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Alntroduction / Background

AOur studies:

- Regular aquatic exercise for chronic kidney disease patients and a tenyear follow -
up study (Pechter et al. Nephrol Dial Transplant, 2003; Int J Rehabil Res, 2003, Int J
Rehabil Res, 2014)

- Impact of walking on health -related quality of life scores in patients with chronic
kidney disease: A crosssectional study in Estonia(Pec ht er |, et al
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Physical activity among nephrologists, residents and nurses - observational cross-
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AFuture directions
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Introduction

Chronic kidney disease (CKD) patients are getting older,

are almost invariably hypertensive, have decreased physica
activity (PA) and increased psychosocial problems.

Patients with CKD have elevated cardiovascular disease
(CVD) risk.

Physical activity (PA) i1s known as an independent CVD risk
factor

Despite the fact that current clinical practice guidelines
recommend PA for CKD patients, PA is obviously rarely
addressed by renal care teams.



Frequency of participation In leisure
time physical activity in CKD patients

Response DMMS Wave 2 (% responding) (n =2264) DOPPS (% responding) (n=20920)
Never or almost never 35.1 429
<1 once a week 10.0 8.5
2-3 times per week 18.4 17.0
4-5 times per week 5.5 57
Daily or almost daily 19.8 14.1

DMMS, United States Renal Data System Dialysis Morbidity and Mortaltty Siudy; DOPPS, Dialysis Ovicomes and Practice Patterns Study.

Data source:Painter P, Roshanravan B. Curr Opin Nephrol Hypertens 2013; 22235




CKD patients have increased risk of death

A CKD patients belong in the highest risk group
for subsequent atherosclerotic complications.

A M ain cause of death in patients with CKD is
cardiovascular disease.

A The risk of death in CKD stage 4 85 patients are
10020-fold that of the general population

o

Data source:Meyer KB and L. AS., Controlling the epidemic of CVD in chronic renal disease:

report from the National Kidney Foundation Task Force on cardiovascular di3&&d&.1998.
a12(192)
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Survival among sedentary and non-sedentary
incident dialysis patients .
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‘i :  Low level of PA Iin CKD

AlLow levels of PA and poor physical functioning in patients
with CKD are strongly associated with poor clinical

outcomes, regardiess of treatment modality (Painter &
Roshanravan, 2013).

A Low levels of PA may lead to a higher risk of dialysis and
death (Walker et al, 2013).

Data source:Painter P, Roshanravan B. Curr Opin Nephrol Hypertens 2013; 22235
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Guidelines

AKDIGO recommendations stress the importance
of preventive measures for renal patients, as early
as possible in the course of kidney failure

AThen these can be most effective, cost efficient,
and of greatest benefit to patients and to society



Recommendations for patients with CKD

Lifestyle

3.1.21: We recommend that people with CKD be encouraged to
undertake physical activity compatible with cardiovascular
health and tolerance (aiming for at least 30 minutes 5 times per
week), achieve a healthy weight (BMI 20 to 25, according to
country specific demographics), and stop smoking. (1D)

Additional dietary advice

3.1.22: We recommend that individuals with CKD receive expert
dietary advice and information in the context of an education
program, tailored to severity of CKD.

Data source: http://www.kdigo.orqg/



http://www.kdigo.org/clinical_practice_guidelines/pdf/CKD/KDIGO_2012_CKD_GL.pdf

Recommendations for patients with CKD

Treatment goal

Comments

Smoking cessation

Dietary sodium
reduction

Dietary protein
restriction

Weight
management

Physical activity

Smioking cessation (1D)

Lowering intake to <2 g (<90 mmol) sodium daily
(corresponds to <5 g salt) (1C)

Lowering of protein intake to 0-8 g/kg of ideal
bodyweight daily in adults with diabetes (2C) or
without diabetes (2B) and eGFR

<30 mbU/min per 1.73m’

Achievement of BMI 20-25 kg/m’, according to
country-specific demographics (1D)

Encourage physical activity compatible with
cardiovascular health and tolerance, aiming for at
least 30 min five times perweek (1D)

Ample level evidence is available of the benefits of smoking cessation for reduction in cardiovascular risk in the general
population. In CKD smoking is associated with disease progression, ® although no specific data support cessation of
smioking to delay CKD progression

Individuals with CKD should receive expert dietary advice and information in an educational programme tailored
to the severity of CKD and required interventions on salt, phosphate, potassium, and protein intake (1B). Dietary
sodium restriction might enhance the effects of ACE inhibitors and ARBs to lower albuminuria and prevent

CKD progression™*

A high protein intake (>1-3 g/kg of ideal bodyweight daily) should be avoided in adults with CKD and at risk of progression
(20). Individuals with CKD should receive expert dietary advice and information in an educational programme, tailored to
the severity of CKD and required interventions on salt, phosphate, potassiun", and protein intake (1B)

A 13% reduction of all-cause mortality was found among patients with CKD who did the minimum amount of exercise
(average 15 min of moderate intensity) compared with those who did no exercise at all. The effect is expected to be
much greater when patients undertake 30 min of exercise five times perweek™

Each recommendation is graded (1, recommended; 2 suggested; no number, not graded) and the quality of the supporting evidence is rated (A, high; B, moderate; C, low; D, very low), according to guidelines.*s
CKD=chronic kidney disease. ACE=angiotensin-converting erzyme. ARBs=angiotensin-receptor blockers. eGFR=estimated glomerular fifiration rate. BMi=body-mass index.

Data source:Gansevoort R, et al. Lancet 2013; 382:29
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Overview of talk

AOur studies:

- Regular aquatic exercise for chronic kidney disease patients and a ten -year
follow -up study (Pechter et al. Nephrol Dial Transplant, 2003; Int J Rehabil Res, 2003, |
J Rehabil Res, 2014)



Tieatinenit and rdieibilitibioatstiatpgiesiof
progiessive CKID

. Renin -angiotensin system blockade

. Blood pressure control

. Reduction of proteinuria

.Nutritional counselling o (Kiisk L et al )

. Control of blood glucose in diabetes

. Control of the blood lipids and lowering the excess weight

. Treatment of hyperphosphatemia

. Correction of anaemia

. Cessation of smoking

0. Exercise therapy Is an important part of complex rehabilitation
(Pechter et al. Nephrol Dial Transplant, 2003
Int J Rehabil Res, 2003, int J Rehabil Res, 2014

11. Life quality assessment

P OoOoO~NOOTPk,WNE



Physical irexitivity

* One of the most well known risk factors for the
atherosclerosis

* Exercise therapy is an important part of complex
rehabilitation for cardiovascular disease patients

* Among other non -pharmacoiogical approaches, aerobic
exercise could be encouraged more often also for CKD
patients to optimize their functional capacity as early as
possible



Linisioa0oflth el ss@df
exercise

A Patients with CKD have usually limited exercise
tolerance, they are not motivated to physical activity

A CKD patients have uremic symptoms that cause poor
functional ablility and lack of energy and
deconditioning Is more pronounced among older
Individuals

A Therefore, exercise should be started as early as
possible to postpone further worsening of physical
conditioning



Problems of the: use of exercise o
renal dysfunction

A exercise induces decrease in renal blood
flow

A during exercising RAS is activated,
which contributes to increased renal
vascular resistance

A constriction of renal blood vessels due to
the increase of renal sympathetic activity



Efifecit of 2@jiaitic exercise

A Beside of wide variety of aerobic exercise possibilities,
aquatic exercise Is a novel approach in CKD patients
exercise therapy

A Water-based aerobic exercise program could allow older and
obese patients to gain all the advantages of land -based
exercise more easily

A Water immersion causes increase in renal blood flow and
contributes the lowering in renal sympathetic nerve activity,
so ameliorating the aggravating effects of exercise on renal
function



Aim

to investigate the impact of the aquatic
exercise in CKD patients on:

* cardiopulmonary functional capacity
* blood pressure
* renal functional parameters

* serum lipids
* lipid peroxidation status

* patient -side subjective value of health

Data source:Pechter et al. NDT, 2003:; Int J Rehabil Res, 2014



Patients

A 17 sedentary moderate CKD pts with out anemia
A 7 males, 10 females, age range 372 years

A Clinical diagnoses :
diabetes mellitus type | (n=2)
diabetes mellitus type Il (n=2)
chronic glomerulonephritis (n=9)
chronic pyelonephritis (n=1)
essential hypertension (n=3)
A 11 patients had mild cardiovascular problems (NYHA 1 - 81

A 6 patients had BMI over 30, in 9 patients BMI was 24 -30
and 2 patients had BMI less than 24.




Aquatic-exercise performance

* The group exercised
vertically in the pool with
Immersion to the shoulder
(at water temperature +240
26°) involving rhythmic
movements with joints and
body (aerobic exercise)

* Duration of the study: twice
a week for 12 weeks



Aquatic exercise performance

A Exercise program (30 min)
-10 min warm -up period with gentle stretching

-10 min cardiovascular segment of exercises with
gradually increasing intensity

-10 min cool-down period with a final stretching tim e

* All group exercised at low -intensity (40 050 % of their
iIndividual maximal oxygen uptake -V O,max)



Meittian:: cardim-respiiafioy ffumattioalal
capacity

A Cardiopulmonary exercise testing was
performed at baseline and after follow -up
period.

A Individual maximal oxygen uptake (VO ,max,
ml/kg/min), oxygen pulse (ml/heartbeat/min)
and peak load (W) were measured at anaerobic
threshold using cycle ergometer with stepwise
Increasing workload by 10 W per minute



Meifthads: cardio-respiiafioiy ffunattioalal
capacity

A VO ,max was
determined

"':‘i '

R —

considering the
criteria
described by K.
Wassermann
(1999)




Methasths ¢ Serum lipids and
renal funcitbnadl ppasaneéeess

* Lipids
- serum total cholesterol (S -Chol, mmol/l)
- triglycerides (Tg, mmol/l)
- HDL - and LDL -choiesterol (mmol/i)

* Renal functional tests
- serum-creatinine (S-Cr ea, 1T mol /| )
- urinary protein excretion (U -prot, g/24h)
- glomerular filtration rate (eGFR, ml/min)
- S-cystatin C (particle -enhanced
turbidimetric assay, DAKO)




Mieitiands ¢ Lipidopesoiddtdioststatsis

A Products of lipid peroxidation (LPO, nmol/mi)
- malonaldehyde and 4-hydroxyalkenals
together - measured in serum by colorimetric
assay for lipid peroxidation (Bioxytech & LPO-
586'™)

A M arkers of antioxidant status:
- concentrations of total glutathione (TGSH)
Incl. reduced (GSH) and oxidized forms
(GSSG,a | | I N+ assessedrny an
enzymatic method (Griffith 1980)



Methods : General health status

Patient-side subjective value of general
health status was characterized using
numerical values from 1 to 10 and was

Interpreted as following

- points 8010 = good,;
- points 407 = average (S0-S0);
- points 183 = poor.




Results : Cardiopulhnooniyy
parameters

A Changes of indices of
cardiopulmonary reserve
and physical capacity
showed improvement in all
parameters

A Peak load (W) was
significantly improved
when compared with results
before and after the
rehabilitation program

Peak
400

350 -

300 -

250

200 -

150 A

100 +

50 A

0

load (W)

Before After

Data source:Pechter et al. NDT, 2003; Int J Rehabil Res, 2014




Results I: Cardiopulmonary parameters o
maximal axygen uptake

A 13 out of 17 patients R N
Improved their peak
VO, values 30 -
(ml/kg/min) /
“C _—
A Blood pressure was T =
significantly lower
after the study period 15 - . :
‘ .
10
Before After




Results : renal parameters

Proteinuria diminished significantly and eGFR improvement
was reinforced by significant S -Cystatin C decrease

‘U-prot | SCrea | SCysC | eGFR
(g/24h) (1 mol |/ (ing/) ml/min
Baseline 07 02 |1418 | 17 02 | 629 59
117
|
Follow -up | 04 02* | 1353 14 01* | 671 7.0
104
P 3% sadnealesnes DINAYL )

* p<0.05follow -up vs. baseline



Results: Ox. stress parameters

A LPO status lowered significantly, reduced glutathione (GSH) level
Increased significantly, positive changes are noted in redox ratio

(oxidised glutathione/ reduced glutathione)

LPO TGSH | GSSG = GSH GSSG/
(ng/mil) GSH
Baseline 15 02 7899 755 7512 01 00
53.3 121 46.8
Follow- 1.0 7900 56.8 8642 0.1 00
up 0.1* 49.9 9.4 44,5
|

*p<0.05 follow -up vs. baseline




Results: General health

Patients estimated the rehabilitation program and their

subjective value of the general health status was improved

General health status
10 O Before |-
B After

score

/ / If !

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17
patients




Conclusion

Individually dosed and well -counseled regular low -
Intensity aquatic exercise, blood pressure control,
encouragement and education could :

* iImprove the cardiorespiratory functioning

* lower the blood pressure

* stabilize the renal function of CKD patients for longer
period of time preventing premature atherosclerosis and
Improving fithess and quality of life.

Data source: Regular aguatic exercise for chronic kidney disease patients and a

ten-year follow -up study ( Pechter et al. Nephrol Dial Transplant, 2003; Int J
Rehabil Res, 2014)



Conclusion

In ten years of follow -up time we found that nobody from
the aquatic exercise group reached study endpoint.

But in ten years 55% of the sedentary control group reached
dialysis or death. Occurrence of study endpoint was
statistically significantly different between the study
groups.

Data source: Regular aquatic exercise for chronic kidney disease patients: a
ten-year follow -up study ( Pechter et al. Int J Rehabil Res, 2014)
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AOur studies:

- Regular aquatic exercise for chronic kidney disease patients and a tenyear follow -

up study (Pechter et al. Nephrol Dial Transplant, 2003; Int J Rehabil Res, 2003, Int J
Rehabil Res, 2014)

- Impact of walking on health -related quality of life scores in patients with chronic
kidney disease: A cross-sectional study in Estonia (Pechter |, et al
Conference 2016, |IJKD 2019, Submitted)
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PHYSICAL ACTIVITY AND
QUALITY OF LIFE IN PATIENTS
WITH CHRONIC KIDNEY

DISEASE:

A CROSSSECTIONAL STUDY IN ESTONIA

' Il 1l e Pecdhatnear Uhl i nov a, Kaja P»I| | us
Anni ka Aart , Riina Kallikor m, Mar i
Mel | er Anni Tol k, Ma | Ros en

Tartu University, Department of Internal Medicine, Estonia



i Background:

ACKD patients can benefit enormously in their daily life if
they receive appropriate support and advice for self -care
and lifestyle regimens from their health care professionals

AFinding associations between health-related quality of life
(HRQol) and lifestyle behaviours may help to demonstrate
the importance of lifestyle modifications in slowing the
progression of CKD and ameliorating HRQoL



A CROSSSECTIONAL STUDY IN ESTONIA
PHYSICAL ACTIVITY AND HRQoL IN PATIENTS WITH CKD

We conducted a comparative study to evaluate the HRQoL in
different chronic diseases.

Hypothesis

patients with low kidney function (category G3b -G5) will
report about noticeably lower health guality and PA levels in
everyday life in comparison with CKD pts with higher kidney
function and/or pts with other chronic conditions (CC).

Data source:Pechter |, et al. Baltic Nepheology Con




A CROSSSECTIONAL STUDY IN ESTONIA
PHYSICAL ACTIVITY AND HRQoL IN PATIENTS WITH CKD

General aim:
to assess HRQoL and physical activity (PA) in patients with CKD.

Specific aims
to assess and compare selfeported PA, smoking status, alcohol consuming
differences and health-related quality of life (HRQoL) firstly between CKD

patients groups with below (CKD low group) and above eGFR 45 ml/min
(CKD high group)

to compare CKD patients groups mean data with other chronic conditions
(CC) patient® group data and with subjects without CC with respect to age,
gender and body mass index (BMI).

Data source:Pechter |, et al. Baltic Nepheology Con




Methods:

Design. cross-sectional

Patients: 705 consecutive pts (294 male and 411 female, age
range 20088 years) at primary heaith care centres and the
university hospital assessed HRQoL through SF-36 and

PA level (MET-mins/week) by International Physical

Activity Questionnaire (IPAQ)

Studied parameters: Patient's age, gender, education, BMI,
smoking and alcohol consumption status were used as
Independent variables - to assessPA and the physical
(PCS) and mental component score (MCS) of HRQoL.

Data source:Pechter |, et al. Baltic Nepheology Con




Methods:

Patient groups:

- CKD pts with eGFR> 45and < 45 ml/min were divided
to evaluate different stages of CKD separately.

- Chronic conditions (CC) study group consisted of pts
having one or more other CC (osteoarthritis, chronic
back pain, rheumatoid arthritis, 2 type diabetes,
cardiovasculiar disease)

- control patients without CC.

Data source:Pechter |, et al. Baltic Nepheology Con




Methods:

A consort diagram to show participant flow through
study.

o
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Results

Mental score Physical score

100 1

75+

50+

A CKD low CKD high Control oG CKD low CKD high Contral
Condition

CKD pts with eGFR< 45 ml/min had significantly lower HRQoL scores
(both MCS and PCS) compared with other groups (p = 0.0000).

Data source:Pechter |, et al. Baltic Nepheology Con




Results:

HRQoL scores (both PCS and MCS) were strongly influenced by
age and education but not by PA level in CKD pts.

There was no statistically significant differences in distribution of
PA levels between CKD and CC pts (p = 0.08) as well between

CKD pts and controls (p = 1.0), adjusted to age, gender, education.

No differences in PA when compared CKD pts with eGFR> 45
and <45ml/min (p = 1.0) were found.

Interestingly, in the patients with eGFR< 45ml/min  who reported
about good walking habits we found it statistically significantly
connected with higher PCS f = 0.0000Q.

Data source:Pechter |, et al. Baltic Nepheol ogy

Con



Conclusion

CKD pts with eGFR < 45 ml/min value their
mental and physical life quality significantly
lower as pts with eGFR > 45 ml/min, pts with
CC or control pts.

PA level according to IPAQ is similar among
CKD pts irrespectively of the kidney function.

Walking impacts positively life quality in CKD
patients with eGFR < 45mi/min.

Data source:Pechter |, et al. Baltic Nepheology Con







