Interim Project Progress

DIGITAL PROTOTYPE FOR PREOPERATIVE RISK ASSESSMENT OF ANAESTHESIA
USING MACHINE LEARNING

For your project, briefly describe what is the problem you are looking at. What are the
predictor variables and the response variable(s)?

Problem Statement-

Before conducting surgery and other major operative procedures, the anaesthesiologists rely
on verbal data evaluation to assess whether the patient is fit for surgery or not at the moment.
This is a time-consuming procedure. As discussed with one of the anaesthesiologists in AlIMS
Delhi, they wish to develop an application which could take in current health parameters and
determine the risk level of conducting the surgical procedure with anaesthesia.

Thus, we are developing a model that could predict patients' risk levels based on their
previous background or medical history using Machine Learning. Using this model, users or
patients can provide their medical history or give inputs like sugar, blood pressure, heart pulse,
etc.

This model leads to results that will tell the users or patients whether they should go
for anaesthesia. Whether before going for anaesthesia, there must be some treatments to be
done. Directly, it would be beneficial for the Doctors to review the patient's status before
surgery. Even a user or patient could also understand his or her situation and take decision
accordingly.

¢ The predictor variables are:
1. Blood Pressure (Systolic/Diastolic) mm of Hg.
2. Blood Sugar Level (Fasting) mg/dL

3. Creatinine Level mg/dL

¢ The response variable is Risk level (High/Low)

What are the sources of data?

The data has been obtained from Dr. Nishkarsh Gupta Associate Professor of Onco-anaesthesia
& Palliative Medicine, Dr.B.R.A.IRCH, AIIMS, Delhi, India. This data has been collected through
PAC forms shared by Dr. Gupta which contains patient’s health details such as blood pressure,
sugar level, haemoglobin, etc. A sample form is as shown below:
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Please share the rough schema of your project data.

User/Patient

[ Male/Female ]

Blood
Pressure,Sugar level,
Creatinine

Recheck After Treatment Yes
y

"Machine ™
Learning
“Algorithms~

Low Risk

Yes

Yes

Surgery

Recheck After Treatment




Please perform the first cut analysis using data collection, data pre-processing and data
visualization and share insights for your project.

» Importing datasets from .csv format in the form of a table..

table= readtable("Anaesthesia.csv”,"PreserveVariableNames”,true);
table

table = 8x14 table

Name Age Sex Blood Pressure Hb/Het WBC/plateletes Sugar FIPP/R Urea/Creatinine NAJKICA

1 | 'Sushil Cho... 55 'Male’ 130/60 *11.5/356' 12810/324' NaN "17/0.5' 139/3.31.3'
2 | 'Mantorini B... 42 'Male' 11972 "10.21321° 19990/310° NaN "19/0.9' "143/4/8.5
3 | Pinki 40 ‘Female’ “118/83° 1.9 '6.9200274° NaN | ‘23/0.8' 1407

4 | 'Kesh Raj' 13 'Male’ - "13.2139.1 '5.9219" NaM " "

&  'Payal' 17 'Famale’ 1980 "14/43' '5800/1.81" NaN '21/0.69" 1410

6 Indrajeet K... NaM  "Male' "130/80° "14.4/36.17 4241112 83 '19.3/0.50" 1408

7 | 'Gayatri' 64 'Female' MT7Z 1.4 '4570/1.53" NaN | "14/0.74" 138/

&  'Sunita" 23 'Female' 1278 "9.6/31.3" '9.28/5314' 116 '31.5/0.59 "136.7/4.9/9.0
summary (table);

Variables:

Name: 8x1 cell array of character vectors

Age: 8x1 double

Values:
Min 13
Median 48
Max 64
NumMissing 1

Sex: 8x1 cell array of character vectors

table2 = removevars(table,{ HEsAG/HIV','Sugar F/PP/R'});
table2

table2 = 8x12 table

MName Age Sex Blood Preasure HivHet WEBC/plateletes UrealCreatinine NAJKICA T Proteins JAIG
1 | 'Sushil Cho... 55 ‘Male' “130/60° “11.5/356' 12910/324° 1705 '139/3.31.3 "
2 | ‘Mantorini B... 42 ‘Male' 11972 "10.2/321 19980/310° 19/0.9' '143/4/8.5° '6.8/3.7
3 | Pinki’ 40 ‘Female’ "118/83' Rk '6.920/274" '23/0.5' 40/ '6.8/4.3/1.66"
4 | 'Kesh Raj' 13 "Male’ " "13.2/38.1' '5.9/219" " " "
5 | Payal' 17 | 'Female' “119/90° '14/43' '5B00/1.81° '21/0.69 410 7549
& ‘Indrajeet K... NaN = ‘Male' “130/80 “14.4136.17 '4.2401,12' '19,3/0,50° RENT 7.081.85
7 | 'Gayatri' 64 | 'Female’ 712 Rirs '4570/1.63 144074 138" 76144
& | 'Sunita” 23 'Famale’ 11278 9.6/31.3 '9.28/314 '31.5/0.59" '136.7/4.9/9.3 7.143.9/3.2"

» We attempted to find missing data by taking mean of the available data under that particular
variable.

mean_age=round(nanmean(table2{:, "‘Age'}),e);

mean_alkap=round (nanmean(table2{:, 'ALKPB4ASE"}),0);

table2=fillmissing(table2, "constant”,mean_age, 'DataVariables’',{ Age'});
table2=fillmissing(table2, “constant” ,mean_alkap, 'DataVariables’,{'ALKPBAASE'});
missing={ismissing(table2{:, 'Blood Pressure'})==1);

missing

missing = 8x1 logical array
2]

o A -]

for k=1l:size((missing),1)
if missing(k,1)==1
table2(k,:)=[];
end
end
table2



table2 = 7x12 table
Name Age

1 | 'Sushil Cho

2 | 'Mantorini B...

3 Pinki'

4 | Payal'

5 | 'Indrajeet K.

& | 'Gayatri’

7 | 'Sunita’

55
42
40
17
36
64
23

Sex
"Male
Male’
‘Female’
‘Female’
"Male®
'Female'

‘Female’

Blood Pressure
"130/60°
1972
“118/83"
“118/90°
130/80°
TR
11278

bloodPressurestable2{:, "Blood Pressure”};
bloodPressure2=split(bloodPressure(:,1),"'/"');

bloodPressure2

bloodPressure2 = 7=2 cell

138" 68"
119" N
‘118" 83’
119" toa’
‘138’ ‘8@’
177" 112"
‘112" "78°

systole=str2double{bloocdPressure2(:,1});
diastole=str2double(bloodPressure2(:,2));
table2. ("systolic Pressure”)=systole;
table2. ("Diastolic Pressure”)=diastole;

table2

tablez = 7x14 table
Name Age

1 'Sushil Cho...

2 | 'Mantorini B..

3| 'Pinki'

4 | Payal'

5 'Indrajeet K...

&  'Gayatri’

7 'Sunita’

55

58

17
36
64
23

Sex
Male’
"Male’
'Female'
‘Female'
‘Male’
‘Female’

‘Female’

Blood Pressure
130/60"
11972
11883
“119/90"
130080
Tz
11278

Hb/Het
'11.5/356'
1021321
g
14143
"14.4/36.17
1.4
'9.6/31.3"

HbHet
*11.5/356'
10,2321
1.9
14/43'
14413617
1.4
0.6/31.3

WBCIplateletes
"12910/324'
19950/310/
'6.920/274"
'5800/1.81"

'4.2411 .12
'45T0/1.53
'9,.28/314

WEC/plateletes
126101324
19990/310°
'6.920/274"
'5800/1.81"
‘424102
‘4570/1.63
'9.28/314

» Using available data to perform data visualization

f=gintrodelim;
g=@seperatecol;
fm=@fillmean;

table2=f(tablez,{"SGOT/PT', "Hb/Hct', 'NA/K/CA",'T Proteins /A/G', 'Biliburin/D/1'}.");

table2

table2 = 7x14 table
Name Age

1 'Sushil Cho...

2 | 'Mantorini B...

3 'Pinki"

4 ‘Payal'

5 'Indrajeet K.

& | 'Gayatri'

7 'Bunita’

55
42
40
17
36
64
23

Sex
‘Male’
"Male’
'Female’
‘Female’
‘Male®
‘Female’

‘Female’

Blood Pressure
“130/60°

872

"118/83'

"118/80"

“130/80'

7Tz

1278

Hb/Het
11.5/356'
"10.21327
"11.80
"14/43'
"14.4/36.17
1140
"0.6/31.3

WBC/plateletes
129100324
19980/310°
'6.820/274
'SE00/1.81°
‘4.2411.12'
4570/1.53
'9.28/314"

UrealCreatinine

705

1909

2305

21/0.69°

19.3/0.50

14/0.74°

'31,500,59

UrealCreatinine

1705

19/0.9'

'23/0.5'

'21/0.69"

19.3/0.50

14/0.74'

'31.5/0.59

UrealCreatinine
705

"19/0.9'

'23/0.5'

210069

'19.3/0.50"

14/0.74'

'31.6/0.59

NAJKICA
139/3.31.3'
14314/8.5"
140"

1417
REI
138/
'136.7/4.9/9.3

NAKICA
139/3.31.3
"143/4/8.5"
140/

447
140/
138"
"136.7/4.9/9.3

NAMKICA
139/3.3/1.3
14314/8.5
RELT
14141
RELT
138"
"136.7/4.9/2.3

T Proteins (AIG
'6.8/3.7
'6.8/4.3/1.66"
7.514.9°

'7.081.85

7.64.4°
7113832

T Proteins (AIG
'6.8/3.7
'6.6/4.3/1.68"
7.5/4.9"
7.08/1.85
T4 A
TABSBZ

T Proteins (AIG
w

'6.8/3.7
'6.8/4.3/1.66"
7.504.8/
‘7.08/1.85"

'7.6/4 .41
TA/3.88.2

table2=g(table2,{ 'Hb/Hct ", "WBC/plateletes’, 'Urea/Creatinine”, 'NA/K/CA', 'SGOT/PT", T Proteins /A/G', Biliburin/D/1'}.");

table2

table2 = 7x31 table
Nama Age

1| 'Sushil Cho...

2 'Mantorini B..

3 'Pinki"

4 | 'Payal'

5 'Indrajeel K...

& 'Gayalri'

7 | 'Sunita’

55
42
40
17
36
23
23

Sox
"Male'
"Male'
'Female’
‘Female’
‘Male’
‘Female’
‘Female’

Blood Pressure:
130060
11972
11883
11990
130080
FTZ
278

Hb/Hct
*11.5/356'
10,2321
"1.9r
14/43'
14.4/36.17
"11.4r
'9.6/31.3"

WEC/plateletes
126101324
19960/310"
'6.920/274"
'6800/1.81°
‘4241112
4570/1.53
'9.28/314"

UrealCreatinine

1708

19/0.9'

'23/0.5'

21/0.69"

19.3/0.50

14/0.74'

'31.5/0.59"

NAJKICA
139/3.31.3
143/4/8.5"
14007
410
14007
"138/1
"136.7/4.9/9.3

T Proteins IAIG
r
'6.8/3.7/
'6.6/4.3/1.66"
7.5/4.9¢
'7.08/1.85/
7.6/4 41
TA3.8/3.2

table2=removevars(table2, { '"Blood Pressure’,'Hb/Hct', "WBC/plateletes', 'Urea/Creatinine’, "NA/K/CA', 'SGOT/PT','T Proteins /A/G','Biliburin/D,
table2=removevars(table2, { "K', 'CA', 'G"}};

table2

table2 = 7x28 table



Hame. Age Sex

1 | 'Sushil Cho.. 55 'Male'
2 | ‘Mantorini B... 42 'Male’
3 | Pinki' 40 | 'Famale’
4 | 'Payal' 17 'Female’
5 | 'Indrajest K 36 Male'
&  'Gayatri’ 64 Female'
7 | ‘Sunita’ 23 'Female’

ALKPDASE
144
124
ag
64
93
75
458

Systolic Pressure

130
19
ns
19
130
177
12

Diastallc Pressure.

table2=fm(table2,{ 'Hb', 'Hct®, "WBC', Urea’,'NA','SGOT','D','1',"A", T Proteins ','PT'}.");

table2

table2 = 7x2@ table

Hame Age Bex
1 'Sushil Cho... 55 ‘Male’
2 | Mantorini B... 42 'Male'
% 'Pinki" 40 | 'Female'
4 | Payal' 17 'Female’
& indrajeet K., 36 ‘Male
&  'Gayatri' 64 'Female'
7 | 'Sunita" 23 'Female'

table2=sortrows(table2, "Age")

table2 = 7x2@ table

Hama Age Sox
1 | 'Payal' 17 'Female’
2 | 'Sunita" 23| Female'
3 Indrajeet K... 36 ‘Male'
4 | 'Pinki' 40 'Female”
5 | Manlorini B... 42 | 'Male
&  'Sushil Cho... 55 'Male'
7 'Gayatri' 64 'Female’

ALKPD4ASE
144
124
48
54
93
75
458

ALKPU4ASE

458
93
48

124

144
76

Systolic Pressure

Systolic Prossura

plot(table2.Age, (table2.Hb-nanmean(table2.Hb))/nanstd(table2.Hb));

hold on

plot(table2.Age, (table2.Hct-nanmean(table2.Hct))/nanstd(table2.Hct));
plot(table2.Age, (table2 . WBC-nanmean{table2 WBC))/nanstd{table2 WBC));

130
19
118
19
130
177
112

119
112
130
18
118
130
177

Diastolic Pressure

Diastolic Pressure

plot(table2.Age,(table2.plateletes-nanmean(table2.plateletes))/nanstd(table2.plateletes));

hold off
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function[table]=introdelim(table,coll)
coll={'WBC/plateletes’

"Hb/Hct'}
for m=1l:size(coll,1) %size=n X 1
col=coll{m,1}; % col="WBC/plateletes’
col?=table{:,col};
mx=countmaxdelim(table,col);
for k=1:size(col2,1)

60
72

80
12
78

78

83
vz

1z

Hb
11.5000
10.2000
11.9000
14,0000
14.4000
11.4000
9.6000

Hb
11.5000
10,2000
11.9000
14.0000
14.4000
11,4000
9.6000

Hi
14.0000
9.6000
14.4000
11.9000
10,2000
11.5000
11.4000

Het
356.0000
321.0000
WE
43,0000
36.1700
NaN
31.3000

Het
356.0000
321.0000
157.4500
43,0000
36,1700
157.4800
31.3000

Hat
43.0000
31.3000
36.1700

167.4900

321.0000

356.0000

1674900

12910
19990
6.9200
5800
4.2400

9.2800

12910
19890
5.9200
5800
4.2400
4570
9.2800

5800
9.2800
4.2400
6.9200

19990
12810
AST0



num=length({strfind(col2{k,1},"/"'));
count=mx-num;
for j=1l:count
table.(col){k,1}=append(table. (col){k,1},"'/");
end
end
end
end

function[mx]=countmaxdelim(table,col)
cal2=table{:,col};
count=zeros(size(col2));
for k=1:size(co0l2,1)

count{k,1)=length{strfind{col2{k,1},"'/"'));

end
mx=max{count(:)); #max([1 2])

end

function[table]=seperatecol(table,coll)
for m=1:size(coll,1)
col=coll{m,1};
col3=split(col,'/"); %{"Hb/Hct"}="Hb' 'Hct'
col2=table{:,col};
col4=split(col2(:,1),"/"); %col2={"128/38" %col3
‘14@/58"'}
for k=1:size(co0l3,1)
table. (col3{k,1})=round(str2double({cold(:,k)),2);
end
end
end

function[table]=fillmean(table,coll)
for m=1:size{coll,1)
mean=round{nanmean(table{:,coll{m,1}}),2);
table=fillmissing(table, "constant"”,mean, 'DataVariables"',{coll{m,1}});
end

end

This program was written in the month of November when we had limited datasets. We have now
collected a total of 100 datasets. The data preprocessing & visualization part is complete and we have
headed towards building a digital prototype.

For our project purpose, we have been suggested to use only these three predictor variables due to
limited reliable data availability. However, it is anticipated that the current program can be made
comprehensive at a later stage to include more variables for prediction depending upon the
availability of data with Dr. Nishkarsh Gupta.



