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Innovation against COVID19

6 de maig!
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Garcia-Vidal C, et al. Artificial intelligence to support clinical decision-

making processes. Ebiomedicine 2019; 46:27-29

An intelligent system to read and provide high-quality pieces of 

data retrieved from EHRs in real time
SILD

MORE THAN 
3 TRILLION PIECES OF 

DATA 
FROM PATIENTS WITH 

COVID-19



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

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

Specific analytic patterns

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

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



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.



Virus Inflamación Co-infección Trombopatía Otros

xPaciente 1

x xPaciente 2

xxPaciente 3

…

Remdesivir

Plasma

Ac monoclonales

…

Tocilizumab

Dexametasona

Anakinra

Baricitinib

…

Antibiótico

Antifúngico

Anticoagulación Otros
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Co-infection

Patients with suspiction of thrombotic

diseases

Ready for hospital discharge!

Antiinflammatory Treatment

COVID-19 Central Control (C3)
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EIT health award 2020

(European Union-Innovative Technology Department)!!!!



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).



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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FENOTIPO VIRAL

Primeros diez días desde el inicio de los síntomas

CT bajos

Infecciones persistentes
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Figure 1. Mortality at 60 days according to the Ct value at admission (author’s data)
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Kim et al. NEJM 2021

Rico V, et al. Impact of SARS-CoV-2 Viral load measured by cycle threshold and days from symptoms onset to 
admission on the mortality of hospitalized patients with COVID-19. Under revision



Garcia-Vidal C, et al. Impact of remdesivir according to the pre-admission symptom 
duration in patients with COVID-19. JAC 2021



Garcia-Vidal C, et al. Clinical phenotypes of patients with COVID19 in whom 

remdesivir decreased mortality: non-supervised identification of clusters by 

artificial intelligence. Submitted
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Garcia-Vidal C, et al. Clinical phenotypes of patients with COVID19 in whom 

remdesivir decreased mortality: non-supervised identification of clusters by 

artificial intelligence. Submitted
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Clusters Mortality



Garcia-Vidal C, et al. Clinical phenotypes of patients with COVID19 in whom 

remdesivir decreased mortality: non-supervised identification of clusters by 

artificial intelligence. Submitted
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Transición de Wuhan a Omicron



Hospital Clinic. Our data
Cohorte anterior

(n=3134)
Omicron

(n=90)
Mi planta hoy

(n=19)

Age (median) 66 (54-78) 69(56-80) 78 (65-85)

Comorbilidity 68.3% 95% -

Severe IS 22% 52% -

Age (Excluding IS) 63 (52-76) 74 (63-86) -

O2 at onset 95 (93-97) 97 (94-98) -

Respiratory rate 20 (18-24) 19 (16-24)

PCR at onset 7.6 (3.5-13.9) 4.8 (0.9-11.5) -

Ferritin at onset 538 (241-1075) 414 (144-886) -

LDH at onset 305 (244-392) 255 (193-341) -

Lymphocytes 0.8 (0.6-1.2) 0.7 (0.5-1)

TF Aiello, et al. The Omicron variant of SARS-CoV2 determined a different 

clinical picture in hospitalized patients with COVID19. Submitted

Ct 26 vs 19



Hospital Clinic. Our dataTF Aiello, et al. The Omicron variant of SARS-CoV2 determined a different 

clinical picture in hospitalized patients with COVID19. Submitted

Virus Inflamación Co-infección

Omicron

No Omicron

p

97%

61.8%

<.001

53%

68.1%

.003

30%

50%

0.001

Al ingreso en el hospital… 



Halfmann P, et al. SARS-CoV-2 Omicron virus causes attenuated disease in 

mice and hamsters. Nature; 21 January 2022



Hui KPY, et al. SARS-CoV2 Omicron variant replication in human bronchus

and lung ex vivo; Nature; 27 January 2022

UPPER RESPIRATORY TRACT LUNG



• High number of virus

• Prolonged infections

New variants emerged due to…
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Garcia-Vidal C, et al.Personalized therapy approach for hospitalized patients

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

High concern: 
Adequate
antiviral 

strategies!!!!!

Garcia-Vidal C, et al. Prolonged viral replication in hematologic patients

hospitalized with COVID19. Under review.



Garcia-Vidal C, et al. Prolonged viral replication in hematologic patients

hospitalized with COVID19. Under review.

17 patients with prolonged viral shedding (10.6%):

- Hypogammaglobulinemia: 81%

- Corticosterois within the last 3 m: 70%

- Active hematologic disease: 82%

- Prior rituximab: 20%

- QMT within the last 3 m: 82%

- Prolonged lymphopenia: 53%

The clinical spectrum of these infections range from 

chronic asymptomatic infection to death
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Garcia-Vidal C, et al.Personalized therapy approach for hospitalized patients

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

Garcia-Vidal C, et al. Occurrence of progressive mutations in a hematological patient 

with SARS-CoV-2 and prolonged viral replication. Frontiers Microbiology 2022.

Protein representation of the spike homotrimer in open conformation. The
residues involved in amino acid substitutions are pointed in the structure
representation.



Antivirals Immunologic strategies

Remdesivir Monoclonal antibodies

Molnupiravir -> oral     (uso compasivo: sotromivab)

Paxlovid Hiperimmune plasma

Antiviral strategies



FENOTIPO CO-INFECCION

Cultivo esputo

Antigeno neumococo

Procalcitonina

OJO SUPRAINFECCIÓN



Garcia-Vidal C, et al. Incidence of co-infections and superinfections in 

hospitalized patients with COVID-19: a retrospective cohort study. Clinical

Microbiology and Infection 2020; doi: 10.1016

989 consecutive patients

510 (55.6% man)

Age median 61 years old

Median days of LHS: 11 days



Garcia-Vidal C, et al. Incidence of co-infections and superinfections in 

hospitalized patients with COVID-19: a retrospective cohort study. Clinical

Microbiology and Infection 2020; doi: 10.1016



Moreno-Garcia E, et al. Bacterial co-infection at hospital admission in 

COVID19 patients: how to optimise the use of empirical antibiotics. 

Under review

Microbiological test ordered by the attending physicians were one or more of the

following:

- blood cultures in 803 patients, in whom 8 (1%) were positive

- pneumococcal UAT in 780 patients, in whom 79 (10.1%) were positive

- legionella UAT in 776 patients, all of them negative

- culture of good quality sputum in 145 pts, in whom 17 (11.7%) were positive.



Moreno-Garcia E, et al. Bacterial co-infection at hospital admission in 

COVID19 patients: how to optimise the use of empirical antibiotics. 

Under review



FENOTIPO INFLAMACIÓN

PCR

Ferritina

LDH



Garcia-Vidal, et al. Different inflammatory phenotype in hospitalized

patients with COVID19. In process. 

PCR-> IL-6

Ferritina -> IL-1



DIFERENTES PATRONES DE INFLAMACIÓN– COVID19

→ PCR mayor de 8 + Ferritina mayor de 1000

→ PCR mayor de 8 + Ferritina menor de 1000

→ PCR menor de 8 + Ferritina mayor de 1000

IL-6

IL-1

IL-6 IL-1

Datos propios



IL-6Tocilizumab

Anakinra

Baricitinib

Dexametasona

Estrategias antiinflamatorias

IL-1

Jak 1 y 2 

Mucho



FENOTIPO COAGULOPATÍA

D-Dimero

Troponina



Mensajes finales

Los pacientes con COVID19 presentan diferentes fenotipos de enfermedad que pueden 

evolucionar con los días.

Se debe identificar cuando el paciente presenta un fenotipo viral, inflamatorio, de co-

infección, trombótico y/o otras situaciones clínicas.

Las diferentes variantes se presentan clínicamente con diferentes características 

fenotípicas. 

Es importante ofrecer un tratamiento personalizado y precoz a nuestros pacientes.

Mensajes finales



Gracias por vuestra 

atención

cgarciav@clinic.cat

@c_garciavidal ->  follow me! 


