Mental Health in Geriatric Dialysis Patient:
Depression and Cognitive Impairment
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Functional Status of Elderly Pts before and after Initiation of Dialysis Why?
1o,  Nursing home residents , 73.4: 10.9 yrs - Patients Characteristics
11 Age Ly 73.4 £10.9 Geriats; .
criatric and uremic Pts
124 Functional status Albumin fe/di) 29 0.6 :
34 Mos-ADL score S have several features in
. Coexisting conditiea
§ . . \ & common.
E : Congestive heart failure
6
* Coronary artery disease 4 -
¥ 1) Malnutrition
" Peripheral vascular disease 7
2 erebrovascular diseas :]
; ChronobstreoctiVe pulmonary disease 2) Cardiovascular discasc
2 -9 6 3
Months since Initiation of Dialysis Cancer 12

Gementia - 3) Mental health problem
Among elderly Pis, initiation of dialysis is iated with a sul ial Depression 35

and sustained decline in functional status and very high mortality.

2 Kurcliactal, N Eng) J Med, 2009 ]
Mental health problems in Geriatric I. Cognitive impairment
Dialysis Patient
Definition:
1. Dementia (C o gnitive imp airrnent) A ::::e\:rn i:yﬁcll in at least two areas of cognitive functioning
2, Depressmn - exccutive functioning
- attention or speed of information processing
I - perceptual motor abilities
- language
Poor economic status, Physical dependency, ’ . .
Institutionalized , Loss of autonomy, Approximately equivalent to dementia
Late start of dialysis, Interruption of dialysis
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Cognitive impairment and Dementia

Cognitive impairment === Smml'

Normal Mild Severe
1 : :
Dementia == Discascentity

D tive (Alzhei zi Y

Va;cular (multi-infarct) dementia

1. Quality of life in the elderly

2. Compliance with dialysis schedules

3. Compliance with complex medication regimens
4. Making informed decisions regarding dialysis.

Poor prognosis!

Cognitive impairment (Dementia) as a Predictor
of Mortality and Dialysis Withdrawal

RR of death and dialysis withdrawal
iated with diag d dementia

Death Dialysis withdrawal

All DOPPS
Model 1~ 148 (1.32-1.66) 2.01 (1.57-2.57)
Model 2 LIS (1.04-1.34) 1.60(1.22-2.10)

Kurella et al, Nephrol Dial transplant, 2006

CKD as a Risk Factor for Cognitive Impairment
70% of HD Pts ages>55 yrs have cognitive impairment

Percent

3 MS <80

Kurella et al, Am J Kidncy Dis, 2005 Murray et al, Neurology 2006

Aging as a Risk Factor for Cognitive Impairment in Dialysis Pts

25

Dementia prevalence (%)

18-39 40-49 50-59 60-69 70-79 B0-89 =80
Age (years)
Increasing prevalence of dementia with aging

Cognitive Impairment may be Under-diagnosed in aged
CKD and Dialysis Pts!
(18 versus 70%)

Screening and diagnosis of cognitive impairment

- Neurophysiological tests: EEG, evoked potential
- Neuropsychological examination

: Mini-Mental state Exam (MMSE): most commonly used
screening test, lack sensitivity and specificity for mild case

: Comprehensive testing allows for analysis of specific
impairments in cognitive function
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Pathophysiologic classification of Cognitive Impairment
in Dialysis Pts

- Acute decline in cognitive function associated with hemodialysis

- Persistent cognitive impairment (Dementia)

1) Alzheimer’s dementia (14%)

2) Vascular dementia (86%) Fulunishict al, Nephron, 2002

Cerebral ischemia associated with vascular disease

- Clinical stroke: well known major risk for vascular dementia
- Subelinical Cerebro-Vascular Disease

Silent Cercbral Infarcts

White Matter Discase (leukoaraiosis)

(1) Silent Cerebral Infarct (SCI or silent stroke)

Definition
Absence of prior stroke and TIA
P fbrain 1 I lesionof

vascular origin confirmed by CT or MRI

Higher incidence of SCI in HD patients (50%)

%)

(%) of SCI: 1 with aging

Whean Vermees et al, Stroke, 2003
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Change in z Score

Elderly people with SCI have an increased risk of dementia and
asteeper decline in cognitive function than control.

Psychomotor Speed Global Cognitive Function
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-0.3 No infarct
a1 No infarct

0.4 -

05 -2 P=0.014

P0.005 Pa0.025 Pe0.032

03

Vermeer et al, N Engl J Med, 2003

a

&

(2) White Matter Discase

represent micro-vascular disease due to chronic hypo-perfusion.

T2 high- signal intensity in
Subcortical/Periventricular
white matter lesions

48.0 % (CAPD)
versus
17.5 % (Control)

Kim CD ¢t al, Am J Kidney Dis, 2007

15

White matter disease and Cognitive Impairment

White matter grade correlated strongly
with severity of cognitive impairment

White matter grade:
increased with aging

White Matter Grade
Mean Mini-Mental State
Examination Score
3

Both 8CI and white matter disease predicts clinically evident
vascular events in HD patients

Cercbro-Vascular discasc Clinical stroke Nomterd s
CEAR PR ERSY |

e
100+ No'SCI
M.

"
a0 SC

Event free rate, %
£

04 *P=0.0169 vs. No SCI

T T T T T T T T
0 10 20 3 40 50 &0
Survival time, months

Magannmael al, Kidney Int, 2005

- S461 —




Dialysis Processitself
: risk factor for acute Cognitive Impairment

by inducing recurrent cerebral ischemia
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Hata et al, stroke, 1994 18

Cognitive Function declined acutely during Hemodialysis.
1 hr before HD 1 hr of HD 1 hr after HD  Next days

HD-related hypotension as a cause of progressive frontal lobe atrophy
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21

Wardlaw e al, stroke 2003

Cerebral microvascular (ic, BBB) dysfunction, with leakage of
plasma components into the vessel wall and surrounding brain
tissue lead to ischemia and neuronal damage

Contribute to the development of 3 cercbrovascular conditions:
1) Lacunar stroke (SCI)

2) White matter disease

3) Cognitive impairment (dementia).

¥

Linking mechanism between
ischemic cerebral small-vessel disease and apparently clinically
distinct cognitive impairment (dementia)

Wardlaw et al, stroke 2003

Systemic micro-vascular disease

4

Retinal Cerebral
Cardiovascular Cognitive Impairment in Dialysis Patients
tAn A d Model of V: D i
A marker of Systemic Microvascular Disease

Search for treatable vascular risk factors in geriatric
dialysis patients with cognitive impairments

il
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Cognitive Impairment in the Aging Dialysis Populations: an Occult Burden

Early diagnosis/Treatment/Prevention:
Correction of Risk factors for Systemic Microvascular Disease

- Traditional CV risk factors; Atherosclerosis/Lipid/BP/DM/Smoking
- Non-traditional (CV) risk factors

Intra-HD hypotension/A iaH ysteine
Hyperparathyroidism/Calcium/Phosph /Stiffness
Inflammation/Oxidative stress

- Others
Poly-pharmacy
Psychosocial support/Intellectual stimulation and tal
Nocturnal/Home HD
Kidney transplantation

Choli inhibitors (Donepezil, 0l ¢l # E)

I1. Depression

Pts on replacement therapy experiences 3 different phases:

(1) falling in love with dialysis: an improvement in QOL

(2) a progressive disappointment: a period of increased risk,

(3) a slow adaptation to dialysis — with, in the elderly patient, an
inexorable decline toward Depression.

Levy NB, Adv Ren Replace Ther, 2000

* The most common psychological Cx of ESRD Pts.
« Incidence:10-66%:
due to different diagnosis criteria/methodology

Major depression: DSM-IV criteria
(Diagnostic and Statistical Manual of Mental Disorders, 4th Edition)
5= following 9 symptoms for =2 weeks

Depressed mood most of the day, particularly in the morning
Markedly diminished interest or pleasure in almost all activities
Significant weight loss or gain

Insommia or hypersomma

Psychomotor agitation or retardation

Fatigue or loss of energy

Feeli g of worthl

or puilt

Impaired cc ation, indecisi

Lo B A R

Recurring thoughts of death or suicide

Major depression: Screening/Diagnosis

1. Beck Depression Inventory (BDI):

CDI (cognitive subset)
2. Hamilton Depression Rating Scale (HDRS)
3. Zung Self Rating Depression Scale (SDS)

2

Beck Depression Inventory (BDI)

* 21 item self-report rating inventory
* 4-point Likert scale: 0 - 3 (Total score: 0 - 63)
10-18, mild to moderate depression
19-29, moderale to severe depression
30-63, severe depression
* Well-validated and correlates well with diagnostic criteria.
* 85% of western dialysis Pts with BDI scores> 11

: meet the DSM-IV criteria for depression
* Mean BDI of normal Korean:12.7 + 7.7

| 21: cut-off value for the diagnosis of depression for Korean

BDI
1. Sadness 12. Social withdrawal
2. Pessimism 13. Indecisiveness
3. Sense of failure 14 Change in body image
4. Dissatisfaction 15. Retardation
5. Guilt 16. Insomnia
6. Expectation of punishment 17. Fatigability
7. Dislike of self 18. Loss of appetite
8. Self Accusation 19. Loss of Weight
9. Suicidal ideation 20. Somatic preoccupation

10. Episodes of crying 21. Low level of energy
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Cognitive Depression Index (CDI)
Subset of 15 cognitive items from the total 21 BDI items

: Distinguishing somatic symptoms

1. Sadness 12. Social withdrawal

2. Pessimism 13. Indeeisiveness

3. Sense of failure 14 Change in body image
4. Dissatisfaction 15. Retardation

5. Guilt 16. Insomnia

6. Expectation of punishment |17. Fatigability

7. Dislike of self 18. Loss of appetite

8. Self Accusation
9. Suicidal ideation
10. Episodes of crying

19. Loss of Weight
20. Somatic preoccupation
21. Low level of energy

Significant association of depression with
mortality in maintenance dialysis

1.Depression, perception of illness and mortality in ESRD patients.
Int J Psychiatry Med, 1991
2.Dialysis Outcomes and Practice Patterns Study (DOPPS).
Depression as a predictor of mortality and hospitalization among

hemodialysis patients in the United States and Europe.
Kidney Int, 2002

Measurements of depression predict mortality in a
longitudinal study of chronic hemodialysis patients

Survival rate
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Time since ast intexviaw, months Months
SO EH 449 E data

Kimmel et al, Kidiney Tnt 2000

Significant association of depression with
mortality in maintenance dialysis

Why?

1. Disturbance in thinking, problem solving/self efficacy
: adaptive skill/compliance]
CAEX XJAMY (EA)A| 2 8| AlCh

2. Lack of activity and exercise: functional loss

3|Biological mechanisms: Inflammation/Malnutrition

4. Cardiovascular discase

Depression: a inflammatory disorder?

Hyper-secretion of pro-inflammatory cytokines!?

: malfunctioning of noradrenergic/serotonergic

neurotransmission in the brain

—+ major symptoms of depression 1. Adv Exp Med Biol, 1999
2. Scand 1 Imemnol, 1995
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Hypothesis

Depression is associated with Inflammation

Hyper-inflammatory
response in ESRD
poor oral intake protein catabolism?
Malnutrition

4

Mortality in ESRD patients

in Chronic Hemodialysis Patients

Association of Depression with Malnutrition

Koo JR etal, Am J Kidney Dis, 2003
A cross-sectional study to investigate the relation between
the depression and nuftritional status in chronic HD Pts.

1. Beck Depression Inventory (BDI)/CDI questionnaire
2. DSM-1V criteria: for the patients with BDI > 18

Nutritional markers
1. Modified subjective global assessment (SGA)
2. Anthropometric measurements
BMI, triceps skinfold thickness (TSF)
mid-arm musele circumference

Results

* Mean BDI score: 22.7+11.4: moderate/severe depression.
- 35 (56.5%) pts: BDI score > 21
- 34 pts met DSM-IV criteria for major depression

* Prevalence of depression: 54.8 % (34/62)

* BDI score > 21: good screening tool for depression

Correlations between the Severity of Depression and
Nutritional Parameters
BDI score CDI score
sl o rvalue pvalie  rvalue  pvalue
Serum albumin 047 <0.001 037 <0.005
nPCR 032 <005 030 <005
Subj global 047 <001 042 <005
Triceps skinfold thickness 040 <0.05 041 <005
Midarm mascle circumference 057 <001 050 <0.01
Body mass index 028 <005 028 <005
»

Differencesin the Nutritional Parameters and Other Clinical Variables between Paticals
Multivariate Analysis: Effects of Different Variables on Nutritional Parameters WA Drpreovion nd Wihowt Desrenion by TRV
Vanables With Depression (n = 34) Without Depression (n = 28)
Nutriional Parameters regression coeficients)
Severity of depression
Abumin PCR SGA 5 MAMC & BDI score 07279 13064
CDl score 241=61 101 =54
f Nutritianal parameters
Vaabesiikiaos) B0 O EDCDFBOL COLBO OO BOL OO BN O Triceps skinfold thickness (mmj 82228 122+46
Midarm rnu;de circumfeence (cm) 207 =21* 2714
Sty dgresson DB ~0368 05TV -0S1F -0 -0S9 -0RA DA -OS0 -0%0% 064y -046% Gl e o )} g o e
WV LR 0 M 045 045 04TF 09 M O 01 -0 S b i) b i
Ar -0448° -0B0T 0006 -0088 -0252 031 -00 -0M0 0487 0096 014 -00% Serum urea nitrogen (mg/dL) 687+ 158 754 = 160
Sext{women) 0045 0234 -0230 -0268 OO7B OO 0015 000 -00% -0095 0375 020 qlﬂ'ﬁﬂﬁw 104 = 0.24° 1192020
: 1] * > - _ - - f chinical vanables
Disbetes melius (yes) 0374 -0511 026 025 -0013 -0405 0216 (044 0304 -0373 0231 (0088 A 525+ 112" 44403
Hematocrit 0448 0251 -0531' -0482 -0225 -0MB 0400 -0060 -0308 -0208 -0571' -0298 Men (%) 529 607
Pasmabicatorgie  -0078 -00%2 -0043 -0071 -0006 -OOM 001 -00C8 -0086 0093 0O Q02 Hemodialysis duration (mon) 538+ 353 492 = 206
Ak - 0T 010 04 0518 - Diabetes melitus (%) anz 143
Hemodahyssdwalion -0071 0083 025 0272 -0M67 -0M0 -0de6' -0412 Q000 0408 -0508° -038 KV, 128 %028 1278022
*P<0.05
-

a1
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Conclusion

* Depression is closely related with nutritional status.
* Depression could be an independent risk factor for

malnutrition in chronic HD patients.

Depression and Inflammation

1. Hyper-secretion of pro-inflammatory cytokines'?:
malfunctioning of noradrenergic/serotonergic
neurotransmission in the brain
— major symptoms of depression

2. Anti-depressants (SSRI):
Lpro-inflammatory cytokines from activated macrophages
tendogenous cytokine antagonists (IL-1 RA and IL.-10)34

1. Adv Exp Med Biol, 1999
2_Scand J Imamnol, 1995

3. Prog h 1 Biol Psychiatry, 2001
4. Immunopharmacol, 1996

The Effects of Antidepressant Treatment on Serum
Cytokines and Nutritional Status in Hemodialysis
Patients

Sang-Kyu Lee, Ja-Ryong Koo, Bong-Ki Son, et al
J Korean Med Sci, 2004

A longitudinal study to investigate the effects of
anti-depressant treatment (Fluoxetine 20mg/day
for 8 weeks) on the level of serum cytokines in
chronic HD patients

Results
Baseline 8 Weeks

Severity of depression

BDI 14.7+1.4

HAMD 13.54+0.99 10.07 £ 1.22*
Cytokines

IL-17 (pg/mL) 1887 +2.1 10.52+1.18"

IL-2 (pg/mL) 0.57+0.04 0.72+0.12

IL-6 (pg/mL) 7.26+2.51 10.58+2.37"

TNF-a (pg/mL) 80.67+11.4 65.37+597

CRP (mg/mL) 219+05 2.34+06

a

Antidepressant in ESRD

* decrease IL-1[

* increase 1L-6

IL-6: both pro/anti-inflammatory cytokine
highly pleiotropic cytokine, functioning as a
mediator to control secretion of other cytokines

- Gene expression is strongly controlled by cortisol

1. Depression is an independent risk factor for
malnutrition in chronic HD patients.

2. Antidepressant treatment affect immunological
functions and cytokine networks in chronic HD pts.

3. What’s the effects of anti-depression
treatment on nutritional status?

an
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Treatment of depression in ESRD Pts

1. Theimpact of ESRD on the Sx and the Pts response to
antidepressant.

2. The pharmacokinetics and safety of antidepressant?

3. Psychosocial supports are associated with reduced
mortality in chronic HD patients!.

4. Only small percentage of depressed ESRD patients (16%)
were being treated for depression®.

1. Psych al factors, b 1] i and survival in wrban HI) patients. Kidney Int, 1998
2. mmmma{mmgmmlmmlmmlwl

a8

Identification and treatment of depression in a cohort

of patients maintained on CAPD.
Wuerthet al, Am J Kidney Dis 2001

* 45% of the eligible depressed patients agreed to further
assessment with possible treatment.
= 11 of 20 patients completed 12 weeks of anti-depressant therapy.

Depression is treatable with anti-depressant medication in a
small but significant percentage of ESRD patients on CAPD.

[« Patient’s needs and acceptance for medication/psychiatric referral
* Nephrologist's comfort with prescribing antidepressants.

Anti-depressant medication

TCA and selective serotonin reuptake inhibitor (SSRI)

All antidepressants

1. are effective in 75 % of patients.

2. require 4-6 weeks for full effect.

3. are protein bound, hepatically metabolized, and not
removed significantly by dialysis.

: No dose adjustment except paroxetine and venlafaxine

* SSRI: ease of administration (once-daily), absence of active
metabolites, less side effect (cardiotoxicity < TCA).

50

Treatment of Depression and Effect of Anti-
depression Treatment on Nutritional Status in
Chronic Hemodialysis Patients

Ja-Ryong Koo, Sang-Kyu Lee, Bong-Ki Son, et al
Am J Med Sci 2005

1. To examine the feasibility of treating depressed HD Pts.
2. To evaluate the effect of anti-depression treatment on
nutritional status in chronic HD Pts.

Methods

34 chronic HD patient: BDI>18, meet DSM IV criteria

Anti-depression treatment for 8 weeks

1. SSRI: paroxetine 10mg/day
2. Supportive psychotherapy

- Patients contact every HD session (compliance/side effect)
- Psychotherapy/psychological counseling q 2 wks.

« HDRS and Zung SDS, pre and after treatments

* KUV, nPCR, albumin
» Nutritional marker: multi-frequency BIA (Inbody 2.0, Biospacc)

52

Results-1

* All pts successfully completed 8 weeks course of Tx
« Paroxetine: No evidence of major adverse events
4 Pts (8.3 %): mild CNS symptoms (drowsiness, dizziness)

1. Combined psychosocial support and nursing
staff’s effort to increase compliance.

2. Cultural/racial differences in patient’s response to
medical recommendation.

3. Rural area versus Urban area
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Results-2

Changes in Nutritional Status in the Treatment and Control groups

Treatment Group (n = 34) Coatrol Group (n = 25/

Baseline 8 Weeks Baseline 8 Weeks

Severity of depression

166270 Nit measured Not measured
92z 108 Not measured Not measured
N3z {15241 1643
Uizhh 69257 185266
1042024 1192020 1182022
197236 Nox42

Extracellular fluid volume (L1~ 1002 18° n2=44

Lean body mass (kg) £9275 £H4:88

Fat mass (kg 8943 9639

Conclusion

Anti-depressant medication with supportive
psychotherapy

1) can successfully treat depression.
2) improve nutritional status.

in most of chronic HD patients with depression.

Hypothesis

Depression is associated with Inflammation
__J—————|

wiaeprsion |
Treatment |

mmatory
response in ESRD

poor oral intake  protein catabolism?

Y ' 4

Functional loss Malnutrition
Non-compliance ‘

Mortality] in ESRD patients

Significant association of depression with
mortality in maintenance dialysis

Why?

1. Disturbance in thinking, problem solving/self efficacy
: adaptive skill/compliance
(SN AN (FADXE #7] ot

2. Lack of activity and exercise: functional loss

3. Biological mechanisms: Inflammation/Malnutrition

F. Cardiovascular disease

Vascular disease as a risk factor of late life (>65) Depression

Factor' Unadjusted model Adjusted
Model I Model 2*
Stroke 3.68°* (1990 6,79) 438 (2.30 to 8.34) 2.56* (1.26105.22)

Heartdisease  2.32°** (14810 3.64) 2.22* (14010 3.52) 1.43 (0.83 1o 2.43)
Hypertension .48 {0.98t0 2.27) 1.45 (0.94 1o 2.24) 125 (0.79 10 1.96)
Diabetes .67 (09410 2.99) 17209510 3.09) 141 {0.75 to 2.64)
HDL ~483% (—782t0 — 184)  —482* (— 7850 —1.78) —4.30° (—T 4510 —1.14)
LDL 9.05* (2.1 to 15.9) 5.76(—0.96 10 12.5) 468(—231w0117)

Korcan Popokation, Kim et al, Brit 1 Pych, 2004

Concept of Vascular or Post-stroke Depression

White matter disease and SCI arc associated with elderly Depression

‘White matter lesion volume Silent Cerchral Infarct

i Tasie 1. Silent Cerebral Infarction in Presenile
: s Major Depression
ES o nWF Agey o With SCI %)
§f - v OB BI2IG)  567:38 T [226)
s, 5 49 DEPRession PPgowp  7D(2545  582:38 370 (51.4)
i Taae 2. Sllent Cerebral Ifarction n Senile
NE L et

= Len Rignt n(MF)  Agey No.WithSCi(%)

Taylor et al, Psychiatry Rescarch, 2005 PSgroup  41(11/30) 676224 4 659
SSgroup B3 (2241)  T2B8s53° 5863 (93.7)1

Fujikawa et al, Stroke, 1993
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Risk factors in ESRD (BP, DM, Inflammation, Ca/P etc.)

L
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White Matter Disease 1
-—iy
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|

Dementia
Major depression Major depression
[Psychiatric symptoms] |pre cyroke depression]  [Post-stroke depression]
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T ACTH - corizol

=

Hemodynamic Factors
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Link between Depression and CYV disease: Pathophysiology
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Take Home Messages
In elderly dialysis patients

* Depression and Dementia (=Cognitive impairment), (D & D)
are common but hidden burden.

* D & D are associated with significant functional loss and
very high mortality.

*D & D are systemic microvascular/inflammatory disorders.
*D & D may be a component of MIDA complex (Tip of iceberg)

*Early detection (white matter disease/SCI)/treatment and
prevention of D & D are urgently required.
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