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EXERCISE TRAINING IMPROVES ABNORMAL LIPID AND
CARBOHYDRATE METABOLISM IN HEMODIALYSIS PATIENTS

A. P, Goldberg, J. M. Hagberg, J. A. Delmez,
G. W. Heath, and H. R. Harter

" Although chronic maintenance hemodialysis will palliate many of the manifestations of the uremic syndrome
and prolong survival in patients with end-stage renal failure, it will not retard the accelerated rate at which
atherosclerosis and cardiovascular complications develop in these patlentsl-z. Abnormalities in lipid and carbo-
hydrate metabolism have been recognized for many years in patients with chronic renal failure38, and probably
contribute to their high cardiovascular mortality ratel» 7,8, A strikingly low plasma high density lipoprotein (HDL)
cholesterol concentration also has been reported in hemodialysis patients®9; this level is even lower than would
be expected for their degree of hypertriglyceridemia®. Although a relationship between HDL cholesterol and
cardiovascular morbidity and mortality has not yet been ascertained in the dialysis population, in nonuremic man
the plasma level of HDL cholesterol seems to be an important predictor of cardiovascular risk10-12,

Physical exercise training appears to have a beneficial effect on hypertriglyceridemiald, 14, low HDL
cholesterol levels15: 16, glucose intolerance”rls, and hyperlnsullnlsm’-f"21 in nonuremic man. Therefore, this
study was designed to ascertain whether exercise training would improve these metabolic abnormalities in patients
with end-stage renal disease receiving hemodialysis, and to determine whether these patients could safely partici-
pate in an exercise training program.

MATERIALS AND METHODS

Patient Selection. Seven uremic patients (5 males, 2 females) requiring hemodialyslis for 4 to 8 hrs 3
times weekly were selected for study (Table I). Their age was 37.0 + 8.7 yrs (mean + SD) and their duration on
dialysis at the start of exercise was 46 + 33 mos. All received iron for anemia (males also received Deca-
durabolin), multivitamins, aluminum hydroxide for hyperphosphatemia, and calcium carbonate. Three of the
men also received antihypertensive medication (Table I). Patients were selected to participate if they: a) had
hypertriglyceridemia and/or low plasma levels of HDL cholesterol on at least 2 fasting blood sample analyses
(Table IT); b) had no medical problems which would contraindicate participation in an exercise training program,
such as severe ventricular dysrhythmias, poorly controlled hypertension, unstable angina pectoris, a prior myo-
cardial infarction or hyperkalemia22; c) were on a stable medication regimen, diet and dialysis schedule; and
d) were motivated to participate. Diabetes mellitus, hypothyroidism, alcoholism and liver disease were excluded
by history and appropriate clinical tests.

TABLE |

STUDY PATIENTS

Patients Age/Sex DX Weight/Height Duration HD* Complicationsf

(kg/cm) (mos)
| 31/ GN 68.3/183 1 HT, Cardiomegaly, Angina
2 32/ GN 139.6/209 39 HT, Cardiomegaly, CHF, TX (2)
3 26/F GN 53.2/155 42 Anemia, PTX, TX (2)
b L5/m GN 77.5/180 55 > (2)
5 L42/M HT- 95.7/183 23 HT, Cardiomegaly
6 33/F GN 57.4/170 52 Anemi a
74 50/M GN 76.8/182 113 CHF, Cardiomegaly
Mean 37.0 46,4
S0 8.7 32.7

%DX: GM = Chronic Glomerulonephritis, HT = Hypertension (Nephrosclerosis)
*+Months on hemodialysis prior to onset of exercise training
#HT = Hypertension, CHF = Congestive Heart Failure, TX = Transplant, PTX = Parathyroidectomy
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Articles on exercise and dialysis/predialysis/uremia/ckd
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Today we know that CKD
affects physical capaciy
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GFR affects walking distance in CKD 3b-5

10ml/min/1.73 m? decrease in GFR corresponds with
35m shorter walking distance (6-Min Walk Test)
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GFR affects muscle strength in CKD 3b-5

10ml/min/1.73m? decrease in GFR corresponds
with 10% less quadriceps strength
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GFR affects balance in CKD 3b-5

Functional Reach, cm
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Physical activity affects survival in CKD




Overall mortality according to walking in

CKD 3-5
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Physical activity affects progression of CKD




Cumulative incidence of RRT according
to walking in CKD 3-5
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Physical activity and loss of eGFR 1n
CKD 3-4 (n= 256)

« >150 minutes physical activity/week had the lowest eGFR
loss: -6.2%/year

* |Inactive patients had the highest eGFR loss: -9.6%/year

« Each 60 minutes/week increment in physical activity was
associated with a 0,5% slower decline in eGFR/year

LUND
UNIVERSITY
Robinson-Cohen et al, JASN 25:399-406,2014.



Exercise training improves physical capacity
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Exercise training in CKD 4 - 5,

Training Outcome
ml/min/1 | Frequency Duration | Exzrcise group
.72m? months
Clyne 10:9 47 15 3x60min/w 3 Wmax
et al Muscle strength
Eidemak  15:15 45 25 5x30min/w 5[ 4Wmax
et al
Boyce 8:0 50 3x60/w 4 \ VO,max

et al

UNIVERSITY



Exercise training in CKD 2 - 5,
2001 - 2010

N

Training Outcome

ml/min/ | Frequency Duratior | Exercise group
1.72m? months
Heiwe 16:9 74 17 3x60m/w 3 Y 6MWT
et al 4 Muscle strength
Castaneda 14:12 65 30 3x/w 4 Muscle strength
et al
Pechter 179 52 63  2x30m/w l 1 VO,max
et al
Leehey 74 66 44 3x40m/w 4 Treadmill time
et al
Mustata 8:10 68 28 5x60m/w V0O,max

et al Treadmill time

665
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Exercise training in CKD 3 - 5,
2011 - the present

EX:C | Age | GFR Training Outcome

F-xercise group

Watson 20:18 \63 29 8 2 Walking distance

et al ? Muscle strength
Craenen 19:21 {2 38  7x40m/w 3 [ 4 VO,max

roek et al

Kosmo- 18:14 /62 25 9x30/w 6 ) RPE during exercise
dakis et al tolerance test

Headly 10:11 58 33 3x/w V0O,max

et al

Gregory 10:11 55 39 3-5x55/w
et al

readmill time

uscle strength

L.UIN
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Exercise training in CKD 3 - 5,
2011 - the present, contd

EX:C | Age | GFR Training Outcome
ml/min | Frequency Duration | Exercise group
[1.72m?2 months
Rossi 59:48 \68 CKD 3- 3x/w 3 6MWT
et al 4 % Sit-to-Stand

Howden etak 4142 /60 38  150m/w a\ :VOQmax
6MWT

HGS
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Effects of the exercise polypill

« Quality of life
e Blood pressure
« Autonomic dysfunction

* Inflammation
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Eftects of exercise on Health related
quality of life in CKD 3-4

mean change from baseline after 12 weeks exercise

_ Exercise group, 48 | Control group, 46 _

Physical measures 4

Role functioning/physical 19 -9 0.001
Physical functioning 11 -0.7 0-004
Energy/fatigue 10 0.5 0.01
General health 5 -1 0.03

R

Mental measures

Pain 6 -4 0.04
Emotional wellbeing 2 -0.4 0.2
Social functioning 4 2 0.57 |
Role functioning/emotional 7 2 0.38

Rossi et al, CJASN, 2014 Dec 5; 9(12): 2052—-2058. UNIVERSITY



Effects of the exercise polypill

 Quality of life
» Blood pressure
« Autonomic dysfunction

* Inflammation
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Relationship between physical activity and

BP profiles in CKD 3

Systolic BP (mm Hg)
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Effects of exercise on blood pressure
in CKD 4-5

Blood Pressure (mr Hg)
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Effects of the exercise polypill

Autonomic dysfunction
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Relationship between Heart Rate Variability
and GFR in CKD 3b-5
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Effects of exercise on heart rate
response in CKD 2-4
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Effects of the exercise polypill

 Quality of life
e Blood pressure
« Autonomic dysfunction

e Inflammation
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Effects of exercise on inflammation
in CKD 4 -5

Improved systemic inflammation

P=0.001 P=0117
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Figure 2. Effects of regular exercise on plasma IL-6 to IL-10 ratio
at baseline and 6 months for each group. Data are individual /
values (n=13 exercise group; n=11 control group). TimeXgroup B\
interaction: P=0.001.
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There are still a number
of unresolved issues on

the effects of exercise In
CKD patients.

Thank you!
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