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OO /¢ Table 12: Leading causes of burden of disease (DALYs), all
T =S5 e 200

Per cent
. B4 E'—l XMo| & _ - _DALYs of total
> =T Disease orinjury (millions) DALYs
« A AE | 1 Lowerrespiratoryinfections 94.5 62| 22+tS £=Q
= 2 Diarrhoeal diseases 72.8 48
=AlOZ 5 207 4k
L _ 3 Unipolar depressive disorders 65.5 43
7 | 39' X‘I o ; .
4 |schaemic heart disease 62.6 4.1
. JéI-OH QI- x7 5  HIV/AIDS 58.5 3.8
= A <l 4 6  Cerebrovascular disease 46.6 31 o
- T M|AH 22 7 Prematurity and low birth weight 443 29| T
- WHO 2007 8  Birth asphyxia and birth trauma 4.7 2.7
i| O| Ak 9  Road traffic accidents 41.2 2.7
) Al o : .
15 10 Neonatal infections and other® 404 2.7 Dlsablhty’ YLD)
ol 12 .
== LT 11 Tuberculosis 34.2 2.2
. Lol 49| 12 Malaria 340 22 | )ALY) AkA!
2ol = 3¢ 13 COPD 30.2 2.0
14 Refractive errors 277 1.8
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® Male = Female

i EJJ‘J“l

-9 60-64 65-69 70+

Figure 1. Age distribution of male and female patients with
depressive symptoms in 2008.
Source : Korea National Health Insurance Corporation, 2009.6.23
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Prevalence of Depression in COPD Patients

Julian, et al.
2009

Lamers, et al.
2008

Zhang, et al.
2011

Egede. 2007

Wagena EJ, et al.
2005

Hwang Yl, et al.
2010

Ryu YJ, et al.
2010

Cross-sectional

Cross-sectional

Meta-analysis

Cross-sectional

Cross-sectional
Cross-sectional

Cross-sectional

n=188 11.2%

n =118 12.9%
n = 39,587 241??70(% >
n=1,681 15.4%

n =118 29.6%

n =803 23.8%

n =84 550 vs. 30%

Hwang et.al Korean J Med 2012;83:468-475
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COPDOI|A 250| & M7= # 2l

International Journal of COPD 2007:2(4)

o| st depression £ - nicotine addiction - COPD.

A2t XpAdlof chet vtg, &Y R 5 2| support 0 F.

- COPD effect on CNS

- subcortical hyperintensities: COPD A0 A S 710 /AZ. : smoking, hypoxemia.

- Chronic hypoxemia—> impaired cognitive function and depression

- Severity of depressive symptoms ; predictive of stroke.



L
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Internatlonal _]ournal of COPD 2007:2(4)

- Depression and COPD impose similar microvascular and

biochemical insults

- significantly elevated biomarkers of oxidative damage

- increased platelet activation

- Systemic Inflammation; may result in depression

- |L-6 appears to play a particularly important role



L
Risk factor; Depression in COPD pts.

 National Health Insurance of Taiwan

» Risk factor : younger women, low-income, hospitalization, comorbidities

such as hypertension, arthritis, cancer, and heart disease

Tsai et al. BMC Public Health 2013, 13:976

- Age . <F =5, -

c ASTE I >FES

- SHA: <RES

- BMI: <235

SRS e i o Bl R o

- Mucus hypersecretion : <235

- Resting oxygen therapy : <23
Arch Intern Med. 2007:167:60-67
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A+ 2424 St risk factor

may be confused with symptoms of COPD

Association between COPD and suicide behaviors among adults in the United States (NCS-R).

No COPD (n = 5572) COPD (n — 147) OR (95% CI)
Suicidal ideation 19.6% (1090) 27.2% (40) 1.74 (1.09, 2.77)
Suicide attempt 6.6% (369) 15.0% (22) 229 (1.01, 5.19)

Journal of Psychiatric Research 45 (2011) 1269-1271



Depression as Predictor of COPD Outcome

Study Risk Ratio %
identification (95% CI) Weight
Coventry et al, 2011 —‘— 1.30 (1.06, 1.60) 12.98
Dalal et al, 2011 - 160 (1,36, 1.88) 14.14
Eisner et al, 2010 —.—i 1.05 (0.76, 1.45) 9.87
Fan et al, 2007 li 1.31(0.70, 2.44) 4.72
Gudmundssen et al, 2005 —-—i' 1.09 (0.79, 1.50) 10.01
Ito et al, 2012 i = > 1.85(0.41,8.38) 1.05
Jennings et al, 2009 j 2.80(1.09,7.21) 2.43
Laurin et al, 2009 + 1.56 (1.02,2.38) 7.69
Ng et al, 2007 —.— E 0.93 (0.68, 1.28) 10.04
Patten et al, 2008 i + 2.20(1.61, 3.01) 10,09
Pembroke et al, 2006 men I. 1.49 (0,82, 2.69) 5.07
Pembroke et al, 2006 women E L 2.00(1.16, 3.45) 5.64
Xu et al, 2008 E —- 1.72 (1,04, 2,85) 6.26
Overall (l-squared = 56.5%, p = 0.006) <::> 1.43 (1.22, 1.68)100.00
'
T T : T T T

25 5
Depression/anxiety protective

1

2

4 8

Depression/anxiety harmful

FICURE 2. Risk ratios for all 13 studies assessing the association between depression or anxiety and risk

of COPD outcomes.

CHEST 2013; 144(3):766-777



Depression as Predictor of COPD Mortality

Study Risk Ratio %
identification (95% CI) Weight

Almagro et al, 2002 - > 3.60 (1.50, 8.64) 15.32

de Voogd, et al 2009 = 1.98 (1.07, 3.68) 18.23
Fan et al, 2007 - 2.74 (1.42,5.29) 17.80
lto et al, 2012 S 34.80 (2.10, 577.8) 3.86
Ng et al, 2007 . 1.93 (1.04, 3.58) 18.24
Stage et al, 2005 &= 0.27 (0.09, 0.82) 12.77
Walke et al, 2007 — 1.11(0.40,3.07) 13.78

Overall (12 =70.2%, P = 0.003) sl 1.83 (1.00, 3.36) 100.00

1
i
i
1
i
i

T T T T T
25 5 1 2
Depression protective Depression harmful

FIGURE 4. Risk ratios for all seven studies assessing the association between comorbid depression in

COPD and risk of mortality.
CHEST 2013; 144(3):766-T77
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COPD as Risk Factor of Depression

Study Risk Ratio %

identification (95% CI) Weight

Atlantis et al, 2011 = > 3.80 (1,30, 11.10) 1.85
Giltay et al, 2010 -~ 1.99 (1.28,3.10)  8.77
Schneider et al, 2010 . 1.44 (1.30, 1.60) 32.72
Sode et al, 2011 . 1,58 (1.55, 1.62) 38.53
van den Bemt et al, 2009 —.:— 1.68 (1.20, 2,35) 13.10
Wagena et al, 2005 - > 4.38 (2.35,8.16)  5.02
Overall (2 =70.8%, P = 0.004) @ 1.69 (1.45, 1.96) 100.00

.25 9 1 2 4 8
COPD protective COPD harmful

FicURE 7. Risk ratios for all six studies assessing the association between COPD and risk of depression.

CHEST 2013; 144(3):766-777



Effect of Depression on COPD Outcome

- Multivariate analyses, significantly associated with
- Mortality (HR, 1.93; 95% C.I, 1.04-3.58),

- Longer index stay (mean, 1.1 more days; P=.02) and total stay
(mean, 3.0 more days; P=.047)

- Persistent smoking at 6 months (0.R,2.30; 95% C.I, 1.17-4.52), and
12% to 37%

- Worse symptoms, activities, and impact subscale

scores and total score on the SGRQ

Arch Intern Med. 2007:167:60-67



Examining the relationship between anxiety and

depression and exacerbations of COPD which
result in hospital admission: a systematic review

International Journal of COPD 2014:9 315-330

Increased
anxiety and
depression

Decreased Increased
ability to cope exacerbations

Increased
hospital
admissions

Figure 3 Diagrammatic representation of the theoretical relationship between
anxiety and depression and acute exacerbations of COPD that result in hospital
admissions or readmission.

Abbreviation: COPD, chronic obstructive pulmonary disease.

20 quantitative studies
anxiety and depression

—> significant increase in the
likelihood of COPD patients being
hospitalized.

—> increased length of stay and a
greater risk of mortality

postdischarge



COPD gMetslet 225 : 7|

« Biological pathway : chronic psychological stress
—> chronic dysregulation of the sympathetic nervous system and HPA axis (via
inflammatory processes)

- weaken immune function.

« Cognitive and Behavioral Pathways

— low self confidence or self-efficacy - worse disease related coping, poor self-care

behaviors, unwillingness to engage in pulmonary rehabilitation

— decreased physical activity, failure to quit smoking, poor eating habits, and poor

medication adherence

=> increase a patient’s vulnerability to COPD exacerbations or “speed up” the

progression of the disease.

Am ] Respir Crit Care Med Vol 185, Iss. 9, pp 918-923, May 1, 2012



Diagnosis of Depression

iIn COPD patients



L
Dx. of Depression in COPD patients

Table 2. Depression screening instruments (translated into Korean)

Items Cut-oft point Sensitivity Specificity PPV
Hamilton Depression Rating Scale 17 NR NR NR NR
Montgomery—-Asberg Depression Rating Scale 10 NR NR NR NR
Center for Epidemiological Studies-Depression Scale® 20 25 (for patients) 91.3% 78.8% NR
21 (for epidenuology) 95.7% 69.5%
24 94%% 100%
Zung's Self-Rating Depression” 20 SDS mndex: 56 76% 72% 93%
Hospital Anxiety and Depression Scale® 14 8 89.2% 82.5% NR
Beck Depression Inventory” 21 14 77.7% 82.4% 95.5
23 (males)/24 (females) 66.7% 82.9%
Geriatric Depression Scale’ 30 18 65.6% 64.9% NR
GDS 15727 10 71.7% 60.6%
19 91% 82%
Patient Health Questionnaire 9° 9 9 90.9% 87.0 % NR
9.5 85% 52%

NR. not reported: PPV, positive predictive value.

“Self reported instrument.
Hwang et.al Korean J Med 2012;83:468-475



L
Dx. of Depression in COPD patients

Table 1. Characteristics of the depression rating scales

Measurements Rater No. of items Interpretation of score Other characteristics
HDRS Clinician 17 (14-36)  Remussion score =7 Multidimensional
MADRS Clinician 10 Remuission score =10 Easier to scoring. more sensitive

in symptom change than HDRS
BDI Patient 21 Remission score <9 BDI-II : reflecting DSM-IV
CES-D Patient 20 16= Probable depression Nondiagnostic, screening tool CESD-R:
25<= Definite depression reflecting DSM-IV
PHQ-9 Patient 9 Remission score <4 Clinically Reflecting DSM-IV Small number of items.
important change =5 short time requirement (about 3min)

GDS. GDS-15 Patient GDS: 30. Cut off value GDS-K: 16 Specified for assessing geriatric population

GDS-15: 15 SGDS-K : 8

HDRS: Hamilton Depression Rating Scale, MADRS: Montgomery-Asberg Depression Rating Scale, BDI: Beck Depression Invento-
1y. CES-D: Center for Epidemiologic Studies Depression Scale, CESD-R: Center for Epidemiologic Studies Depression Scale revision.
PHQ-9: Patient Health Questionnaire-9. GDS: Geriatric Depression Scale, DSM-IV: Diagnostic and Statistical Manual of Mental
Disorders-4th edition
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{Korean version of the PHQ-9)
THIS SECTION FOR USE BY STUDY PERSONNEL ONLY.
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5A ™ COPD &I &L,
Smoking Hx.: 60 pack-years, ex smoker

URI : frequent.--> Z7| 7t Xt 2.

= = A}

. 5 cough and sputum.



l !re-!ronc“ _

Actual Pred YoPred
---- SPIROMETRY ----
FVC (L) 2.59 2.81 92
FEVI1 (L) . | 2.20 *78
FEVI/FVC (%) 66 73 91
FEF 25% (L/sec) ¥3 79 512 *58
FEF 75% (L/sec) *0.27 0.82 *33
FEF 25-75% (L/scc) *(.84 2.26 *37 8
FEF Max (L/sec) 53.76 6.79 85 o
FIVC (L) 2.17 A
FIF Max (L/sec) 235 AN
MVV (L/min) 74 104 7] T N\
123 4
~--- LUNG VOLUMES ---- B
SVC (L) 2859 2.81 92 4 '
IC (L) *1.76 281 *63 °
ERV (L) 0.82 N
TGV (L) Z.32 3.09 82 [+ Ped — Pre
RV (Pleth) (L) *1.70 222 *76
TLC (Pleth) (L) *4.28 5.90 *73
RV/TLC (Pleth) (%) 40 37 107
Trapped Gas (L)
---- DIFFUSION ----
DLCOunc (ml/min/mmHg) *8.97 24.76 *36
DLCOcor (ml/min/mmHg) 24.76
DL/VA (ml/mm/mmHg/L) *2 .95 4.20 70

VA (L) 308 5.90 02



2012. 3. 29. Sx improved state. BS : good. 1 month FU.
2012. 4. 25. frequent URI 2%t0| A} =. steroid hold.
2012. 5. 24. CAT : 15. Sx. improved. w-cam loose stool.
2012. 6. 21. CAT: 30. dyspnea mild. but sputum persisted.
due to PND.
2012. 7. 19. CAT: 27. dyspnea improved. PND improved.
hoarseness.
2012. 8. 16. CAT : 26. mMRC 1, dyspnea persisted.
BS good..
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Hstel 2 WEI*HMMI"'EP(COPD)‘” o AL 7F? DHE WA o &t
(COPD) mW7} ZAHCAT)ZE sHFMAI2.
CHS EHEEE Folzt 2Y 22 510| TR EHEEHCOPD)0| Fate] SHIS, HalX AT YoE D)X= FEs

Botetz] 218t Zivluich, Eetnt 2AL He= fHEu2HEEEECOPD) B2lE BHAIZ|T RX|E E0HE Ecistsh=dl ABE
=+ Az
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Treatment

* Dyspnea cause > probably non respiratory cause!!!
* Clue from CAT : main problem.

* sputum.

 chest Sx, exercise capacity.

 confidence, sleep, energy.
* History taking

o X|2 depressionX|& T > F&li X|=.
* R/O IHD - cardiology consult.



Treatment of Depression

iIn COPD patients



L
Tx of Depression in COPD pts.

(1) X = iIE(cognitive behavioural therapy)

T2 tH=x A0 A COPD W2t X x2S &0| A2 1 72 5HA

=
=
IS =2l zI\_ ol = Psychol. Med. 2008; 38: 385-96.

0>

depression2} anxiety &

(2) SENEX=

moderate to severe COPD &tX}ol| A depressionZ} anxiety S48 2L += AU S. 24

Coo =

otsl = XM= x| == 2HAFL| emotional functiondl E2& &.

(3) Relaxation therapy

autogenic training, breathing, exercises, progressive muscle relaxation, isometric muscle

relaxation, biofeedback, hypnosis and meditation - meta analysisOlil Al EUA .

(4) 7|Et, interpersonal psychotherapy, self management program



L
Depression and Rehabilitation

TaBLE 2: Percentages of pathological values in SCL-90-R.

(N = 144) Total Male Female Dropout Patients who remained in the program

(N = 144) (N =112) (N =32) (N = 43) (N =101)
Somatization 33.3% 31.3% 40.6% 46.5%" 27.7%"
Obsessive-compulsive 30.6% 26.8% 43.8% 32.6% 29.7%
Interpersonal sensitivity 13.9% 11.6% 21.9% 20.9% 10.9%
Depression 36.1% 30.4% 56.3% 48.8%" 30.7%"
Anxiety 23.7% 18.8% 40.6% 27.9% 21.8%
Hostility 20.8% 17.0% 34.4% 18.6% 21.8%
Phobic anxiety 12.9% 13.4% 9.4% 18.6% 9.9%
Paranoid ideation 16.7% 15.2% 21.9% 27.9%" 11.9%"
Psychoticism 4.9% 3.6% 9.4% 11.6%" 2%"
Without psychopathology 44.4% 50. 0% 25.0% 35.7% 48.5%
"X P<00s. BioMed Research International

Volume 2014, Article ID 401326, 6 pages

A pulmonary rehabilitation program reduces
levels of anxiety and depression in COPD patients

Tselebis et al. Multidisciplinary Respiratory Medicine 2013, 8:41

Significant decreases in anxiety (from 39.7 to 34.0, p < 0.001)
and depression rates (from 10.7 to 6.3, p < 0.001)



L
Tx. of Depression in COPD pts.

(5) Pharmacotherapy

- antidepressants, benzodiazepines, azapirones and less commonly, antipsychotic

agents and anticonvulsants

Anti-depressant

+ non-selective antidepressants

- tricyclic antidepressants, e.g. nortriptyline, and monamine oxidase inhibitors

+ selective antidepressants

- selective serotonin re-uptake inhibitors, (SSRI, e.g. citalopram);
- serotonin and norepinephrine re-uptake inhibitors (SNRI e.g. venlafaxine)

- norepinephrine and dopamine re-uptake inhibitors (e.g.bupropion)



L
Tx. of Depression in COPD pts.

(5) Pharmacotherapy

- SSRI : 1stline agent for control of depressive symptoms in COPD. patients-

HAZR, Z22 HMEXE, E2FE etc.

- SNRI (venlafaxine or mirtazapine) : SSRI0I| BFZSHX| 2= A% 2 Jine.
o &
= SE20| 2™ (gq.d./bid)/ B2 S ES (1~2 weeks)
= S 820 E0
o &
= Gltrouble (24, 482 F)
= 20 ASZE
= gJI=Z0
= FETHSET

- Tricyclic antidepressants and monamine oxidase inhibitors : 3=2[sH A AL

00
9||-

- Anxiety : benzodiazepine. 21} | S Eld

—_

(oX =3
HA & -

ok
R |

Adverse Effect : =& =2H A=

0l
N
oo

Rin]

28 |ol &F/otct F2E0| chEoll 2.



Effects of Depression Diagnosis and Antidepressant Treatment
on Mortality in Medicare Beneficiaries with Chronic

Obstructive Pulmonary Disease _ | |
J Am Geriatr Soc 61:754-761, 2013.

Table 3. Effect of Baseline Depression Diagnosis on
All-Cause Mortality in Medicare Beneficiaries Aged 65

and Older with a Diagnosis of Chronic Obstructive - ol — =
Pulmonary Disease (N = 75,699) | DepreSSIOnol = COPDEHALO|

Mortality, Hazard Rati i = 0o
e dabiomd Al antidepressant treatment= St

Model Interval)

™ mortalityE Z4AlZ = US.

1. Unadjusted

Baseline depression diagnosis 1.46 (1.41-1.50)°
SSDI 0.98 (0.94-1.01)

2. Adjusted for age, sex, race and ethnicity
Baseline depression diagnosis 1.44 (1.40-1.49)°
SSDI 1.24 (1.19-1.28)°

3. Adjusted for factors in Model 2 plus all other covariates® (main
effects model)
Baseline depression diagnosis 1.12 (1.08-1.16)°
SSDI 1.10 (1.06-1.14)°

4. Model 3 plus interaction of depression diagnosis with SSDIAP

(interaction model)

Baseline depression diagnosis
In SSDI 1.04 (0.96-1.11)
In Non SSDI 1.13 (1.09-1.18)°
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