
DRUG SAFETY ASSESSMENT 
Case studies

The appearance of serious unexpected adverse events constitutes a frequent reason for drug discontinuation, result-
ing in unsustainable financial losses for pharmaceutical companies. A deep knowledge on the safety profile of the 
compounds in the pipeline is essential to make informed decisions that maximize the chances of success.

What does Anaxomics offer?
Anaxomics has developed the Therapeutic Performance Mapping System (TPMS), a proprietary technology that 
employs the latest advances in systems biology to model the safety profile of compounds based on known and 
predicted targets. 

The safety assessment is offered in two distinct modalities: 

From the drug to the adverse events: 
Is my drug safe? Which adverse events might I expect?

From the pathophysiology to the drug:
Which drugs might have a negative impact on the disease?

Identification of drugs adversely contributing to the development of a disease

Elucidation of the mechanism of action causing adverse events

Potential adverse events associated with a drug based on its drug targets

Life Quality (LQ) assessment through the relationship between adverse events and well-being

Complete target profile Human protein map Mathematical model Clinical safety profile

QT prolongation

NAFLD

QT prolongation headache

heartburn

NAFLD

gout

1

2

Disease characterization Human protein map Mathematical model Drugs with a negative 
impact

drug 1

drug 2

drug 3



Drug safety assessment
Safety considerations to screen drug candidates

AX_DrugA and AX_DrugB target profiling 

Biological network construction 

Mathematical model generation 

Safety and life quality assessment

Evaluation of strategic decisions and next 
steps to follow
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The procedure

Safety assessment results

The objective
A venture capital fund (VC) wanted to invest in a new pharmaceutical start-up with two histone deacetylase 
inhibitors (HDACi) in its pipeline: AX_DrugA and AX_DrugB. The VC needed expert assessment from Anaxomics to 
select the best candidate to move forward on the basis of safety considerations.

We modelled the whole target profile of the drug 
under study using a combination of structure-based 
and systems biology technologies. The top predicted 
drug targets identified in this manner, along with those 
provided by the client, were used as an input for TPMS 
mathematical models.

Conclusions and evaluation of strategic decisions
According to TPMS technology, AX_DrugB was the best candidate to further advance in pre-clinical development:

AX_DrugB displayed superior selectivity compared to AX_DrugA and other HDACi’s

AX_DrugB was found to have a good LQ coefficient.

No severe adverse events were predicted for AX_DrugB

The VC decided to invest in AX_DrugB, which showed the most promising 
safety pro�le. Additionally, Anaxomics provided a list of potential indications 

and a market analysis giving an overview of the �eld.

TPMS predicted the most probable off-target and 
target-related adverse events (AEs) based on the 
information about the investigational HDACi’s. The 
safety profile was also evaluated on the basis of a 
Life Quality (LQ) value, which assesses the overall 
impact of a drug on human well-being by taking 
into account the severity of each putative AE.

Anaxomics Biotech
c/Balmes, 89, 4º 2ª 
08008, Barcelona
Spain

info@anaxomics.com                                                   

+34 93 451 67 17

www.anaxomics.com

info@anaxomics.com                                                   



Drug safety assessment
Safety benchmarking of a new multiple sclerosis drug

Drug characterization and target profiling 

Biological network construction 

Mathematical model generation 

Safety and life quality assessment

3

4

1

2

The procedure
We have applied TPMS technology to identify new 
drugs to treat MS: 

Safety assessment results
TPMS predicted the most probable off-target and target-related adverse events (AEs) based on the information 
about the investigational MS drug. The report delivered to the client contained a list of manually reviewed AEs ranked 
according to TPMS calculations. 

The results of the safety profile were also provided on the basis of a life quality (LQ) value, which assesses the overall 
impact of a drug on human well-being by taking into account the severity of each putative AEs. In other words, LQ 
is a global value that measures how acutely the set of predicted AEs will affect the life quality of a patient.

The objective
A European biotechnological company wanted to find out how a new investigational drug for multiple sclerosis (MS) 
compares to standard of care in terms of safety and life quality.

The new drug ranked sixth in terms of life quality among a list of sixteen 
pharmaceutical compounds approved for treating multiple sclerosis.

We modelled the whole target profile of the drug 
under study using a combination of structure-based 
and systems biology technologies. The top predicted 
drug targets identified in this manner, along with 
those provided by the client, were used as an input 
for TPMS mathematical models.
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Drug safety assessment
Prediction of drug safety issues related to AD

AD characterization using available knowledge 

Creation of the AD biological network 

Mathematical model generation 

Safety assessment and MoA identification

3

4

1

2

The procedure

Experimental checking 
We first used AD-like cellular models (PS70 CHO cells) to confirm 
the validity of TPMS predictions and the relevance of our findings 
was later assessed in 3xTg-AD mice. Aβ-immunoprecipitation 

coupled with mass spectrometry analysis was employed to gain a deeper 
insight into the relative formation of Aβ species.

The objective  
Given the increasing prevalence of Alzheimer’s disease (AD) and the complexity of its pathogenesis, we wanted to 
identify drugs that may adversely contribute to the development of this neurodegenerative disorder.

 TPMS results:
TPMS revealed a new, non-obvious 
unexpected mechanistic associa-
tion between proton-pump inhibi-
tors (PPIs) and Alzheimer’s disease, 
and specifically with Aß pathology.

E�ect of proton-pump inhibitors on Aß 
pathology

Mechanisms of action of lansoprazole on 
Aβ production

PS70 cells were treated for 24h with PPIs at different 
concentrations. DAPT was used as a positive control. All the 
PPIs increased Aβ42 levels in a dose-dependent manner.

Lansoprazole could increase BACE1 activity and shift the 
γ-secretase cleavage, thereby augmenting the overall Aβ 
production. 

The experimental checking 
demonstrates the TPMS results: 
Proton-pump inhibitors have a 

dose-dependent, class-dependent 
e�ect on amyloid production

Evidences sustaining the predicted 
mechanism: lansporazole acts as a 

dual modulator of the 
amyloidogenic pathway involved in 

the Aß production
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