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OUTCOMES AFTER PCI IN PATIENTS WITH LV

DYSFUNCTION
M Ravikiran, G. Indrani

Abstract

Background: Coronary artery disease (CAD) is the most
common cause of left ventricular dysfunction. Percutaneous
coronary intervention (PCI) in patient with LV dysfunction is
a high risk procedure and may be associated with adverse
outcomes. We observed for outcomes after PCI in the elective
and acute coronary syndrome setting in patient with LV
dysfunction.

Methods: A prospective single center study was performed in
836 patients with and without LV dysfunction who underwent
PCI with a follow up period of 1 year for MACCE.

Results: A total of 836 patients were studied. 329 (39.4%)
patients have LV dysfunction (LVD) and 507 (60.6%) patients
have good LV function (GLV). Among the patients with LVD,
160 (48.6%) has mild, 89 (27.1%) has moderate, 80 (24.3%) has
severe LVD. Mean age was 56.5x12.5 years in patients with
GLV and 58.8+10 years in LVD patients (p=0.003). Number of
males were 259 (78.7%) in LVD and 364 (71.7%) in GLV group.
Hypertension and diabetes were present in 237(72%) vs
368(72.5%), 168 (51%) vs 286 (56.4%)in LVD and GLV groups
respectively (p=0.8,0.1). There was no difference in the previous
history of CABG (5.2% vs 3.4%, p=0.2) and PCI (19.5% vs
16.4%, p=0.3) in both groups. 174 (52.9%) patients with LVD
and 409 (80.7%) patients with GLV has chronic stable angina.
Multivessel PCI was done in 79 (24%) patients with LVD and
110 (21.7%) patients with GLV (p=0.4). Major adverse
cardiovascular and cerebrovascular events (MACCE) occurred
in 3 patients with mild, 5 patients with moderate, 6 patients
with severe LVD during the follow up of 1 year. There was no
difference in outcomes between the LVD and GLV group at one
year (p=0.2), but when a subgroup analysis was made among
patients with LV dysfunction there was a significant
occurrence of MACCE in patients with severe LV dysfunction
when compared with mild LVD (p=0.05).

Conclusion: There was no significant difference between the
occurrence of MACCE in patients with LV dysfunction and
without LV dysfunction who underwent PCI. But when a
subgroup analysis was done there was a significant occurrence
of MACCE in patients with severe LV dysfunction (p=0.05)
when compared to mild LVD.
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INTRODUCTION:

and 30% of
percutaneous coronary intervention (PCI) have left

Between 10 patients undergoing
ventricular (LV) dysfunction [1-4] yet individuals with
significant LV dysfunction are often excluded from
[5,6].
Patients with LV dysfunction undergoing PCI tend to be

contemporary randomized controlled trials
older, with more co-morbid conditions such as renal
failure and diabetes and have more extensive and
complex disease than those with good LV function. [7,8]
The adverse demographic features commonly found in
patients with impaired LV function are known to
contribute to unfavorable outcomes following PCI and
LV function features strongly as a predictor of adverse
outcomes in contemporary risk stratification scores for
patients undergoing PCI [9,10]. Previous studies have
suggested that impaired LV function may predict
mortality [1,3,4,10] and major adverse cardiovascular
events (MACE) outcomes [1,7] following PCL

However, many of these studies that have specifically
assessed the impact of LV function on outcomes
following PCI have limited their observations to patients
undergoing PCI in the elective setting [1,8,11] and often
only report the impact of LV dysfunction on in-hospital
outcomes [8] with very few reporting outcomes beyond
1 year [3,4]. Furthermore, several previous reports
studied the impact of LV function in patients who
underwent PCI in the late 1990s and so the outcomes
reported may not be applicable to contemporary cohorts
[1,8]. In addition, the prognosis of patients with
impaired ventricular function has been altered favorably
over recent years because of better pharmacological and
device therapies. More contemporary reports are based
on cohorts from randomized controlled trials, hence may
not be representative of real-world practice[3].

We report the association between LV function and the
occurrence of MACCE in patients undergoing PCI in
both the elective and acute coronary syndrome (ACS)
setting.
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METHODS:
In the present study, a total of 836 patients who are
admitted for PCI were included and they were followed
on an outpatient basis for a period of 1 year. Patients
with both chronic stable angina and acute coronary
syndrome were included. Patients were divided into
two groups those with good left ventricular function and
those with left ventricular dysfunction. LV function was
assessed by 2D echocardiography. Simpson’s rule was
LV
sub-

used to calculate systolic and diastolic

volumes.Patients with LV dysfunction were
classified into mild, moderate and severe with an
30-39% and <30%
respectively. Patients were observed for occurrence of

ejection fraction of 40-50%,

major adverse cardiovascular and cerebrovascular
events, including cardiovascular mortality, nonfatal
myocardial infarction, cerebrovascular accidents and
heart

followed on an outpatient basis over a period of 1

rehospitalisation for failure. Patients were
year.Baseline characteristics and clinical outcomes were
presented as mean # standard deviation for continuous
variables and as proportions for categorical variables.
Statistical analysis was performed using Minitab version
17. Binary logistic analysis and chi square test were
performed.

RESULTS:

A total of 836 patients were studied. 329 (39.4%) patients
has LV dysfunction (LVD) and 507 (60.6%) patients has
good LV function (GLV). Among the patients with LVD,
160 (48.6%) has mild, 89 (27.1%) has moderate, 80
(24.3%) has severe LVD. Mean age was 56.5+12.5 years
in patients with GLV and 58.8+10 years in LVD patients
(p=0.003). There was no significant difference between
the two groups (Fig.1).

Fig.1: Age distribution curves
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Number of males were 259 (78.7%) in LVD and 364
(71.7%) in GLV group (Fig.2).

Fig. 2: Sex distribution
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Hypertension and diabetes were present in 237(72%) vs
368(72.5%), 168 (51%) vs 286 (56.4%)in LVD and GLV
groups respectively (p=0.8,0.1). There was no difference
in the previous history of CABG (5.2% vs 3.4%, p=0.2)
and PCI (19.5% vs 16.4%, p=0.3) in both groups. 174
(52.9%) patients with LVD and 409 (80.7%) patients with
GLYV has chronic stable angina (Fig.3).

Fig.3: Type of CAD
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There was a significant increase in HDL and LDL cholesterol at 1 year compared to baseline (p=0.000 & p =0.01

Table 1: Baseline Clinical Parameters
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Variable LV Dysfunction Good LV Function
Meanz+ St Dev. | Median | Mean+ St Dev. Median | p value
Systolic(mmHg) 142.15+26.88 140 154.98+27.53 150 0.000
Diastolic(mmHg) 76.58+52.69 70 75.36+10.59 75 0.68
Height(cm) 160.19+8.91 160 159.38+8.53 160 0.23
Weight(kg) 62.54+10.49 61 64.68+11.86 63 0.012
BMI(kg/m?) 24.03+1.39 23.88 25.15+1.79 24.61 0.000
Table 2: Baseline Lab Parameters
. LV Dysfunction Good LV Function p
Variable . :
Meanz St Dev. | Median | Mean+ St Dev. Median | value
Leucocyte Count
(cells/cu.mm) 8614+2210 8600 58.55 £ 10.43 59 0.25
Haemoglobin(g/dl) 12.93+1.81 12.9 8422.2+1858.1 8700 0.16
platelet count (lakh/mm3) 2.23+0.84 1.9 12.76+1.56 12.9 0.14
PCV (%) 34.23+5.45 34 33.95+5.61 34 0.59
Na+ (mmol/L) 136.53+9.81 136 1.05+0.38 1 0.2
K+ (mmol/L) 3.96+0.766 4 137.44+6.54 136 0.02
RBS (mg/dl) 113.27+25.59 106 4.09+0.66 4.2 0.12
e GFR (ml/min/1.73m?2) 73.49+28.32 69.9 117.31+25.52 112 0.004
Table 3: Baseline Lipid profile
. LV Dysfunction Good LV Function
Variable . -
Meant+ St. Dev. | Median | Mean+ St Dev. | Median | p value
Total cholesterol (mg/dl) 141.6 £33.31 140 120.42 +37.49 118 0.57
HDL(mg/dl) 32.56 +12.54 32 40.04 +11.85 38 0.004
LDL(mg/dl) 57.88 £27.02 51.5 53.81 £26.93 49 0.26
VLDL(mg/dl) 3491+17.58 29 26.93 £15.12 22 0.56
Triglycerides(mg/dl) 132.56 + 39.47 134.5 123.46 +63.25 110 0.25

respectively) in patients with LV dysfunction. (Table. 4)
Table 4: Change in lipid parameters from basal to one year in LV Dysfunction Patients

Variable Basal One year

Meanz St Dev. Meanz St Dev. p Value
Total Cholesterol(mg/dl) 141.6 £33.31 136.4 +69.09 0.2
HDL(mg/dl) 32.56 +12.54 38.77 +10.63 0.000
LDL(mg/dl) 57.88 +27.02 63.96 +32.67 0.01
VLDL(mg/dl) 34.91+ 17.58 32.33+24.40 0.01
Triglycerides(mg/dl) 132.56 £39.47 136.59 +56.01 0.3
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Multivessel PCI was done in 79 (24%) patients with LVD
and 110 (21.7%) patients with GLV (p=0.4). Predilatation
was done in 210(25%) patients with LV dysfunction and

279(33%) patients with good LV function (Fig.4).

Fig.4: Predilatation before PCI
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Stent thrombosis occurred in 1 patient with LV
dysfunction (p=0.317). PCI was performed through
radial approach in 300(36%) patients with LV
dysfunction and 472(56%) patients with good LV
function.GP IIb/Illa inhibitor was used in 30(3.6%)
patients with LV dysfunction and 31(3.7%) patients with
good LV function. Though patients with LV dysfunction
are at more risk of adverse events, the requirement of
GP IIb/1lIa inhibitors was equal between the two groups.
Previous PCI was performed in 64(7.6%) patients with
LV dysfunction and 83(10%) patients with good LV
function. Predilatation was more frequently performed
in male patients with CSA in both the groups (Fig 5).

Figure.5: Comparison of predilatation with respect to
sex, type of CAD in both groups
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Major adverse cardiovascular and cerebrovascular
events (MACCE) occurred in 3 (1.87%)patients with
mild (2 patients had nonfatal MI, 1 was hospitalized
with heart failure), 5(5.6%) patients with moderate
(cardiovascular death occurred in 2 patients, 1 patient
had nonfatal MI, 2 patients were hospitalized with heart
6(7.5%) patients  with LVD

(cardiovascular death occurred in 3 patients, 1 had

failure), severe
nonfatal MI, 2 patients were hospitalized with heart
failure) during the follow up of 1 year. There was no
difference in outcomes between the LVD and GLV
function group at one year (p=0.2), but when a subgroup
analysis was made among patients with LV dysfunction
there was a significant occurrence of MACCE in patients
with severe LV dysfunction when compared with mild
LVD (z=1.95, p=0.051) by binary logistic regression.
When chi square testing was done for the severity of
LVD and events there was tendency for more clinical
events in severe LVD group (p=0.073) compared to mild
LV dysfunction.

DISCUSSION:

In the present study, we observed no significant
difference between the occurrence of MACCE in patients
with LV dysfunction and without LV dysfunction who
underwent PCIL

Previous reports have suggested that impaired LV
function predicts mortality [1,3,4,7,8,12] and MACE
outcomes [1,7] following PCI, although many were
limited to only patients undergoing PCI in the elective
[1,8,11]
differential impact of LV function on MACE or mortality
across different PCI indications [4,7,13].

But in our study, a subgroup analysis was performed
and compared the occurrence of MACCE between mild,

setting and not specifically studying the

moderate and severe LV dysfunction patients. We found
a significant occurrence of MACCE in patients with
severe LV dysfunction when compared to mild LV
dysfunction.

The association between LV function and adverse
mortality may be accounted for by a number of possible
mechanisms and is likely to be multifactorial. Patients
with impaired LV function are less able to tolerate
haemodynamic or ischaemic complications in the setting
of a PCI due to reduced physiological reserve, which
may explain the differential association particularly of
severe LV dysfunction on mortality in different PCI
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settings with the highest independent risk observed in
the STEMI cohort, where such haemodynamic and
ischaemic complications are more prevalent and
significant. In the longer term, patients with poor LV
function are more likely to suffer progressive heart
failure and arrhythmic deaths.

In keeping with other studies, we have observed that
patients with reduced LV function undergoing PCI are
older, more commonly diabetic, have a previous history
of AMI and CABG [1,3,4,7,8]. Such adverse demographic
features commonly found in patients with impaired LV
function are known to contribute to unfavorable
outcomes following PCI. Symptomatic heart failure and
impaired LV function are known to be associated with
adverse mortality outcomes in the medium and longer
term [14, 15].

Previous studies have shown an association between
stent thrombosis and LV function, for example, Sardi et
al.[7] reported definite/probable stent thrombosis rates
of 14% in patients undergoing PCI with good LV
function and 6.0% in those patients with severe LV
dysfunction (EF <25%) and this relationship persisted
following adjustment for baseline co-variates. Acute
coronary syndromes, particularly STEMI have been
shown to independently increase the risk of early (acute
and subacute) stent thrombosis 3.6-fold and delayed
(late and very late) almost four-fold compared with
elective PCI patients.[16] In our study stent thrombosis
occurred in 1 patient with LV dysfunction(p=0.317).

Our analysis is of observational data and so cannot be
used to infer a causal relationship between LV function
and outcomes.

In conclusion, our current analysis of 836 patients who
underwent PCI showed no significant occurrence of
MACCE in patients with LV dysfunction compared to
good LV function. But in a subgroup analysis, there was
a tendency towards the occurrence of MACCE in
patients with severe LV dysfunction compared to mild
LV dysfunction.

CONCLUSIONS:

There is no significant difference between the occurrence
of MACCE in patients with LV dysfunction and without
LV dysfunction who underwent PCIL. But when a
subgroup analysis was done there was a significant
occurrence of MACCE in patients with severe LV
dysfunction (p=0.05) when compared to mild LVD.
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