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Safety of primary percutaneous coronary intervention with and without
(selective) thrombus aspiration
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Abstract

Objective: To determine the safety and efficacy of selective thrombus aspiration during Primary Percutaneous
Coronary Intervention (PCl).

Methods: This observational prospective study was conducted in the catheterization laboratory of a tertiary care
cardiovascular centre. A total of 150 consecutive patients who underwent primary PCl were enrolled. Aspiration was
done only when thrombus burden was considered significant. After completion of procedure angiographic and
electrocardiographic signs were recorded and clinical follow up was documented up to 1 year.

Results: No significant difference among the groups was found in age, height, weight and other risk factors like
Hypertension, Diabetes Mellitus and Smoking. In general, left anterior descending artery was culprit in ~ 65 % of
patients and more than 90 % of culprit vessels had visible thrombus. Multivessel disease was present in 38 % of
patients and 22.7% had past history of myocardial infarction. Out of 150 patients 117 (78%) underwent thrombus
aspiration. No significant difference was found in ST resolution within 60 minutes (72.6 vs 81.8 %; P<0.285) and
myocardial blush grade Il &1 (41.9 vs 27.3 %; P<0.128). No difference in event free survival was observed among the
two groups (80.3 vs 84.8 %; P<0.708) at one year.

Conclusion: Selective thrombus aspiration in definite thrombus laden arteries and no aspiration in low or negligible
thrombus burden vessels may be a safe and effective strategy in patients undergoing primary PCl. Overall poor risk
profile of our patients as compared to western population necessitates further evaluation of this matter in
randomized studies.

Keywords: Acute ST elevation myocardial infarction, Priamry percutaneous coronary intervention, Aspiration

thrombectomy. (JPMA 64: 653; 2014)

Introduction

Primary percutaneous coronary intervention (PCl) is the
established and preferred mode of treatment for ST
segment elevation myocardial infarction (STEMI) and
has proved more effective in opening the infarct related
occluded artery.’2 Along with other adjuvant treatment
manual thrombus aspiration is considered feasible and
reasonable for patients undergoing primary PCl.34
Although death, reinfarction and target vessel
revascularization (TVR) rates were not significantly
different at 30 days but at 1 year, rates of cardiac death
and nonfatal reinfarction were significantly lower with
thrombus aspiration.56 However, among low risk
patients in whom thrombus burden is either absent or
negligible, the role of aspiration thrombectomy is not
known. We designed this study to answer this question
that whether aspiration thrombectomy should be the
mainstay of the Primary PCl irrespective of thrombus
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burden or should it be reserved for the high risk group
of patients in whom clot burden is definite? Considering
the fact that most of the expenses of Primary PCl in our
setup has to be borne by the patients (who are usually
poor), it becomes very important to answer this
question. In patients with low thrombus burden,
avoiding aspiration thrombectomy will make primary
PCl cost effective for most of our averaged income
patients. Whether this practice is judicious and safe?
This study aims to give us a rationale to advocate this
practice.

Our secondary objective was to compare our data with
the western model to find out any demographic and
procedural difference that may affect the outcome of
primary PCl.

Patients and Methods

This observational, prospective, single centre study
was conducted at a tertiary care cardiovascular
teaching hospital from January 1st 2009 to October
31st 2010. All adult patients (>18 years old) with chest
pain lasting > 30 minutes and ST elevation of >Tmm in
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>2 contiguous leads were included in this study.
Informed consent was taken and detailed
questionnaire was filled of those patients who agreed
for primary PCl.

Patients who received Thrombolytic therapy within 24
hours of hospital admission, those who were diagnosed
as Non ST elevation Myocardial Infarction (NSTEMI) and
those presenting beyond 24 hours with resolved
symptoms were excluded from the study.

Procedure: Primary PCl was performed in standard
method using a variety of guiding catheters, coronary
wires, balloons and stents. The majority of
interventions were performed through the femoral
route. However, the choice of access was on discretion
of operators and considerable number (18%) of
interventions was performed through radial route. All
patients received 5000-10,000 units of intravenous
unfractionated heparin, Aspirin 300mg, clopidogrel
600mg (loading dose), and Platelet glycoprotein llb llla
inhibitor. Thrombus extraction catheter (Export
catheter 6-F; Medtronic corporation, USA) was used
when obvious clot was visible in the infarct related
artery (thrombus class 2-5). Proximal to distal
continuous aspiration was done while advancing the
device into the culprit artery. Suction was provided by
hand with a lockable 20 ml syringe that allows for a
suction rate of 1 ml/second. No aspiration was done
when clot was not obvious (thrombus class 0 & 1).
Intracoronary nitroprusside and adenosine use were at
the discretion of operators. All patients were
prescribed Aspirin 300mg, Clopidogrel 75mg and
Atorvastatin 20-40mg / Rosuvastatin 10-20mg daily at
the time of discharge from the hospital.

Data collection: The prospective information on
variables including age, gender, history of diabetes,
hypertension, hyperlipidaemia, Smoking, angiographic
and procedural details (number of vessels, segment of
vessel, use of aspiration catheter, clot retrieval, use of
stents, GP llIb llla inhibitors, Thrombolysis in Myocardial
Infarction (TIMI) flow, and Tissue Myocardial perfusion
(TMP) grade and Electrocardiogram (ECG) findings were
recorded.

TIMI flow, TMP grades and ST resolution (on 12-lead ECG
strips) were visually determined and documented by two
independent observers before and after PCl and in case of
controversy third expert opinion was taken as final. These
observers were blinded about the use of aspiration
thrombectomy.

Angiographic analysis and Definitions: Intracoronary
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thrombus was classified as: zero - No thrombus, 1 -
reduced contrast density / possible thrombus, 2 - small
size thrombus / greatest dimension <': of vessel diameter,
3 - moderate size thrombus / greatest dimension > %2 and
<2 vessel diameter, 4 - large size thrombus / >2 vessel
diameter, 5 - total occlusion.”

PCl success was defined as achievement of vessel patency
to a residual <30%. Major bleeding was defined as a
hematoma >10cm in diameter or bleeding requiring
transfusion, vascular surgery or resulting in major
morbidity.

TIMI flow grades were defined as: Zero - total occlusion
resulting in no antegrade flow, 1 - minimal penetration of
contrast across the obstruction but fails to opacify the
vessel, 2 - contrast opacifies the vessel beyond the
occlusion but with delay, 3 - normal complete perfusion of
entire vessel without any delay.8

TMP grades were defined as: Zero - minimal or no
myocardial blush, 1 - dye stains the myocardium and this
stain persists on the next injection, 2 - dye enters the
myocardium but washes out slowly and strongly persists
at the end of injection, 3 - normal entrance and exit of dye
in the myocardium.®

Complete ST resolution was defined as >70% ST
resolution compared to baseline ECG. No ST segment
resolution was defined as persistent ST segment elevation
or <30% resolution of ST segment.10

Patients were followed in out patient department (OPD)
after one month, and at 1 year. Those patients who could
not come in OPD, they were contacted through telephone
and follow up documented.

Statistical Analysis

All the data was entered and analyzed through SPSS
version 17. Categorical variables like gender, diabetes,
hypertension, smoking, history of previous M,
cardiogenic shock, inotropic support, IABP, infarction
territory, route of access etc. were presented in
frequencies and percentages. Whereas continuous
variables like age, height, weight, BMI, symptom onset to
ER and door to balloon time were presented as mean +
SD. Chi square test was used for significant association.
Independent t-test for normally distributed data and
Mann Whitney U test were used for not normally
distributed data to compare mean (+£SD) values of with
and without aspiration of thrombus. Pvalue <0.05 was
considered as statistically significant.

Results
Out of 150 patients enrolled, 117 (78%) were aspirated for
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Table-1: Baseline Demographic and Angiographic features of patients who underwent
Primary PCl with and without thrombus aspiration.
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Table-2: Procedural Characteristics of patients underwent Primary PCl with and
without Thrombus aspiration.

With Aspiration  Without Aspiration P-value

With Aspiration  Without Aspiration P-value

of thrombus of thrombus of thrombus of thrombus

n=117(%) n=33 (%) n=117(%) n=33 (%)
Mean Age in years 51.4£11.7 51.3+13.0 0.941 Grade of stenois
Male Gender 105+89.7 30+90.9 0.844 Total (100 %) 75 (64.1) 17 (51.5) 0.128
Height in cm 171.5+7.4 172£6.0 0.657 Sub-total (91-99%) 13011 02 (6.1)
Weight in Kg 76.7£12.0 79.2485 0171 Severe (70-90%) 29(24.8) 14 (42.4)
Diabetes 29+24.8 08+24.2 0.949 Lesion length
Hypertension 53+453 17£51.5 0.527 <20mm 68 (58.1) 25(75.8) 0.065
Smoking 40+34.2 16+48.5 0.134 >20 mm 49 (41.9) 08 (24.2)
History of previous MI 27£23.1 07£21.2 0.821 Size of culprit artery
Cardiogenic shock 05+4.2 00+£00 0.227 <3mm 36 (30.8) 10(30.3) 0.959
Inotropic support 09+7.6 03+9.0 0.77 >3mm 81(69.2) 23(69.7)
Symptom onset to ER time in Clot retrieved
minutes; mean 117.3£101.7 133.1£218.0 0.555 Yes 52 (44.4) NA NA
Door to Balloon time in No 65 (55.6) NA
minutes; mean Adenosine used
< 90 minutes (%) 99.6+46.1 113.3£913 0.41 Yes 32(27.4) 0 0.001
> 90 minutes (%) 62+53.0 16+48.5 0.64 No 85(72.6) 33(100)
Infarction territory 55+47.0 174515 Size of stent deployed
AWMI 83+70.9 18+54.5 0.076 <20mm 46(39.3) 16 (48.5) 0.618
IWMI 34+29.1 15+45.5 >20 mm 50 (42.7) 14 (42.5)
Culprit Artery > one stent 14(12.0) 02 (6.1)
LAD, Diagonal 81+69.2 16+48.5 0.029 Stenting not done 07 (6.0) 01(3.0)
RCA 23+19.7 10£30.3 0.2 TIMI flow
LCx, Ramus 13£11.1 07+21.2 0.132 Zero—| 01(0.9) 0 0.304
Lesion Risk Il 07 (6.0) 0
Type A, B 46+39.3 17£51.5 0.216 Il 109 (93.2) 33(100)
Type € 71£60.7 16+48.5 PCl = Percutaneous coronary intervention; TIMI = Thrombus in myocardial Infarction.
Number of Diseased vessels *Chi-square test was applied to compare the relative frequencies between with or without
SVD 71£60.7 22+66.7 0.542 aspiration of thrombus.
VD 19+16.2 04+12.1 0.548
3VD 27+23.1 07+21.2 0.814

AWMI= Anterior wall myocardial infarction; IWMI= Inferior wall myocardial infarction; LAD= Left
anterior descending; RCA= Right coronary artery; L(x= Left circumflex; SVD= single vessel
disease; 2VD= two vessel disease; 3VD= three vessel disease.
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Figure: Relation between parameters for myocardial blush grade and ST-segment
resolution and the cardiac death and MACE at 1-year follow-up.

thrombus retrieval. Baseline demographic, clinical and
angiographic features of both groups were nearly the
same (Table-1). However, aspiration catheter was more
frequently used in patients with AWMI as compare to
IWMI but this difference was not significant (70.9% vs
29.1%; p<0.07). Moreover, LAD artery was found culprit in
majority of patients (~ 64%).

Table-2 showing procedural characteristics of patients
who underwent primary PCl with and without thrombus
aspiration. Patients with diffuse lesions (length of
>20mm) were aspirated more as compare to patients with
non diffuse lesions (85.9% vs 73.1%; p<0.06). Patients
underwent thrombectomy with aspiration catheter
frequently had adenosine and none of the patients had
adenosine in whom aspiration catheter was not used.

Table-3 showing outcomes of patients who underwent
primary PCl with and without thrombus aspiration
catheter. No significant difference was found among
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Table-3: Outcomes of the patients underwent Primary PCl with and without thrombus
aspiration.
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Table-4: Comparison of routine thrombus aspiration (TAPAS) versus selective thrombus
aspiration (NICVD) in patients underwent primary PCl.

With Aspiration ~ Without Aspiration P-value Characteristics Routine Thrombus Selective Thrombus P-value
of thrombus of thrombus aspiration (TAPAS) aspiration (NICVD)
n=117(%) n=33 (%) (n=535) (n=150)
Primary outcome Clinical
TMP Grade Mean Age in years 63+13 51+12 <0.001
Zero—| 68 (58.1) 24(72.7) 0.128 Male sex — no. (%) 363 (67.9) 135(90) <0.001
& 49 (41.9) 09(27.3) History — no./total no. (%)
ST resolution after procedure Hypertension 171/517 (33.1) 70 (46.7) 0.002
Within 60 minutes 85 (72.6) 27 (81.8) 0.285 Diabetes Mellitus 56/530 (10.6) 37(24.7) <0.001
After 60 minutes 32(27.4) 06 (18.2) Smoking 213/463 (46.0) 56 (37.3) <0.001
Immediate after Procedure Myocardial Infarction 50/528 (9.5) 34(22.7) <0.001
Successful PC] 115 (98.3) 33(100) 0.128 Total Ischaemic time (symptom onset to ER)
Major bleeding 01(0.9) 0 Median 190 9 *
Death 01(09) 0 Inter-quartile range 110 - 270 60— 120 *
Secondary outcome Mean Body mass index 0 +4 26+3 0.005
Follow up after 30 days Angiographic
Stable 99 (84.6) 29(87.9) 0.638 No. of diseased vessels — no./ total no. (%)
(ABG 04(3.4) 013.0) SVD 166/533 (31.1) 93 (62) <0.001
MACE 04(3.4) 0 2D 175/533 (32.8) 2(153) <0.001
Death 07 (06) 01(3.0) 3V 178/533 (33.4) 34(22.7) 0012
Lost follow up 03 (2.6) 02(6.1) Culprit artery — no./total no. (%)
Follow up after 1 year LAD 21/515 (429) 97 (64.7) <0.001
Stable 94(80.3) 28 (84.8) 0.708 LCx 93/515 (18.1) 3322 0276
CABG 07(6.0) 0130 RCA 189/515 (36.7) 0033 <0001
MACE 05(43) 01(3.0) TIMI flow grade — no./total no. (%)
Death 08 (6.8) 01(3.0) J ' "
Zeroand 1 288/526 (54.8) 92 (61.3) 0.151
Lost follow up 03(26) 0261 2 102/526 (19.4) 15 (10) 0.007
TMP = Tissue myocardial perfusion; PCl = Percutaneous coronary intervention; CABG = Coronary 3 136/526 (25.9) 42 (28.6) 0.599
artery bypass grafting; MACE = Major adverse coronary events; o Thrombus — no./total no. (%)~ 252/519 (48.6) 140 (93.3) <0.001
*(h.l—square test was applied to compare the relative frequencies between with or without Procedural
aspiration of thrombus. Door to balloon time
Median 28 920 *
Inter-quartile range 14-42 69— 115 *
the two groups at immediate, 30 days and 1 year Administration of glycoprotein lIb llla
follow up. inhibitor — no./total no. (%) 469/502 (93.4) 150 (100) 0.001
. . )
Table-4 shows the comparison of our data with TAPAS f;;r;tln:]zlj:()t:;;zr; ((;:))./total e (2/;)/‘1:14729/‘(‘1.%)(923) 142(&‘;'7) gé;g
land mark study. Significant difference in age and risk Post procedural TIMI flow
factors profile was observed among both the study grade 3 —no./total no. (%) 431/501 (86.0) 142 (94.7) 0.004
population. SVD is common in our study population Myocardial Blush grade - % of patients
contrary to Multivessel disease that was commonly seen Zero & 1 171 92(61.3) <0.001
in European study. LAD was the most common culprit 2&3 82.9 58(38.7)
artery in our setup, while disease pattern was Complete ST resolution within 60 minutes 56.6 112(74.7) <0.001
distributed among different vessels in TAPAS. Death
Angiographically visible thrombus was also common in 30days 11/529(2.1) 8150 5.3) 0.033
our data. Median DBT was higher and MBG was poor but :\dngr 19/5353.6) 562 0175
ST—resoIgtion within 60 minutes was better in our study 30 days 367529 (6.8) 09/150 (06) 0738
population. 1year 89/535 (16.6) 14/145(96) 0026

Figure-1 shows the relation of MBG and ST segment
resolution and the cardiac death and MACE rate at one
year follow up. Poor MBG (zero & 1) and no ST segment
resolution significantly reflected poor outcome.
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*P-value could not be calculated as the mean value in original data was not provided
SVD = single vessel disease; 2VD = two vessel disease; 3VD = three vessel disease
LAD = Left anterior descending; RCA = Right coronary artery; LCx = Left circumflex;
TIMI = Thrombus in myocardial Infarction; IABP = Intra aortic balloon pump;

MACE = Major adverse cardiac events.
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Discussion

The rationale behind manual thrombectomy during
primary PCl is to prevent distal embolization that impairs
microcirculation and may lead to no reflow.'.12 This is not
uncommon in case of primary PCl where thrombus
burden in infarct related artery is frequently seen. Poor
myocardial reperfusion that is best evident
angiographically by myocardial blush grade (MBG) is
considered to be associated with adverse outcomes
including reduced left ventricular function and survival.13-
15 Numerous adjunctive coronary devices have been
developed in an attempt to decrease or prevent
embolization during revascularization and therefore to
improve clinical outcomes. However, manual thrombus-
aspirating catheters are user friendly, not usually
associated with any specific or device related
complications, and suitable for most coronary anatomies.
In addition, they are considered beneficial in terms of
improved late clinical outcomes as compare to non-
manual thrombectomy.¢

In this observational study we compared the patients who
underwent Primary PCl with thrombus aspiration and
without thrombus aspiration in a selective group. Like
most of observational studies an inherent bias was
present in the study design. However, to the best of our
knowledge the issue of selective thrombus aspiration has
not been addressed yet in any large studies especially
from our part of the world. Interesting findings have
emerged from this study. We found no significant
difference among the selective groups in primary and
secondary endpoints (Table-3). Our findings suggest
safety of using aspiration thrombectomy only in patients
with definite thrombus burden i.e. selective thrombus
aspiration, which is different from the previous trials.6

Thrombus Aspiration during Percutaneous coronary
intervention in acute myocardial infarction Study (TAPAS)
is a landmark trial that changed the technique of Primary
PCI. At 1-year TAPAS showed lower cardiac death (3.6%
versus 6.7%; p<0.02) and cardiac death or non fatal
reinfarction (5.6% versus 9.9%; p<0.009) with thrombus
aspiration. However, it should be remembered that TAPAS
was a study of routine thrombus aspiration versus no
thrombus aspiration rather than a study of routine
thrombus aspiration versus selective thrombus aspiration.
The issue of selective thrombus aspiration strategy is still
unresolved. Our findings support the strategy of selective
thrombus aspiration and showed almost equivalent
efficacy and safety as well as long term outcome in our
population.

Although the study designs are different but in the
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absence of any other randomized study in our part of the
world the results of current study can be compared with
TAPAS just to initiate a discussion in this respect.
Comparison of routine thrombus aspiration (TAPAS study)
with selective thrombus aspiration (NICVD data) is shown
in Table-4. Overall risk profile in selective thrombus
aspiration group was worse as having significantly more
diabetic and hypertensive patients, more frequent history
of previous infarction, more frequently involved LAD as a
culprit artery, and 93.3% visible thrombus as compared to
48.6% in TAPAS study group (p<0.001).

Poor myocardial blush grade (zero & 1) in our study group
(61.3%) as compared to TAPAS study group (17.1%) is
alarming. One can argue that this increased frequency of
poor myocardial blush grade in our study is due to
underuse of aspiration thrombectomy. But this argument
does not get enough strength by our observation that
despite of active thrombus aspiration in 117 patients
(Table-3) we were able to achieve MBG Il & lll in 49 (41.9%)
patients. This low rate of favourable MBG is
understandable in view of poor risk profile especially high
prevalence of diabetes (24.7% vs 10.6%; p<0.001) and
high thrombus burden (93.3 vs 48.6%; p<0.001) in our
study group. Secondly, deterioration of myocardial
perfusion is a complex condition not affected by
aspiration thrombectomy alone. Other factors like
endothelial dysfunction, microvasculature obstruction,
and reperfusion injury are also related to perfusion
abnormality.’819 These factors are more expected to
present in our study population because of above
mentioned poor risk profile.

However, one year mortality and MACE rate were not
significantly different between the two groups although
30 day mortality was higher in our study population. The
probable explanation of this short term high mortality
was the greater number of patients with larger infarcts
and poor background clinical history. But at the same
time despite of poor risk profile our patient population
was more than a decade younger (Table-4) as compared
to TAPAS patient population and this may have an
equalization effect of other poor risk factors and resulting
in non-significant long-term clinical outcome. Same
applies to better TIMI flow results despite of longer door
to balloon time.

Interestingly poor MBG in higher number of patients in
our patient population did not translate into poor long
term outcome. In previous investigations it was reported
that although removal of thrombus from the infarct
related artery reduced no-reflow and was associated with
improved TIMI flow and MBG but with an inconsistent
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effect on clinical outcome.162021 Recently there are few
other studies that raise the concerns of mortality benefit
of aspiration thrombectomy.2223 In contrast, we found
complete ST resolution within 60 minutes of procedure in
~75% of our patients. This is consistent with TAPAS and
various other studies and it is found to be a better and
consistent predictor of outcome after primary PCl.24-26

There are few other findings in our study that need to be
discussed. Ninety per cent patients of our study group
were male. This could be due to gender bias that is
present in our male dominant society where female
gender, in general, is a less privileged part of the society.
This is consistent with other studies on acute MI, in
general, and reflects the gender discrimination commonly
seen in the Indo-Pakistan subcontinent.27.28 Secondly, we
enrolled only those patients who preferred and opted
primary PCl as a mode of reperfusion. As we are lacking
state funding for such procedures therefore patient has to
bear most of the cost of the procedure (if not all).
Consequently, most of the patients (~90%) opted
pharmacological reperfusion (streptokinase) therapy. This
may introduce a bias but it was inevitable in our resource
limited setup.

In ~50% of our patients we could not retrieve the visible
thrombus despite of the use of aspiration catheter (Table-
2). This may be due to the fact that we used Platelet
glycoprotein llb llla inhibitor in all patients irrespective of
clot burden. Secondly, we documented the retrieval of
thrombus only by naked eye examination and we did not
include the histopathological findings in our data. This
was irrelevant to our aim and beyond the scope of the
current object. Similarly, we did not use Adenosine in any
patients of "No thrombus aspiration" arm. This was just
because they did not show any post PCl complications
like slow flow or no-reflow. This evident that they were
low risk and low thrombus burden patients and did not
warrant intracoronary injections of adenosine.

What would be the implications of our findings? Cost of
primary PCl in our set up is $1265 and export catheter costs
$275. If we deduct the cost of export catheter we can reduce
the cost up to $990. This includes the balloon for predilation
that costs just $88. In our study group predilation was done
in 44% patients and predilation along with export catheter
was used in 30.6% patients. Therefore according to our
observation use of aspiration catheter does not necessarily
preclude the need of predilation and hence does not affect
the cost. Income per capita in Pakistan is $1368 in 2012-13
according to recent economic survey?? and saving $275is a
significant amount of money in such a poor country without
adding any risk to the procedure. Moreover, it is evident by
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our findings that risk profile of our patient population is
entirely different from the western population therefore
contemplation of the safety and efficacy of a device is not
necessarily the same. So, until the efficacy of routine manual
thrombectomy is fully established our data supports the
strategy of selective manual thrombus aspiration. This is a
feasible strategy in our resource limited setup and reduces
the unnecessary burden of cost.

Study Limitations

This was a single centered and non-randomized study
that reflects the local experience of selective thrombus
aspiration and thus the results may not necessarily be
generalized. Secondly, this study was underpowered to
identify exactly the difference in MACE after MI, especially
in patients without aspiration thrombectomy. Moreover,
we only evaluated our data on the basis of clinical follow
up. We assessed the long term effect of thrombus
aspiration and MBG on Left Ventricular (LV) function with
clinical follow up and did not go for echocardiogram.
Therefore we do not know the correlation of MBG on
ejection fraction.

Conclusion

Our study supports the strategy of selective thrombus
aspiration in definite thrombus laden infarct related artery
and no thrombus aspiration in low risk group of patients
with acute STEMI. Moreover, our data shows the diversity
of risk profile between our population and the western
population and adds to the data regarding the controversy
about the clinical outcome of routine thrombus aspiration.
This needs larger randomized trial data in our native
population to conclusively resolve this issue.
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