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POST-STROKE DEPRESSION

Iris Zavoreo, Vanja Bagié¢-Kes, Marijana Bosnar-Pureti¢ and Vida Demarin

University Hospital, Zagreb, Croatia

SUMMARY — Depression following a stroke, also referred to as post-stroke depression (PSD),
has long been recognized as one of the most commeon complications of stroke. PSD has significant
adverse consequences on the recovery of motor and cognitive deficits, as well as on the risk of mor-
tality associated with stroke. The prevalence of PSD varies over time with an apparent peak 3-6
months after stroke and subsequent decline reaching about 50% of the initial rates at one year. The
natural course of major depression after stroke has spontaneous remission typically 1 to 2 years after
stroke. However, it has also been observed that depression becomes chronic and may persist for more
than 3 years following stroke. On the other hand, minor depression appears to be more variable,
with both short term and long term depression occurring in these patients. Early recognition of PSD
symptoms and introduction of pharmacological treatment is of great importance in the reduction of
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stroke complications and stroke mortality as well as for better functional outcome.
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Introduction

In the acute stage of stroke, there is an important
change in sensorimotor interactions with both inter-
nal and external world; it is so called ‘modified mental
processing”. Up to one third of stroke patients have
‘modified mental processing’. Such patients have no,
or only poor, memory of what actually happened dur-
ing the acute stage of stroke; it usually occurs without
specific damage to the classic anatomical structures
involved in memory processing'. Another phenom-
enon, called anosognosia or poor recognition of the
neurologic deficit, can be present in the acute stage of
stroke. Therefore, post-stroke depression (PSD) needs
to be distinguished from emotional lability (sometimes
referred to as post-stroke emotionalism or catastroph-
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ic reactions). Post-stroke emotionalism is reported in
about 10% of stroke patients; it is an abnormal lability
of mood during which the patient laughs or cries for
no evident reason, suffers anxiety, apathy and loss of
psychic self-activation {(athymhormia). Typically, the
patient does not feel the expected emotion associated

with this outward reaction®*.

Epidemiology

Prevalence rates of PSD range from 30% to 50%;
in four community-based studies 31.8% (range 30%-
449%), in studies carried out in acute hospitals 25%-
47%, and in studies conducted in rehabilitation cen-
ters 35%-47%°.

The occurrence of PSD peaks three to six months
after stroke. In a study on 100 patients followed for
18 months, the symptoms of PSD occurred in 46% of
patients in the first two months, whereas only 12% of
patients experienced their first symptoms 12 months
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after their stroke. Major depression and minor depres-
sion are the most frequently recognized manifestations
of PSD. The course of PS> can be rather lengthy, for
example, symptoms of major depression identified in
27% of stroke patients persisted for approximately one
year, whereas symptoms of minor depression lasted
for more than two years in 20% of stroke patients.

Clinical Manifestations

"The clinical manifestations of PSD) are similar to
those of idiosyneratic late onset depression, referred to
as vascular depression identified in patients that may
have overt or silent stroke(s) after age 65 or subcortical
bilateral white matter ischemic disease. The symptoms
of vascular depression consist of mood abnormalities,
neuropsychological disturbances with impairment of
executive functions, greater tendency to psychomo-
tor retardation, poor insight and impaired activities
of daily living. Vegetative symptoms consisting of
disturbances of sleep, libido and level of energy were
significantly more common in depressed than in non-
depressed stroke patients at initial evaluation, and at 3,
6,12 and 24 months. The prevalence of major depres-
sion in four community-based studies ranged from
11% to 15%, in studies carried out in acute hospitals
from 10% to 27%, and in studies conducted in reha-
bilitation centers from10% to 40%. The prevalence of
minor depression in four community-based studies
was 8%-12%, in studies carried out in acute hospitals
11%-20%, and in studies conducted in rehabilitation
centers 21%-44%°¢10,

The most frequently used scale for evaluating de-
pression in stroke patients is the Hamilton Depression
Rating Scale (HDRS); in the literature, the General
Health Questionnaire (GHQ), Hospital Anxiety and
Depression Scale (HAD), Aphasic Depression Rating
Scale (ADRS), or some modified scales such as the
Lausanne Emotion in Acute Stroke Study (LEASS)
can also be found in the literature. In the evaluation of
neurologic deficit and functional state, the National In-
stitute of Health Stroke Scale (NIHSS), Rankin Scale
and Barthel Index are most frequently used, whereas
the Mini Mental State Exam (MMSE) and Montreal
Cognitive Assessment (MoCA) are most widely em-
ploved for evaluation of cognitive functions!!.

There is a bidirectional relationship between stroke
and depression; there is a high prevalence of depres-
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sion in stroke patients and a higher risk of stroke in
depressed people (3.36 relative risk), even when other
conventional stroke risk factors (hypertension, dia-
betes, hyperlipidemia, heart disease and tobacco use)
are under control (2.67 relative risk)'?, Eriksson e a/.
demonstrated a previous stroke to be a risk factor for
PSD (OR 1.25;95% CI, 1.12-1.38), whereas the Lau-
sanne Emotion in Stroke Study found no statistical
significance (3/2 studies)®. Starkstein e a/. showed
the patients with major PSD to have significantly
more cognitive deficits than non-depressed patients
having experienced a similar location and size of the
left hemisphere stroke; however, this did not apply to
strokes in the right hemisphere!*®.

‘The various risk factors associated with PSD in-
clude stroke location and size, temporal relation be-
tween PSD and stroke, and the size of the ventricles.
Clinical studies showed patients with stroke in the
middle cerebral artery territory to have longer duration
of PSD symptoms (82% had symptoms at 6-month
follow up, and 62% at 12- and 24-month follow up),
in comparison to patients with posterior circulation
strokes (20% at 6-month follow up, and 0% at 12- and
24-month follow up). Robinson ez a/. report that there
is so called anterior to posterior gradient, which is dif-
ferent according to the hemisphere involved, being
posterior to anterior for the left hemisphere and an-
terior to posterior for the right hemisphere. Bogous-
slavsky er a/. showed PSD to be in strong correlation
with lesions in the subcortical white matter, thalamus,
basal ganglia and brain steam, rather than cortical le-
sions with specific cortical disturbance. Starkstein ef
al. compared the magnitude of subcortical atrophy in
brain CT studies obtained immediately after stroke.
Patients that developed PSD had a significantly great-
er degree of atrophy at this stage than those that did
notl41?

There is a higher frequency of left than right
strokes in PSDy patients if the symptoms develop in
the first 10 days; the relationship disappears if the on-
set of symptoms takes place 3 months after stroke. [f
the symptoms appear 1 year or later after stroke, right
sided lesions are more frequent. Overt sadness is more
trequently associated with left than with right lesions
(86% ws. 61%; P<0.05). Crying is also more frequent
in left than in right lesions (50% =zs. 20%; P=0.02).
With right-side lesions, anosognosia is clearly asso-
ciated with neglect (95% ws. 34% for neglect ws. no
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neglect; P=0.01). Regional cerebral blood flow values
can also be useful in PSD prediction. Temporal lobe
hypopertfusion (lower cerebral blood flow (CBF) val-
ues in mesial temporal cortex) may reflect dysfunction
of the limbic system and be critical for the occurrence
of depressive symptoms in patients with subcortical
stroke, Patients with lower CBI" in the left frontal or
right parieto-occipital regions were more depressed in
comparison with those with other brain lesions'® .
When symptoms of depression appear more than
one year after stroke, right side lesions are more fre-
quent, Stroke severity and disability may cause a reac-
tive depressive process in the early stages after stroke,
but probably do not mediate the development of PSD
in the long term. There is a significantly higher preva-
lence of PSD among patients with non-fluent aphasia,
but not in patients with fluent aphasia. The presence
of PSD has been found to have unfavorable impact on
the recovery of cognitive function, recovery of ability
to perform activities of daily living and on the risk of
mortality”. Large prospective studies have reported
poorer functional outcome at 15 months in patients
with depression 3 months after stroke and a strong
correlation of functional outcome and depressive
symptoms at both 3 months and 1 year after stroke.
Depression after stroke led to 3.4-fold increase in
mortality up to 10 years after stroke. Mood symptoms
on 2 self reported rating scale were associated with
12- and 24-month mortality after stroke (OR 2.4;
95% CI, 1.3-4.5 and OR 2.4; 95% CI, 1.4-4.1, re-
spectively). DESTRO study showed that depressive
symptoms were more severe in patients with earlier
onset, with no appreciable difference between those
diagnosed between the first and sixth month; they
were less severe in cases with later development of
depression (P<0.05). In multivariate analysis, male
patients had a 3 times higher probability than female
patients of good autenomy in both stair climbing and
activities of daily living (OR=3.32; 95% CI, 1.67-6.18
and OR=2.92; 95% CI, 1.63-5.42, respectively). Fe-
male patients had a higher risk of walking with a cane
(OR=1.69; 95%, CI 1.04-2.76) or of partial autonomy
with respect to activities of daily living (OR=1.90;
95%, Cl 1.25-2.91). Difference in functional out-
come might be due to different approaches to their
disabilities, with women showing greater insecurity.
DESTRO study found a higher frequency of women
(35.39% without and 48.56% with PSD; P<0.001)**
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. FINNSTROKE study showed an older age to
be an independent predictor of PSD. Eriksson e a/.
found younger age to be a predictor of PSD!%, DE-
STRO study found no statistical significance; these
results are still controversial. Meta-analysis showed
no statistical significance between the age and PSD
(13 of 17 studies in Hackett and Anderson). Twenty
percent of stroke patients will make no recovery, and
60% will make complete recovery. On evaluating re-
current stroke there must be information on previous
disability: activities of daily living dependent (11.6%
ws. 7%; OR 2.69; 95% CI, 2.44-0 2.97), living alone
(54.8% ws. 45.3%; OR 2.42; 95%, CI 2.18-2.69)%3L,

'Therapy and Prevention of Post-Stroke
Depression

The aim of PSD treatment is to achieve complete
symptom remission of the depressive episode, which
may have favorable impact on recovery of neurologic
deficits®®, The efficacy of pharmacotherapy of PSD
has been investigated in several studies with tricy-
clic antidepressants (T'CAs) and selective serotonin
reuptake inhibitors (SSRIs). Kimura er 4/ showed
that responders to treatment with antidepressant
medication had higher MMSE scores compared with
placebo®. Gianotti ef 4/, compared recovery of mo-
tor deficit and disability in PSD patients treated with
antidepressant medications wersus placebo (treated
patients were significantly more likely to achieve
symptom remission)*. Prevention with sertraline
(50-150 mg/day) was investigated during one year in
a double blind study; 8.3% of treated patients devel-
oped PSD as compared with 22.8% of patients on pla-
cebo (P=0.037)*. Robinson ez a/. showed the patients
treated with nortriptyline to have an increased likeli-
hood of survival at six years (61% ws. placebo 34%).
Nortriptyline (100 mg/day) showed significant im-
provement in comparison with fluoxetine (40 mg/day)
and placebo®. In a double blind study of fluoxetine
(20 mg/day) wersus placebo, Fruehwald ef a/. showed
that patients on treatment and placebo experienced
comparable improvement during the first 4 weeks,
by 12 weeks patients on fluoxetine continued to im-
prove, while those on placebo experienced recurrence
of symptoms®”. Citalopram and nortriptyline double
blind studies failed to show improvement of cognitive
deficits even in the presence of depression improve-
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ment. It is important to recognize and diagnose de-

pre

ssion after stroke. This is not only because of the

increased suffering depression causes to patients that

already have much to cope with, but because depres-

sion after stroke is associated with worse prognosis

and there is evidence that pharmacological treatment
substantially improves this outlook**-42,

References

1.

10.

11.

12.

13.

14.

15.

332

World Health Organization. Classification of dysthymia and
related conditions in neurological disorders: recommenda-

tions for clinical descriptions and criteria for research. Ge-

neva: World Health Organization, 1997,

. FEDOROFF JP, STARKSTEIN SE, PARIKH RM,

PRICE TR, ROBINSON RG. Are depressive symptoms
non-specific in patients with acute stroke. Am ] Psychiatry
1991;148:1172-6.

. ERRAHIM 5, BARER D, NOURI F. Affective illness after

stroke. Br | Psychiatry 1987;151:52-6.

. CUMMINGS JL. Disturbances of mood and affect: cerebro-

vascular disorders. Neuropsychiatry and behavioral sciences.
New York: Oxford University Press, 2003:206.

. WADE DT. Depressed mood after stroke — community study

of its frequency. Br J Psychiatry 1987;151:200-5.

. HACKETT ML, ANDERSON CS. Frequency of depression

after stroke. Stroke 2005;36:1330-40.

. ROBINSON RG. Poststroke depression: prevalence, diag-

nosis, treatment and disease progression. Biol Psychiatry
2003;54:376-87.

. BURVILL PW, JOHNSON GA, JAMROZIK XD. Prevalence

of depression after stroke: the Perth Community Stroke Study.
Br J Psychiatry 1991;158:64-71.

. HOUSE A, DENNIS M, MOGRIDGE L, WARLOW C.

Mood disorders in the year after first stroke. Br J Psychiatry
1991;158:83-92.

MORRIS PLP, ROBINSON RG, RAPHAEL B. Prevalence
and course of depressive disorders in hospitalized stroke pa-
tients. Int J Psychiatry Med 1990;20:349-64.

American Psychiatric Association: DSM-IV. Diagnostic and
statistical manual of mental disorders. Fourth edition. Wash-
ington, DC: American Psychiatric Press Inc., 1994.

BERG A, PALOMAKI H, LEHTIHATLMES M. Poststroke
depression — an 18 month follow up. Stroke 2003;34:138-43.
ERIKSSON M, ASPLUND K, GLADER EL. Self reported
depression and use of antidepressants. Stroke 2004;35:936-41.
STARKESTEIN SE. Comparison of spontaneously recovered
versus nonrecovered patients with poststroke depression.
Stroke 1998;19:1491-6.

STARKESTEIN SE. Comparison of patients with and with-
out post stroke major depression matched for age and location
of lesion. Arch Gen Psychiatry 1988;45:247-52.

16.

17.

18.

19.

20.

21

22,

23.
24

25

26.

27

28

29.

30.

31

32.

33.

34.

35.

36.

ROBINSON RG, HONIG MA, PARIKH RM, JOSELYN P.
Mood changes in stroke patients: relation to lesion location.
Brain 1984;107:81-93.

ROBINSON RG. Mood changes following left hemisphere
brain injury. Ann Neurol 1981;91:447-53.

HERRMAN M. Is there a pathoanatomic correlate for depres-
sion in the postacute stage of stroke? Stroke 1995;26:850-6.
BOGOUSSLAVSKY J. Emotions, mood and behavior after
stroke. Stroke 2003;34:1046-50.

BHOGAL SK, TEASALL R, FOLEY N. Lesion location and
poststroke depression. Stroke 2004;35:794-802.

GAINOTTI G, AZZONI A, RAZZANO C. Relation of lesion
location to verbal and nonverbal mood measures in stroke pa-
tients. Stroke 1997;28:2145-9.

YAMAGUCHI S KOBAYASHI S, KOIDE H, TSUNEMAT-
SU T. Longitudinal study of regional cerebral blood flow
changes in depression after stroke. Stroke 1992;23:1716-22.
PAOLUCCI S. DESTRO study. J Neurol 2006;253:556-62.

PAOLUCCI S. Is sex prognostic factor in stroke rehabilita-
tion. Stroke 2006;37:2089-94.

GUMP BB, MATTHEWS KA, EBERLY LE, CHANG
YF. Depressive symptoms and mortality in men. Stroke
2005;36:98-102.

MAY M, McCARRON P, STANSFELD 8. Does psychologi-
cal distress predict the risk of ischemic stroke and TIA? The
Caerphilly Study. Stroke 2002;33:7-12.

TOSO V. The Italian multicenter observational study on PSD
(DESTRO). J Neurol 2006;253:556-62.

KOTILA M, NUMMINEN H, WALTIMO O, KASTE M.
Depression after stroke. Results of the FINNSTROKE study.
Stroke 1998;29:368-72.

HACKETT ML, ANDERSON CS. Predictors of depression
after stroke. Stroke 2005;36:2296-301.

DUNCAN PW, JORGENSEN HS, WADE DT. Outcome mea-
sures in acute stroke trials. Stroke 2000;31:1429-38.
PARIKH RM, ROBINSON RG, STARKSTEIN SE. The im-
pact of PSD on recovery in ADL over 2 year follow up. Arch
Neurol 1990:47:785-6.

KIMURA M, ROBINSON RG. Treatment of cognitive im-
pairment after stroke. Stroke 2000;31:1482-6.
CHEMERINSKIE, CHEMERINSKIE, ROBINSONRG. The
effect of remission of poststroke depression on ADL in a dou-
ble blind randomized study. J Nerv Ment Dis 2001;18%:421-5.
GAINOTTI G, ANTONUCCI G, MARRA C. Relation
between depression after stroke, antidepressant therapy
and functional recovery. J Neurcl Neurosurg Psychiatry
2001;71:258-61.

WILLIAMS LS. Care and management of PSD. Stroke
2007,38:998-1003.

HACKETT ML, ANDERSON CS. Management of depres-
sion after stroke. Stroke 2005;36:1092-7.

Acta Clin Croat, Vol. 48, MNo. 3, 2009



Iris Zavoreo ef al.

Post-stroke depression

37. JORGE RE, ROBINSON RG, ARNDT S. Mortality and post-
stroke depression. Am J Psychiatry 2003;160:1823-9.
38. ROBINSON RG, FEDOROFT JP. Nortriptyline versus flu-

oxetine treatment in poststroke depression. Am J Psychiatry
2000;157:351-9.

39. FRUEHWALD S, GATTERBAUER E, REBAK P. Fluoxetine
treatment in poststroke depression. J Neurol 2003;250:347-
51

40. GABALDON L,FUENTES B, FRANK A. PSD — importance
of detection and treatment. Cerebrovasc Dis 2007;24:181-8.

Sazetak

DEPRESIJA NAKON MOZDANOG UDARA

L Zavores, V. Basic-Kes, M. Bosnar-Puretic1 V. Demarin

Depresija koja se javlja nakon moZzdanog udara jedna je od ¢e$¢ih komplikacija istog 1 ima znacajan utjecaj na oporavak
motori¢kog 1 kognitivnog ostecenja, pa tako 1 na smrtnost od mozdanog udara. Udestalost depresije koja se razvija nakon
mozdanog udara je promjenjiva uz poveéanu pojavnost 3-6 mjeseci nakon mozdanog udara, te izrazitu regresiju nakon
godinu dana za oko 50%. Velike depresivne epizode koje se javljaju nakon mozdanog udara spontano regrediraju nakon
godinu do dvije, u tezim sluajevima depresija moze prijedi u kroni¢ni oblik koji traje tri 1 vi$e godina. Pojavnost manjih
depresivnih epizoda nakon mozdanog udara jako varira te je njihova prevencija i lijeéenje individualno. Rano prepozna-
vanje simptoma depresije koja se javlja nakon mozdanog udara te uvodenje specifi¢ne farmakoloske terapije od velikog je
znacenja za smanjenje komplikacija 1 smrtnosti od mozdanog udara te za poboljSanje funkcional nog oporavka.

Kljuéne rijeci: Mogdant udar — komplitacije; MoZdani udar — psihologija; Depresiia — efiologija; Depresija — ferapija fijeko-

vima; Depresija — prevencija i kontrola
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