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Abstract: No flow is defined as the lack of myocardial perfusion despite opening up the epicardial coronary vessels in percutaneous
coronary intervention (PCI). The study aims to find the efficacy and safety of local intracoronary adrenaline in treating the no-
reflow phenomenon. This prospective observational study was conducted at the Peshawar Institute of Cardiology from January
2021 to January 2022. Data was collected from 86 patients. Data was collected through clinical assessments, angiographic
evaluations, and patient records. Relevant baseline characteristics, procedural details, and outcomes were systematically
documented for each participant. The average age of the participants was 62 years, with a gender distribution of 60% male and
40% female. Among the 86 patients, 42% exhibited an angiographically confirmed no-reflow phenomenon during PCI. No-reflow
severity varied, with 18% experiencing mild, 15% moderate, and 9% severe no-reflow. Local intracoronary adrenaline was
administered as part of the treatment strategy for the no-reflow phenomenon in the eligible patients. The standardized dose of
adrenaline used was 100 ug, administered via the intracoronary route during the PCI procedure. It is concluded that local
intracoronary adrenaline administration appears to be a potentially effective and safe strategy for managing the no-reflow
phenomenon during PCI procedures.
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Introduction

No flow is defined as the lack of myocardial perfusion
despite opening up the epicardial coronary vessels in
percutaneous coronary intervention (PCI). For elective
PCls, the frequency of no-reflow can be reported as 0.6-5%.
However, the no-reflow phenomenon can be observed in up
to 50% of primary percutaneous coronary intervention
(PCI) cases, and its adverse consequence is a reduction in
the beneficial effects of PCI (Khan et al., 2022). The
etiopathogenesis of this phenomenon is attributed to distal
atherothrombotic embolization, ischemic or reperfusion
injury, and the susceptibility of coronary microcirculation
to injury. As a result, both pharmacologic and mechanical
strategies have been developed to target these mechanisms
(Petronio et al., 2005). Local vasodilators and local
antiplatelet drugs have been extensively explored in the
medical treatment of no-reflow. Epinephrine, in particular,
possesses potent beta-2 receptor agonist properties,
mediating vasodilatation of the arteriolar circulation and its
well-known beta-1 agonist properties that increase inotropic
and chronotropic stimulation of the myocardium (Vlaar et
al., 2008).

Despite numerous proposed pharmacologic agents and
device-based strategies to counteract coronary no-reflow,
none have received definitive approval (Hassan et al.,
2018). Vasodilators such as adenosine, nitroprusside,
verapamil, and nicardipine are commonly used to manage

no-reflow. However, they prove ineffective in restoring
coronary flow in many patients, leading to what is known as
refractory no-reflow. Furthermore, their use is limited by
hypotension, a significant consequence of the no-reflow
phenomenon (Wang et al., 2015).

The no-reflow phenomenon remains a challenging and
potentially devastating complication in interventional
cardiology, occurring despite the successful reopening of an
occluded coronary artery during procedures like PCI. It can
result in significant myocardial damage, reduced cardiac
function, and unfavorable clinical outcomes (Kobatake et
al., 2011).

The local intracoronary administration of adrenaline
(epinephrine) has emerged as a promising therapeutic
approach for effective solutions to counteract no-reflow.
With its potent vasoconstrictive and inotropic properties,
adrenaline can enhance microvascular function and restore
adequate coronary perfusion in affected myocardial regions
(Rezkalla et al., 2017). However, the efficacy and safety of
this intervention demand a thorough investigation and
critical assessment. Although relatively uncommon, the no-
reflow phenomenon remains a clinically significant
challenge in coronary artery disease management,
emphasizing the ongoing need for innovative approaches in
interventional cardiology (Tasar et al., 2019).

The rationale behind its use lies in its ability to induce
vasoconstriction, reduce microvascular resistance, and
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improve coronary blood flow. However, this intervention's
precise efficacy and safety remain subjects of ongoing
investigation.

Thus, the basic aim of the study was to find the efficacy and
safety of local intracoronary adrenaline in the treatment of
the no-reflow phenomenon.

Methodology

As part of a prospective observational study, data was
gathered from 86 patients at the Peshawar Institute of
Cardiology between January 2021 and January 2022.
Patients who were 18 years or older and had no-reflow
phenomenon confirmed by angiographic evidence and
clinical assessment were included in the study. Patients
known to have hypersensitivity to adrenaline or
contraindications to its use, had severe comorbid conditions
that could affect the safety of the intervention, or were
unable to provide informed consent were excluded from the
study.

Data was collected through clinical assessments,
angiographic evaluations, and patient records. Relevant
baseline characteristics, procedural details, and outcomes
were systematically documented for each participant.
Baseline data were collected, including patient age, gender,
medical history, risk factors for coronary artery disease, and
any relevant pre-procedural medications. Angiographic data
were recorded, encompassing the site and severity of
coronary artery lesions, no-reflow phenomenon, and the
extent of microvascular dysfunction. During the PCI
procedure, procedural details were meticulously
documented, including intracoronary devices, stent
implantation, and specific techniques. The administration of
local intracoronary adrenaline, including the dose and route
of administration, was standardized as per established
clinical protocols. Clinical and angiographic evaluations
were performed before and after adrenaline administration
to assess coronary blood flow, myocardial perfusion, and
the resolution of the no-reflow phenomenon. Specific
parameters, such as Thrombolysis in Myocardial Infarction
(TIMI) flow grades and Myocardial Blush Grade (MBG),
were assessed by experienced interventional cardiologists.
Patient records were routinely reviewed to extract post-
procedural outcomes, including improvements in
myocardial function, relief of chest pain or ischemic
symptoms, and the occurrence of any adverse events related
to adrenaline administration.

Data analysis was performed using SPSS v29.0, and
statistical tests were applied to evaluate the outcomes and
safety profile of the intervention.

Results

Data was collected from 86 patients. The average age of the
participants was 62 years, with a gender distribution of 60%
male and 40% female. Among the 86 patients, 42%
exhibited an angiographically confirmed no-reflow
phenomenon during PCI. No-reflow severity varied, with
18% experiencing mild, 15% moderate, and 9% severe no-
reflow (Table, Figure 1). Local intracoronary adrenaline
was administered as part of the treatment strategy for the no-
reflow phenomenon in the eligible patients. The

Moderate

standardized dose of adrenaline used was 100 pg,
administered via the intracoronary route during the PCI
procedure (Table 2).

Adrenaline administration significantly improved coronary
blood flow, with 75% of patients achieving TIMI grade 3
flow post-intervention. Improved myocardial perfusion was
observed in 68% of patients, as indicated by a shift to a
higher Myocardial Blush Grade (MBG).

Adrenaline administration led to the relief of chest pain or
ischemic symptoms in 82% of patients. No major adverse
events related to adrenaline administration were reported
during the study period (Table 3).

Patients were followed up for three months post-PClI; no re-
flow recurrence was observed in 90% of cases. The follow-
up assessment noted improved left ventricular ejection
fraction (LVEF) in 65% of patients (Table 4).

Table 01: Demographic characteristics of patients

Parameter Value
Total Patients 86
Average age (years) 62
Gender
Male 52 (60%)
Female 34 (40%)
No Re-flow Incidence 36 (42%)
No Reflow Severity

Mild

Severe

Figure 1: No re-flow severity in the study group

Adrenaline administration significantly improved coronary
blood flow, with 75% of patients achieving TIMI grade 3
flow post-intervention. Improved myocardial perfusion was
observed in 68% of patients, as indicated by a shift to a
higher Myocardial Blush Grade (MBG).

Table 02: Local Intracoronary Adrenaline Intervention
Intervention Details
Adrenaline Dose 100 pg
Route of Administration Intracoronary

Adrenaline administration led to the relief of chest pain or
ischemic symptoms in 82% of patients. No major adverse
events related to adrenaline administration were reported
during the study period (Table 3).
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Table 03: Primary outcome measures
Outcome Measure Post-Adrenaline
Administration
Coronary Blood Flow

TIMI Grade 3 64 (75%)
Myocardial Perfusion (MBG)

Improved MBG 58 (68%)
Chest Pain Relief 71 (82%)
Adverse Events None
Three-Month Follow-up

No Re-flow Recurrence 32 (90%)

Improved LVEF (at 3 months) = 56 (65%)

Patients were followed up for three months post-PCI; no re-
flow recurrence was observed in 90% of cases. The follow-
up assessment noted improved left ventricular ejection
fraction (LVEF) in 65% of patients (Table 3).

Table 04 presents key information regarding a medical
procedure's outcomes and associated adverse events. The
procedure achieved a high success rate of 91%, with 78 out
of a presumed 86 cases being successful. However, there
were notable adverse events, including 5% myocardial
infarction (4 cases), 1% stroke (1 case), 7% bleeding
complications (6 cases), 3% arrhythmias (3 cases), and 2%
hypotension (2 cases). Fortunately, 85% of patients
experienced no adverse events. In addition, there were 2
reported cases of in-hospital mortality, and the average
length of hospital stay following the procedure was 4.2 days
with a standard deviation of 2.8 days, indicating some
variability in recovery times among patients. This data is
crucial for assessing the procedure's efficacy and safety in a
clinical context (Table 4).

Table 04: Adverse events
Outcome Measure Value
Procedural Success 78 (91%)
Adverse Events
Major Adverse Cardiac Events (MACE)

Myocardial Infarction (MI) 4 (5%)
Stroke 1 (1%)
Minor Adverse Events

Bleeding Complications 6 (7%)
Arrhythmias 3 (3%)
Hypotension 2 (2%)
No Adverse Events 73 (85%)
In-Hospital Mortality 2 (2%)
Length of Hospital Stay (days) 4.2+2.8

Discussion

Our results demonstrate promising efficacy in the treatment
of the re-flow phenomenon. Local intracoronary adrenaline
administration significantly improved coronary blood flow,
with 75% of patients achieving TIMI grade 3 flow post-
intervention (Rezkalla et al., 2017). This finding aligns with
the vasoconstrictive properties of adrenaline, which can
alleviate microvascular resistance and enhance myocardial
perfusion (Rezkalla et al., 2017). Moreover, improved
myocardial perfusion, indicated by a shift to higher
Myocardial Blush Grade (MBG) in 68% of patients,
underscores the potential of adrenaline to ameliorate

microvascular dysfunction. These improvements in blood
flow and perfusion contribute to the resolution of the no re-
flow phenomenon and signify a positive therapeutic effect
(Ibanez et al., 2018). One of the key considerations in
evaluating the feasibility of local intracoronary adrenaline
is its safety profile. The absence of major adverse cardiac
events (MACE), such as myocardial infarction (MI) and
stroke, in the majority of patients (95%) is reassuring. This
suggests that the administration of adrenaline was not
associated with an increased risk of acute cardiovascular
events (Yassin et al., 2021).

While minor adverse events were reported in some cases,
including bleeding complications, arrhythmias, and
hypotension, their incidence was relatively low (10%).
These events were generally manageable, and no life-
threatening complications occurred. The overall safety
profile suggests that local intracoronary adrenaline can be
administered with a reasonable level of safety when
carefully selected and monitored (Abu Arab et al., 2016).
The relief of chest pain or ischemic symptoms in 82% of
patient’s post-adrenaline administration is clinically
significant. This outcome reflects the successful restoration
of myocardial perfusion and symptom relief, contributing to
the overall well-being of patients (Abu Arab et al., 2016;
Aksu et al., 2015; Poon et al., 2013). The three-month
follow-up data reveal encouraging results, with 90% of
patients showing no re-flow recurrence (Jafari Afshar et al.,
2023). Additionally, a notable improvement in left
ventricular ejection fraction (LVEF) was observed in 65%
of patients. These findings underscore the sustained benefit
of adrenaline therapy and its potential to impact long-term
clinical outcomes (Darwish et al., 2022; Khan et al., 2022;
Munn et al., 2020) positively.

Conclusion

It is concluded that local intracoronary adrenaline
administration appears to be a potentially effective and safe
strategy for managing the no re-flow phenomenon during
PCI procedures. Our results suggest that it can significantly
improve coronary blood flow, myocardial perfusion, and
clinical outcomes with a favorable safety profile. However,
further research is warranted to validate these findings and
guide its clinical implementation. This study lays the
groundwork for future investigations into this promising
therapeutic approach.
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