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The University Hospital of Valme is one of the largest hospitals in Seville (coverage for more 
than 300,000 people), and is also affiliated to the Biomedical Research Institute of Seville 
(IBiS).  
 
The Clinical and Experimental Pharmacology Research Unit is broad-based, and includes basic 
research of molecular mechanisms underlying normal and abnormal physiology to define 
novel therapeutic targets; translational research; and clinical research to examine the behavior 
of novel therapeutics in humans.  
 

1. The Institution 
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Neuropharmacology Research Group 
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1. The Institution 
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2. The Product 

 AMINOPROCALCITONIN (NPCT) is a 57-aminoacid peptide derived from the 
prohormone procalcitonin (ProCT) encoded by the CALCA gene on chromosome 11. 

 NPCT is a highly conserved peptide during evolution with a structural  homology 
over 85% in all mammals. 

 NPCT is a neuropeptide involved in energy homeostasis.  
 NPCT is ubiquitously and uniformly expressed in multiple tissues throughout the 

body in response to sepsis.    

New 
 Approaches 

SIRS*, severe sepsis  
and septic shock 

Acute lung injury (ALI)  
secondary to sepsis 

Neurodegenerative diseases 
 Alzheimer Disease 

NPCT as a new therapeutic 
target 

*SIRS: Systemic inflammatory response syndrome 

NPCT more than a harmful biomarker. 
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Diagnosis, treatment and prevention of diseases, which occur with alteration of 
the systemic inflammatory response.  
 

2. The Product 

a)  Target Indications 

INFLAMMATORY 
RESPONSE 

Metabolic 
stress 

Sepsis 

Sepsis 
shock 

Systematic 
Inflammatory 

response 
syndrome 

Acute lung 
injury 

Alzheimer’s 
disease 

There is no ideal markers for these 
indications, even though the earliest 
possible diagnosis and treatment is 
decisive in the patient’s survival. 

Even though the improvement and 
acceleration of diagnostic procedure 
has been researched worldwide for 
decades, there has been no 
trailblazing development in this field. 
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• Sepsis is a major cause of mortality throughout the world, killing about 1.400 people every 
day.  
 

• Over 18 million cases of severe sepsis worldwide each year. 
 

• Up to 135,000 European and 215,000 American deaths each year.  
 

• Approximately 28.6% average overall mortality for sepsis, severe sepsis and septic shock Death 
is common among sepsis patients, with around 28–50% of patients dying within the first month 
of diagnosis.  
 

• Sepsis affects over 35% of ICU patients, and manifests in approximately 2/3 of these patients as 
severe sepsis or septic shock. 
 

• Up to 82% mortality for patients with septic shock.  

2. The Product 

a)  Target Indications 

 
Delayed diagnosis leads to progression of disease and the need for more invasive and costly 

treatment 
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• Costs per case: 22.100 US$ 

• Length of stay in ICU: 18 days (vs. 5 days in pts without sepsis) 

• Costs per day: 1650 €/day (death) / 1160 € (survived) 

SEPSIS 

2. The Product 

a)  Target Indications 

• Each year the cost of treating sepsis patients increases and is 
currently as high as €7.6 billion in Europe and €17.4 billion in the 
US.  

• The treatment of sepsis places a significant burden on healthcare 
resources, accounting for 40% of total ICUs expenditure. 
 

Sepsis exacts a high toll  

Global sepsis therapeutics is forecast to grow at a CAGR (Compound Annual Growth Rate) of 5.8%  
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2. The Product 

a)  Target Indications 
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Comparison with Other Major Diseases 

No existing effective treatments  
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2. The Product 

 
• True incidence unknown ranging from 1.5 to 

75 per 100,000 population per year.  
• ALI/ ARDS affects more than 150,000 people in 

the US annually with a mortality rate projected 
at 30-40% owing to multiple organ failure.  

• About 16% of all patients ventilated in the ICU 
for 24 h or more develop ALI. 

• ALI is diagnosed clinically and radiologically, 
which are non-specific methods and are 
subject to interobserver variability. 

 
ALI/ ARDS is believed to be a public health 
crisis representing high costs to healthcare 

systems. 
 

a) Target Indications 

ACUTE LUNG INJURY (ALI) - ACUTE RESPIRATORY DISTRESS SYNDROME (ARDS) 

No existing effective treatments  

http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=L4H9d7_slvT67M&tbnid=Bd_9tzTA8ds8cM:&ved=0CAUQjRw&url=http://www.congresosebc2013.es/Sponsors/&ei=OhmkU5bsFaLU0QXHqIDgBg&bvm=bv.69411363,d.d2k&psig=AFQjCNGejs85JMEdvRvYCSF7pBL1xHdKAg&ust=1403349665674325


XI Encuentro de Cooperación Farma-Biotech  

Percentage Changes in Selected Causes of 
Death (all ages) 2000-2010    

“Somewhere in the world, someone develops 
Alzheimer’s every 7 seconds” 

2. The Product 

a)  Target Indications 

ALZHEIMER’S DISEASE (AD) 
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2. The Product 

ALZHEIMER’S DISEASE (AD): UNMET MEDICAL NEED 
 

• Current average diagnosis rate in main pharma major markets is around 56.4% > 
However, diagnostics and biomarkers segment is estimated to reach $2.9 billion in 2014 
and is expected to increase at a 5-year CAGR of nearly 20%. 
 

• Current treatments offer only slight improvements for a limited period of time (12-14 
months) > Nevertheless, AD market is currently estimated at $5 bn annually and 
expected to rise to $20 bn by 2020, with sales expectations for the first disease 
modifying-treatment between $3 and $5 bn. 
 

• Lack of alternative therapies: a new drug able to delay the progression of the disease is 
expected to favorably compete for this AD market. 

 
No existing effective diagnostics & treatments  

 

a) Target Indications 
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b) Innovative mechanisms of action 

Molecular Target: NFkB 

ANTIINFLAMMATORY  

Metabolic 
stress 

Sepsis 

Sepsis 
shock 

Acute lung 
injury 

Alzheimer’s 
disease 

NEUROPROTECTIVE 

2. The Product 

Anti-Aminoprocalcitonin 
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2. The Product 

b) Innovative mechanisms of action 
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c) Differential features facing the market 

2. The Product 

• Currently available diagnostic systems lack specificity due to 
cross-reactions with other molecules, such as PCT. Although 
diagnostic effectiveness of this marker is better than that of 
other infection markers, such as C-reactive protein, studies 
have not yet sufficiently proven that the use of the PCT marker 
can lower the mortality rate from sepsis.  

• These systems may also require the use of two antibodies.  
• N-PCT is the most abundant CALCA gene product in plasma of 

septic patients and has the greatest specificity for 
differentiating patients with systemic inflammatory response 
syndrome (SIRS) from those with sepsis, when compared with 
other biomarkers such as IL-2, IL-6, IL-8, CRP and TNF-α. 

• Methodological approach provides a reliable and very specific 
way to detect those diseases involving an alteration of the 
inflammatory response or metabolic stress. 

DIAGNOSTICS 
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• Synthetized antibodies influencing the physiological reaction 
caused by N-PCT open a new therapeutic approach in sepsis 
since serum concentrations of N-PCT are significantly higher 
than those of PCT in systemic inflammatory processes and 
severe/ sepsis septic shock, and apparently N-PCT is actively 
involved in these processes.  

• These antibodies may be also useful for the treatment of other 
diseases with unmet medical needs since it has been shown that 
neutralization of the circulating N-PCT normalizes the levels of 
PCT and cytokines in animals with long-term survival. 

• Safe and well  tolerated due to their high specifity. 
• Small monoclonal antibodies (7-13 aa.): Facilitates their scaled-

up production.  
• Existing competition in the sepsis therapeutics market is weak. 

Therefore the unmet need remains high.  

THERAPY 

c) Differential features facing the market 

2. The Product 
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2. The Product 

d) Current status of development 

«…. Tavares and Miñano used a specific anti NPCT 
in rats with severe endotoxic shock... They 

confirmed that imunoneutralization of  NPCT 
saves the animals from this severe illness.  

US13/527,069 
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Lethal sepsis by Cecal Ligation 
and Puncture  

Lethal endotoxemia 
LPS (15 mg/kg, ip) 

i.p. Minipumps  

ELISA Real Time-PCR, Western-Blot 
  

Inmunohistochemistry 

SURVIVAL 

SEPSIS 
ALI 

d) Current status of development 

2. The Product 

ALZHEIMER’S DISEASE 

Celular culture 

Anti-Aminoprocalcitonin 

APP/PS1 transgenic mice 

Postmortem 
brain tissue  
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2. The Product 

d) Current status of development 

Effects of anti-NPCT on LPS-induced mortality 

SURVIVAL 
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2. The Product 

Effect of prophylactic and therapeutic anti N-PCT administration on survival after a 
lethal dose of LPS 

d) Current status of development 

SURVIVAL 
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Anti-NPCT pre-treatment reduces LPS-induced hypothalamic CALCA gene expression and ProCT 
production in hypothalamus 

d) Current status of development 

2. The Product 
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Effects of anti-NPCT on LPS-induced pro- and anti-inflammatory factors 

d) Current status of development 

2. The Product 

EARLY PRO-INFLAMMATORY 
RESPONSE 

ANTI-INFLAMMATORY 
LATE RESPONSE 

Anti-Aminoprocalcitonin 

Anti NPCT 
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d) Current status of development 

2. The Product 

Immunoneutralization of Endogenous Aminoprocalcitonin Attenuates Sepsis-Induced Acute Lung Injury and Mortality in Rats. 
Eva Tavares,  Rosario Maldonado,  and Francisco J. Miñano. Am J Pathology. In press. 2014 

PCT/ES2013/070831 

SURVIVAL 

 Anti-NPCT attenuates CLP-induced mortality 
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Immunoneutralization of NPCT reduces CLP-induced 
expression of CALCA, ProCT and NPCT in the lung tissues 

of the rats 

d) Current status of development 

2. The Product 

CALCA gen expression 
ProCT 
NPCT 
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Inhibition of CLP-induced lung inflammation by anti-NPCT treatment 
d) Current status of development 

2. The Product 

Edema 
Lung injury 
Neutrophil infiltration 
Bacterial load 
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Anti-NPCT reduces the pulmonary production of inflammatory cytokines in septic rats 

d) Current status of development 

2. The Product 

EARLY PRO-INFLAMMATORY 
RESPONSE 

ANTI-INFLAMMATORY 
LATE RESPONSE 

Anti-Aminoprocalcitonin 

Anti NPCT 
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Immunoneutralization of NPCT inhibits IκBα 
degradation and nuclear NFκ-B p65 

translocation in lung tissues of septic rats 

d) Current status of development 

2. The Product 

Molecular Target: NFkB 

NPCT X 
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2. The Product 

P201430015 

d) Current status of development 

26-29 March 2014 
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NPCT expression in APP/Ps1 mouse brain 

d) Current status of development 

2. The Product 
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d) Current status of development 
2. The Product 

Alzheimer Disease patients 
Hippocampus Cerebral Cortex 
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Immunoneutralization of NPCT. Behavioral effects in APP/PS1 mice 

d) Current status of development 

2. The Product 
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d) Current status of development 
2. The Product 

“Immunoneutralization of NPCT reduces the 
plasma production of inflammatory 

cytokines in AD”  

EARLY PRO-INFLAMMATORY 
RESPONSE 

ANTI-INFLAMMATORY 
LATE RESPONSE 

Anti-Aminoprocalcitonin 
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NPCT regulate Aβ-induced cytotoxicity in vitro 

Viability evaluation in SK-SY-5Y neuroblastome cells treated with or without 
Aβ1-42 (10 µM), and anti-NPCT (2.5, 25, 50 µg/ml)  

2. The Product 

Aβ42 + anti-NPCT 

24h 

0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 

O
D

 

0.7 
0.8 

Aβ42 

control 

anti-NPCT 

-         -       -        -        -        -        -        - 
-         +       -        -        -        -        -        - 
-         -      2.5     25       50         -         -       - 
-         -       -        -        -       2.5       25       50 

* 

Aβ42 + anti-NPCT 

48h 
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0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
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0.7 
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anti-NPCT 

-        -        -       -        -        -         -       - 
-        +        -       -        -        -         -       - 
-        -       2.5     25       50         -        -       - 
-        -        -       -        -       2.5       25       50 

** 

d) Current status of development 
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d) Current status of development  

2. The Product 

• Mechanism of action, toxicity and in vitro and in vivo efficacy studies have 
been successfully completed with very promising results.  
 

• Following step would be to design and produce an humanized Ab 
for subsequent clinical trials. 

Target 
discovery 

Target 
validation 

Ab & 
Peptides 
synthesis 

Ab & 
Peptides 

validation 

Preclinical 
PoC           

(in vitro) 

Preclinical 
PoC          

(in vivo) 

Preclinical 
Regulatory 
Toxicology 

Clinical 
trials 

THERAPEUTIC 
AREA PRODUCT 

SIRS 
SEPSIS 

ALI 
INFLAMMATION 

ALZHEIMER’S 
DISEASE 

Anti-NPCT (44-57) 

Anti-NPCT (44-51) 

Anti-NPCT (51-57) 
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e) IPR protection 

2. The Product 

PCT/ES2013/070831 P201430015 US13/527,069 

Filed in Jun 2012 
(Prov. Appl. Filed on Jun 2011)  

Filed in Nov 2013  
(priority date: Nov 12)  

Filed in Jan 2014  

- Isolated nucleotides, peptides 
and  antibodies obtained from 
said peptides. 
 

- Their use for the early diagnosis 
& treatment of diseases that 
develop alterations of the 
inflammatory or metabolic stress.  
 

- 2nd medical uses: sepsis, septic 
shock, cardiogenic shock, post-
surgical complications, peritonitis, 
transplants, autoimmune 
diseases, obesity, diabetes, 
bacterial meningitis, neoplasias or 
neurodegenerative diseases that 
develop with inflammation. 

- Use of said peptides or antibodies 
in the treatment of lung injury, 
including sepsis-derived lung 
injury or septic shock (2nd medical 
use). 
 

- A fusion protein comprising said 
peptides and a second peptide 
ables to carry a peptide into the 
cell. 
 

- Use of said peptides or antibodies 
in the prevention or treatment of 
a neurodegenerative disease 
 

- A fusion protein comprising said 
peptides and a second peptide 
ables to carry a peptide into the 
cell for said 2nd medical use. 
 

- Use of said peptides, Abs, fusion 
proteins, as well as 
pharmaceutical compositions 
comprising them, for the 
treatment of Alzheimer’s disease, 
among others neurodegenerative 
diseases. 
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f) Pitfalls & Risks to be considered 

2. The Product 

• Preliminary evidence that these antibodies prepared against the disclosed 
sequences have high affinity and specificity on (the) antigen (s) described, so that 
bind specifically to the free N-PCT and not to the whole molecule of PCT (ELISA), 
must be confirmed (pending results of studies in vitro and in vivo activity). 
 

• N-PCT function and mechanism of action remain to be fully elucidated.  
 

• Design and production of an humanized antibody for preclinical regulatory 
toxicology and clinical trials are needed.  
 

• Regarding the diagnostic use, the design and development of the kit, as well as 
the scaling-up of the antibody production, should be performed. 
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• Looking for a partner interested in a license and/or a 
collaboration agreement (First Option Agreement) to 
further develop and exploit this innovative technology.  

• Open to establishing partnerships for co-development of the 
technology before reaching the market and highly interested in 
applying to different funding calls, mainly to Horizon 2020.  

NEXTS STEPS OF DEVELOPMENT 

3. Partnering opportunities 

• Further perform the in vitro and in vivo PoC studies with Anti-NPCT (44-51) & Anti-NPCT 
(51-57). 
 

• Develop an humanized antibody for preclinical regulatory toxicology and clinical trials. 
 

• Further develop a kit for quantifying the levels of N-PCT, as well as scale-up the current 
antibody production. 
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CONTACT INFORMATION 

Javier Miñano Sanchez, MD, PhD. 
Departamento de Farmacología Pediatría y 
Radiología. Facultad de Medicina. Universidad 
de Sevilla 
C/ Dr. Fedriani S/N, 41009. Sevilla. 
 Tef: (+34) 955015877 
jminano@us.es 

Eva Tavares Vázquez, PhD. 
Unidad de Farmacología Experimental y Clínica. 
Hospital Virgen de Valme.  
Crta. Cádiz S/N, 41014. Sevilla. 
Tef: (+34) 667524522 
eva.tavares.exts@juntadeandalucia.es 
 

Pablo Hervás Ballesteros 
Technology Transfer Unit (OTT-SSPA-FISEVI) 
Pablo.hervas.exts@juntadeandalucia.es 
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