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— Clinical focus: CKD, ESKF, Dialysis &
Community outreach

— Research focus: CKD-related cardiovascular
complications and organ fibrosis
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Overview
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Epidemiology of CKD
— Inequality & Inequity exist in kidney health

Introduction of Kidney Disease Screening and Awareness
Program (KDSAP)

— What are the overall structure & its uniqueness
— How KDSAP addresses CKD at the community level

— How KDSAP leverage resources effectively at the community
level

— KDSAP’s in campus activities focusing on student career
development

Why & How KDSAP can be a model addressing
workforce shortage in nephrology and beyond...



Top 10 global causes of death, 2019

Low income countries, 2019

2000 2019
1. Neonatal conditions
O
2. Lower respiratory infections
> * O
3. Ischaemic heart disease
&
4. 5troke
i
5. Diarrhoeal diseases
® O
6. Malaria
> o 0
7. Road injury
Y
.
8. Tuberculosis
b 4 O
9, HIV/AIDS
> o O
10. Cirrhosis of the liver
B,
0 200 000 400 000 600 000
Number of deaths
—, ® Noncommunicable @ Communicable @ Injuries
—

High income countries, 2019

2000 2019

1. Ischaemic heart disease

2. Alzheimer’s disease and other dementias

&, i
3. Stroke

4. Trachea, bronchus, lung cancers

o
o

5. Chronic obstructive pulmonary disease

6. Lower respiratory infections

—®

7. Colon and rectum cancers

(»
8. Kidney discases (N
0, _
9. Hypertensive heart disease
.. .'\-: .
10. Diabetes mellitus

1] 1 2

Number of deaths (in millions)

@ Mancommunicable @ Communicable @ Injuries

Source: WHO Global Health Estimates. Note: World Bank 2020 Income classification



Kidney disease 1s a global burden of health

“The neglected of the
neglected NCDs "

Richard Horton
Global Policy Forum, Mexico City, 2017

KIDNEY
—— HEALTH

FOR EVERYONE

Kidney disease predicted to become
5th cause of death by 20404

)

"Mehta et al., Lancet 2015; Bikbov et al., Nephron, 2018; *Liyanage et al., Lancet 2015; “Foreman et al., Lancet 2018

|

Courtesy from Dr. Valerie Luyckx



Incidence of End Stage Kidney Failure
(ESKF) Worldwide
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6 of the top 10 countries are Asian
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Awareness of CKD 1n USA

« The awareness has been alarmingly low in USA
« Better awareness among people with advanced CKD

45

Coresh, et al., 2007

CKD =SS CKD in USA 2023

1
(n=737) (n=942) (n=1252)

CKD Stage
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Plantiga et al. Arch Intern Med 2008

« Estimate 9 in 10 adults with CKD do not know they have CKD
e About I 1n 3 adults with severe CKD do not know they have
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Awareness of CKD among practitioners
1s equally low

« By all types of primary care AlGD
physicians (PCPs):

Patientswho
exceptionally low sceainay
care physician
 Knowledge of CKD |
Patients
management: very poor who see a
. . cardiologist
— particularly among family
practitioners
Patients
. . whoseea
* Seeing Nephrologist: nephrologist
— - < [0
CKD stage 3: < 6% Less than 1/3" of CKD patients see a
— CKD stage 4: ~ 30% kidney doctor

)

Plantiga et al. Adv Chronic Kidney Dis 2011; Minutolo et al. Am J Kidney Dis
2008; Parameswaran et al. Nat Med J India 2011
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Kidney Health Inequality exists

Figure 7.10 | Proportion of countries that report an ethnic group at a higher risk for kidney disease
than the general population, by World Bank income group

W Yes (%) No (%)
Ethnic group at for risk for AKI Ethnic group at risk for CKD
Low income | N
Lower-middle income N GTczNENE I
Upper-middie income [ ENGcczNG ]
High income NG ]

» Ethnic group is less likely to be reported as high-risk
population for kidney disease especially in low-
income countries and populations

)
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ISN Global Kidney Health Atlas | 2019



Kidney Health Inequality exists

Fuail to address CKD among the high-risk ethnic groups
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B Low income
B Lower-middle income
B Upper-middle income
B High income

Cardiovascular diseases

I
I o
I 7 o
— s5%

Urological disorders

I 73
I 9
I 7 19
I 73

Family history of CKD

I 500
I 1o
I 5o
N 54%

Hypertension Diabetes mellitus
I =c 0 I =600
ES&5 A
I o I, o5
A g0 I as%
Autoimmune/multisystem disorders Age = 65 years old
[ I o
I o . oo
I 7o I 00
P 819 P sg9

Chronic users of nephrotoxic
medications

[ PN
I 00

High-risk ethnic groups

W5y

[ E5
2%
N 19%

ISN Global Kidney Health Atlas | 2019

Adoption of practices to identify CKD in high-
risk groups by World Bank Income Group



How did I start the KDSAP?

Creating a community outreach program

* Factors preventing Asian population to seek medical care:

v"  Lack of health insurance
v" Language barrier

The barriers are found beyond Asian populations

|

Serving the underserved, meet them where they are
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Kidney Disease Screening and
Awareness Program (KDSAP)




Kidney Disease Screening and Awareness Program
(KDSAP)

* Created 1n 2008 by Dr. Li-Li Hsiao, Asian Renal
Clinic at Brigham & Women’s Hospital, Harvard
Medical School (www.kdsap.org )

 First chapter registered at Harvard college
* Target volunteers are college students <

 Student-run organization <

=)
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http://www.kdsap.org/

KDSAP

Student Career Development: Cultivate interest in Nephrology

COMMUNITY
KIDNEY PDISEASE
DHETECTION
/Community\ /" In Campus h
Outreach: Activities:
Community KiQne;f »Leadership
{,)lfggl‘,;‘in])(%‘;gg‘]’)“) »Mentorship and
Career Exposure
* Health Screenings Seminar Series
e Health Education . Discussion Panels

. Clinical Shadowing
\ / \ * Hierarchical Mentoriny




KDSAP

Student Career Development: Cultivate interest in Nephrology

fCommunity\
Outreach:

Community Kidney
Disease Detection
Program (CKDD)

* Health Screenings
e Health Education

. 4




KDSAP Community Branch:
Community Kidney Disease Detection (CKDD)

To “serve” the community

— Needs assessment

“Mobility”

— The CKDD enters the community and meets participants where they are

“Provision”
— Provide frree kidney health screening for early detection of CKD risk factors

“Raising awareness”

— To increase community awareness of CKD by providing education of the
condition using specific dialects for designated communities;

“Partnership”

— by working closely with community leaders and local physicians.

=)
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Needs Assessment:
Be Educated by the community



Free Community Kidney Health Screening

N\

6. Urinalysis 7. Blood Glucose 8. Consultation



Chinese Elder Home

Harvard Medical School volunteer measures blood
pressure of a community member at Lexington
Chinese School screening event. November 2008
Lexington, MA

KDSAP

members  check over  physical
measurements at Framingham Senior Apartment
screening event. December 2007 Framingham, MA

*xp? OHE UK & |

)

KDSAP member records body weight of a senior citizen
at Framingham Senior Apartment screening event.
December 2007 Framingham, MA

KEEP staff trains volunteers on how to use the urine
analysis machines at Framingham Senior Apartment
screening event. December 2007 Framingham, MA

KDSAP  volunteer translates medical history
questionnaire to community member at registration of
Framingham Senior Apartment screening event.
December 2007 Framingham, MA

Yius

Community members and volunteers enjoy delicious
home recipes at potluck after screening at
Framingham Senior Apartment screening event.
December 2007 Framingham, MA

)
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KDSAP 1n Chinatown Boston

CCBA
90 Tyler Street
October 3, 2009
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Korean Church

Lecture on Kidney Disease
prevention and awareness

Free kidney health screening



African-American Community

phy siciar
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; tati0
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i

Kidney Health Screening in the African-American Community in YMCA, Roxbury, MA.
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Homeless Shelter

i
i
i

Harvard KDSAP members serving people in homeless shelter, Worcester MA
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Lectures on Kidney Disease
Prevention and Awareness

Chinese Church Cultural Center

Restaurant Workers Elder weekly meeting

)
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KDSAP

Student Career Development: Cultivate interest in Nephrology

/ In Campus \

Activities:

» Leadership
»Mentorship and
Career Exposure

Seminar Series
Discussion Panels

. Clinical Shadowing
K . Hierarchical Mentoring/




KDSAP In Campus Activities:

Student Career Development

“Meet the Professor/Doctor” colloquium
— Allow students to meet nephrologists over informal settings

“Meet the Patient” speaker series
— Students can meet patients face-to-face and learn about their
kidney diseases and about the doctor-patient relationship

Universal Precaution and Professionalism (UPP)
Training
— This 1s a mandatory session, which train volunteers to exercise

professionalism -

Blood Pressure Training Workshops
— Students can learn how to take accurate BP



Student Career Development:
Hierarchical Mentorship

The unique feature of KDSAP:

* It provides the scaffold for hierarchical mentoring
between nephrologists, medical students,
undergraduates, and high school students.

Medical student teaching college A student taking blood pressure for
participants at one of the Boston

Chinatown festivals.

student on urinalysis.

)
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Kidney Disease Screening and Awareness Program
(KDSAP)

Chapters: 30 + chapters nationwide and going.....

*  Harvard College (MA)

*  Rutgers University (NJ)

*  University of Pittsburgh (PA)

*  Ambherst College (MA)

*  University of California, Berkeley (CA)

*  Boston University (MA)

*  University of Connecticut (CT)

*  University of Michigan (MI)

*  Johns Hopkins University (MD)

*  Cornell University (NY)

*  University of Pennsylvania (PA)

*  University of Southern California (CA)

*  Emory University (GA)

*  Augustana University (SD)

*  Brown University (RI)

*  University of Alabama (AL)

*  University of Oklahoma (OK)

*  University of Virginia (VA)

*  University of California, LA (UCLA) (CA)
*  University of Minnesota, Twin Cities (MN)

*  Princeton University

*  University of Maryland College Park (UMCP) (MD)

*  Virginia Tech (VA)

*  Tufts University (MA)

*  Taipei Medical University (Taipei, Taiwan)
*  Mackay Medical College (Taipei, Taiwan)

*  Purdue University (IN)

UT Dallas (TX)

. Carnegie Mellon University (PA)

*  Dartmouth University (NH)

*  University of North Carolina (NC)

*  Massachusetts Institute of Technology (MA)

Approved by school, Await for KDSAP induction:
*  Georgia Tech (GA)

*  Columbia University (NY)

In Progress:

. U Mass (MA)

. Stanford University (CA)

*  Duke University (NC)




What have we learned from
community-based CKD prevention ?

!

KDSAP experiences



High unawareness of DM & HTN among the
KDSAP screening participants

Among 2,300 participants:

Missing, 7,7% Don't Know,
7,7%

Aware, 66, 61%

Diabetes unawareness: 26% HTN unawareness: 36.8%

KDSAP unpublished database



High prevalence of hypertension among the
KDSAP participants when compared to NHANES

100% >
80%
60%
40%
20%
0%
Total Age <40 Age 40-59 Age 2 60
B KDSAP 67.5 % (1410/2088) 44.3% (196/442) 65.6% (523/797) 81.4% (691/849)
B NHANES 45.6% 21.4% 51.1% 71.8%

=)

Jiang et al. EJPC 2020
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Proteinuria in the KDSAP participants
in Community:
High Prevalence and Low Awareness

Proteinuria Prevalence

)

|

Prevalence of Proteinuria: 17.5-24% (vs 8%)

25% Very low awareness: esp among the young gr

20%
15%
10%

5%

0%
18-30 years 31-45 years 46-60 years 61-75 years (n= > 75 years (n=256)
(n=261) (n=442) (n=722) 623)

B Unaware ® Aware  Missing Awareness Data

Age Group

Zhuo et.al KI, Report, 2019



Proteinuria/Microalbuminuria

Prevalence: ~ 8%

- Meta-anaIYSiS Of 1 . 1 million indiViduaIS (Hemmelgran et al. JAMA 2010; Matshshita et al. Lancet 2010; Wen et.al. Am J

Kidney Dis 2011)

— Alberta Kidney Disease Network (> 920.000 Canadian) emmetgan etat s 2010)

Outcome:

— Canadian study: Associated with
v' All-cause mortality: adjusted HR of 2.1
v Doubling sCr: adjusted HR of 2.7
v" ESRD for individuals w/initial normal eGFR ( > 60 ml/min/1.73m?): Adjusted HR
of 1.7 for
— Taiwanese study: Comparing with smoking (HR 1.55)

v' Higher all-cause mortality
» Dipstick with trace proteinuria: HR 1.7
» Dipstick with 1+ proteinuria: HR 2.31

v Shortening life-span

)

» Proteinuria shorten life span up to 7 years

|



KDSAP: Leveraging resources
effectively at the community level
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KDSAP:

Leveraging resources effectively at the community level

* Universities are uniquely situated to serve the needs
of urban minority populations

— Ethnic minorities are largely clustered in urban areas in the
United States

* a 2018 United States Economic Research Service study shows that minorities
make up 43% of urban populations and only 22% of rural populations.

— Almost two-thirds of American colleges are in urban areas.

* University populations closely follow this minority population
distribution

— KDSAP model:

* Mobilizes undergraduate students at universities
* Host health screenings in areas proximal to the university
* Allowing for the fostering of relationships with local communities.

=l)

|

Shah & Hsiao, KIR, accepted 9/27/2022



KDSAP:

Leveraging resources effectively at the community level

* Undergraduate’s Local Community-Based
Programs can Improve Participant Trust

— Implementing an effective early detection program for
CKD 1n the community:

* Alarge barrier: a distrust of the medical system by
many individuals.

* One strategy to build patient trust is to eliminate
language barriers between the patient and the provider

e KDSAP model:

— Encourages chapters to recruit volunteers with foreign
language experience

=l)

Shah & Hsiao, KIR, accepted 9/27/2022
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KDSAP:

Leveraging resources effectively at the community level

* Kidney Education and CKD Screening Tools are
Accessible to Volunteers With Simple Training

— Accessible to volunteers with little training

— Simple screening tools: a sphygmomanometer, urinalysis
machine, glucometer, measuring tape, and scale.

— It is inexpensive

* the total operational cost is ~ $800, with an additional yearly
recurring cost of $1500 for consumable items such as glucose strips,
lancets, and urine test strips. (This cost 1s calculated based on the
assumption that one KDSAP chapter screens 200 participants in a

year)

=l)

Shah & Hsiao, KIR, accepted 9/27/2022

|



Number of KDSAP Educational Events
increased during Covid

KDSAP Events
180

160 154
140
120
100
80
60
39 40

40 31

23 24 23 24 30
20 10 12

3 2 2 0
0
UPP Workshop Screening Skills BP Workshop Educational Events Kidney Screenings

2018-2019 2019-2020 2020-2021



KDSAP:

Leveraging resources effectively at the community level

—

REPORTS m

KIRepors.org

Leveraging Resources | ) Gheck for upaates
Effectively

at the Community Level:

Lessons Learned

from the Kidney Disease

Screening and Awareness

Program

Kavya M. Shah' and Li-Li Hsiao'

"Renal Division, Department of Internal Medicine, Brigham and Women's Hospital, Har-
vard Madical School, Boston, Massachussets, USA

Shah & Hsiao, KIR, accepted 9/27/2022



KDSAP:

Leveraging resources effectively at the community level

* May serve as a potential model to address barriers to
“share decision-making in CKD” at the community
level

Received: 6 February 2022 | Revised: 26 July 2022 Accepted: 12 September 2022

DOI: 10.1111/hsc.14036

Health and

COMMENTARY Social Care inthe community W]LEY

Addressing barriers to shared decision-making in chronic
kidney disease in the United States: An example from a
community-based screening programme

Nhu Dang BA! | Anthony Zhong BA? | Li-Li Hsiao MD, PhD%?

Dang, Zhong $ Hsiao, Health and Social Care in the Community



KDSAP:

Leveraging resources effectively at the community level

DANG ET AL. Health and 3
R wiLey

TABLE 1 Core Components of shared decision-making addressed through KDSAP screenings and workshops

Core components of shared
decision-making [Bomhof-Roordink
etal., 2019] Examples from KDSAP

1. Learn about the patient e Engage participants in their community, not in a hospital/clinic setting
e Gather information about participants' health practices and medical history
e Assess participants' understanding of CKD

2. Understand patient preferences * Provide space for participants to reflect and share their values, priorities and concerns during
screenings and workshops

3. Create choice awareness ¢ Inform participants of their CKD screening results and methods to prevent and control disease

¢ Educate participants about CKD treatment options_ In(:ludlng Renal
4. Describe treatment options e FEducate participants about CKD treatment options d- 1 .

* Provide participants with sample questions to ask their physicians regrralgsp]rm:ltp&ms la ySlS
5. Tailor information e Present information based on participants' levels of understanding and needs

e Tailor workshops to different age groups and preferred languages

6. Deliberate * |nitiate conversations between participants and volunteers at each screening station
e Deliver Q&A warkshops to address participants' questions
* Provide participants with sample questions to ask their physicians about their CKD status

7. Make the decision e Provide referrals and recommendations to participants after screenings and workshops
e Ensure participants retain ultimate authority over their health decisions

Dang, Zhong $ Hsiao, Health and Social Care in the Community



KDSAP
Cultivate interest 1n nephrology



KDSAP
Cultivate interest in nephrology

Volunteering opportunities
Hands-on clinical experiences
Learn about kidney disease & risk factors

Working side-by-side with Nephrologists



Impact of KDSAP on 1ts members 1s
beyond graduation

* Alumni survey after 10 years of KDSAP inception

— Survey form was sent to 173 alumni
— Received response from 112 (64.7%)

)

Jiang et.al. K1 2021

|



KDSAP activities play important roles
in alumni’s career Choices

100 109

80

77
72

60
51 1 1
36
l .- .-H- o a0 B

)

0
Health Fair/Screening Career Development | Physician Shadowing Research Other None
Events
i Which KDSAP activities did you find meaningful? & Which part(s) of KDSAP strongly influenced your career choice?
i)

Jiang et.al. K1 2021
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KDSAP alumni’s perception on
nephrology are very positive

|

1. Nephrology is a rewarding field for a career h
option.

B Strongly
Disagree
2. Nephrology is a well-respected field of practice in l _ m Somewhat
medicine. Disagree
| Neither
3. Nephrology is equally as or more exciting _ Agree nor
compared to other specialties. Disagree
i Somewhat
Agree
4. Nephrologists are important to community I _
health. W Strongly
i Agree
5. 1 am interested in a kidney-related profession for - _
my (future) career.
0.0 50.0 100.0
o Percentage of Respondents
1

Jiang et.al. K1 2021

|



KDSAP Trainee’s Perspective
On nephrology

)

|

Toplc

Reflection

Kidnay screanings

“‘Working at the urinalysis tabla, | was initially uncomfortabla
handling the urine samplas. Once | leamed about the wealth of
information that we cowld collect from the simple uring tast,
however, | became amazed by the value of the fests, and handling
the unne samphas and working the machines bacamea axcitimg.”

Kidnay screanings

“A highiight of each screaning is haaring frorm our mantor D,
Hsiao about an inferesting case that she saw that day (Case of the
day)."”

Caraar cholca

“While KDSAP has not made me certain that | want to be a
naphrologist, it has made me much more aware of, informed
about, and interastad in nephrology.”

Careear choica

“To say that KDSAP had a significant impact on my iife would be
an undarstatement. .. my involvemant in this orgamzation has
significanty influanced my decision lo pUrsUe a cangar in primary
cara..."

Education

“Laading Pitt KDSAP revealed a consisiant relationship: the mone
peaple were educated, the more they proactively cared for their
health and thus reduced thair susceptibility to CKD. As a physician,
| hope to emphasize this conneclion betweaen health and
aducation."”

Shah et al. CJASN May 2025




CKD
used to be only progression
now there’s hope for regression

RASIs=Renin-Angiotensin System Inhibitors i.e. ACEI, ARB

SGLT2i= Sodium-Glucose Transport Protein 2 Inhibitors i.e. Canagliflozin, Dapagliflozin, Empagliflozin
GLP-1 =Glucagon like Peptite-1 agonists i.e. Semaglutide ( Ozempic, Wegovey)
MRAs=Mineralocorticoid Receptor Antagonists i.e. Finerenone



Bl Potential antecedents of CKD
[ Stages of CKD
[ Consequences of CKD

Increased
risk

Complications

Screening CKD risk Diagnosis and Estimate Replacement
for CKD reduction; treatment; progression; by dialysis and
risk factors screening for treat comorbid treat complications; transplantation

CKD conditions; prepare for
slow progression replacement

] ']

\ )
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Main focus and efforts (time, energy and money)

Screen and treat risk
Prevention factors
e Diabetes * Diabetes Screen and treat
: . i hronic kidne
 Hypertension Hypertension chron y —
* Obesity " -+ Obesity - disease m) | Dialysis |mmp
. e Tob (and CVD)
Tobaceo . C?(]g?lcfegions 55 000 - $25 000
SAVE money Costs effective, $100°000 after year 2,
Cost effective to polypill? ' + better survival,
screen high risk Slmﬂ:‘; QOL
amount for
(HIC data) complications
== Not “cost effective”
111 Palmer et al. Nephrol Dial Transplant 2008
——

Courtesy from Dr. Valerie Luyckx



Screening for CKD 1s lacking, worldwide

BYes(%) MNo(%)

CKD detection program

Lowincome
Lower-middle income - [ A MR
Upper-middie income [ RS

Highincome - NSNS

=)
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ISN Global Kidney Health Atlas | 2019



2025 1s a very good year for...

* The field of kidney

* The “World Kidney Day” Joint Steering
Committee

* The KDSAP

)
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2025 1s a very good year for...

* On May 23, 20235,

* WH.O. adopts global resolution making kidney
health as global priority- the first ever for kidney!

* W.H.O. officially makes “World Kidney Day” the
UN “Global Public Health Day”!

)
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2025 1s a very good year for...

* On chronic Kidney Disease W.H.O. highlights four
key areas:

* Promote global awareness and education on CKD:
* Increase public and professional awareness of CKD risk factors

* Preventive actions through campaigns and policy initiatives

KDSAP has been doing since 2008!!!

)
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Summary

* The KDSAP’s community-base approach particularly the
underserved or minority populations 1s the right approach

 KDSAP is an effective model to address kidney disease
— In the community level
— To raise awareness of CKD
— To 1dentify at-risk individuals through its community outreach activities

* Screening for CKD risk factors in USA/high income countries
can be cost effective

Recruiting undergraduate students as volunteers
v' KDSAP model works in USA
v' It has proved to be a sustainable model

)

|
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Strategies of CKD Prevention
- How to early Screen CKD patients?
- How to Establish Integrated care program?

Can KDSAP serve as a
community-base model?



Strategies of CKD Prevention-How to early
Screen CKD patients? How to Establish
Integrated care program?

)

|

e will KDSAP work outside USA?

* If not, who will be the 1dea group,
organization 1n the region to “enter”
community?
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