 2 weeks interval for 12 times

nunnnn

Lamivudine (100 mg daily fg 12 months

1 ) 1 )
0 3 9 12

Lamivudine monotherapy: HBeAg+ CHB: 31 patients
Combination of Lamivudine and Vaccine: HBeAg+ CHB: 9 patients

Combination Monotherapy

DNA negativity 9 of 9 (100%) 15 of 31 (48%)
Anti-HBe 56% 16%
seroconversion

Horiike, Akbar et al. J CliVirol 2005:; 32: 1561



Therapeutic Potential of HBsAgulsed DC in CHB Patients
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HBsAgBased Immune Therapy For CHB

Nature of drugs Type of Study

Monotherapy with HBsAg vaccine

HBsAg/AntiHBs complex vaccine
Combination therapy

Vaccine plus nucleoside analog/2L
Vaccine plus nucleoside analog
Vaccine plus interferon

Vaccine plus nucleoside analog
HBsAgbased DNA vaccine
HBsAgbased cellular vaccine
Dendritic ceHbased vaccine

HBsAgBased
Therapy

Pilot study
Clinical trial

Clinical trial
Clinical trial
Clinical trial
RCT
RCT

Clinical trial

Reference

Pol et al. Lancet 1994
Wen et al. Lancet 1995

Danhem et al. J Med Virol
Horiike et al. J Clin Virol
Helvaci et al. J Gastro Hepat
Vandepapeliere et al. Vaccine
Yang et al. J Viral Hepat

Akbar et al. J Viral Hepat

Safe (Agspecific!!)
Transiently Effective
Not Sustained effect
No Longterm Follow Up
No Elucidation of Mechanisms
No Phase Il Clinical Trial




Possible Facts Related to Limitation of HBsBgsed Immune Therap

HBsAgbased Vaccine

Combined HBsAg Vaccine with Antiviral,
DNA Vaccine

HBsAg/AnttHBs Complex

Cellbased Vaccine

Protocol

bhwbhE

Designec

1. No HBcAgSpecific Immunity
2. Limited CD8based Immunity

3. HBcAgSpecific CTL Essential For Control of HBV and Minimizing Liver Damage
New Alteration: DESIGN of IMMUNE THERAPY



A New Mode of Immune Therapy Started at Banglade
From 2009

Previous Studies Present Study

Nature of Antigen HBsAg HBsAg & HBcAg
. Dose 1G3-40 Microgram 200-400 Microgram
. Duration 3-12 Times 15 Times
. Route Parenteral Nasal &
Parenteral

Most Studies Present Study

Treated TreatmentNaive




HBsAg/HBcAg Vaccine (GMRYASVAC

'ﬁf:; o R _J,» 4 5. A
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Pichiapastorisderived E. Coliderived HBCcAg Aggregates of 2630
recombinant HBsSAgQ nm

Center for Genetic Engineering and Biotechnology (CIGB), Havana, Cuba

No Other Company or Laboratory Agreed To Produce Two Free Antigens Combination |

Immune Therapy in Human



Why Nasal? BroaeBased ImmunityPreclinical In Mice

v © = IgG titers in sera grupo 1 1P
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o
= =N 0 | | |
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A. Immunization at Nasal
Surface Induced AntHBS in
Vaginal Fluid & Lung Wash.
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NASVAC in HBV TM

No Liver Damage
Control HBV DNA: HBV DNA-|

HBeAg Negativity and AnttHBe Detection
Induced HBsAg Negativity
Detected AnttHBs

HBsAg/HBcAg mmp

HBCAgG
specific CT

l

Control Ag

HBSAg
specific CT

Akbar et al. Antivir Ther 2010
Akbar et al. Antiviral Res 2012



NASVAC in Normal Volunteers

Safe

Effective

Betancourt et al.
Phase | clinical trial in healthy adults of a nasal vaccine candidate containing recombinant hepatitis B surface

core antigens.
Int J Infect Dis. 2007 Sep;11(5)4394.



https://www.ncbi.nlm.nih.gov/pubmed/17257877
https://www.ncbi.nlm.nih.gov/pubmed/17257877

Critical Step For New Drug Developme
At Bangladesh
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Phase I/ll Clinical Trial With NASVAC

(Bangladesh)
First Trial With An Evolving and Dangerous Drug)

02468 42 66 | | Week
ZANET AN AT A A e o — N~ "
O B R I I

First cycle Second cycle 24-week 48-week

follow up follow up

Only Both Nasaland

nasal subcutaneous

Nasal Vaccine: 1001g HBsAg and 100 ug HBcAg

Subcutaneous Vaccine: 100y HBsAg and 100 pg HBCAg




Phase I/ll Clinical Trial in CHB

No. of patients:
(Biochemical, Serological, Histological)

AI I T re atm e nt N aive Therapeutic potential of a combined

hepatitis B virus surface and core antigen
vaccine in patients with chronic hepatitis B

. Mamun Al-Mahtab, Sheikh Mohammad
S afety . S afe Fazle Akbar, Julio Cesar Aguilar,

Md. Helal Uddin, Md. Sakirul Islam

9 years follow up o '1‘01
SRS oA O
S International 1

HBV DNA Negativity: 9
ALT Normalization: 18 (1 year follow)
HBeAgSeroconversion: 65% (1 year follow)

Mechanism: Induced both HBsAg/HBcA&pecific
Immunity in CHB Patients




Phase |ll Clinical Trial in CHB

Abnormal Decision Of Normal Persons
(Risk, Money, Outcome, Follow Up, Extent, Time)

ANumber 160

ADiagnosis : Chronic Hepatitis B

AAge : 1852 years

AHBeAg(+) : 20%

AHBeAg(-) 80%

AAlanine Aminotransferase Elevated

AHBV Genotype: C, D, A (almost
comparable)

Randomly Assigned: Patients NASVAC for 18 weeks
Groups Patients Peg-IFN for 48 weeks




Safety Profile: NASAC

Annex1.2.B. Adverse events reported during NASVAC administration, bi-monthly report of the number of cases reported during the 10 product

administrations. Only adverse events presented by more than 5% of patients were taken into account.

~
AEAD Week |W | W | W |/w)|w| w| w| w| w|w
— AE o 2|46 |\8 121416 18|20
& | Feyer 7(3laf[7]lza]as]ef[6][s5]2
13 | Weakpess slz2l7]ellz]lalaf[ala]2
10 | Headache 7lalz]e]lz]l1]ofofl1]1
1 | Local Pain olololoflofaz]af1]1]1
9 | General Malaise slofalza]lo]2]af1]1]0
11 | Nausea sl2[3]ls]|/o]o]ofoflo]o
12 | Pruritus s|l1|1l1]/o]lofofo]o]o
25 | Loose Mation, 2l1lol\ofo]1]ofoflo]o
5?? GITdisorder 0 | 1] 0 [ Bl olo]o
slight fever 010 | 4 = o|lo|o0
27| Vertieo 12 o IRUCCICHIN [0 [0 [ o




Safety Profile: Pegylated IFN -@4 weeks)

Annex1.2.A, Adverse events reported during PeglFN administration, weekly report of the number of cases reported during the 48 weeks of product
administration, first part weeks 01-24. Only adverse events presented by more than 5% of patients were taken into account.

+
AEID W WA W W W W W W W W W W W W W W W W W W W W
AE 1|2|3|4|5|6 (7|8 |[9|10|11|12|13|14|15|16|17 |18 |19|20( 21| 22| 23|24
8 | Fever 68 |19|11| 9 | 4 | 7|6 |6 |[5[8|4|5|3]|4|1]1]|5|6[5]|3[4]3]3]|2
13 | Weakness 7|14 9 |10| 9 |12|14]|22 |9 |6 |10|(9 | 8|2 |[6|5|7|4|2]|4a[4a]1]1]2
S Gemnerativaigize g Is(ZjE(wyy|(#|s|(s|(8|1|({3]|]5|5]1|{5]1f{1]1]1]|]3]3[0O
\ 10 | Headache 8| 7|5|4|1|3|2|2|2|o0o|1|[3]|of1r|2z]oflr1|lofof2z|lo|lol1]0O
\ 1 Local Pain 6| 3|22 ]|of1|1]|]1]2|o|l2|o|lo]1|o|lo]Jojo|1]1[1]|]1]0]3
\11 | Nausea 3|1 |2f1]1|1|1]oj1|1]|]1f1|ojJofojo]Joj2z|1]|]oflo]o]1]oO
¥5 | Lose Motion p|lo|lof[3|ojo|lo|lo|o|lo|1|olo|1]|o|lofo|1]o|l1|lo|ofl1]oa0
25 | Hairfall o|o|lo|lofo|o]Jo|o|o]|]o|]o|o|]o|o|o]|]1|Oo|o|oO|B8|1]1[3]|a0O
37, | GITdisorder o|2|1|1|o|lo|o|o|o|o|o|o|o|ofo|oflo|o|o|lo|o|1]o]oO
28\ | Fatigue o|loflo|1|oflo]1|1|o]|]1]|1|o|1|o|1]|]o|o|o|o|1|o|Oo[1]|@®O
30 \| Ansiety o|lof2|2|2|1]J]of1|o]ojo|o]Jojo|o]o|Jo|o|o|1|o]|ofo]|1
35 \ Dyspepsia o|1|1)1|2|o]Jofo|lo]o|lo|o|J]o|o|o|]o|o|o|o|o|o|of[o]|a@O
58  [\Gum bleeding o|/1lo|loflojo|1fojo|lojOo|O|Oo|O|O|O]|]O|O|O]JO]1]1]1]0
31 | Aphtous Ulcer 2 |o|o|of1|1]|ofo|o]o|o|o|o|o|o|o|o|o|of[o|o|o|o]o
41 Qﬁﬂﬁash o|1|o|Jofo|l1]Jof1|2|o0|o|o|o|1|0o|Oo|O|o|O|o|Oo|O|oO|O®O
12 | Vomiting 2|o0|Jofjojo|Jofojo|of1]o|1|o]|]o|ojo|J]o|o|o]|]o|lo|o]o|aQ
50 | Bittertaste 0 j1j31j1fjofj2lojojojojojojojofijrjojofjojojojojlo]o]

Frequent flulike symptoms, mostly in the first 10 administrations



Safety Profile of Pegylated IFNvased Therapy (2518 weeks)

Annex1.2.A. Adverse events reported during PeglFN administration, weekly report of the number of cases reported during the 48 weeks of product
administration, 2™ part weeks 25-48. Only adverse events presented by more than 5% of patients were taken into account.

- Week | W | W | W | W |W|[W|W| W|W|W|W|W|W|W|W|W[|W|W| W W | wWw|w|w|w
AE 25| 26| 27|28 | 29| 30(31 |32 (33|34|35|36|37|38 (39| 40|41 |42 |43 (44| 45| 46| 47| 48

2 Fever 4|s6f|3|2|o|l3|2|of|1|1|21|1|l2]|6|1|1|5|0|3]|3|1|3]|5]1

13 Weakness 1 (4|4 |lo|o|1|lo|3|o|l1|2|2]|4]5|15|11|15|11| 7| 5 |10 13| 10] 26

9 General Malaise z|l2|1|o0|lo|lo|l2|lo|l1|lofl1|3|z2z|lofr|1|a4f|lo|1r|lof2z]3]|3]1

10 Headache 1|o|l3|]oflo|l1]o|1|]oflofl1]ofo]l1|1|l1|oflo|l1]aof1]aof1]2z

1 Local Pain 1|({o0|lo|lo|o|21|1|3|0o|1|o|lo|lo|lo|lo|loOo|]2]|1|0|lO|O]|1]|0]| 2

11 MNausea of1|lo|Jo|o|lo|lo|jo|J]o|lofloflo|lo|lo|3|lo]1]|1|o|lof1]o]0]|a

25 Lose Motion olo|lo|lo|o|1|o|o]|]o|loflof|lo|1|l2|o0o|lo|lOo|Oo|O|O|O]|]O]|]0O]|1

29 Hairfall oflo|1|]o|lo|lo|lo|jo|J]o|loflo|lo|lo|lo|lo|l1|lo|lo|o|lo|lo|]o]o]| O

37 GIT disorder 1|{1|lo|l3|lo|lo|lo|lo|lo|lo|lo|]oflo|lo|o|loOo|oOo|Oo|oOo|Of|O]|of|oO]f2

28 Fatigue olo|lo|lo|o|lo|lo|o|]o|lo|lo|lo|lo|lo|lo|loOo|1l]|Oo|Oo|lO|O]|]O]|0O]|O

30 | Ansiety o|lo|lo|o|o|o|Oo|]o|]o|oOo|lo|oOo|oOo|lOo|o|Oo|]O|]O|O|O|O]|]O]|O]|O

33 DyrSEEpSia 0 0 0 0 0 0 0 0 0 0 0 0 0 Z 0 1 2 0 0 0 0 0 0 0

58 Gum bleeding o|l2|2|loflo0o|lo]|lo|o|lo|lo|lo|]oflo|lo|o|Oo|Oo|Oo|Oo]|]Of1]|]o|l0O]|1

31 Aphtous Ulcer o|lo|lo|lo|lo|lo|lo|o|lo|o|lo|]oflo|lo|o|lOo|lOo|1|Oo]|]Oof|Oo]|]Oo|0O]|1

41 Skin Rash o|lo|lo|o|o|o|Oo|]o|]o|oOo|lo|oOo|oOo|lOo|o|Oo|]O|]O|O|O|O]|]O]|O]|O
12 Vomiting olo|1|o0o|o|lo|lOo|o|]o|loOof|loOof|1|o|lo|o|lOo|O|O|O|O|1]|0Oo]|0O]|O

50 Bitter taste ololo]J]o]Jo|lo|lolo]lo]J]ofoflo]lol]olola]lo]lo]Jo|loflo]o]lo]o




NASVAC: Safe and Better Than PegN (1 year After EOT)

HBV DNA

ALT

HBeAg
Seroconversion

Before EOT 24wk EOT 48wk EOT
PegIFN 5 log 2 log 3.5 log 4.7 log
NASVAC 5 log 2 log 2.1 log 2.7 log
Before EOT 24wk EOT 48wk EOT
PegIFN Elevated 80% 67% 53%
NASVAC Elevated 91% 81% 77%
Before 48 wk EOT
PegIFN 0% 12.3%
NASVAC 0% 33.3%
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Abstract

Context

Current drugs for chronic hepatitis B therapy have a poor efficacy in terms. of post-treatment
sustained viral suppression and generate important side effects during and after therapy.
Therapeutic vaccination with HEW antigens is an attractive alternative to test.

Objective

Ewaluating the efficacy of a therapeutic vaccine candidate (designated MASWAC) containing
both hepatitis B suriace antigen (HBsAg) and core antigen (HBcAQ) versus pegylated inter-
feron (Peg-IFN) in nafve chronic hepatitis B patients.

Design, setting, participants

An open phase |ll, mndomised and treatment controlled clinical trial was conducted ina
total of 160 CHE patients, allocated into two groups of B0 patients each to receive MASVAC
or Peg-IFM. The vaccine formulation comprised 100 pg of each HEsAg and HBcAg, and
was administered in 2 cycles of 5 doses. The control group received 48 subcutaneous injec-
tions of Peg-IFN alfa 2b, 180 pg per dose, every week, for 48 consecutive weeks.

PLOS ONE | https-doi 0raf10. 137 1foumal. pone 0O0NZ36  August 22, 2018 1714
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Follow The Clinical Foot Steps Of NASVAC Trial at Banglac
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NASVAC IN CHB Patients Taking NUC (JAPAN)

Numbers 28 Patients

Age
Male: Female 20

Therapy

AST

ALT

Platelet

Alb

HBSAg

HBeAg

HBV-DNA
HBCoreRelated Ag
Genotype

54.(49-67)

ETV(14), TDF(5), TAF(5), LAM+TAF(4)

25 (2228)
20 (1629)
15.9 (13:57.8)

4.6 (4.34.7)

450 (881809)
21.4% (6/28)
0 (0-0)
3.7 (3.04.8)
C:22 Not Known: 1



Reduction of HBsAg By NASAC In Japanese Patie

140  Vaccine By Nasal

< >

120

100

80

60 .

HBSA(Q

40 +

w1607 vNaAgH

20

0 o ® o ® o ® ® o ® o O
pre 4W 8W 12w 16W 1M 2M 3M 4M 5M ©6M

*. P<0.05 vs Before Therapy
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NASVAC Cleared HBsAg (Japan)
TDF, CHB, 38 Years, Male, GenotypeHBeAg(-)

NASVAC

ALT

. —/\/M

SBVDNA . ./I-

HBSAgQ
(%0)

120
100
30
60
40
20
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Anti-HBs Induced By NASVAC (JAPAN)

| HBsAg
NASVAC fatOtimes (%)

50 > 120

40 ALT 100

O
80
30
60
20
40

Anti-HBs
10 — Anti-HBc

HBVDNA

20




NASVAC in Inactive Carrier (Japan)
Number: 35 Patients

Age

male Female
AST

ALT

Platelet

Alb

HBSAQ
HBeAdPositive)
HBVDNA
HBCoreRelated Ag
genotype

54 (46-65)
17:18
23(20-29)
21 (1628)
20.3(18.522.5)
4.5 (4.24.7)
1126 (1023030)
2.9% (1/35)
2.1(1.33.1)
3 (33)
B:2 C:24 D:4 Elusiveb



HBsAg Reduction by NASVAC In Inactive HBV Carr

140
120
100
80
60

HBsSAQ

40
20

NASVAC

pre 4w 8W 12W 16W 1M 2M 3M 4M SM ©6M

*p<0.05



20188AN FRANCISCO
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A nasal administrative therapeutic vaccine (NASVAC) with /
r*m\\ modified treatment strategy reduces and eliminates HBs antigen in .
Exd )l HBV infected patients with or without nucleos(t)ide analogs therapy %

6\@@ Osamu Yoshida?, Yusuke Imai?, Sheikh Mohamad Fazle Akbar?, Michinori Kohara®, Kyoko Kohara?, Takashi Miyazaki®,
MNHIN Taizo Kamishita®, Mamun Al-Mahtab®), Julio Cesar Aguilar’), Gerardo Guillen”) and Yoichi Hiasa?
1) Department of Gastroenterology and Metabology, Ehime University Graduate School of Medicine, Toon, Ehime, JAPAN, 2) Department of Pathology, Ehime
University Graduate School of Medicine, Toon, Ehime, JAPAN, 3) Department of Microbiology and Cell Biology, Tokyo Metropolitan institute of Medical Science,
Tokyo, JAPAN, 4) Joint Faculty of Veterinary Medicine, Kagoshima University, Kagoshima, Japan, 5) TOKO YAKUHIN KOGYO CO., LTD. Osaka, JAPAN, 6)
Department of Hepatology, Bangabandhu Sheikh Mujib Medical University, Dhaka, BANGLADESH, 7) Vaccine Division, Biomedical Research Department, Center
for Genetic Engineering and Biotechnology, Havana City, CUBA Contact information: yoshidao@m.ehime-u.ac.jp

INTRODUCTION I RESULTS
Clearance of HBs antigen (HBsAg) is recognized Anti
N ! nti-HBV Effect by NASVAC
as an ideal Iong—term treatment goal for patients Protocol and SpeCIaI EqUIpAm?"I?‘“'WWW'W""“" Under NUCsytreatment Without NUCs treatment
with hepatitis B virus (HBV) infection. However, LS nasal administation 6mo after 6mo after
the present regimen with nucleos(t)ide analogs || 5----temeei 2 o s = s i baseline ~ EOT cor | baseline  EOT cor
(NUCs) is difficult to achieve the goal. -5 o 1 e ges - -
e AL DAL AT SO, o Hoche Patient numbers reach to each time =25 n=17 h=16 =33 =26 =10
. ) . . @ anti s, o6 B ; = = = = = =
A therapeutic vaccine, which contains both Only nasal route, nasal device, CVP point
HBsAg and HBcAg (NASVAC, Center for Genetic AGpresed v N8 e Ustaruy Vs ol 10017 ALT (mean, U/L) 22.9 244 22.7 23.7 19.4 23
Engineering and Biotechnology, CIGB, Havana, NASVAC were provided by CIGB o . HBsAg (mean, IU/mL)) 2132 2093 1565 2583 2633 1739
I ate Cuba) displayed therapeutic effects to reduce the Ot ad O wuve roided oy To0 s oo 0.0 || - Percent of patients lower than 76.5%  93.8% 84.6% 90%
amount of HBV—_DI_\IA _by _both nasal aund Demographics of Enrolled Patients baseline (HBsAg) (13/17)  (15/16) (22/26) (9/10)
subcutaneous administration in treatment naive Under NUCs treatment Without NUCs treatment || HBsAg negativit 0% 0% 6.3% 0% 0% 10%
CHB patients (PLoS One, 2018;13:0201236). i nder NUCs treatment Without NUCs treatmen & negativity (0/25)  (0/17)  (1/16)  (0/33)  (0/26)  (1/10)
= Number of patients 25 33 ) o 4% 353% 2% 182%  57.7%  50%
Age (y.0) 54 (49-67) 54 (45.5-65) Anti-HBs positivity (/25 (6/17)  (4/16)  (6/33) (15/26)  (5/10)
AlM ‘ male: femal ) 1817( —— 16:17 HBeAg pasitivity 20%  235%  18.8% 3.0% 0% 0%
ETV(11), TDF(5),TAF(5), 5/25] 4/17 3/16 1/33 0/26 0/10
To evaluate the efficacy of NASVAC to reduce and Treatment LAM+TAF(4) None ( 52%2 554'7%)‘ { 75%? 27‘0%)) (100%3 (100.%2
ellrr(;[rf\_at;s HBsAg in chronic HBV infection by || AsT (u/L) 25 (22-28) 23.5 (20-29) Anti-HBe positivity (13/25)  (11/17) (12/16) (32/33) (26/26) (10/10)
S ra( : modified treatment strategy. ALT (U/L) 20 (16-29) 21(16-28.5) HBV-DNA (mean, Log IU/mL) <21 21 <21 228 21 158
Platilet count 16.4 (13.5-17.8) 20.3 (18.5-22.2) Percent of patients lower than 38.5% 70%
MATERIAL & METHODS (x10%/uL) baseline(HBV-DNA) (10/26)  (7/10)
Albumin (g/dL) 4.4(4.3-47) 4.5(4.2-4.6) HBV-DNA L 100% 100% 100% 0% 7.7% 10%
Total 58 HBV infected patients with or without taking | | HBsAg (IU/mL) 436 (93-1765) 1219 (91-3121) -DNA negativity (25/25) (17/17) (16/16)  (0/33)  (2/26)  (1/10)
NUCs were enrolled in an open-level clinical trial at | | HBeAg positivity 20.0% (5/25) 2.9% (1/34) HBcrAg (mean, Log U/mL) 4.15 3.81 3.82 3.12 3.04 3.06
Ehime University Hospital. NASVAC was emulsified | | HBV-DNA (Log <2.1(0-0) 22(1331)
with carboxyl vinyl polymer (TOKO Yakuhin, Toyama, || 1U/mL) . e Two HBsAg Seroconversion Cases HBsAg Reduction from Baseline
Japan) to increase the viscosity. NASVAC was || HB core related Ag 3.7(3.04.6 3033 ENBnmenuns):uya.male,TDF::ﬁtmem
administrated only via nasal route for 10 times every 2 | | (Log U/mL) -7(3.0-4.6) (33) SRR CRIMENGING HEVENA TR )
: | " . ) v %) HBsAg from baseline
weeks using a special device which can spray the wide | | Genotype C:25 B:2, C:23, D:4, unkown:4 )
: a P w 140 NASVAC treatment
range of nasal cavity. Then, we analyzed data at 6 . 120 T Under NUCs treatment
months after end of treatment. This trial is approved Safety in Blood Test - B o 2T T
by the Institutional Review Board (IRB#1609017) and WBC count (x10%/uL) CRP (mg/dL) o " \‘%
registered to UMIN-CTR (#UMIN000027442). 10000 ASVAC 0 Nasvac o .
L) e——— a0 B 60 * %
6000 11T v it vy 1Ll 10 2 40 x o *
«000 I‘:~0+*+Wo++'# 0 54 lntar il Coimaiing 50 Withdut NUCs treatmént
2000 10 e " ASC(#6): 70 v, female, 0 *:p<0.05 compared with baseline
i ®® Under NUCs treatment - H‘M Genotype unknown, HBeAg negative, HBV-DNA 1.3 4W 8W 12W16W 1M 2M 3M 4M S5M 6M
s Withos re
\ FINANCIAL SUPPORT | . ™ v - - ’
“ ALT (U/L) Yo Creatinine (mg/dL) P CONCLUSION
This study is financially supported by AMED grant‘ NASVAC NASVAC o ®
#18059148 to YH. ST . A " - —
» s ) e NASVAC with the modified treatment
DISCLOSURES » T - : e Sl gl strategy has a potential to reduce or
T A " 13 28 Uie s et b ¢ Under HUGs trestment N : eliminate HBsAg in CHB patients with or
No financial relationships to disclose pre AW 8W 12W 16W 1mo 3mo 5mo pre AW 8W 12W 16W 1mo 3mo Sma ! without NUCs treatment.




Present Status of NASVAC
Approved For Registration at Banglades

Registered As A Drug | Phase IV Clinical Trial g

Cuba, Angola, Nicarag Cuba
a 350 Patients

Clinical Trial After New Clinical Trial in Tx

Stopping NUC: Final Naive Patients
Design at Bangladesh (4 Countries)

Mechanism Elucidation New Clinical Trial In Tx

Pasteur and Germany Naive Patients
(4 Countries)




Make Impossible To A POSSIBILITY

If Proper Design Is Developed,
New Drugs Will Emerge For

Immunity Can
Presentation Is Not For
Publicizing A Drug But For, Be Upregulated
Inducing and Down

A CONCEPT Regulated
SAFE

All Chronic Diseases and
All Cancers
And Even All Pathologies




What NASVACRELATED
Clinical Trials Offered As Additional Package
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Unmasking Required Procedure To Developing Countr

Institutional Review Board
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Viral Hepatitis Foundation, Bangladesh

Suite No. 6 (2nd floor), Banani Super Market cum Housing Complex Kemal Attaturk Avenue, Banani
Dhaka-1213, Bangladesh. Tel: 00880-2-8821989, Fax: 00880-2-8826840, E-mail: <vhfbd2008@yahoo.com>

ETHICS COMMITTEE APPROVAL
Date: June 09, 2006

To
Dr. Mamun-Al-Mahtab
Principal Investigator

Subject: Approval for the conduct of the “study of a novel therapeutic vaccine candidate containing both
hepatitis B surface (HBsAg) and core (HBcAg) antigens administer through mucosal and parental
routes in patients with chronic hepatitis B”.

Dear Dr. Mahtab,

The Independent Ethics Committee (EC) at Viral Hepatitis Foundation Bangladesh, has reviewed and discussed your
application to conduct the clinical trila titled study of a novel therapeutic vaccine candidate containing both hepatitis E
surfa HbsAg) and core (HbcAg) antigens administer through mucosal and parental routes in patients with chronic
hepatitis B” on June 09, 2006.

The following members of the EC were present at the meeting held on June 09, 2006 at 4,00 pm at the office of the
Viral Hepatitis Foundation Bangladesh:

S | Name of EC Member Designation in EC
No.
1 Dr. Uttam Kumar Barua Consultant Internist & Member

Signature

Dr. Md. Mahbubur Rahman | Consultant Cardiologist & Member

3. | Md. Helal Uddin Social Worker & Member
4. Ahad Javedullah Journalist & Member
55 Dr. K. M. Mamun Murshed | Consul Otorhynolaringologist & |

The study was approved by above EC members in favour 05 and against 0 votes during EC meeting in it's present
form.

Member Secretary

We also confirm that the Pricipal Investigator has not participated in the voting for the approval of the study.

The Independent EC expects to be informed about the progress of the study, any SAE occuring in the course of the
study, any changes in the protocol and paitent information/informed consent and asks to be provided a copy of the final
report.

Thanking you,

<
Dr. K. M. Mamun Murshed
Member Secretary

Ethics Committee

Viral Hepatitis Foundation

™ ]

o T, (1 e (ifewrs ffavres
= Bangabandhu Sheikh Mujib Medical University
*=lel, BIl, T |

No. BSMMU2010/ ) > /6 3 Date: 7 /(Dglﬂll)

Ethical Review Committee

Dr. Mamun-Al- Mahtab

Assistant Professor of Hepatology

& Principal Investigator.

Bangabandhu Skeikh Mujib Medical University
Shahbag, Dhaka

Sub: Ethical Clearance

With reference to your application on the following subject, this is to inform you that your
Research Proposal entitled "Phasell-III study of a therapeutic vaccine candidate
containing the hepatitis B virus (HBV) core antigen (HBcAg) and the HBV surface
antigen (HBsAg) for chronic HBV (CHB) treatment” has been reviewed and approved by the
Iljxhical Ee(:)\;i(e\\' Committee of Bangabandhu Skeikh Mujib Medical University in its 14" meeting held 28"
January,2010.

You are requested to follow the international ethical guidelines.

( Dr. Dipak l\uleDa%)
Additional Registrar
&
Member Secretary
Ethical Review Committee
BSMMU, Shahbag, Dhaka.




Permission From MOFA And Registration at ClinicalTrials.

HNG TFed MINISTRY OF FOREIGN AFFAIRS
NeSTeR QI TS GOVERNMENT OF THE
- PEOPLE’S REPUBLIC OF BANGLADESH
i<
DHAKA
No. AM/CUB/103 14 May 2006

Subject : Regarding Clinical trial for the treatment of chronic hepatitis B in
association with Cuba & Japan.

Ref  :Bangabandhu Sheikh Mujib Medical University Hospital's letter dated 23
April 2007.

With reference to the above, the undersigned has been directed to convey 'no
objection' of this Ministry in carrying out the above clinical trial.

This is for kind information and necessary action as deemed appropriate.

( Mohammad Khors%ed Alam Khastagir )

Senior Assistant Secretary (A&P)

Phone: 955-7024
Tofessor Salimur Rahman

Professor

Department of Hepatology

Bangabandhu Sheikh Mujib Medical University Hospital
Shahbag, Dhaka-1000.

Copyto:

Secretary

Ministry of Health & Family Welfare
Bangladesh Secretariat

Dhaka.

ClinicalTrials.gov

Frotacol Registration Systen

{iemh

Protocol Registrafion Receipt
12112012

NASVAC Phase-ll Tral in Chronic Hepatitis B (CHB) Patients

This sfudy is ongaing, but not recruiting participants.

Sponsar. | Clinical Research Organization, Dfiaka,
Bangladesh

Collaborators:

Information provided by | Ciical Research Organizafon, Dhaka, Bangladesh
(Responsible Party):

ClinicalTrials.gov Identiier. | NCTO374308

Patient

Cconsent




Monitoring and CGP Registration At Cuba As A

Certificate

Havana, Novemuer 167, 2012 SMD: 173 /12 REPUBLICA DK CUBA
MINTISTERIO DE SALUD PLBLICA
CENTRO PARA EL CONTROL ESTATAL DE

MEDICAMENTOS, RQUIPOS Y DISPOSITIVOS MEDICOS
To: Dr Mamun-al-Mantab CHEMED,

Principal investigator Con [undamento legal en el articule 102 (e la Ley No. 41 de 1983 de la Selud Piblica y una vez cumplidas las
exigencias prescritas en el Reglamento para el Registo Sanitario de Melicumentos de Uso Humano de la
Republica de Cuba y en los respectivos Requisitos para el Regisiro Sunitariv de Medicamentos, Productos

SUBJECT: "Phasc II-Il study of a therapeutic vaccine candi containing Lhe Al . P
1 udy erapeL actine andi containing ll|-‘ Biulogicos ¥ Productos de Origen Natural vigentes. se otorga el presente;

hepatitis B
antigen (HBs

CERTIFICADO DE REGISTRO SANITARIO

Dear Dr Mahlab.

Inscripeidn: X Renovacion: Modificacién:
Attached we are sending 1he report of the inspection conducted from October 18 1o b i
: r in order fa verify oliance Nombre del Producto: HeberNasvac™ 7
Forma Farmaccutica: Solucion para inveccidn SC0 ™ o a ‘m
Solucion nasal, spray. 1
As a result, compliance with Goed Clinical Practice: firmed g i - o [ -
Titular, ciudad, pais: Centro de Ingenierja Genélica y Biclecnologts, TaFHebany, Oubg
We request, as e nor nformifias, that th - 2 e
plan as well as the compliance ¢ Fabricante, ciudad, pais: 1. Centro de Ingedierfa Genélica y Biotecriglogis, La HaBapaCuba, - ¥
Plantas 6 ¥ 7 B= R 8 ¥

than 45 days after haylngJeg
. lli_ql'cdie’n.‘fj‘bV{yxucéulich Activo,

9
2. Centro Naggonak de Biopreparados, |

Sincerey, [ : Planta de I’mdu?os Parenterales 2 (PPP2) BB
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Cell Therapy In Animal and Human Diseases

Diabetes Mellitus
Autoimmune Gastritis
Primary Biliary
Cirrhosis

Ulcerative Colitis
Colon Cancer
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Danger Signal and DBased Therapy in HCC Patien
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HBsAgpulsed DC Induced AntHBs in CHB Patients

The First .
Approach HBsAgpulsed DC ®!| Anti-HBs
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Murine model of primary biliary cirrhosis showing infiltration of

mononuclear cells in different areas of the liver
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Okada CAkbar SMHoriike N, Onji M. Early development of Primary biliary cirrhosis in female C57BL/6 mice due to polyve€ administration.
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