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Treatment Options

Local Treatment Course Distance Treatment Course
The main course the EPTC offers is the local treatment course. It involves coming to Distance treatment is for patients who could potentially benefit from phage therapy
our clinic in Thilisi, Georgia, and receiving treatment locally, including but are unable to travel due to various reasons. The clinic can send packages of
outpatient surgical and non-surgical consultations, procedures, phages to multiple countries all over the globe and provide necessary
examinations, investigations, etc. recommendations suitable for the patient's treatment.




Phage therapy?| &H&




A= A0 Lytic phaget
ofofofak ot AE 7t

DNAZ host
ALO[O|| A HESS

k=

FDA/EMA £9I

At =




M&S OF PHAGE THERAPY




Lytic phage?]| A=A}

/] y Lytic Bacteriophage Life Cycle

@ Adsorption r '

@ FPhage assembly
Quter

© DNA Insertion I\ g
;P = _.--t.t."'.x-'f

) N7 AL A/ membrane

€ Synthesis of - e if) \/ Plasma /

! : P,
viral proteins membrane

O Host cell lysis
and release \

L

Phage therapydj| A{= strictly lytic phages (lysogenicO| Of:) 8t AE Tts

12




* Phage adsorption rate (mL/min)

- Number of phage binding sites per bacteria
- Diffusion rate constant of the phage

- Binding affinity :

 Latent period (min), burst size (PFU)
- Latent period: ItA| Z4F O|= HE7R| Z22|= ALt
- Burst size: it &) 72l=[= OHR|Q] 54

- EMA O Z |atent period?f burst size= Q| A2t ZHA| S HO|H latent
period & S| d2& £E0] gHH|2, burst size = H|d]

Time (rinute)
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* Proliferation threshold
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Typical in vitro time Kill profile

Group Control — Low —— Medium High
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Campbell (1961)

5[“‘ = aS(t) [1 — (%ﬂ)] — kS(t)P(t) — aS(t)

P(t) = bkS(t — T)P(t — T) — kS(t)P(t) — ppP(t) — aP(t)

Bremermann (1983
):":L’f} = aS(t) {1 = (%ﬂ)J — kS(t)P(t)
I(t) = kS(H)P(t) — p:1(t)

P(t) = buI(t) — ppP(t),

HOJ|M HL7} O] =014
Beretta and Kuang (1998)

S=aS|1— (= )| -kSP

I =kSP — ;1
P = —kSP — p,P + byl

Payne and Jansen (2000)
S = aS — kSP — H(t)S
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In vivo phage PKPDOj| Cjst A

A the concentration of particles of adaptive immune response against phage [particles mL"]
B: the concentration of particles of adaptive immune response against bacteria [particles mL"]

=8 the concentration of susceptible bacteria [CFU mL"]
S { | E N | | F | ‘ R E P R | S —| : the concentration of particles of innate immune response [particles mL'1]
—FP: the concentration of free phage [PFU rnL"]
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Immune-phage synergy 't
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A B C Figure 1. Immunophage Therapy Efficacyin
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- 2]t S (piefom ).
B 5 ! 8 fﬂaﬂ‘ (B} Single-dose inhaled monophage treatment
&
B ‘% 254 i '_’i 107 ® —oo0 (MO of 10) of fatal acute respiratory infection by
= 10° ! z . ae P. aeruginosa (107 CFU) after a 2 hr delay provided
E Py & 10 i immunocompetent WT mice 100% survival com-
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as mean radiance ower time indicating phage antibacterial activity by a significant reduction in

marks treatment point; in wvo radiance Bmit of detection (LOD); error bars indicate SEM ("p < 0.06; ™

Hours post infection

pared to saline-mock-treated control group (n =
per group).

{C) Colonization pattern of the bioluminescent
F. asruginosa in the lungs of live mice plotted
bacterial burden beyond 2 hr post-treatment. Arrow
p = 0.001).
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Figure 5. Phage Therapy Is Ineffective in the
Neutropenic Host

(A) Anti-granulocyte receptor-1 (Gr1) monoclonal
antibody was used to deplete neutrophils in WT
mice 24 hr before an intranasal inoculum of
Pseudomonas aeruginosa (10° CFU; n = 4 per
group). After a 2 hr delay, these neutropenic mice
received a single-dose inhaled monophage ther-
apy (MOI of 10), which was ineffective in pre-
venting fatal pneumonia. Arrow marks treatment
point; in vivo radiance limit of detection (LOD).

(B) Colonization pattern of the bioluminescent
pathogen in the lungs of live mice plotted as mean
radiance (p/s®/cm®/sr) over time showed no indi-
cation of phage antibacterial activity.

(C and D) Time series of bacteria, phage, and im-
mune cell populations from (C) heterogeneous
mixing (HM-R) and (D) phage saturation (PS-R)
models, both predicting a decline of sensitive
bacteria over time accompanied by dominance of
phage-resistant outgrowth causing phage therapy
failure.

(B} PS-R model
neutrophil activity

prediction of the level of
relative to healthy hosts

required to eliminate phage-resistant bacterial outgrowth and restore phage therapy efficacy in neutropenic hosts.
The curves show the total bacterial population densities. See Table S1 for in silico simulation parameters. In silico simulations of phage therapy in neutrophil-
depleted hosts are modeled by setting host innate immune response to zero.
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* Electron Microscopy

MXP1001 MXP1002 MXP1003
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Bacteriophage Characterization

* Lytic Spectrum
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Adsorption test

MXP1001 MXP1002
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One step growth curve
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In Vitro Mono- and Cocktail Treatments
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In vitro phage dynamics 2!
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« Subpopulation Structure

Parameter

Unit

Estimate
(RSE (%))

Subpopulation Structure

duwww W: Wild type 0 fixed
Owwi M: Mutant 49

Fraction = Prys (3.21)

dwaw i ketw.m Pijk -7 81
. . (2.03)

Dt The dlglts X, Y, and z in the _7 08

H A 24)

N , respectivel -

Puww MXP1003 P y 6.83
(1.59)

dywn -7.31
(2.99)

dumw -17.1
(2.76)

DPumm -16.3
(2.77)
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* Cross-Resistance

maximum minimum

cross-resistance cross-resistance

P(ANB)

=P(A) X P(B) A N B=x

Resistance Estimated Value Expected Value Under Independent Mutations
MXP1001 1.73 x 1073
MXP1002 739 % 104
MXP1003 8.38 x 1072
7 -6
MXP1001 + MXP1002 118x 10 1.28 x 10
((1.73 x 1073) x (7.39 x 107%))
) s
MXP1001 + MXP1003 6.63 X 10 < 1.45 x 10
. ((1.73x107%) x (8.38 x 1072))
—4 —6
MXP1002 + MXP1003 3.38x10 - 6.19 x 10
«  ((7.39x107%) x (8.38 x 1072))
i 8.14 x 1078 ~ 1.07 x 1078

MXP1001 + MXP1002 +
MXP1003

((1.73 x 1073) x (7.39 X 107%) x (8.38 x 1073))

: Resistant

: Susceptible
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Simulation of Bacterial Selection Dynamics
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MXP1001 + MXP1002 in vitro PKPD

* In Vitro PKPD Experiments with MXP1001 + MXP1002 Cocktail
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In Vivo PKPD Evaluation
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In vivo HHE 7| &£
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« Goodness of Fit
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MXP1001 +
MXP1002
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In Vivo Model Validation

* Regimen Composition
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In Vivo Model Validation

* MXP1001 + MXP1002
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Phage therapy?2| st4!

* Two stage process
1) Early phage-induced bacterial reduction

2) Late immune-mediated scavenging of phage-resistant
bacteria

49




Further studies

+ 470 BIS{| YIS S O THHO2 vieste 20| We

- Altered host physiology (e.g. chronic Zt& A| bacterial
dormancy &= =7t) g

* Time-dependent PK = anti-phage antibody ‘£ 1=

 Phage-antibiotics synergy &
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