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Data extraction of 21 health conditions from clinical notes from patients
with severe mental illness
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Real-world data in real-time!

MedCAT - NLP



* Are antihypertensive drugs safe for COVID-19 patients?

YES



Are there any ethnic differences in COVID-19 hospital admission risk?

YES



Hospital Admission



In-Hospital Mortality



* Could we improve the current admission guidelines, NEWS2, and 
identify better individuals at greater risk, using blood biomarkers
data? 



National Early Warning Score (NEWS2)

Blood Biomarkers



Study Cohorts:

KCH training cohort (n=1276): all 
adult inpatients testing positive 
for SARS-Cov2 by RT-PCR between 
1st March to 31st April 2020 at 
King’s College Hospital and 
Princess Royal University Hospital.

External Validation Cohorts
1.Guys and St Thomas’ Hospital NHS Foundation 
Trust (GSTT) (n=988 -3rd March to 26th August)
2.University Hospitals Southampton NHS 
Foundation Trust (UHS) (n=633 -7th March to 6th 
June)
3. University Hospitals Bristol and Weston NHS 
Foundation Trust (UHBW) (n=190 -12th March to 
11th June)
4. University College Hospital London (UCH) 
(n=411 -1st February to 30th April).
5. University Hospitals Birmingham (UHB) 
(n=1037).
6. Oslo University Hospital (OUH) (n=166 -6th 
March to 13th June)
7. Wuhan Sixth Hospital and Taikang Tongji 
Hospital (n=2815 -4th February to 30th March)



Outcome
Severe COVID disease (transfer to 
ICU/death (WHO-COVID-19 
Outcomes Scales 6-8) at 14 days 
following hospital admission.  

Demographics. Age, sex, self-defined 
ethnicity as White vs. non-White 
(Black, Asian, or other and minority 
ethnic).

Comorbidities: hypertension, diabetes, 
heart disease (heart failure and ischemic 
heart disease), respiratory disease 
(asthma and chronic obstructive 
pulmonary disease, COPD) and chronic 
kidney disease. 



Blood parameters: 

Albumin (g/L), C-reactive protein (CRP; 
mg/L), estimated Glomerular Filtration 
Rate (eGFR; mL/min), Haemoglobin 
(g/L), lymphocyte count (x 109/L), 
neutrophil count (x 109/L), and platelet 
count (PLT; x 109/L), neutrophil-to-
lymphocyte ratio (NLR),  lymphocyte-to-
CRP ratio, and urea (mmol/L) (units). 

Physiological parameters:

Respiratory rate (breaths per minute), 
oxygen saturation (%), supplemental 
oxygen flow rate (L/min), diastolic blood 
pressure (unitsmmHg ), systolic blood 
pressure (mmHg), heart rate 
(beats/min), temperature (°C), and 
consciousness (Glasgow Coma Scale; 
GCS). 

*For all parameters we used the first available measure up to 48 hours following 
hospital admission.



Principal findings: 

1) The derived model for 14-day ICU transfer/death included nine parameters: 

NEWS2 score +

age +

supplemental oxygen flow rate

urea

oxygen saturation

CRP

estimated GFR

neutrophil count

neutrophil/lymphocyte ratio 



* Could we stratify patients not only based on their baseline data 
on these biomarkers but also include their changes over time? 



Biological responses to COVID-19: Insights from physiological and blood biomarker 
profiles
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CLASS 1: Typical COVID-19 response 38%
• 56% male, 36% non-White ethnicity. 
• Most common comorbidities: hypertension (49%) and diabetes (33%). 

CLASS 2: Rapid hyperinflammatory 
response 9%

Mortality risk
• Older patients, predominantly White (76%), and with moderate 
prevalence of comorbidities (hypertension 52%, diabetes 30%). 

CLASS 3: Progressive inflammatory 
response 18%

Transfer to ICU risk• Similar to Class 1



CLASS 4: Inflammatory response 
with renal injury 6%

CLASS 5: Hyperinflammatory 
response with renal injury

• 68% male, 66% BAME descent. 
• Highest comorbidity burden among classes (hypertension 81%, IHD 21%, 

heart failure 19%, diabetes 64% and CKD 69%).  

9%
• 70% male, 61% White ethnicity. 

Mortality risk
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