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Forecast of deaths from AMR

2019 2050

10M

1.3M

Sources: Review on Antimicrobial Resistance, The Lancet

Antimicrobial Resistance (AMR)
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Virulence Mechanism
Bacteria use extracellular GAPDH to inhibit host immune response
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GAPDH as a target
Selection of peptides absent from human GAPDH

Criteria for peptide selection
- Surface exposed bGAPDH peptides;
- Not present in human GAPDH;
- Peptide size from 8 to 20 amino-acids
- Conjugated to large carrier protein (KLH)
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Vieira et al. Unpublished Data

Preventive Immunotherapy
Efficacy in mice

K. pneumoniae
ESBL-producing

E. coli
ESBL-producing

S. aureus
MRSA

S. pneumoniae
penicillin resistant

S. agalactiae
serotype III

K. pneumoniae
89% vs 13%

E. coli
58% vs 0%

S. aureus
73% vs 19%

S. pneumoniae
63% vs 0%

S. agalactiae
83% vs 18%

PNV successfully concluded animal trials and is ready for Human Clinical Trials

Survival Rate with PNV (cPNV4)
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Preventive Immunotherapy
Development Pipeline: PNV vs Market

Market availablePhase IIIPhase IIPhase IPreclinical

NO Available Vaccines
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PNV has the potential to become the 1st vaccine in the world 

effective against all serotypes of these 5 deadly bacteria

*

**

* 20 serotypes
** 15 serotypes



GAPDH as a target
Clinical Data
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Normalized Titers 
Infected samples show high titers of IgG specific to bacterial surface
- Isopropanol-fixed bacteria or recombiant S. aureus isdA were used for ELISA plate coating

Anti-GAPDH IgG in infected patients

125 individuals with proven bacterial infection 

- E. coli: 90 individuals

- K. pneumoniae: 35 individuals 

80 Healthy Controls (HC)
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Individuals with proven bacterial infection had significantly lower plasma 
anti-GAPDH IgG titers when compared with healthy controls

125 individuals with proven bacterial infection 

- E. coli: 90 individuals

- K. pneumoniae: 35 individuals 

80 Healthy Controls (HC)

Anti-GAPDH IgG in infected patients



12For a safer tomorrow

0 1 2 3 4
0

1

2

3

4

log10 anti-bGAPDH K. pneumoniae IgG titers

lo
g 1

0 
an

ti-
K

. p
ne

um
on

ia
e

Ig
G

 ti
te

rs

Spearman r= -0.8202
p< 0.0001

0 1 2 3 4
0

1

2

3

4

log10 anti-bGAPDH E. coli IgG titers

lo
g 1

0 a
nt

i-E
. c

ol
i I

gG
 ti

te
rs

Spearman r= -0.8350
p< 0.0001

Normalized Titers 
Infected samples show high titers of IgG specific to bacterial surface
- Isopropanol-fixed bacteria or recombiant S. aureus isdA were used for ELISA plate coating

Anti-GAPDH IgG in infected patients
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- Individuals with proven bacterial infection had

significantly higher IL-10 concentration in the

blood when compared with healthy controls.

- No IL-10 was detecetd in the blood of healthy

controls.

IL-10 concentration in infected patients



14For a safer tomorrowConfidential

Detection of bGAPDH in infected patients

% GAPDH*

HC 0

E. coli 69

K. pneumoniae 75

The presence of bacterial GAPDH in the plasma of infected patients and healthy controls was performed by ELISA and confirmed
(double-checked) by Mass-Spec.
- All the plasma samples were centrifuged (10,000g) and filtered (0,2 µm) to exclude the presence of bacteria

* Percentage of samples where GAPDH was 
detected 

Bacterial GAPDH can be detected in the blood of 70% of the infected individuals
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Preventive Immunotherapy
Anti-bGAPDH Antibodies reduce bacteremia in human cells

Purified anti-cPNV4 IgG reduces bacteremia in cord-blood
Total cord-blood cells were plated in 24-well plate (107 cells/well). S. aureus, E. coli or S. agalactiae cells were added at a multiplicity of infection (nº cord-blood cells/nº bacteria cells) of 1
in the presence of 200 μg of purified anti-cPNV4 IgG or anti-KLH IgG (isotype control). Cell cultures were incubated for 3h at 37ºC with gentle shaking. At the end of the incubation period,
bacterial CFU were quantified in the supernatants. Graphics represent data from at least 11 independent experiments with cells from 40 different donors. Cord-blood was obtained from
Coimbra University Hospital upon informed consent.
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Our Immune system has a unique ability to “sense danger”
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