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Effect of primary PCl on the recovery of
atrioventricular block in inferior STEMI patients
with late presentation (>12 hours): insights from
a single center 10-year experience
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ABSTRACT

There is no definite reperfusion time for inferior
ST-elevation myocardial infarction (STEMI) patients
presenting later than 12 hours after symptom

onset and complicated by newly-developed
atrioventricular block (AVB). It is not clear whether
the percutaneous coronary intervention (PCI) could
facilitate the recovery of AVB in this patient group.
We conducted a retrospective study including 52
consecutive inferior STEMI patients with presenting
time >12 hours and new onset second or third-
degree AVB on admission. All of them underwent
PCI. The clinical characteristics, time to PCl and time
to AVB improvement after symptom onset were
studied. There were 42 males and the mean age was
61+10years. Median presenting time from symptom
onset was 36hours (ranging 13—192 hours).

Median time to PCl was 6.0 days (ranging 1—-15
days) and median time of AVB improvement from
symptom onset was 5.0 days (ranging 1-15 days).
24 patients got improvement of atrioventricular
conduction before PCI procedure (defined as
preoperative group) while 28 patients got
improvement of atrioventricular conduction after PCI
procedure (defined as postoperative group). In the
postoperative group, there was a strong association
between time to PCl and time to AVB improvement
(R*=0.752, p=0.000). No adverse PCl procedure-
related complications or death occurred and all the
patients got complete AVB recovery at discharge.
Early PCl is safe and should be recommended as the
priority strategy for late presenting inferior STEMI
patients when complicated by AVB. Successful
reperfusion of the infarct-related artery is helpful to
facilitate AVB recovery in this situation.

INTRODUCTION

Optimal treatment for acute ST-elevation
myocardial infarction (STEMI) within 12 hours
after symptom onset includes primary percuta-
neous coronary intervention (PCI) or thrombo-
lytic therapy. The latest research has reported
that only about one third STEMI patients
receive primary PCI within 12 hours in China.!
For STEMI patients who present later than
12hours, current guidelines do not recom-
mend PCI except the presence of hemodynamic
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or electrical instability or continuing isch-
emic symptoms.” ®> But there is no statement
regarding new onset of continuous atrioven-
tricular block (AVB) as electrical instability. For
late presenting patients who suffer from infe-
rior STEMI and new onset of AVB on admis-
sion, a clear recommendation of PCI time is not
available. Current data about the efficacy and
the safety of early PCI in this situation are also
lacking. So we conducted a retrospective study
to learn if PCI could ameliorate AVB in inferior
MI patients with late presentation.

METHODS

We enrolled consecutive STEMI patients with
late presentation involving the inferior wall and
complicated by new onset AVB from January
2008 to December 2018. Inferior wall STEMI
was defined as related symptom lasting longer
than 30 min, ST-segment elevation =1.0mm in
more than two of continuous inferior leads (II,
I1I, and aVF), and elevated serum troponin-T
levels.* All patients should have undergone
primary PCI. Those who refused PCI (seven
patients) or died before PCI (three patients,
one cardiogenic shock and two cardiac rupture)
or underwent coronary artery bypass grafting
(five patients) were excluded. Finally the study
consisted of 52 patients. The clinical character-
istics, laboratory data, PCI time, angiographic
findings, improvement and recovery time
of AVB, and in-hospital adverse events were
studied.

The improvement of AVB was defined as
from third-degree to second/first degree/
normal, or from Mobitz type II to type I/first
degree/normal, or from Mobitz type I to first
degree/normal. Enrolled patients were divided
into two groups: preoperative group and post-
operative group according to the time of AVB
getting improvement before or after PCI.

PCI related complications were identified as
no-flow, slow flow, coronary perforation, stent
thrombosis or cardiac death.

Statistical analysis
Analyses were performed with SPSS V.18.0.
Categorical variables were described using
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Table 1 The clinical characteristics and PCl related data compared between two groups.

All Preoperative group  Postoperative group
(n=52) (n=24) (n=28) P value

Age, y (MSD) 61+10 64+10 59+9 0.101
Male, n (%) 42 (80.8%) 17 (70.8%) 25 (89.3%) 0.157
Hypertension, n (%) 28 (54.8%) 11 (45.8%) 17 (60.7%) 0.283
Diabetes mellitus, n (%) 15 (28.8%) 8 (33.3%) 7 (25%) 0.508
Temporary pacemaker,n (%) 34 (65.4%) 16 (66.7%) 18 (64.3%) 0.857
Vasopressor use, n (%) 15 (28.8%) 10 (41.7%) 5(17.9%) 0.073
Presenting time from symptom onset, hours 36 (24-48) 36 (22-48) 28 (24-66) 0.912
Time to PCI from symptom onset, days 6.0 (4.0-8.0) 8.0 (6.0-9.0) 4.0 (3.0-6.0) 0.000
Time of AVB improvement from symptom onset, days 5.0 (4.0-7.0) 5.0 (4.0-6.0) 5.5 (4.0-7.0) 0.367
HR, bpm 50 (45-60) 51 (41-60) 52 (45-60) 0.741
SBP, mm Hg 99.5 (90-110) 94(84-110) 101(91-112) 0.185
DBP, mm Hg 64.5 (54.5-71) 64(53-71) 66 (57-74) 0.388
LVEF, % 50 (45-60) 53 (48-63) 49 (44-59) 0.181
NT-proBNP, pg/mL 1880(1119-3925) 2231(1091-4144)) 1703(1149-3444) 0.830
Troponin-T, ng/mL 2.68 (2.08-4.96) 2.40 (1.91-5.76) 2.70 (2.19-4.95) 0.682
Glycated hemoglobin, % 5.8 (5.6-7.3) 5.8 (5.6-6.7) 5.9 (5.5-7.6) 0.732
LDL-C, mmol/L 2.02 (1.67-2.51) 1.84 (1.51-2.27) 2.32 (1.78-2.91) 0.032
Creatinine, umol/L 85.0 (67.8-110.3) 87.0 (68.3-116.0) 85.5 (66.8-108.8) 0.662
Alanine transaminase, U/L 45 (34-87) 56(35-122) 40(30-75) 0.129
Total occlusion at culprit vessel, n (%) 36 (69.2%) 14 (58.3%) 22 (78.6%) 0.115
Number of vessels with >50% stenosis

Single vessel 8 4

Two vessels 13 4

Three vessels 31 " 20
Discharge medications
B blocker use, n (%) 21 (40.4%) 15 (62.5%) 6 (21.4%) 0.003
ACEI/ARB use, n (%) 35 (67.3%) 16 (66.7%) 19 (67.9%) 0.927

ACEI, ACE inhibitor; ARB, angiotensin receptor blocker; AVB, atrioventricular block; bpm, beat per minute; DBP, diastolic blood pressure (on admision); HR, heart
rate (on admision); LDL-C, low-density lipoprotein cholesterol; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro brain natriuretic peptide; PCl,

percutaneous coronary intervention; SBP, systolic blood pressure (on admision).

frequencies, while continuous variables were described as
mean=SD or median and IQRs as appropriate. Simple linear
analysis was used to calculate the correlation between time
to PCI and time of AVB getting improvement in the postop-
erative group. Differences between groups were compared
by the use of T-test or Mann-Whitney test for continuous
variables and y* test or the Fisher exact test for categorical
variables as appropriate. A two-tailed p<0.05 was regarded
as statistically significant in all calculations.

RESULTS
The baseline characteristics of 52 patients are summarized
in table 1. Among all the patients, 43 patients were compli-
cated by third-degree AVB on admission, 7 patients with
Mobitz typell second AVB, and 2 patients with Mobitz
type 1 second AVB. Thirty-four patients (65.4%) were
implanted with a temporary pacemaker while 15 patients
needed intravenous vasopressor during their hospital stay.
The median presentation time from symptom onset was
36hours, ranging from 13 to 192 hours. The median time
to PCI was 6.0 days, ranging from 1 to 15 days. The median
time of AVB getting improvement was 5.0 days, ranging
from 1 to 15 days.

All patients underwent coronary angiography (CAG) and
primary PCI. CAG showed single-vessel disease in eight

cases, double-vessel disease in 13 cases and triple-vessel
disease in 31 cases. Right coronary artery was the culprit
vessel in 50 patients, and the other two cases had infarct-
related artery (IRA) at left circumflex. Twenty-four patients
got AVB improvement before PCI (defined as preopera-
tive group) while 28 patients got AVB improvement after
PCI (defined as postoperative group). In the postoperative
group, the median time to PCI was 4 days and there was a
strong association between time to PCI and time of AVB
improvement (R*=0.752, p=0.000) by Simple linear anal-
ysis (figure 1) .

There were three patients whose postprocedural angio-
graphic thrombolysis in myocardial infarction (TIMI) flow
at IRA was <3 (one was TIMI grade 1, two were TIMI
grade 2). But no death or adverse cardiac event occurred.
All the patients got complete AVB recovery at discharge
(return of 1:1 AV conduction).

Although there was no intact follow-up information,
by checking electronic medical records, we found that 36
patients had at least 1-month follow-up information at
clinic. None of them had recurrence of heart block issues.

There were four patients (3 male and one female) who
had persistent right bundle branch block (RBBB) after sinus
rhythm returned completely. But it was not clear whether the
RBBB was present before myocardial infarction. All of the
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Figure 1  Simple linear analysis model between time to PCl and
time to AVB getting improvement in the postoperative group.
The y-axis represents the time to AVB getting improvement

after symptom onset. The x-axis represents the time to PCl after
symptom onset. Twenty-eight patients in the postoperative group
were enrolled in the analysis (R?=0.752, 95% Cl of slope 0.767 to
1.229, p=0.000). AVB, atrioventricular block; PCl, percutaneous
coronary intervention.

four patients had the culprit lesion at right coronary artery
(RCA). The two of them started to received beta blockers at
1-month follow-up and had no adverse bradycardia event at
a median of 2-years follow-up. The other two patients were
lost to follow-up. Except the above four patients, the other
48 patients restored narrow QRS on ECG.

DISCUSSION

There is no doubt that emergent PCI can ameliorate AVB
in inferior STEMI patients within 12 hours after symptom
onset. But no study has explored the effect of PCI on the
late presenters with inferior MI and new onset AVB on
admission outside the 12 hours. Through our work, we find
that: (1) early PCI in delayed patients is helpful to promote
AVB recovery without adverse cardiac event; (2) for late
presenters, AVB in inferior STEMI patients can restore
spontaneously under the temporary pacemaker protection
if PCI is not available.

Contemporary management of STEMI is built around
timely reperfusion therapies that aim to reduce infarct
size and optimize patient outcome. As the more clinical
evidences have showed up, the reperfusion time window
for STEMI patients has been expanded from 12 hours to
48 hours.”*® As for those who present later than 48 hours,
the Occluded Artery Trial has concluded that PCI cannot
improve outcomes compared with medical therapy during
long-term follow-up.’ But some studies by using cardiac
magnetic resonance technique have found that substantial
salvageable myocardium can occur in patients presenting
>48hours.” Chinese researchers find that late presenters
waiting 1 week or more to receive PCI have greater survival
benefit and less adverse events.” As far as we know, there
is no study that has focused on those late presenters with
inferior MI and new onset AVB. Most delayed inferior MI
patients with advanced AVB need temporary pacemaker

to maintain the hemodynamic stability according to the
current guideline.® This specific patient group should be
distinguished from other latecomers because even though
successful PCI cannot prevent cardiac remodeling, it can
restore blood perfusion to the conduction system and
promote the recovery of AVB.

According to previous data from the prethrombolytic era,
second or third degree AV block could last as long as 16 days
before return of 1:1 AV conduction.” One research in 1968
recorded that sinus rhythm returned in a mean of 4.3 days,
ranging 0-19 days.'® Sutton and Davies reported results of
serial section of the conduction system in patients dying with
AVB and M1, the pathological examination revealed major
structural damage to the conduction system was absent in
most, suggesting that ischemia not necrosis was respon-
sible for AVB.'"" Our study showed that there was a large
proportion of patients (46.2%) who got AVB improvement
before delayed PCI. In this preoperative group, the median
time to PCI was 8 days and the median time of AVB getting
improvement was 5 days. It indicated that even no reperfu-
sion was achieved, those patients could get AVB recovery
spontaneously. It was meaningful in clinical practice, espe-
cially for some local non-PCl-capable hospital. However,
more remarkable, in the postoperative group we found that
there was a close association between time to PCI and time
of AVB getting improvement (R*=0.752, p=0.000), which
meant the earlier the PCI was performed, the sooner the
AVB recovered. Successful reperfusion at AV node is benefi-
cial to the conduction system.

This study is a retrospective study based on a single-center
experience. Inferior STEMI patients with late presentation
and new onset of AVB on admission were relatively rare.
Only 52 patients were finally enrolled from about 10,000
STEMI patients spanning ten years. One third patients lost
follow-up. But it is meaningful to confirm the effect of early
PCI on the atrioventricular conduction and provide some
guiding significance for clinical practice in contemporary
PCI era.

In conclusion, through our work we find that early
PCI is safe and helpful for late presenting inferior STEMI
patients when complicated by new onset of AVB. Early
PCI should be recommended as the priority strategy in this
situation.
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