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WELCOME TO COVID 19 EARLY WARNING SYSTEM FROM BENCHPEDIA

- COUNTRY TO REGION TO HOSPITAL BREAKDOWN FOR DAILY CASES AND DEATHS 

-  AI MODELS ARE USING COMMONLY AVAILABLE LABORATORY DATA TO FIND COVID-19 PATIENTS NEEDING MOST ATTENTION

- Predicts admission to general ward, semi-intensive unit or intensive care unit among confirmed COVID-19 cases.

- RESOURCE AND COST OPTIMIZATION FOR PROVIDERS TO HANDLE PATIENTS  

- DATA REFRESHES EVERY DAY , AND ALLOWS YOU TO BUILD NEW PREDICTIONS AND USE DIFFERENT VARIABLES TO TAKE BEST 
MODEL

- CAN BE LINKED TO HOSPITAL / CLINICAL SYSTEMS TO PING PATIENT, DOCTORS, HEALTHCARE PROVIDERS IN REAL TIME USING 
BENCHPEDIA ECOSYSTEM OF SERVICES. 
CUSTOMIZE AND DEVELOP YOUR END TO END EARLY WARNING SYSTEM , CARE MARKERS AND INTEGRATED INTO BENCHPEDIA LLC SERVICES FOR GENERAL AVAILABILITY 

 GO TO WWW.PINGDOCTORS.COM FOR MORE DETAILS. 

COMPLETE MODEL DETAILS AND OUTPUTS ARE OPEN-SOURCED BY BENCHPEDIA LLC
DISCLAIMERS - WE HAVE USED INPUTS FROM MICROSOFT BI FOR COUNTRY AND COUNTY VIEW AND KAGGLE COVID-19 FRAMEWORKS FOR DATA AND MODELS BASELINES

The dataset used here for Demo contains anonymized data from patients seen at the Hospital Israelita Albert Einstein, at São Paulo, Brazil, and who had samples collected to 
perform the SARS-CoV-2 RT-PCR and additional laboratory tests during a visit to the hospital. All data were anonymized following the best international practices and 
recommendations. All clinical data were standardized to have a mean of zero and a unit standard deviation. Limitations for the test data set  - small number of data samples; 
imbalanced dataset; and high sparsity in the predictors

http://www.pingdoctors.com/
https://docs.microsoft.com/en-us/power-bi/create-reports/sample-covid-19-us
https://www.kaggle.com/felixthecat/covid-19-ml-policy-based-rapid-diagnosis
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Click on a State to view by County

This report and data are provided "as is", "with all faults", and without warranty of any kind. Microsoft gives no express warranties or guarantees and expressly disclaims all implied warranties, including merchantability, fitness for a particular purpose, and non-infringement.

Methodology

This interactive feature aggregates data from the 
Centers for Disease Control and Prevention (CDC), state- 
and local-level public health agencies. County-level data 
is confirmed by referencing state and local agencies 
directly (link).

Data Source

Data provided by USAFacts. Because of the frequency
of data upates, they may not reflect the exact numbers
reported by government organizations or the news
media. For more information or to download the data,
please click the logo below. Data updated through May
10, 2020.

CASE BREAKDOWN BY STATE WITH DRILL THRU TO COUNTY LEVEL

Right click to drill thru

https://www.cdc.gov/publichealthgateway/healthdirectories/healthdepartments.html
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County Name

 

Confirmed
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Methodology

This interactive feature aggregates data from the 
Centers for Disease Control and Prevention (CDC), state- 
and local-level public health agencies. County-level data 
is confirmed by referencing state and local agencies 
directly (link).

Data Source

Data provided by USAFacts. Because of the frequency
of data upates, they may not reflect the exact numbers
reported by government organizations or the news
media. For more information or to download the data,
please click the logo below. Data updated through May
10, 2020.

This report and data are provided "as is", "with all faults", and without warranty of any kind. Microsoft gives no express warranties or guarantees and expressly disclaims all implied warranties, including merchantability, fitness for a particular purpose, and non-infringement.

CASE BREAKDOWN BY COUNTY WITH DRILL THRU TO PATIENT LEVEL

Right click to drill thru

ms-pbi://www.bing.com/maps?cp=25~-20.000000000000007&lvl=1&style=c&FORM=BMLOGO
https://www.cdc.gov/publichealthgateway/healthdirectories/healthdepartments.html
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Total Patients in County / State ( this is real data from a given region for modelling)

5644

Patient needing attention ASAP
- Move to ICUs !!

182

Total Patients in Test Model

668

False Positive - High potential

278
False Negative - General Ward

6
True Negative - Can go home!!

202

FULLY LOADED MODEL - NO OPTIMIZATION

      ROC      Sens      Spec 
   92%      96%       42% 

Back Country/States
County

Lee County, TX

Right click to drill thru

COUNTY BREAKDOWN OF PATIENTS NEEDING CARE

TRUE POSITIVE
SubjectID
 

Model.obs Model.pred Model.positive Model.negative
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Right click to drill thru

Right click to drill thru



5/15/2020 Critical Patients

1/1
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Total 52593   0.00 0.00 0.00
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Patients
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Back Patient Splits

INDIVIDUAL BREAKDOWN OF PATIENTS NEEDING CARE

ADD MORE LAB DATA FOR PATIENT
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TRUE POSITIVE
SubjectID Model.obs Model.pred Model.positive Model.negative
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ICU bound Patients !!

182
Patients to watch !!

278

Can go Home !!

461
General Ward Patients !!

33

PATIENT SPLITS - WHEN YOU HAVE NO LIMITS ON RESOURCES

Maximum Resources

Critical Patients
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Limited Resources and Cost Balancing  False Negatives as compared to False Positives

Scenario - Limited resources, different policies with a COST of 10
COST can range from 1 ( min resources) to 200 (max resource availability) for all  182 True Positive patients in best case scenario

Parameterized model with a cost function that allows doctors to over- or under-weight false negative classification as compared with a false positive classification depending on a target policy as 
well as input prevalence as input parameter.

Patient needing
attention ASAP !!

182
True Negative -
Can go home!!

202

Patient needing
attention ASAP !!

155

False Positive
- keep an Eye
on these !!

19
False Negative

33

True Negative -
Can go home!!

461

      ROC      Sens      Spec 
   92%      82%       96% 

COST = 10 - Limited and Balanced

70% positive labeled 26% positive labeled

False Positive -
High potential

278
False Negative -
General Ward

6

High Cost and Resources

      ROC      Sens      Spec 
   92%      96%       42%

Different countries and regions can have different prevalence, 
while different hospitals might have different policies to define the  cost parameter.
objective function is -  max(sensitivity+r∗specificity)
where
r=1−prevalence/cost∗prevalence and  r  is the relative cost of a false negative classification 
(as compared with a false positive classification).
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IDEAL BALANCED SCENARIOS - Patient Splits for Optimized Resources
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TRUE POSITIVE
SubjectID Model.obs Model.pred Model.positive Model.negative
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0.97
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0.98
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0.33
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0.03

0.01
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0.18
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0.02
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SubjectID Model.obs Model.pred Model.positive Model.negative
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0.00
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0 00
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1 00

ICU Bound Patients
!!

155

IDEAL BALANCED SCENARIOS -  APPROACH FOR COST AND CARE RESOURCE MANAGEMENT

Patients to Watch !!

19

General Ward Patients

33
Can Go Home !!

461

COST = 10

Resource Optimizer

26% positive labeled
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The dataset contains 109 variables (predictors), a Patient ID and one target outcome variable, which indicates whether the patient tested 
positive/negative for SARS-Cov-2. There are 5644 samples available with 558 positive cases, which constitutes 10% of the dataset.

Patient ID SARS-Cov-2 exam result Patient age quantile Platelets
 

Leukocytes Adenovirus Albumin Alanine transaminase Alkaline phosphatase Arteiral Fio2 Arteri

d9c2385bfe97417
f8484cba3fae34f
f1cef41f035ade9
57c883b4579eea9
a027e45b25b31f2
9724cde45cc9fa4
2c97006c5a4e6ae
d88bc973d6012be
b26b04c1e6de8e7
4ebd8587504c1e3
9488e19a8c49e4a
ab53eb2988092a0
c88564b2564a8c1
b64bc1acd95fd62
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not_detected
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0.14
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2.33
-0.17

 
 
2.110163927
 
 
 
 
 
 
 
 
 
 
 

 
 
-1.091
 
 
 
 
 
 
 
 
 
 
 

Total   52593 0.00 0.00     0.00 0.00    

Go back to Critical patients

All PATIENT DATA

Patient ID
33bbe2fb8df7a5b





33bbe2fb8df7a5b
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MOST VARIABLES HAVE NO DATA - we remove variables that have too many missing data points (>= 95%). We also remove samples that are 
too sparse in laboratory data, we choose to keep negative samples that have at least 10 variables with data points available. 
This is performed to avoid an overfit scenario where a few samples (sparse but positive) may have an undue influence on the predictive 
model.

Data Missing % of NA

MISSING DATA PER VARIABLE 
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We evaluate model interpretability by looking at the relative importance of the 
variables as well as their conditional dependency probability relative to the 
outcome variable. Model explanations are important because they can be used to 
improve medical decision-making and guide policy-making initiatives.

The top 10 most important variables returned by the model are given below. The 
importance measures are normalized and they are based on the number of times a 
variable is selected for tree splitting, weighted by the improvement to the model as 
a result of each split, and averaged over all trees.

Top 10 variables

MOST IMPORTANT FEATURES DRIVING COVID -19
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DRIVER 2DRIVER 1 DRIVER 3

DRIVER 4 DRIVER 5

Patients admitted with COVID-19 symptoms who 
tested negative for Rhinovirus Enterovirus, 
Influenza B and Inf.A.H1N1.2009 and presented 
low levels of Leukocytes and Platelets were more 
likely to test positive for SARS-CoV-2.

TOP DRIVERS RELATION TO COVID -19
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FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 4
FACTOR 5

AFFECT OF AGE ON COVID-19
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ROC for 688 Test patients

 Ideal model is one that is well-balanced, i.e., one that has 
high sensitivity but it does not over-assign patients with 
positive labels

Test Threshold setting for optimal sensitivity

PREDICTIVE MODEL WITH AUC AND THRESHOLDS
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High Availability of Resources

BALANCED SCENARIO  Ideal model is one that is well-balanced, i.e., one that has high sensitivity 
but it does not over-assign patients with positive labels

Specificity levels above 98% can be achieved if the hospital were willing to consider a test that selects as 
many as 75% of the patients as likely to test positive

RESOURCE AVAILABILITY AND IMPACTS FOR COST EFFECTIVENESS


