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• More antibiotics 

• Broad spectrum 

• Higher resistance 

• More toxicity 

• Higher cost 

Cancer patients Difficult to treat infections 

MULTIRESISTANCE 
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Martinez-Nadal G, et al. Inappropriate empiric antibiotic treatment in high-risk neutropenic patients 

with bacteremia in the era of multi-drug resistance. Clin Infect Dis 2019;  doi: 10.1093/cid/ciz319.  

A total of 

 

 

 

 received IEAT 

24% 

1615 episodes of BSI in neutropenic patients 

IDSA 

recommendations 

were followed in 87% 

of cases 

MOST FREQ CAUSATIVE AGENTS 

E. coli          24% 

CoNS           20% 

P. aeruginosa  16% 

Enterococcus spp 13% 

Klebsiella spp   9% 
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Personalized medicine 



Can a computer make predictions that help in the 

clinical decision-making process? 



HAY DATOS 

MANEJO DE LA PROBABILIDAD 

No doubt!!!! 
-I HAVE DATA 

- I’M BETTER WITH PROBABILITY 

THAN YOU ARE 



S e a r c h i n g  f o r  s o l u t i o n s  
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Tellez A, et al. Identifying the most important data for research in the field of 

infectious diseases: thinking on the basis of artificial intelligence. Submitted 
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Medical workflow variables 

Total variables = 4488 

Structured data 

in our EHR 

n (%) 

Unstructured data in 

our EHR 

n (%) 

Epidemiology 203 (4.5) 185 (4.1) 

Admission 84 (1.9) 0 

Demographics 664 (14.8) 251 (5.6) 

Comorbidities 547 (12.2) 9 (0.2) 

Clinical manifestations  195 (4.3) 325 (7.2) 

Laboratory  317 (7.1) 0 

Microbiology 513 (11.4) 13 (0.3) 

Other diagnosis 477 (10.6) 11 (0.2) 

Treatment 487 (10.9) 2 (0) 

Outcomes 180 (4) 21 (0.5) 

Other 1 (0) 3 (0.1) 



We need 100% optimal data quality! 



 



Data circuit 

1 2 3 4 

5 

6 7 8 9 

Data 
extraction 
from SAP 

Data 
reorganisation 

Data-cleaning 

Data 
unification 

Creation of a 
definition 

Variable 
verification 

Approval Dictionary 
verification 

Load in 
MySQL 

Presentation made by Dra. Garcia Vidal for training purposes 
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RESEARCH MANAGMENT 





Garcia-Vidal C, et al. Artificial intelligence to support clinical decision-making process. 

EBioMedicine 2019; 46: 27-29. 
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Identification of febrile neutropenia episode 

Data retrieved from EHR-> Neuronal network algorithm 

Prediction 

Garcia-Vidal C, et al. CAPS program_Smart Support System for Medicine. Ebiomedicine 2019; 46: 27-29.  
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Antibiotics use 

MDR enviroment 

Microbiota Status 

Attending physician Clinical Severity 

Age Shock 

Renal 

function 

Team’s 

experience 

Your experience 

Age 

Baseline diseases 

Number of rooms 

Hospital’s Characteristic 

Antibiotic use 

Prior treatments 

Team’s experience 

ICU setting 

Hospital environment 
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Análisis en tres dimensiones  
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Garcia-Vidal C, et al. Machine learning to assess the risk of multidrug-resistant Gram-

negative bacilli infections in febrile neutropenic haematological patients. Infectious 

Diseases and Therapy, 2021. 

7 million pieces of data 
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Garcia-Vidal C, et al. Machine learning to assess the risk of multidrug-resistant Gram-

negative bacilli infections in febrile neutropenic haematological patients. Infectious 

Diseases and Therapy, 2021. 



Identification of febrile neutropenia episode 

Data retrieved from EHR-> Neuronal network algorithm 

Prediction 

Garcia-Vidal C, et al. CAPS program_Smart Support System for Medicine. Ebiomedicine 2019; 46: 27-29.  

  

Link to -> Treatment recommendation 
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C O V I D - 1 9  C E N T R A L  C O N T R O L  

WE ACHIEVED MORE THAN  3 TRILLION PIECES OF HIGH QUALITY 

OF DATA FROM PATIENTS WITH COVID-19 IN FOUR MONTHS 





Infection 

DAY 0 

Viral symptoms 

Asymptomatic patient 

DAY 3-5 

Cure 

 

Persistance 

Severe Illness (patterns): 
1.  Inflammatory 
2. Super-infection 
3. Thrombotic 

BEYOND DAY 7 

 P
E

R
S

O
N

A
L

IZ
E

D
 T

R
E

A
T

M
E

N
T

 
Garcia-Vidal C, et al.Personalized therapy approach for hospitalized patients 

with COVID-19. Clinical Infectious Disease 2020; doi: 10.1093 

Specific analytic patterns 



Virus Inflammation Co-infection Thrombopaty Others 

x Pacient 1 

x x Pacient 2 

x x Pacient 3 

… Remdesivir 

Plasma 

Monoclonal antibodies 

Paxlovid 

Molnupinavir 

Tocilizumab 

Dexametasona 

Anakinra 

Baricitinib 

… 

Antibiotics 

Antifungals 

Anticoagulation Others 

Dyspnea, fever, cougth, … 

x x 

x x 

Day 1 

Day 2 

x 

SUBJECTIVE 

Days from 

symptoms onset 

CT-PCT 

Lymphocite count 

C-RP 

Ferritin 

LDH 

Procalcitonin/ Cr 

Urinary antigen 

Sputum culture 

Dimer-D 

CT scan 

Troponin 

Others 
OBJECTIVE 

H o s p i t a l  C l i n i c -  C O V I D 1 9  T r e a t m e n t  
g u i d e l i n e s   
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EIT health award 2020 

 (European Union-Innovative Technology Department)!!!! 
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R E A L - T I M E  H O S P I T A L  P I C T U R E  

 

Co-infection 

Patients with suspiction of thrombotic 
diseases 

Ready for hospital discharge! 

Antiinflammatory Treatment 

COVID-19 Central Control (C3) 



Garcia-Vidal C, et al.Personalized therapy approach for hospitalized patients 

with COVID-19. Clinical Infectious Disease 2020; doi: 10.1093 

   Multivariate analyses showed that personalized therapy was 

independently associated with decreased early mortality (OR 0.144; 95% 

confidence interval [CI], 0.03–0.686; p=0.015). 

 Increasing age (OR 1.06; 95% CI, 1.003-1.121; p=0.038) and 

therapeutic effort limitation (OR 9.684; 95% CI, 2.934-31.959; p<0.001) 

were found as independent factors associated with higher mortality.  

 The goodness of fit of the model -> Hosmer-Lemeshow test (p=0.275). 

The discriminatory power of the model had an AUC of 0.907 (95% CI, 

0.847–0.967), demonstrating an excellent ability to predict mortality. 
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Treatment 

Co-infection 

Ready for hospital discharge! 

COVID-19 Central Control (C3) 

Severe patients with 

inflammatory pattern Need antivirals! 

Patients with 

thrombotic diseases 



 

https://www.naftaliharris.com/blog/visualizing-k-means-clustering/ 



 

Data provided by the author for educational purposes. 



Data provided by the author for educational purposes. 



Garcia-Vidal C, et al. Clustering and validation of clinical phenotypes of 

hospitalized patients with COVID-19 and their various responses to 

remdesivir . Submitted 
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Data provided by the author for educational purposes. 
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Clusters Mortality 

Data provided by the author for educational purposes. 

Garcia-Vidal C, et al. Clustering and validation of clinical phenotypes of 

hospitalized patients with COVID-19 and their various responses to 

remdesivir . Submitted 
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Data provided by the author for educational purposes. 

Garcia-Vidal C, et al. Clustering and validation of clinical phenotypes of 

hospitalized patients with COVID-19 and their various responses to 

remdesivir . Submitted 

  



 







Derivation cohort 

Validation cohort 
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Garcia-Vidal C, et al. Artificial intelligence with deep learning identify 

patients hospitalised with COVID-19 in whom remdesivir decreased 

mortality. Work in process 

  



Tocilizumab  

Garcia-Vidal C, et al. Trends in mortality of hospitalized COVID-19 patients: A single 

centre observational cohort study from Spain. The Lancet Regional Health 2021 
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Overall mortality decreased from 

11.6% in the first month to 1.4% in the 

last month, reflecting a progressive, 

significant downward trend  

(p for trend <0.001). 



Thanks for you 
attention 

     cgarciav@clinic.cat 
     @c_garciavidal   ->  follow me!  


