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Abstract

Depression is associated with heart failure independent of traditional cardiovascular disease

risk factors. Enhanced platelet activation has been suggested as a potential mechanism and has
been associated with negative inotropic effects that can affect left ventricular ejection fraction
(LVEF). We examined 131 consecutive acute coronary syndrome (ACS) patients to assess
whether depression increased the risk for developing LV dysfunction, and to determine the effects
of platelet serotonin signaling in this relationship. Major depression was assessed using the
Structured Clinical Interview and depressive symptoms were measured using the Beck Depression
Inventory (BDI), with BDI = 10 defined as abnormal. LV dysfunction was defined as LVEF <
45%. Platelet serotonin response was measured by serotonin augmented platelet aggregation and
platelet serotonin receptor density. Mean age of ACS participants was 59 years, 78.6% male and
74.0% Caucasian. 34.4% of patients had a reduced LVEF < 45% on presentation. Almost half
(47.0%) of patients had BDI = 10 and 18.0% had major depressive disorder. Platelet serotonin
response was found to be augmented in depressed patients with low LVEF compared to depressed
patients with normal LVEF (p < 0.020). However, the presence of LV dysfunction was found

to be similar in both depressed (32.3%) and non-depressed (36.2%) patients (o= 0.714). This
suggests alternative factors contribute to poor cardiovascular outcomes in depressed patients that
are independent of LV function in post ACS patients.
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Introduction

Methods

Major depressive disorder (MDD) is highly prevalent in patients with acute coronary
syndrome (ACS) and associated with increased risk of morbidity and mortality [1-5].
Recent studies have estimated MDD at 15-20% at the time of index ACS event, and

up to 50% in the first 3 months post-event. In fact, even after controlling for age and
traditional cardiovascular risk factors such as hypertension and diabetes, ACS patients who
are depressed have a three to four-fold increase in mortality if they are diagnosed with
depression at the time of index hospitalization [6-9].

Platelets are a major transporter of serotonin in the body and studies have shown increased
platelet activation in depressed patients [10-13]. Zafar et al. showed increased platelet
activation, a marker of increased thrombosis, specifically in post ACS patients with
depression and anxiety [14]. Other studies have demonstrated that increased platelet function
and other indices of platelet reactivity such as mean platelet volume, platelet distribution
width are independently associated with decreased left ventricular (LV) contractility in ACS
patients and has been proposed as a potential mechanism for the increased risk of death in
individuals with heart disease and comorbid depression [13, 15-18].

Patients with greater reductions in LV dysfunction are well known to have increased risk
for heart failure, hospitalizations, early all-cause mortality, and sudden cardiac death [19-
21]. While well established as an independent risk factor for cardiovascular disease, the
relationship between MDD and LV dysfunction is still not well understood. In the present
study, we sought to establish whether the presence of clinical depression or depressive
symptoms as an independent risk factor, increased the risk for patients to develop a
subsequent reduction in their left ventricular ejection fraction (LVEF) after hospitalization
for ACS. We also sought to understand the influence of the platelet serotonin-signaling
pathway on this relationship.

Study participants

All consecutive patients with an ACS admitted to the inpatient cardiology service at a
single urban academic medical center between February 2011 and May 2015, and who

met inclusion criteria, were approached for participation in the Depression And Platelet
Serotonin Study (DAPSS). Participants were enrolled within the first 72 h of hospitalization.
ACS was defined as unstable angina or acute Ml in accordance with World Health
Organization definition [22]. We included consenting adults age = 21 years with known
stable coronary artery disease (CAD) or documented ACS due to thrombotic occlusion,

and current aspirin use. Exclusion criteria included: age < 21 years, current use of
antidepressants, current or previous (14 days) use of anti-platelet medications (glycoprotein
[1b/111a inhibitor), active narcotic use by personal report or laboratory testing, baseline
platelet count < 100,000/ul, and life expectancy of greater than 1 year. 145 patients met
criteria for ACS at initial presentation, however for the purposes of our study which focuses
on the effects of platelet function on MDD and LV dysfunction, we intentionally excluded
6 patients with ACS due to vasospastic coronary disease. Our final cohort consisted of 139
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patients selected for this study. The study was approved by our Institutional Review Board
and all patients provided informed consent.

Ventricular function assessment

Echocardiographic examinations were performed at a single clinical site using Phillips ie33
ultrasound machine (Phillips Healthcare, Andover, MA) with subjects in the left lateral
decubitus position at the time of index ACS hospitalization. LVEF was calculated according
to the modified Simpson’s rule using the apical four- and two-chamber views, with abnormal
defined as EF < 45% in accordance with the American College of Cardiology/American
Heart Association guidelines [23, 24] for low and moderately reduced EF. As LVEF is
frequently reported as a 5% range by convention, we used the lower range value for the
purposes of our study. Patients with EF that was not documented during the initial encounter
were not included in our analysis.

Depression assessment

The presence or absence of MDD was determined using the Structured Clinical Interview
for DSM-IV-TR Axis | Disorders (SCID-IV-TR) [25] at initial assessment by a licensed
clinical psychologist. The interviewer was blinded to all clinical factors including the results
of all platelet measurements and LVEF. Depression severity was determined using the
21-item Beck Depression Inventory-11 (BDI-II) [26]. The SCID-IV-TR interview assesses
symptoms for a 1-month period prior to the assessment. The presence or absence of
depression is categorical. In contrast, the BDI-11 assesses depressive symptoms during the
previous 2 weeks. Total BDI-I1 scores range from 0 to 63, and indicate different levels of
depressive symptomatology, including: no (0), minimal (< 10), mild-to-moderate (10-18),
moderate-to-severe (19-29), and severe (= 30) symptoms of depression [26]. Therefore, a
score lower than 10 indicates a low probability of clinically significant depression and a total
score of 10 or higher indicates at least mild-to-moderate symptoms of depression.

Platelet aggregation

Platelet aggregation studies were conducted in platelet rich plasma (PRP) and assays
performed within 2—4 h of blood draw. Serotonin (5-HT)-hydrochloride (at various
concentrations) augmented with epinephrine (1 uM) was added to PRP. Platelet aggregation
was assessed using standard light transmission in PRP with a CHRONO-LOG®
Aggregometer (Havertown, PA). Platelet aggregation results are expressed as area under
the curve (AUC). The full methodology has previously been described by Williams et al.
[15].

Serotonin receptor density collection and quantification

Similarly, serotonin receptor density collection and quantification methodology has been
previously reported [15, 27].

Statistical analysis

We divided the sample by their BDI-II score as minimal depressive symptoms (BDI <
10) and depressive symptoms (BDI = 10) and SCID-IV as absence versus presence of
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MDD. We tabulated demographic and cardiovascular risk factor characteristics, overall and
stratified either by depression status of patients or presence of left ventricular dysfunction.
We presented means and standard deviations of continuous variables (unless specified
otherwise) and percentages for categorical variables. Differences between groups were
examined using t-tests for continuous variables and Chi square tests for categorical
variables. Statistical significance is defined as p value < 0.05. The data was analyzed using
Stata (Version 15.1, StataCorp, College Station, TX).

Study population

Of the 300 participants recruited, 139 patients met criteria for ACS and 131 had a
documented LVEF by 2D echocardiography at initial presentation. The mean age of
participants was 59 + 12 years, with a majority being males (78.6%) and Caucasian (74.0%),
as shown in Table 1. 45 patients (34.4%) had a recorded EF < 45%. 62 patients (47.1%) had
at least mild depressive symptoms (BDI = 10) while 18.0% had MDD by SCID-IV.

Demographic and clinical characteristics of patients with reduced ejection fraction

Demographic and clinical characteristics of patients with reduced LVEF are summarized in
Table 1. The mean age of presentation of patients with reduced LVEF was 61 + 10 years
compared to 59 + 13 years in patients with preserved LVEF, p < 0.410. Patients with reduced
LVEF were less educated (P < 0.035), had a prior history of Ml (p < 0.003) or ACS (p

< 0.017), were more likely to be on diuretics (p < 0.019), Coumadin (p < 0.030), calcium
channel blockers (p < 0.043), anti-glycemic drugs (p < 0.048), and had a significantly higher
troponin at presentation (mean + SD; 15.3 + 31 vs 5.1 + 9.4 ng/ml, p < 0.007). There were
no significant differences in gender, race, marital status, smoking habits or BMI.

Demographic and clinical characteristics of patients with depression

The mean BDI-I1 score for participants was 10.0 + 8.2. The depressed group (BDI = 10) had
a higher BMI (32.3 vs 29.5 units, p < 0.025) and were more likely to have a history of prior
MI (46.0% vs 29%, p < 0.043), hypertension (82% vs 67%, p < 0.048) and diabetes (46%
Vs 22%, p < 0.003). There were no age, gender, racial or education level differences noted
between groups.

Platelet aggregation, ejection fraction and depression

Amongst patients with depression (BDI = 10), platelet response to 0.3 uM augmented
serotonin showed significantly more platelet aggregation (measured as area under the curve)
in patients with LVEF < 45% compared to patients with LVEF > 45% [median (Interquartile
range): 246 (137-312) vs 158 (105-221), n = 62, p < 0.02] as seen in Fig. 1. Amongst
patients without depressive symptoms (BDI < 10), no such difference was noted, LVEF <
45% compared to patients with LVEF > 45% [median (Interquartile range): 188 (89-202) vs
173 (113-226), n = 62, p = NS].
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Platelet serotonin receptor density, ejection fraction and depression category

In patients with depressive symptoms (BDI = 10), platelet serotonin density was not
significantly different in patients with low LVEF < 45% [median (interquartile ranges): 741
fmol/pg (364 to 1091)] compared to those with moderate to preserved ventricular function
[486 fmol/ug (233 to 862)] rank sum p = 0.44]. The relationship between receptor density
and ejection fraction using continuous LVEF values was also assessed with similar results
above.

Depression and LV ejection fraction

Our study found that the percentage of patients with EF < 45% in depressed (BDI = 10) and
MDD groups compared to nondepressed groups were not statistically different [BDI = 10:
32.3%), BDI < 10: 36.2%; p = 0.717) and MDD: 22.7% vs nhon-MDD 38.0%; p = 0.222], as
shown in Table 2.

Discussion

Depression is associated with an increase in platelet reactivity in ACS patients, and
serotonin, a platelet activator, has been hypothesized to play a role in this relationship [11,
12]. Despite this known association between MDD and ACS, few studies have investigated
whether LV function is similarly affected by depression and the platelet serotonin pathway
in post ACS patients.

In this prospective subgroup analysis of the DAPSS database, we assessed LV function

in ACS patients with and without depression and also assessed their relationship with the
platelet serotonin pathway. There were several notable findings. The prevalence of clinically
significant depressive symptoms was 47.1% while that for major depressive disorder in our
cohort was 18.2%, similar to what has been reported in prior studies (BDI > 10 ~ 30 to 50%;
MDD ~ 15 to 20%) [6-9]. Secondly, amongst patients with depressive symptoms, platelet
aggregation to serotonin augmented with epinephrine was significantly increased in patients
with reduced LVEF compared to patients with normal ventricular function. Finally, despite
the increase in platelet aggregation, we found no association between the presence of MDD
or depressive symptoms with the presentation of LV dysfunction in ACS patients at time of
index hospitalization.

Platelets are the major transporter of serum serotonin in the body [15, 28]. Serotonin is
taken up into the platelet via the serotonin transporter and then stored in dense granules with
calcium and adenosine triphosphate [29]. Once released from the platelet, serotonin induces
a number of biological processes by interacting with various membrane receptors. One such
receptor, the serotonin 2A receptor leads to further platelet activation and vasoconstriction,
which has been shown to have several endovascular and cardiovascular effects. Increased
serotonin mediated platelet reactivity has been postulated to be a major mechanism linking
depression to ACS [30]. We previously have demonstrated that depressed cardiovascular
patients had higher serotonin receptor density, which correlated with significantly higher
incidence of major and minor cardiac adverse events [15]. Several studies have similarly
reported increased serotonin receptor density, activation and activity in patients with MDD
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with and without cardiovascular disease, as well as poor outcomes in post-acute myocardial
infarction [31-34].

Given that increased platelet activity in depressed patients with ACS has been previously
demonstrated, we wanted to investigate whether this increased activity contributed to
decreased left ventricular ejection fraction [14, 15]. Our results showed a significant increase
in platelet aggregation in depressed patients with LVEF < 45%. We did not find any

studies that have specifically looked at this relationship previously. Berger et al. used a
similar methodology to identify a population of healthy young volunteers without CAD who
demonstrated exaggerated platelet aggregation and hyperreactivity to epinephrine augmented
serotonin, and theorized this population may be at increased risk for atherosclerotic disease
[35]. Our study demonstrated increased platelet reactivity amongst post ACS depressed
patients with LV dysfunction, a finding not previously reported and identifies a high-risk
population that can be targeted for medical interventions. This finding could explain why
previous studies have reported poor outcomes and increased incidence of adverse cardiac
events in post ACS patients with depression, as LV dysfunction is well known as an
independent risk factor for increased morbidity and mortality within this patient population
[15, 20, 21].

Despite the increased platelet reactivity in patients with impaired LVEF, our results did not
find any statistically significant differences when we compared patients with depression and
LVEF < 45% at time of event. Other investigators have reported similar findings, although
not always in the context of post-ACS at index hospitalization. Lett et al. studied 1020 stable
CAD patients and found no evidence that MDD was associated with systolic dysfunction,
diastolic dysfunction, inducible ischemia or LV regional wall abnormalities. They concluded
that baseline cardiac disease severity was unlikely to be responsible for the increase risk of
CAD in patients with depression [36]. Similarly, Spijkjer-man et al., Lesperance et al., and
Strik et al. in their analysis of post MI patients with depressive symptoms also found no
association between depression and low LVEF [37-39]. There are several potential reasons
why there is limited association between depressive symptoms and LV dysfunction. Bush et
al. showed that the presence of only minimal symptoms of depression (BDI 4-9) increased
mortality risk after myocardial infarction [40] suggesting mood changes required to cause
clinically significant outcomes may not be significant enough to elicit structural changes in
the myocardium during the index event. The long-term effects of MDD on the myocardium
in these patients however is unknown. In another study by Kim et al., early changes in

LV diastolic function parameters such as transmittal A wave velocity, E/A ratio, TDI early
diastolic velocity (Ea) were progressively altered across levels of depression in healthy
adults without known cardiovascular disease (p < 0.001) [41]. Diastolic abnormalities were
even more pronounced in patients with moderate or severe MDD. These findings of diastolic
dysfunction in healthy patients with depression suggest abnormalities in LV relaxation

that may signify myocardial involvement that precedes the development of cardiovascular
disease [41]. Another potential hypothesis for why MDD does not have a direct association
with LV dysfunction is that while MDD does not lead to a direct suppression of LV
contractility, there is an increased risk in subsequent cardiovascular outcomes via other
mechanisms that are still unknown. Several proposed mechanisms include high plasma
levels of inflammatory and interleukin 6, tumor necrosis factor, C-reactive protein, d-dimers,
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fibrinogen, beta thromboglobulin, endothelial dysfunction, low heart rate variability and
lifestyle factors such as diet, alcohol use, tobacco use [42-45]. Finally, it is possible a
relationship between depression and LVEF exists but our relatively small sample size was
not powered enough to demonstrate this relationship.

An important limitation to our study is that there were only 131 patients that met criteria
for inclusion for the study, with 28 females and 34 non-Caucasians. The small sample size
greatly limits the power for elucidating statistical significance and the unequal representation
limits the generalizability of the results to women and non-white populations. Another
limitation included the inability to account for patients who presented with MI with
previously reduced ejection fractions prior to the ACS event as most patients had no prior
echocardiography data documented. Therefore, a major assumption during our data analysis
was that all reduction in myocardial infarction was developed from the infarct at index
hospitalization. One of the strengths of our study is that all clinical data was collected

when patients were actively hospitalized, an aspect that has not been widely examined

in this clinical population, as many studies are performed several months after the index
event. This strongly suggests that most of the clinical symptoms reported are a reflection of
prehospitalization states and avoids potential disease related causes of depression, such as
psychological and social consequences, feelings of loss, denial or defeat that can exacerbate
depressive symptoms.

Conclusion

Funding

There is still considerable debate whether the association of depression with adverse
cardiovascular outcomes is confounded by worse baseline cardiac disease severity in
depressed patients. Although the presence of depression is known to increase mortality and
increase number of adverse events in post myocardial infarction patients, that relationship
may be independent of any direct myocardial effects, specifically LV dysfunction. The
lack of association between major depression or depressive symptoms and depressed left
ventricular function may suggest that the greater underlying cardiac disease severity may
be explained by alternative mechanisms leading to increased risk of cardiovascular disease
events associated with depression. Finally, the presence of increased platelet reactivity in
depressed patients with low LVEF also suggests that there are other factors contributing to
poor cardiovascular outcomes in depressed patients that are independent of LV function or
cardiac disease severity. Future studies will continue to aim at elucidating the mechanisms
of cardiac dysfunction in depressed patients that will enable us to better understand and
develop improved medical therapies.
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Availability of data and material

Raw data available on open science framework https://osf.io/hyj69/?
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Abbreviations

ACS Acute coronary syndrome

LVEF Left ventricular ejection fraction

MDD Major depressive disorder

BDI Beck Depression Inventory

SCID Structured clinical inventory for depression
IQR Interquartile range

CAD Coronary artery disease

CvD Cardiovascular disease
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Highlights
. Depression is an independent risk factor for cardiovascular disease
. LV dysfunction increases mortality and morbidity in post ACS patients

. Platelet-serotonin pathway plays an important role in pathogenesis of
depression and ACS

. Platelet serotonin response is augmented in depressed patients with low LVEF

. LV dysfunction is similar in both depressed and nondepressed patients at
index hospitalization for ACS.
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Association between depression& platelet function & ejection fraction
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Fig. 1.

Association between depression, platelet function and ejection fraction. Results expressed as
Area Under the Curve (AUC) with median and IQR. BD/ Beck Depression Inventory, £EF
ejection fraction, 54T serotonin, /QR interquartile range

J Thromb Thrombolysis. Author manuscript; available in PMC 2024 May 31.



Page 13

Sama et al.

0Z€0 (%t9g) 8 (wo'gr)8y  0TY'0 (009) 1€ (ozv)62 0670 (Lov) se (e'€9) vz avo AoisiH

0290 (%ee) L (%.€) L€ 0g€0 (0zv) 92 (eee)ez 1100 (T62) 52 (T19) €2 SOV AloisiH

0690 (%Tv) 6 (%9€) 9¢ €500 (z'sv) 82 (062) 0z €000 (6'L2) vT (e'€9) vz I A101SIH
(%) u ‘sanipigiowo)d

(%y1) € (%8) 8 (621) 8 (28)9 (9T7) 0T (68) v padiona

(%8T1) ¥ (%S) § (eT1) L (89) v o9 (9s1) L PaMopIM

(%22) 9 (%ee) €€ (0'62) 8T (6'1€) 22 (L¢€) 62 (o) 1T albuis

ovT0 (%1¥) 6 (%rS) €S 0960 (8'9v) 62 (9€s) e 08€0 (L9 1y (T19) €2 paLLe
(%) u ‘sniess [e1eN

(%€2) & (%¥2) ve (0Te) et (T'92) 81 (981) 9T (9ge) o1 [8n3] JamoT]

(%1¥) 6 (%62) 82 (028) €2 (9va) L1 (9ze) 82 (999) et ajenpelb j0oyas ybiH

(%vT) € (%¥2) ve (922) vT (L12) 5T (L'92) €z (9s1) L ayenpelB-uou abajjod

(%8T1) ¥ (%8T) 8T (621) 8 (e'02) vT (ovt) et (zze) ot ayenpelf 869]100

09,0 (%9) T (%) ¥ 0950 (59 ¥ (ev)e €00 (T8) L (oo uolyEINPa 80UBADY
(%) u ‘uoneanpy

(%6°06) 02 (%0°86) 86 (8'96) 09 (T'26) 29 (€'96) 28 (0001) ¥ oluedsIH-UoN

1600 (%T6)C (%02)z 0060 (ze)e (620z  ovto (VR)R7 (coo o1uedsiH
(%) u ‘Auoruya

Syt (09) s (8v) e (ev)e (T'8) 2 (00)o Jayro

0 0 (Cyhs (0o o (omt (coo ueIsy

(L2 ot (0's2) sL ('69) €v (e'82) ¥5 (002) 09 (z'z8) L aNUM

096°0 (L2 s (002)oz 0650 (9za) vT (wit)er 0220 (6'02) 8T (8L1)8 UedLISWY UBdLYY
(95) u ‘a0ey

000'T (z'81) ¥ (0ze)ez 0680 (0T2) €T (e02)¥T  0¥S0 (Tze) 61 (LL1m)8 alewsad
(%) u ‘I18puss
0590 (08)zte (r9)s0e G200 (81 ¢eee (c9)g6c 0280 (r2) 6'0g (T9) vie (as) ueaw ‘Ing
08%'0 (e1) L8 (er)o9 0110 (TT) 89 (eT)19 0TV 0 (1) 6S (o1) 19 (@s) sreak ‘ueaw ‘aby

anend  (cz=N)aawW (00T=N)adwoN anead (c9=N)0T=1dg (69=N)0T>1ag onead (98=N)Sr<43 (S7=N)Gr>43

MBIAIB1UI [BD1ULID PBINIONAIS

K101usAUl UoIssaIdap-309g uonoe.y uonoals JejnoLIusA 18T

Author Manuscript

siuedionued Apnis Jo sansiIa1oRIRYD J1UljD pue JlydeiBowap suljaseg

T alqeL

Author Manuscript Author Manuscript Author Manuscript

J Thromb Thrombolysis. Author manuscript; available in PMC 2024 May 31.



Page 14

Sama et al.

anisuapadAynue
N H-1ug 133901 [aUURyd WNId[Rd g2 ‘193201 J03dadal uisualolbue gy “101giyul awAzus BuiiaAuod uisusiolbue /70y 1aplosip anlssaldap Jofew gagpy ‘uonaely uondals 43 ‘Xapul ssew Apoq /g
‘MAIAIBIUL [BIIUIID PaINIaNNS g/OS ‘11 Alojuaau| uoissaldaq 199d //-/ag ‘Aebins ssedAq Alalre A1euolod 9gyD ‘awolpuAs A1euoliod alnde Oy ‘aseasip Alale Aleuolod gy ‘UoIIeIASp plepuels gs

00v°0 ) eer (211)08  €¥00 (69) 8¥ (€92g)zer L1000 (¥6) TS (0Te)e'sT  (@s) ueaw ‘|p/Bu uuodos L
(%) u ‘sanjen Alojeloge]

0£9°0 (00)o (oDt 062°0 (CRIN (000  oi10 (omo (T Juessaidapnuy
(0229 (092)sz  gse00 (6'€8) 12 (Fim)et  8v00 (g'61) LT (9se) 91 O1WaoA|B-nuy

0S.°0 (%T6) 0¢ (%€e6) 16 0650 (6'16) LS (zve)s9 0190 (9'16) 62 (6'88) Ov owadinuy
0050 (%0) 0 (w2)z 0810 (000 (620  6v00 (00)o v e oAy LERUY
0,60 (%sv) 0T (%9¥) S 0860 (8'9v) 62 (8v)ee  0ee0 (6'8v) 2v (r'vv) 02 [eutBuenuy
0190 (%6) 2 (%9)9  ¥500 (eT1) L (62)¢ 0960 (09 (29) e N.LH-1Ue 18410
0T¥'0 (%vT) € (%T2) T 0090 (L (L12)ST 6100 (ovt) et (T'18) ¥1 sonainiq
050 (%y1) € (%6T) 6T 0160 (Lmytn (88T)ET €400 (e'€2) 02 (69) v 00
00T°0 (%eL) 91 (%/8)G8 0920 (6°¢8) ¢ (598)6S  O¥ED (z'08) 69 (2'98) 6€ sivoolg-d
0990 (%9) T ()L 0880 (9 v (s  oero (T'8) 2 v e auv
0€9°0 (%0) 0 (DT 0S€0 (0coo DT 0r0 Dt (00 o siayoo|g-»
021’0 (%ze) L (%0%) 67  0£9'0 (L'9v) 62 (Sev)oge  8L00 (s'6¢) ve (9'g8) sz 1-30V
0150 (%19) ¥T (%T2)89  09v'0 ('69) €v (r's)es  o08v0 (6'02) 19 ('v9) 62 utiedaH
060 (%9) T (%wr)y 100 (0coo (s og00 (em1 (68) v ulpewnod
0€5°0 (%98) 6T (%T6) 68 0280 (¢'06) 95 (e16)€9 0850 (568) L2 (2'98) 6¢ Xine|d
ovz'0 (%56) T¢ (%66) L6 0£6'0 (¥'86) 19 (986)89  00€0 (e'96) 28 (8'26) vv udsy

(9%) u ‘suoneaipan

000 (%T16) 2 (%02T) 21 0,50 (26) 9 (0eT)6  0TTO (T'8) 2 (8L1)8 99v0
0.€°0 (%6'0v) 6 (%0'1€) TE €000 (z'sv) 82 (L19)ST 0170 (0'82) vz (z'zv) 61 sejeqelq
0.60 (%v9¢) 8 (%098) 9 0ST0 (sev) L (618)2z  09v0 (56¢) vE (eee) a1 Bunjows WwaLnNd
0,80 (%L22) 9T (%01 TL  06T°0 (r'L2) 8v (99) oy ovL0 (002) 09 (e'eL) ee elwapidijiadAH
0890 (%e'L2) LT (wo'eeL  8v00 (e'28) 19 (L99) 9y 0sz0 (002) 09 (0'08) 9¢ uoIsusHdAH
100°0> (%e2) § (1) ¥T 8700 (Tom) ot (Ter)6 0280 (ov1) et (5s1) 2 uoissaidap A10isiH

anjead  (cz=N)aaw (00T=N)aamwoN senead (zo=N)oT=1a9 (69=N)0T>1ag sonead (98=N)Sr<43 (S¢=N)Srsd3

MBIAIBIUI [RIIUIID PRINIONAIS K101usAul uoissaadap-09g uonoe.y uonoale JenNdLIIULA 18]

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2024 May 31.

1

J Thromb Thrombolysis. Author manuscript



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Sama et al.

Table 2

Incidence of left ventricular depression in patients with and without depression

Depressed LVEF < 45

BDI < 10 n (%)
BDI = 10 n (%)
p
MDD-no n (%)
MDD-yes n (%)
p

25 (36.2%)
20 (32.3%)
0.714

38 (38.0%)
5 (22.7%)
0.222

BD/ Beck Depression Inventory, MDD major depressive disorder, LVEF left ventricular ejection fraction
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