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My research partners for the summer

Kate Causey, Danny Rivers, and Jordan Brown’s first surgical observation at Greenville
Health System (GHYS)






Hospital Overview

- Regional Hospital

- University of South Carolina GREENVILLE
Medical School Greenville HEAITH SYSTEM
- Upsides: — 3
- Particular type of patient _~ |= :

- Opportunities for students like
me

- Downsides:
- Little data sharing
- Few overworked statisticians
- Pre-existing datasets




Steps 1n a Study

1. Formulate
Question

2. Design
Experiment

3. Test




1. Formulate
Question

-What

question are
we trying to
answer?’




1. Formulate

Question

-Hepatocellular
Carcinoma (HCC) Shone | gonons | epacon

(with cirrhosis)

- Cure: liver transplant
Or surgery

- Ineligible?
*Four Treatments
- Question: Of four

treatments, which has
the best outcome?




1. Formulate

Question

- Question: Of four treatments, which has the best outcome?
- BUT!

- How do we define “best outcome?”
- Survival

- Days of survival
- Days of survival past median survival

- OR Tumor Size Change
- Shrink (positive)
- None (positive)
- Grow (negative)




1. Formulate
Question

-When we don’t get to ask the
question, we make do with what
we have.




1. Formulate
Question

2. Design
Experiment

3. Test

* Hepatocellular Carcinoma




2. Design

Experiment

[ ] [ ]
- Pre-Existing data
1 Coded Name DxDate Weight Height W bilirubin albumin INR AFP AST Creatinine HepB8 Hep C HCV/HBVviral HIV “AbCT AbUS Liver MR Arterial Enhani Hepatic 'Largest
2 Ibs in 312 3246 1<6.1 (1-51) .9-1.2 0=no O0=no millionsRNA O=no O0=no O=no 0O=no 0=no ml [em] [
3 mg/dl 1=yes 1=yes IU/mlH 1=yes 1=yes 1l=yes l=yes 1=yes [1D]
4 after therapy
) 5
3
-Database Design
B 1 4/30/13 232 73 31 11 24 13 41 47 17 0 1 2.29 0 1 1 1 1 3.6
9 2| 9/5/14 281 665 45 0.8 27 11 87 92 112 0 1 531 0 1 1 1 1 1881 4.7
.0 3 9/9/14 135 68 21 15 33 1 21 32 0.65 0 1 113 0 1 1 1 0 1703 39
s . 4| 2/12/15 0.6 35 13 110 137 1 0 0 1 0 0 0 1905 2.8
) 2 5/ 10/27/14 184 71 26 2.7 29 14 96 109 0.67 0 1 2.87 0 0 0 0 1582 3
3 6| 2/12/15 212 74 27 19 25 149508 117 211 0 1 5.88 0 1 1 0 152 5
® 1 I l a I. a a 4 7| 5/1/15 169 71 24 1 29 13 76 63 0.78 0 1 1.05 0 1 0 1 1762  4.97
5 8 6/9/14 163 70 23 2 26 12 49 76 1.03 0 1 215 1 1 0 1 0 1310 31
6 9| 5/30/14 120 64 20 24 33 16 45 31 0.6 0 0 0 1 1 1 1 4.8
7 10| 9/10/14 150 73 20 1 29 1.2 72 112 0 1 7.25 0 1 1 0 0 1032 4
8 11| 7/23/14 185 68 28 0.6 3.7 1 160 36 0.96 0 1 513 0 1 1 0 1 1953 31
9 12| 10/31/14 185 69 27 2 33 12 78 74 1.06 0 0 0 1 1 0 1 1808 51
. n n O W n a t a ‘0 13| 11/4/14 197 71 28 13 3 12 12 61 0.8 0 0 0 1 0 0 0 1873 2.4
o 14| 4/21/08 19 3.6 1 70 46 7 0 0 0 1 1 0 0 7
2 15| 3/27/08 0.4 34 11 18 23 11 0 0 0 1 0 0 1 1735 9.4
3 16| 10/12/09 0.6 32 1 4796 16 13 0 0 0 1 0 0 1 6.3
4 17| 1/19/10 155 72 21 0.7 4 1 19 45 0.9 0 0 0 1 1 1 1 5.2
o o 5 18| 2/23/10 176 65 29 03 3.7 1 3 32 1 0 0 0 1 1 1 0 1315 4.4
6 15| 7/28/10 129 13 15 28 123 0.9 0 1 0 1 1 0 1 55
. 1 e ‘; ‘; 1 e O r 7 20| 4/29/11 174 72 24 0.4 3 13 48 40 0.9 0 0 0 0 1 1
, , '8 21 5/4/11 207 68 31 0.8 38 1 1 33 11 0 0 0 1 1 1 1
'9 22| 2/14/12 235 72 32 2 27 15 33 25 0.9 0 1 0 1 0 1 1
® 0 23| 2/24/12 191 68 29 0.8 3.2 1.1 6576 71 0.7 0 1 0 1 0 1 1
a u C a S 1 a n i 24| 3/31/11 213 74 27 09 37 12455 55 0.9 0 0 0 1 0 1 1
2 25| 2/10/12 170 68 26 9.7 29 1 21 90 0.8 0 0 0 1 1 0 1
i3 26| 10/25/12 212 74 27 22 31 11 12 55 128 1 1 0 1 0 1 0
4 27 9/7/12 151 69 23 1 3 12 779 141 0.83 0 1 0.458 0 1 0 1 0
i5 28| 6/8/12 212 66 34 21 38 12 328 48 0.8 0 0 0 1 0 1 1




1. Formulate * Hepatocellular Carcinoma
Question

2. DeS}gn » Database design
Experiment

3. Test




- Neonatal Intensive
Care Unit

- Research Question:

Which babies are at
risk?

- 210 babies, 1035
days

LN -
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All Rows
o |
Count G*2 LogWorth
57 142.58364 2.7087387
Level Rate Prob Count
CHEMO 0.2982 0.2982 17
MULTIPLE 0.1579 0.1579 9
SIRT 0.4386 0.4386 25
TACE 0.1053 0.1053 6
[
[ |
albumin>=3.1 albumin<3.1
I ] S | |
Count G*2 LogWorth Count G*2 LogWorth
30 65.107262 1.1126499 27 56.870946 1.281138
Level Rate Prob Count Level Rate Prob Count
CHEMO 0.0667 0.0741 2 CHEMO 0.5556 0.5464 15
MULTIPLE 0.2667 0.2632 8 MULTIPLE 0.0370 0.0414 1
SIRT 0.5667 0.5625 17 SIRT 0.2963 0.3014 8
TACE 0.1000 0.1002 3 TACE 0.1111 0.1109 3
[ I
[ 1 [ |
AST<85 AST>=85 Liver Biopsy(0) Liver Biopsy(1)
[ | e | — | [ | | [E—
Count G*2 LogWorth Count Gr2 Count G*2 LogWorth Count G*2 LogWorth
23 37.068064 0.6670369 7 15.105891 14 35.113173 1.3842353 13 14.045308 0.9791698
Level Rate Prob Count Level Rate Prob Count Level Rate Prob Count Level Rate Prob Count
CHEMO 0.0000 0.0115 [ CHEMO 0.2857 0.2845 2 CHEMO 0.3571 0.3549 5 CHEMO 0.7692 0.7374 10
MULTIPLE 0.3478 0.3404 8 MULTIPLE 0.0000 0.0211 [ MULTIPLE 0.0714 0.0764 1 MULTIPLE 0.0000 0.0104 o
SIRT 0.6087 0.6021 14 SIRT 0.4286 0.4314 3 SIRT 0.3571 0.3617 5 SIRT 0.2308 0.2446 3
TACE 0.0435 0.0460 1 TACE 0.2857 0.2631 2 TACE 0.2143 0.2071 3 TACE 0.0000 0.0076 [
[ [ [
[ 1 [ 1 [ |
INR<1.2 INR>=1.2 Diabetes Mellitus(0) Diabetes Mellitus(1) albumin>=2.7 albumin<2.7
i [ ] [  E— ) | E—
Count G*2 LogWorth Count G*2 LogWorth Count GA2 Count Gr2 Count GA2 Count GA2
12 10.813469 0.628299 11 20.162227 0.8187489 9 21.868014 5 5.0040242 6 8.3177662 7 0
Level Rate Prob Count Level Rate Prob Count Level Rate Prob Count || Level Rate Prob Count | |Level Rate Prob Count || Level Rate Prob Count
CHEMO 0.0000 0.0192 0 CHEMO 0.0000 0.0208 0 CHEMO 0.1111 0.1326 1 || CHEMO 0.8000 0.7210 4| | CHEMO 0.5000 0.4806 3 || CHEMO 1.0000 0.9206 7
MULTIPLE 0.1667 0.1681 2 MULTIPLE 0.5455 0.5155 6 MULTIPLE 0.1111 0.1139 1 || MULTIPLE 0.0000 0.0232 0| | MULTIPLE 0.0000 0.0190 0 || MULTIPLE 0.0000 0.0166 ]
SIRT 0.8333 0.8051 10 SIRT 0.3636 0.3722 4 SIRT 0.4444 0.4419 4 | SIRT 0.2000 0.2364 1 SIRT 0.5000 0.4867 3| SIRT 0.0000 0.0509 0
TACE 0.0000 0.0076 0 TACE 0.0909 0.0916 1 TACE 0.3333 0.3116 3 || TACE 0.0000 0.0193 0| | TACE 0.0000 0.0137 0 || TACE 0.0000 0.0120 ]
[ [
[ 1 [ |
albumin<3.7 albumin>=3.7 BMI<28.82 BMI>=28.82
| —— [ |
Count GA2 Count GA2 Count GA2 Count GA2 o o o
7 [ 5 6.7301167 6  7.63817 5 5.0040242
Level Rate Prob Count || Level Rate Prob Count | | Level Rate Prob Count || Level Rate Prob Count
CHEMO 0.0000 0.0283 0 || CHEMO 0.0000 0.0377 0| [CHEMO 0.0000 0.0324 0 || CHEMO 0.0000 0.0378 [
MULTIPLE 0.0000 0.0230 0 || MULTIPLE 0.4000 0.3640 2| | MULTIPLE 0.3333 0.3169 2 || MULTIPLE 0.8000 0.7031 4
SIRT 1.0000 0.9375 7 || SIRT 0.6000 0.5833 3| [SIRT 0.6667 0.6367 4 || SIRT 0.0000 0.0761 0
TACE 0.0000 0.0112 0 || TACE 0.0000 0.0150 0| | TACE 0.0000 0.0140 0 || TACE 0.2000 0.1830 1

Regression Tree




200 college students

(100 prefer salty snacks SN 4 50%
and 100 prefer sweet) AR 3

120 students 80 students

70.8% GPA > 2.8 GPA < 2.8 81.2%
salty (85 salty and 35 sweet) (15 salty and 65 sweet) EEAVAEIEL




- Data Points:

- Birth Weight

- S1ze for Gestational Age (Small,
Medium, Large)

- Gestational Age

* Glucose Infusion Rate (GIR)

- To determine outcome:
- Glucose tolerant or intolerant

- Goal: 1Phone app to aid clinicians




Summary

2. Design
Experiment

-~ )

* Database design

1. FOrmU‘late * Hepatocellular Carcinoma
Question

- NICU




What did I learn?

- Communication 1s KEY

-] often served as the bridge between the math
and the medicine.




Thank You

- Furman Mathematics:
- Dr. Liz Bouzarth, Ph.D.

* Dr. Kevin Hutson, Ph.D.
*Dr. Tom Lewis, Ph.D.

- GHS: Dr. Christine Schammel, Ph.D. Biology,
Justin Collins, Consulting Mathematician,
and all the physicians, residents, and medical
students

- Furman Engaged Organizers
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Thank you for coming! Questions?




