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Personal background

* Preclinical dissertation
on astrocyte
communication

* Preclinical studies on
|GF-I, GH effects on
brain

 |GF-I, insulin
resistance, cytokines
after clinical stroke.

« |GF-l and physical
exercise

* Physical exercise and
life-style factors
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Young stroke increases...

200

. Adjusted - % change in relation to 1987 | = Men Women
incidence 160
increases for
young women JIM Secular CVD trends and BMUfitness / N. D. Aberg
(50-90%), and
young men Hamard ratic by ysar Sanusription (21 yasrs of follow.up)

#® Baseline # +BMICRF

(2 O '4 O % ) u nti I Baseline +BMI +CRF +BMI+GRF

Acute myocardial infarction

20 1 O {eventsipop.) 1377258432 137TM2EB432 136901251866 1269/11754BSG
. 1971-1975 i {Reference) {Reference) {Reference) (Reference)
1976-1980 = 083 (0.78-1.10) 088 (0.75-1.04) 054 (0.80-1.11) 0.89(0.76-1.05)
1981-1985 =T 082 (0.70-0.86) 077 (086-090) 077 (0.65-0.80) 0.70 (0.50-0.82)
1906-1530 e 0.77 (D66-0.90) 0.70 (0.60-D62) 0.76(0.65-090) 0.63(0.53-0.74)
1991-1995 —_— 063 (053075} 0.54({0.45-085) 063{052075 0.49(041-058)
. . Heart fadiurs (amy)
° Th IS INCrease (events/pop.) BIE/M256432 9361258432 ©191251856  B10/1251866
1971-1875 b (Reference) (Relerence) {Reference) (Reference)
Contlnues from 1976-1980 = 128 (100-165) 123(0951568) 1233(1.03-172) 1.27(D99-164)
1981-1985 (——_ 152 (124-192) 1441 14-181) 143(1.14-1.81) 135(1.07-1.71)
1986-1990 —e———r— 160 (128-200) 146(1.17-1.82) 185{1.32-207) 1.36(1.08-1.71)
1 995 to 201 6 1864-1045 (I 4 1.84 (147-230) 1.59(1.27-200) 181(1.44-227) 1.44(114-182)
Ischemic stroke

. I (eirertsipop.) 101001258432 1090/1258432 100211251866 100211251856

| n yO U n g m a eS 1571-1975 H {Reference) (Reference) {Reference) (Reference)
. 1976-1980 = | 120 (0.96-148) 118 (095-147) 1.21(087-150) 119 (096-148)
(bo rnin 1 97 1 1681-1985 HE=—— 127 (104-1.56) 135(1.02163) 1.21(0.99-148) 1.19 (0.67-1.46)
1986-1990 i 1,3211.09-160) 128(1.08-156) 128(1.05158) 1.21(0.90-148)
19611005 ! TAI(I7-1.75) 137 (1.12-188) 141 (115172 1.31 (1.07-1.81)

(eventsipop.) G44/1258432 644/1258432 £38M1251886 B3B/1251866

1971-1875 H (Reference) {Reference) {Reference) (Refarence)
1976-1980 e 136 (105177) 137 (1.05177) 1.40(1.08-1.82) 1.39(1.08-1.81)
1981-1985 [ e 1.19{093-1.54) 120(093-154) 1.11({0.85-1.44) 1.12(0.86-1.44)
1966-1880 [ ——— o 1.28(097157) 123(096-157) 115{000-147) 111 (087-143)
1961-1995 ! 130(101-168) 128(089-165) 122(095-158) 117 (0.91-152)

3. PMID: 23839506.
al Med. PMID 33826195
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Physical activity and
antidepressants — synergies?




Physical activity and
antidepressants — synergies”?

A meta-analysis with
10 publications

* On top of standard
treatment,

« Aerobic exercise
and even more So,

« Strength exercise
reduce depressive
symptoms

Study ID SMD (95% CI) Weight, %
Aerobic
Klein et al. [29], 1985 —— Q.08 (047, 0.63) 604
Veale et al. [40],1992 - —-033(-0.77,011) 6.61
Doyne et al. [41], 1987 B — -152(-256,-047) 374
Dunn et al. [38], 2005a -042(-1.17,032) 507
Dunn et al. [38], 2005b ——— -1.19(-1.97, -040) 4.85
Dunn et al. [38], 2005c + —0.24 (-0.96, 0.47) 5.19
Dunn etal. [38], 2005d - —-0.76({-152, -0.00) 498
Blumenthal et al. [30], 2007a T -0.16{-0.55, 0.23) 6.84
Blumenthal et al. [30], 2007b | —-— 0.00(-0.39, 0.39) 6.86
Blumenthal et al. [30], 2007c —¢—i— -0.88 (-1.29,-0.47) 6.75
Blumenthal et al. [30], 2007d —=— -0.76(-1.16,-0.386) 679
Knubben et al. [37], 2007 — -0.89(-1.56,-0.22) 543
Krogh et al. [31], 20093 . 0.28 (-0.24, 0.79) 6.23
Silveira et al. [34], 2010 i -1.85(-292,-079 366
Subtotal {12 = 59.0%, p = 0.000} {,} —0.52{-0.79, -0.25) 79.02
I
I
Strength i
Singh et al. [33], 1997 —_— i 277 (-3.76,-1.78) 396
Singh et al. [32], 2005a ——— -1.02({-1.71,-034) 533
Singh et al. [32], 2005b —i—#—— -0.33(-0.98,033) 548
Krogh et al. [31], 2009b |— 0.02 (-0.50, 0.54) 620
Subtotal (12 = 88.5%, p = 0.000) = -0.96{-1.97, 0.05) 2098
I
Overall {12 = 75.4%, p = 0.000) \:q:":} 0,61 (-0.88, —0.33) 100.00
i
Mote: Weights are from random effects analysis i
[ 1
-3176 0 376

Fig. 2. Meta-analysis of studies assessing the effect of exercise in patients with clinically diagnosed depression

by intervention.

iology. 2013. PMID: 23295766.
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FIGURE 2 | Synengic effect batwean physical activity and antidepressants: positive modulation of neurctrophic factors.
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Prestroke physical activity and
subsequent stroke risk




B
Aerobic fitness at age 18 and future

stroke

Low aerobic fithess

. Cc ICH incidence D IS incidence
* Increases risk of any 03
stroke 1.7 times o | :«:2::
 Increases risk of fatal o T . g
. o020 | fitness g ; = Ina-ss
stroke 2.5 times £ Jor et B - = = = i
Low muscle strength Zo0 = 3
o o
* Increased risk of any | — o
stroke is about 50% of e 5 10 152 2 % B v 0 5 10 15 20 25 20 35 40
that of low aerobic o St
fltn essS Numbers of stroke (5-year intervals) and numbers exposed (beginning of each 5-year interval)
. Th ff f I Years 0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-42
ee eCt or low Exposed (n) 1165358 1128533 1068633 979017 856538 686745 474068 215591 20161
mUSC|e Strength iS All stroke (n) 345 561 840 1147 1591 1993 2422 1829 189
SAH (n) 16 a4 41 67 124 125 142 80 9
robustly attenuated by i 63 9 124 213 314 409 486 321 20
|OW aer0biC ﬁtneSS IS (n) 79 154 251 451 767 1133 1434 1188 121

Abbreviations: Subarachnoid hemorrhage (SAH), Intracerebral hemorrhage (ICH), Ischemicstroke (IS)

1)) GOTEBORGS UNIVERSITET




Depression is a risk factor for stroke

Figure 2. Adjusted Hazard Ratios of Total Stroke for Depressed Participants Compared with
Nondepressed Participants

HR
. Study {95% C) Weight, % :
PY Meta_anaIySIS- Vgt et al,'® 1994 1.19 (0.82-1.75) 3.76 ——
. Wassertheil-Smolier et al, %" 1096 0.86 (0.45-1.65) 2.12 ~—
Eversonetal?! 1098 1.56 (0.97-2.47) 3.1 -—.—
—_ Pan A e‘t al JAMA 201 1 Simons et al, ' 1998 1.41 (1.01-1.96) 4.15 —.—
Whooley and Browner, 7 1008 1.70 [0.80-3.50) 1.77 —-—I—
PM I D 21 934057 Jonas and Mussoling, 2 2000 1.73 (1.30-2.31) 453 O
' Larson et al,* 2001 2.67 (1.08-6.63) 1.30 .
. Chira et al,®* 2001 1.90 {1.10-3.50) 2.45 —l—
—_ 28 prOSpeCtIVG COhort Ostir et 1,75 2001 1.30 (0.85-1.99) 3.41 .,
. May et al 8 2002 1.26 (0.85-1.85) 3.68 -
Stud |eS Yasuda et al,?" 2002 3.62 (1.12-11.70) 0.85 —-—-
Wasserthail-Smolier et al,2% 2004 (no VD) 1.01 (0.78-1.30) 4.81 . B
o Wassertheil-Smoller et a1 28 2004 in CVD) 1.45(1.11-1.80) 4.70 = B
- 31 7 540 partICIpantS Gump et al,”® 2005 1.48 (0.93-2.26) 3.12 I
Avendano et al, 0 2008 (65-74 y) 3.06 (1.63-5.70) 2.22 —B—
_ 847 8 StrO ke cases Avendano et al®® 2008 (74 y) 0.95 (0.46-1.98) 1. +
Stirmer et al.3' 2006 1.53 (0.83-2.80) 231 ———
Arbelaez et al, 2 2007 1.5 {1.02-1.53) 5.27 £
—_ FO”OW—U p 2—29 yea ) Kawamura et al,% 2007 1.25 (0.82-1.90) 3.44 —l—
Salaycik et al 2 2007 (<65 y) 3.59 (1.76-7.33 1.86 . —
Salaycik et al 3¢ 2007 (-85 y) 0.93 (0.59-1.47) 3.18 —B—
Bos et al,*® 2008 1.21 (0.80-1.83) 3.49 ——
Lee et al,* 2008 5.43(3.47-851) 3.24 —En—
PY D e reSS i O n Liebetrau et al 3" 2008 2.60 (1.50-4.60) 2.55 —B—
p Surtess et al, % 2008 1.08 [0.67-1.75) 3.03 —N—
Whooley et al, %2 2008 1.47 [0.70-3.11) 1.75 — .
_ has an Overa” OR 1 45 Wouts et a1, %0 2008 1.15 (0.76-1.73) 351 —'—
' Glymour et al,*! 2010 1.25 (1.12-1.30) 5.05 | —
for ”any Stroke” Nabi et &l %2 2010 0.87 (057-1.32) 3.45 —.—
Peters et al, 2 2010 1.82 (1.19-2.78) 3.41 I
Pan et al,'® 2011 1.29(1.13-1.48) 5.78 1—|
Overall (12=66.0%, P <.001) 100.00 L O

ID: 21934057 ” H;zrd Ratio (95% C) )



B
Aerobic fitness, depression and future stroke

« 18-year-old conscripting
Swedish men with 5-42-year
follow-up (1.2 million).

Stroke incidence

1.8
* Non-psychotic disorders 16 .
i / 0 -psychotic

(NPD)
— Depressive disorders, n=1599.

— Neurotic / adjustment disorders, n=33
542.

mental disorders,
/ n= 45 064, No of

1.2 strokes 743
1.0
‘Mo mental disorder,
o 0.4 n=1 118 781, No of
— Personality disorders, n=6976: / strokes 7 027
. 0.6 :
— Alcohol-related disorders, n=2200. /
0.4

— Other substance use disorders, n=11 :
150. 0.2 o

Cumulative incidence (%)

— There were some overlap in ICD 0.0 |em—m— Age
codes. 20 25 30 35 40 45 50 55 60
« Allischemic and hemorrhagic Figure. Cumulative incidence (%) of early stroke of any type in
. men with and without nonpsychotic mental disorder at the age of
stroke during follow-up 18 years.
— N=743in NPD

— N=7042 in healthy 18-year-olds

1)) GOTEBORGS UNIVERSITET




High aerobic fitness attenuates risk for any stroke
by non-psychotic or depressive symptoms

Table 5. Importance of 10 and Fitness for Future Stroke Risk Among Young Men Diagnosed With Nonpsychotic Mental Disorder at

the Age of 18 Years

HR (95% CI)

Adjusted * n=7741 Adjusted.t n=7737 Adjusted ¥ n=7741  Adjusted § n=7732

PAR Estimate
Adjusted § n=7732

HRs for all stroke, n=7770

Mo mental disorder in=1 118781) 1.00 1.00 1.00 1.00

Nonpsychotic disorders (n=45 064) 1.54 (1.43-1.686) 1.42{1.32-1.54) 1.38 (1.29-1.50) 1.26 (1.15-1.38)
Mo depressive/neurotic disorders 1.00 1.00 1.00 1.00
(n=1128704)
Depressiveneurofic disorders in=35141) 138 (1.26-1.51)  1.30(1.17-1.40) 1.24 (1.13-1.36) 1.08 (D.97-1.20)
Mo personaiity disorders (n=1 156 869) 1.00 1.00 1.00 1.00
Personality disorders (n=6976) 1.50(1.36-1.87) 1.44{1.23-1.69) 1.44 (1.23-1.69) 1.30 {1.11-1.52)
Mo alcohol/substance use (n=1150 485) 1.00 1.00 1.00 1.00

Alcoholsubstance use (n=13350) 161 (1.42-1.83)  1.50(1.31-1.70) 1; 20—1.166) 1.40 (1.23-1.59

Stratinications for all stroke, n=7770 Adjusted,” n=7741 Adjusted.t n=7737 Adjusted, Adjusted 9 n=7732

Mo mental disorder (n=1 118781} 1.00 1.00 1.00 1.00
High fitness/Nonpsychotic disorders 1.14 (0.901.46)  1.08(0.841.38) NA 1.02 {0.75-1.37)
(n=h436)
Medium fitness/Nonpsychotic disorders 142(1.28-1.58) 1.35(1.21-1.49) MA 1.20 {1.14-1.46)
(n=2%5 547)
Low fitness/Nonpsychotic disorders 1.50 (1.31-1.72)  1.42(1.241.63) 1.35 (1.15-1.50)
in=14 081)

Depressive/neurotic disorders
High fitness/depressive neurotic (n=4264) 1.04 (0.77-1.3%)  0.98(0.73-1.32) 0.90 (0.64-1.26)
Medium filness/depressive neurofic 1.22(1.07-1.38)  1.16(1.02-1.32) NA 1.04 (0.90-1.20)
(n=19829)
Low fitness/depressive neurotic (n=10880) 143 (123-167) 1.36(1.16-1.55) NA 1.26 (1.06-1.43)

*Model A: adjusted for age, decade, conscription test center, BMI.
tModel B: adjusted for age, decade, conscription test center, BMI, 1Q.

ess.
hol/substance use, systolic and diastolic blood pressures, 1Q, fitness.
hol/substance use, systolic and diastolic blood pressures, |1Q.

0.02 (0.01-0.03)

NA
0.005 (0.001-0.01)

.01 (0.005-0.01)
Adjusted, § n=r732

NA
0.02 (0.01-0.03)

0.05 (0.02-0.08)
NA
NA

0.03 (0.002-0.08)
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Poststroke physical activity and
subsequent depression




- N
Poststroke depression (PSD) is

common — a meta-analysis

Authar and year ES {#5% confdence Imits) % weight

— 0.25 £.%0, 0.40) 153

* 43 studies with 20 293 patients

* QOverall prevalence of depression is
about 29% (95% CI 25-32),
remaining stable up to 10 years
after stroke.

« Cumulative incidence of 39-52%
within 5 years of stroke. Y v .
o 28% (95% CIl 23-34), <1 month “"w =t HEE =
31% (95% CI 24-39), 1-6 months '
e 33% (95% CI 23-43), 6 months to

1 year
.« 25% (95% CI 19-32), >1 year i

NOTE: Weights ane from random effects analesis

DG Ll E i
ALEnENS

—fmi
&
i i

025 039, 033) 2108

079 0.25 037 100.00

g
m =
(=} a5
e 0,26 0.20, 031) 259
iﬁ'— 0.36 0.7, 043) 251
0z

T |
—07F1e o 0

013. PMID: 23284148. ) GOTEBORGS UNIVERSITET
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Research questions




Research questions

 How does a 12-week physical activity
intervention affect anxiety patients
functionally, with or without antidepressant
treatment?

 How does prestroke lifestyle factors
(aerobic fithess, muscle strength, BMI) at
age 18 prime or affect later-life poststroke
depressive symptoms?

- T



Methods
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Methods

« Randomized clinical trial (RCT) "Physical Fitness and Brain - an
Interventional study" (PHYSBI, N=286, 2017-2022).

— A 3-month PE intervention guided by physiotherapists in anxiety patients.

— Baseline parameters: anthropometry, medications, including
antidepressants.

— Outcomes: Anxiety and depressive scores. EQ-5D quality of life score.
Cognitive scores. Sick leave. Work ability.

* Physical Fitness and Brain- Epidemiological studies (PHYSBE)
— Includes young men from the Swedish Conscription Register

— Born 1950-87 who enlisted in 1968—2005, N=1958445. Index age 18.3
years

— Index BMI, blood pressure, aerobic and muscle fitness, and cognition.

— Education, occupation, and income were obtained from the Longitudinal
Integrated Database for Health Insurance and Labor Market Studies
(LISA).

— The foIIow-ui time is up to 51 years until 2019-12-31

(8%} GOTEBORGS UNIVERSITET



Results
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-
Antidepressants interacts with exercise

Figure 1

EQ5D-VAS scores in PHYSBI

participants with no antidepressants Figure 2

o _ EQS5D-VAS scores in PHYSBI

Controls vs exercise intervention 12 participants with antidepressants

weeks.

Removed, unpublished data Controls vs exercise intervention 12
weeks.
Removed, unpublished data

Outcomes:

»  Self-rated quality of life (EuroQol 5 dimensions [EQ-5D] visual analog scale [ VAS], score 0-100).
«  Significant interaction between exercise and antidepressant medication (p=0.037)

»  The difference withstood adjustments for different baseline scores.

*  Work ability similar appearance.

«  Sick leave similar appearance but not significant

(8%} GOTEBORGS UNIVERSITET




Ischemic strokes associate with prestroke
BMI, but even more so with poststroke
depression

Depression before IS

anul

BMI <18.5 BMI 18.5-25 BMI 25-30 BMI >30

Depression <1 year after IS

ﬂ-ﬁﬁ

BMI categoray at age 18
BMI <18.5 BMI 18.5-25 BMI 25-30 BMI >30

Odds ratio

Odds ratio

BMI category atage 18

* Preliminary data, unadjusted

« N=1401462 with complete data
 N=2402 depression, N=21442 ischemic stroke

,ﬂj ) GOTEBORGS UNIVERSITET



Discussion - summary

« Exercise intervention improves self-rated quality
of life in anxiety patients, almost exclusively in
those with antidepressant treatment
— Social factors?

— No mediation by changes in aerobic fithess, and only
minor mediation by change in muscle strength.

* May there be a similar mechanism in stroke
patients, either by prestroke priming or
concomitant poststroke medications?

- T
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