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One day | was in clinic....

Visiting student rendition

Case Presentation

* 60-year-old sister of a 65-year-old patient with multiple myeloma




Case Presentation

* 60 year old sister of a 65 year old patient with multiple myeloma

* “Doctor, should | increase the amount of exercise | do to protect
against myeloma?”

Hell of a question

I always think exercise is helpful, and | would do it
for general health and well-being and particularly
cardiovascular disease.




* “Didn’t you read the new study, doctor?”

* Didn’t you read the new study?

* Didn’t you read the new study?




* Didn’t you read the new study?
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Study: Getting Enough Exercise
Lowers Risk of 7 Cancers

Tcancertypes,
d

Harvard TH Chan Schoolof Public Health.
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© Amount and Intensity of Leisure-Time Physical
Activity and Lower Cancer Risk

s Mannai, Arem, PRO'; Michae! B. Caok, PRD'; Biton Trabast, PRO's
3 3 i3 Wolk, DAMedSci™; Susan M. Gapatur, PRO"; Brigid M. Lynch, PRD’;
— Roger L. Mine, PhO4 Neal D. Freedman. PRO'; Wen-1i Huang, PhO'; Amy Beninglon de Gonzalez, OPHIF; Carl M. Kitahata, PhO%
Martha S, Linet, MO Eric J. Shiroma, ScO*; Sven Sandin, PO, Alpa V. Patel, PhO*, and I Min Lee, 5¢0°"

PURPOSE To determine whether recommended amounts of lesure-time physical activity (ie, 7.5-15 metabolic
‘equivalent task [MET] hoursweek) are associated with lawer cancer risk, describe the shape of the dose-

response relationship, and explore associations with moderate- and vigorous-intensity physical activity.
METHODS Data from 9 prospective cohorts with seif-reported leisure-time physical activiy and follow-up for
ancer poied. Mu regression hazard fatios (HRs)
and 95% Cls ofthe relationships between physical activity with incidence of 15 ypes of cancer. Dase-response
i i 75,150,225, and 30.0 MET

15qe

hoursiweek o no leisure-tme | actvity, and statistically using
tests for trend (P < .05) and 95% Cls (< L)

RESULTS A total of . 6 [range, 32-91 years}; 53% g

for 10.1 years, Engagement of: 7515
MET associated with a lower risk of 7 of the 15 cancer types studied,

y sig
including coion (8%-14% lower rrsk in men), breast (6%-10% lower fisk), endometrial (10%-18% lower rsk),
iidrey (11%-17% lower risk), myeloma (14%-19% lower risk), iver (18%-27% lower risk), and non-Hodgkin
lymphoma (11%-18% lower risk in women). The dose response was linear in shape for half of the associations
and nonlinear for the athers. Results for moderate- and vigorous-intensiy lesure-time physical actvity were
mixed. Adjustment for body mass index eliminated the association with endometrial cancer but had limited
effect en other cancer types
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statistically sigﬁiﬂi:ant lower risk of 7 of the 15 cancer type§ studied,
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Myeloma

Cancers, n= 1,370

Overall association, P= .05
Nonlinear association, P= .03

1.2 4
it
B 1.0
[ =
‘E
IS 0.8 4
@©
o
0.6
T T T T
0.0 7.5 15.0 225 30.0
MET (hours/week)
14
Physical activity MET
Myeloma Light intensity activities <3
Cancers, n = 1,370 writing, desk work, using computer 150101
Overall association, P= .05 walking slowly 20010
Nonlinear association, P=.03 Moderste Intensity activhies 7Y
1.2 walking, 3.0 mph (4.8 km/h) 3000
sweeping or mapping floors, vacuuming carpets 31035
o yoga session with asanas and pranayama aat
‘g 1.0 Tonnis doubles 50010
o 0.86 0.83 sexual activity, aged 22 5.8
'E 0.81 Vigorous intensity activities >=6
S 0.8 bicycling, on flat, 10-12 mph (1619 km/h), light effort 8.0
© sun salutation (Surya Namaskar, vigorous with transition jumps) | 7.41"!
- basketball game 8.01'0
05 swimming moderately to hard 810 11110
T T T T Jjogging, 5.6 mph (9.0 km/h) 8.8l
0.0 7.5 15.0 225 2 | rope jumping (66/min) 9.8/19)
rope jumping (84/min) 10513
MET (hours/week)  roee jumping (100min) 1003
1.2003

jogging, 6.8 mph (10.9 kmM)

15




Physical activity MET
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How did | feel?




* Implausible finding

* Potential for multiple hypothesis testing

* Confounding — being ill makes you both less likely to exercise and
more likely to develop cancer

* Measurement error — self-reported is not true
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Curiosity, | asked Gemini
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Should | exercise more to avoid getting mutiple myeloma

4 While exercise is incredibly beneficial for overall health, it's important to understand its

relationship with multiple myeloma:
« Exercise and Multiple Myeloma Risk:

+ Currently, there's no definitive scientific evidence that increased exercise directly
prevents multiple myeloma. The exact causes of multiple myeloma are still being
researched

+ However, maintaining a healthy lifestyle, which includes regular exercise, can contribute
to overall well-being and may indirectly influence risk factors.

+ Exercise for People with Multiple Myeloma:

For individuals who already have multiple myeloma, exercise is often recommended to
improve quality of life, maintain bone health, and manage symptoms. -

« However, it's crucial to consult with a doctor or physical therapist before starting any
exercise program. They can provide personalized recommendations based on your
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How did | feel?

23

* Not bad
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Al is gaining traction in our hospitals

* We shouldn’t fear it but embrace it.
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Al has come of age

* Chat capabilities
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1. Real Messages
2. Real Physician Answers
3. A Patient’s Perspective
1. Quality of response (very poor, poor,
acceptable, good, or very good)
2. Empathy of response (not empathetic, slightly
empathetic, moderately empathetic, empathetic,
and very empathetic).
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Figure. Distribution of Average Quality and Empathy Ratings for Chatbot and Physician
Responses to Patient Questions

4] Quabty ratings 8] Empatny ratings
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Kernel density plots are shown for the average across 3 independent licensed health care professional
evaluators using principles of crowd evaluation. A, The overall quality metric is shown. B, The overall
empathy metric is shown.
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. I's always a good idea to pay attention to changes in your health, especially i they

Al isn ot cu rt are persistent. A lingering cough can be a sign of an underlying health issue, such
s 2 cold, the flu, or even a more serious condition like pneumonia or bronchitis. If

your cough has been present for a couple of weeks and is not improving, it's a

good idea to speak with a healthcare provider. They will be able to determine the

‘ause of your cough and recommend the appropriate treatment.

In the meantime, there are a few things you can try te help alleviace your cough:

1. Drink plenty of fluids, including water and warm liquids like tea o broth, to

help thin out mucus and make ¢ easier to cough up

2. Use a humidifier or take a hot shower to add moisture to the air, which can

help loosen mucus and make it easier to cough up.

3. Avoid irricants like tobacco smoke, strong perfumes, and pellution, as they can

make your cough worse.

4 Tr thy

cough such 35 cough or
expectorants, to help relieve your cough

I¢'s also important to practice good hygiene, such as washing your hands
frequently and covering yo o ¢ have a residual cough for a few weeks after being sick,

ﬂ;wﬂg‘o?c‘;“;‘“":‘r’sz especially if you have any persistent nasal secretions/post nasal drip.
idea to speak with a heale

You can try using some pseudoephedrine to dry it up for a few days,
but you'll get some rebound congestion in the meantime. Realistically
just takes time. If ics “worse at night” ic's possible you've got a low

grade asthma, may benefic from an inhaler trial

Al for Patient Messages (ayers et al. JAMA IM 2023)
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Al has potential to answer medical questions
in health care but also to provide comfort.

* Advantage is it does not fatigue, can be verbose and responsive
* Perhaps it may not always be correct, but neither are physicians
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What about downsides?

* Is it possible we encourage anxiety by letting people ask questions
allday?
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One additional role in health care, imo

* To translate the chart into a readable document

36
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Will Al help us make diagnoses?

[ P — i [EoT—
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Research Letter

April 1, 2024

Clinical Reasoning of a Generative Artificial
Intelligence Model Compared With Physicians

Stephanie Cabral, MD'; Daniel Restrepo, MD?; Zahir Kanjee, MD, MPH';
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Al in clinical medicine

* Mammography
* Colon polyps
* Knee radiographs

41

* In all these cases, Al is used to ask can | find
* More invasive ductal adenocarcinoma
* More polyps
« Radiographic findings that correlate with pain

42
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* In all these cases, Al is used to ask can | find
* More invasive ductal adenocarcinoma
* More polyps
+ Radiographic findings that correlate with pain

* Al is not being asked
* Find lesions that should be cut out
* Find polyps that should be removed
* Find radiographic findings that tell me a person will benefit from TKA

43

We are asking Al

* To optimizing finding the problem
» Rather than asking it to find people who benefit from therapies

A subtle distinction with big implications
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Knee replacement

ARTICLES

Hitpetslors/101038/441591-020-011927

An algorithmic approach to reducing unexplained
pain disparities in underserved populations
Emma Pierson'?, David M. Cutler’, Jure Leskovec %, Sendhil Mullainathan ©**% and Ziad Obermeyer*

Underserved populations levels of pain. persist even e object
f medical i Jsing th

the severity of osteoarthritis, by predict patients' this app

accounted 3-16%) of
for 3% of disparities, or 4.7 more (95% C, 3.2-118x),
This suge o pain sterms & reflected in standord radio-

capture pain,

treatments like arthroplasty.
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Kellgren—Lawrence grading scale

X-Ray
Grade O Grade 1 Grade 2 Grade 3 Grade 4
A Grade (Normal) (Doubtful) (Mild) (Moderate) (Severe)
JSN Mo et Doubtful Possible Definite Marked
features of OA are
Osteophytes. present Possible Definite Multiple Large

46

The Kellgren-Lawrence (KLG) score is a semi-quantitative method for
assessing the severity of knee osteoarthritis (OA) on X-rays: o

« 0:No evidence of OA ¢
+ 1:Possible joint space narrowing and osteophyte formation &
« 2: Definite osteophyte formation and possible joint space narrowing ¢

+ 3: Multiple osteophytes, definite joint space narrowing, sclerosis, and possibly bone
deformity ¢

+ 4:End-stage OA, marked by severe sclerosis, joint space narrowing, and large
osteophytes &

A KLG score of less than 2 is considered mild OA, a score of
2 is considered moderate OA, and a score of greater than 2
is considered severe OA. The KLG score is commonly used
in clinical assessment and diagnosis of OA. ¢

47

* Pain due to visual abnormalities in the knee is amenable to
knee replacement, pain outside the knee is not.

48
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Table 3 | Potential eligibility for surgery: comparing KLG and

ALG-P
Knees potentially Knees in severe pain and
eligible for surgery (%) not eligible for surgery (%)
Using Using Using Using
KLG ALG-P KLG ALG-P
Black 1% 22% 51% 40%
(7%,15%) (17%, 27%) (45%,57%) (34%, 46%)
Lower-income 10% 13% 36% 34%
(8%,12%) (10%,15%) (33%, 40%) (31%, 38%)
Lower-education 9% 14% 38% 33%

(7%, 11%)

M%, 16%)

(35%, 42%) (30%, 37%)
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* Pain from 1 to 10 (bad)
*102>1
*8>6

* Who should get surgery?

50

* Pain from 1 to 10 (bad)
*10>10
*82>1

* Who should get surgery?

51
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* Pain from 1 to 10 (bad)
*10>6
*8>3

* Who should get surgery?
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More complicated

* Pain from 1 to 10 (bad)

* 10 > 9 (No surgery), but 10> 6 (Surgery)
* 8 > 4 (No surgery), but 8 -> 3 (Surgery)

* Who should get surgery?
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* People who have knee pain which can be *seen* on XR (whether
by humans or Al) are more likely to benefit from replacing the knee
than those who do not.

* But this is a big untested assumption.
* We have little idea who benefits from replacement.

* Itis possible that it isn’t something about what’s going on in the
knee, but what is going on in the entire body, and desire to feel
better.

* New method finds people who do WORSE with surgery.

54
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OPEN Deep Learning to Improve Breast
Cancer Detection on Screening
Mammography

Lishen*, Laurie . Margelies’, Joseph H. Rothstein’, Eugene Fluder’, Russell McBride ' &
Weiva sieh’

B ronoaa ot
— Masgrant

L Thinfgure s b iwed 7 el
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Article | Published: 01 January 2020

International evaluation of an Al system for breast
cancer screening

Ashrafian, Trevor Back, Mary Chesus, Greg S. Corrado, Ara Darzi, Mozziyar Etemadi, Florencia Garcia-

Vicente, Fiona J. Gilbert, Mark Halling-Brown, Demis Hassabis, Sunny Jansen, Alan Karth

Christopher J. Kelly, Dominic King, Joseph R. Ledsam, David Melnick, Hormuz Mostofi, Lily Peng,

Joshua Jay Reicher, ... Shravya Shetty & + show authors

Nature 577, 89-94 (2020) | Cite this article

106k Accesses | 1470 Citations | 3897 Altmetric | Metrics

@ Matters Arising to this article was published on 14 October 2020
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clhinical setung, we curated a large representative gataset rrom the UK and a large enricnea
dataset from the USA. We show an absolute reduction of 5.7% and 1.2% (USA and UK) in false
positives and 9.4% and 2.7% in false negatives. We provide evidence of the ability of the system

to generalize from the UK to the USA. In an indenendent studv of six radiologists. the Al
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Mammography

60
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Screening

* The purpose of screening

61
Screening
The purpose of screening
»
62
Screening
The purpose of screening
»
63
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* You can’t find cancer that was never going to spread.

* You can’t find cancer that has spread already.

* You can’t find a cancer that was going to be felt a year later and
safety removed them.

* You have to find a cancer that wasn’t going to felt in the future,
was going to spread, but by finding it now and catching it, you
prevented it from spreading.

64

It’s all about what we ask Al

* Find more cancer

* Find more lesions that we should cut out today because if we
don’t, we will miss them until it is too late*

* *No one knows based on mammography, which lesions these are.

65

Screening

The purpose of screening

»

66
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| omIGIAL ARTIOLE |

Effect of Three Decades of Screening
Mammography on Breast-Cancer Incidence

Aschie Bleyer, M.D., and H. G

ABSTRACT

B Women Younger Than 40 Yr of Age

10, Early stage
biir | e
%% = E 5 Late stage
x
L]

1976 1980 1984 1988 1992 1996 2000 2004 2008
Year of Diagnosis

67

A Women 40 Yr of Age or Older
P
E “ i
SE_
g2
E 20
Ed
T e e e e e
v
50
-
7
L.
g
Juo] =T
Tio
w
T T S g T
Vol hgeons
-
i Ky
{
i
i

Figure 1. Trends in the Anwal incdence of Late- Stage Breast Cancer and
s Two 15 [Regionl and Distand Disease] among U.S. Women
40 Years of Ags o Oider, 1976-2008.
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Breast-Cancer Tumor Size, Overdiagnosis,
and Mammography Screening Effectiveness

W.D., M.PH., Philip C. Prorok, Ph.., A James O'Malley, Ph.D.
and Barnett 5. Kramer, M.D., M.P.H.

Al invasive breast cancers
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I | see fewer big tumors in practice

| A Tumor Size Distribution
00

Size Distribution (%]
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Cancer Screening

Abolishing Mammography Screening Programs?
A View from the Swiss Medical Board

Nikola Biller-Andorno, M.D., Ph.D., and Peter Jiini, M.D.
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Home + intemal Newsleters - Presby Buetin T

Testing the Power of Al to Better Detect Colon Polyps
March 01, 2023

iy, physicians from Penn Pr

here may be smal polyps in the colon that are

125 the new Al platform.
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« Are you finding more polyps? -- current Al question
* You want to find polyps and precancer that are going to advance
and cause morbidity or mortality and not
* Ones that will be caught on the next screening
* Ones that have already spread
« Ones that were never going to cause harm

75
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Al can blunder
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External

Prediction Model in

Hospitalized Patients
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Among 2552 hospitalized patients that
developed sepsis, only 7% who did
not already receive early treatment
were identified by the system.
Moreover, the system did not identify
67% of patients who developed
sepsis.
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Al in rural hospitals

* It can help us manage the paperwork of medicine

* It can help improve our diagnoses

* It can improve quality but also backfire

* It can lead to innovation but also find things we don’t want to

* It has great potential, and we should use it wisely
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Future things to explore if you liked this talk
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Apple Podcasts Preview
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Questions

How Bad Policy and Bad Evidence

Harm'Peoplerviith Cancer

* Vinayak.prasad@ucsf.edu
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