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Abstract
Introduction: The pharmaco-invasive therapy, refers to the technique whereby there is a time elapse of 3-24 hours between thrombolysis 
(pharmaco) and PCI (invasive) when using fibrin specific thrombolytic agents. The aim of this study was to evaluate 74 patients with 
STEMI over 5-year period who were treatment with pharmaco-invasive therapy in 3 PCI centers in Nigeria.

Methods: This was a retrospective observational study. Three cardiac catheterization laboratories cases were searched. These cardiac 
catheterization laboratories included Bayelsa specialist Hospital, Yenagoa, Cardiocare Multispecialty Hospital, Abuja and Save a Life 
Mission Hospital, Port Harcourt, Rivers. These cases of pharmacoinvasive therapy from 1st of January 2018 to 28th February, 2023 were 
included. The data analysis was done with SPSS version 

Results: There were 74 patients who had STEMI and underwent pharmacoinvasive therapy for the period. There were 38 males. The 
mean age of STEMI for both men and women 62.5 ± 12.6.The drugs used were Streptokinase, Alteplase and Tenecteplase.
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Introduction
ST-elevation myocardial infarction (STEMI) refers to coronary 
ischemia associated with elevation OF THE ST region on the 
Electrocardiogram (usually due to acute total occlusion of 
an epicardial coronary artery) [1-3]. Timely intervention to 
revascularize the occluded coronary artery is the mainstay of 
treatment for patients with STEMI [4]. This should be achieved 
ideally as soon as possible in all patients presenting within 12 
h of symptom onset. Benefit from revascularization can extend 
up to 24 h, especially if there is ongoing evidence of coronary 
ischemia [4].

The preferred means for reperfusion in STEMI is a primary 
percutaneous coronary intervention (PPCI). PPCI is the 
recommended therapy in all patients, provided it can be performed 
within 120 min of first medical contact [3,5]. When PPCI cannot 
be performed in this time frame, fibrinolysis is recommended 
within 30 min of arrival to the hospital [4].

The pharmaco-invasive therapy refers to the technique whereby 
there is a time elapse of 3-24 hours between thrombolysis 
(pharmaco) and PCI (invasive) when using fibrin specific 
thrombolytic agents. The aim of this study was to evaluate 74 
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patients with STEMI over 5-year period who were treatment with 
pharmaco-invasive therapy in 3 PCI centers in Nigeria.

Methods
This was a retrospective observational study. The medical records 
of three catheterization laboratories in Nigeria cases were 
reviewed. These laboratories are located at the [1] Bayelsa specialist 
Hospital, Yenagoa, [2] Cardiocare Multispecialty Hospital, Abuja 
and [3] Save a Life Mission Hospital, Port Harcourt, Rivers state. 
The patients managed by pharmaco-invasive therapy from 1st 
of January 2018 to 28th February 2023 were extracted from the 
records for this review. 
The study population included patients presenting within 24 h 
of symptom onset with typical chest pain, ECG evidence of ST 
segment elevation and/or elevated levels of Troponin I or T.

Inclusion Criteria 
The inclusion criteria were
1. Patients aged 18 years or above of both sexes 
2. History of chest pain typical for myocardial infarction of at least 

30 minutes duration.
3. Documented ST segment elevation in two contiguous leads 

with the cut-off points ≥0.2 mV in men or ≥0.15 mV in women in 
leads V2-V3 and/or ≥0.1 mV in other leads on the 12–lead ECG. 

4. All patients were candidates for reperfusion therapy by 
immediate fibrinolysis if timely PPCI was confirmed to be 
unavailable for whatever reason.

Exclusion criteria
1. Those who had absolute or relative contraindications to 

fibrinolytic drugs, including such as prior intracranial 
hemorrhage, structural cerebral vascular lesion, ischemic stroke 
within 3 months, 

2. Suspected aortic dissection, active bleeding or bleeding diathesis, 
significant closed head or facial trauma within 3 months, severe 
or orly controlled hypertension.

3. All patients who had primary PCI.
4. Those with STEMI and had only fibrinolytic therapy.
5. Those with incomplete records in their folders.

Criteria for Successful Reperfusion
A patient is said to have successful reperfusion if the following are 
documented:
1. Disappearance of chest pain after starting fibrinolytic agent 

infusion.
2. Resolution of ST-segment elevation by more than 50% after 

starting fibrinolytic infusion in the lead with maximum 
elevation on baseline ECG.

3. Earlier and higher peak of cardiac troponin I within the first 24 
hours after onset of symptoms.

4. If there is documentation of reperfusion arrhythmias e.g. 
accelerated idioventricular rhythm (AIVR).

Data interpretation
The data analysis was done with SPSS version 25.0 for windows

Results 
There were 74 patients who had STEMI and underwent pharmaco-
invasive therapy for the period under review. There were 38 
males. The mean age of patients with STEMI for both men and 
women was 62.5 ± 12.60years. The drugs used for pharmacological 
fibrinolysis were Streptokinase, Alteplase and Tenecteplase. Table 
1 showed the demographic characteristics of the patients. There 
are patients with traditional risks such as type 2 diabetes, smoking, 
hypertension and dyslipidemia. In figure 1, there are 18 cases who 
presented in less than 4 hours, 46 presented in 5 to 12 hours, and 
10 cases in 12 to 24 hours. Streptokinase was used in 46.5% of cases 
[figure 2]. 

Hypertension was present in 73.5% of cases. T2DM in 47.8% of 
cases, dyslipidemia in 42.3% of cases, Smoking in 16.1% of cases 
and family history in 4.6% [see table 2]. The distribution of STEMI 
was shown in table 3. There were 45.5% with anterior MI, 28.5% 
with inferior MI, and 13.5% presenting with lateral MI. Table 4 
showed stent distribution. Zotarolimus drug eluting stents were 
used in 70.5%, Everolimus in 20.5% and Serolimus in 9% of cases. 
Common territory stented were LAD in 58.9%, RCA in 30.1% 
and Lcx in 11% of cases [see table 5]. The patients tolerated the 
fibrinolytic agents without complication in 95.8% [see figure 3]. 
There were no major bleeding, but minor bleeding from skin, site 
of cannula and gastro-interstinal in 4.2%.

Table 1: Demographic profile of the Patients.

Figure 1: Timing of patient presentation.
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Figure 2: Various Fibrinolytic drugs used.

Table 2: Percentage distribution of coronary artery risk factors.

Table 3: Distribution of STEMI.

Table 4: Stent Distribution.

Table 5: Common stented territories.

Figure 3: Complication and Non-complication.

Discussion
ST-elevation myocardial infarction (STEMI) refers to a complete 
occlusion of the arterial territory with resulting coronary ischemia 
associated with ST elevation [6-10]. The management goal of 
STEMI is to reperfusion the infarct occluded coronary artery 
as soon as possible, to reduce myocardial cell death as much as 
possible [11]. Timely intervention to revascularize the occluded 
coronary artery is the mainstay of treatment for patients with 
STEMI and should be achieved ideally as soon as possible in all 
patients presenting within 12 h of symptom onset [7]. This benefit 
from revascularization can extend up to 24h, especially if there is 
ongoing evidence of coronary ischemia [6,11-14].

The preferred means for reperfusion in STEMI is a primary 
percutaneous coronary intervention (PPCI), and this is the 
recommended therapy in all patients, provided it can be 
performed within 120 min of first medical contact [6,7]. When 
primary PCI cannot be performed in this time frame, fibrinolysis 
is recommended within 30 min of arrival to the hospital. There 
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are several barriers to achieving these targets in Nigeria [6]. In 
Sub-Saharan Africa, there are many reasons why primary PCI 
may not work for many of our STEMI patients. Awareness about 
symptoms related to acute myocardial infarction and regarding the 
importance of seeking early medical attention is low. The means 
for timely and safe transfer (such as in a well-equipped ambulance) 
to a hospital for primary PCI or fibrinolysis are limited in most 
cases [6]. 24-h primary PCI facilities are available in a very few 
centers. Access to primary PCI is even not available in many cities 
and capitals of the 36 states in Nigeria. Furthermore, primary PCI 
remains a costly intervention, which is beyond the means of the 
majority of the population of Nigeria. Religious believes, cultural 
believes, accessibility to the cardiac catheterization laboratories and 
availability of the interventional cardiologist are also significant 
hindrance to achieving primary PCI [6].
 
As a result of these factors, primary PCI within 120 min is often a 
difficult target to achieve for many patients presenting with STEMI 
in Nigeria. To overcome many of these challenges and bridge the 
gap, pharmaco-invasive therapy is the way to go in Nigeria and 
other parts of Sub-Saharan Africa. This involves Fibrinolysis at the 
point of contact with a non-percutaneous coronary intervention 
(PCI) center, followed by transfer to PCI capable center for 
coronary angiography/PCI within 24 h of fibrinolysis [6-8].
 
Clinical trials and registry data have shown that clinical outcomes 
with pharmaco-invasive strategy are comparable to the outcomes 
with primary PCI [8-10]. STREAM study is a well powered 
multicenter randomized (open-label) clinical trial, which showed 
that there was no statistically significant difference in the rate of 
primary composite outcome (death, shock, congestive cardiac 
failure, or re-infarction at 30 days) between primary PCI versus 
pharmaco-invasive strategy in patients in whom PPCI could not 
be achieved within 1 h of presentation. All patients in the study 
presented within 3 h of symptom onset [11]. The main clinical 
adverse outcome to pharmaco-invasive approach in this study 
was a higher risk of an intracranial bleed in older patients (>75 
years of age) who were treated with full dose thrombolysis with 
Tenecteplase. This was not seen in our study. This may probably due 
to the numbers of patients and age of the patients on Tenecteplase. 
The increased risk of intracranial bleed was no longer observed 
after reducing the dose of tenecteplase for age >75 years. In the 
STREAM trial, the pharmaco-invasive group underwent PCI 
after transfer to PCI-capable center either emergently, if there 
was evidence of the failure of thrombolysis, or in 6–24 h after 
randomization if patients were clinically stable [11]. In our study, 
we compared the effectiveness of fibrinolytic followed with PCI 
within 24 h of thrombolysis.

This observational study presents further data from 138 patients 
treated in a tertiary care center in India, who showed that patients 
managed with a pharmaco-invasive strategy had similar clinical 
outcomes at 30 days compared to those treated with PPCI [14]. 
The study included patients presenting within 24 h of symptom 
onset [14]. The STREAM study only included patients presenting 

within 3 h of symptoms onset [7]. The median time delay between 
symptoms onset and presentation in this study was 4h, which may 
have diminished the benefit from either intervention in the study 
[7,14]. One of the limiting factors in selecting primary PCI as a 
treatment modality in this study was whether patients had sufficient 
financial resources/insurance coverage available immediately for 
proceeding with PPCI, as is the case also for a large percentage of 
the population in Nigeria.

There is evidence to suggest that pharmaco-invasive strategy 
may be an effective treatment option for patients presenting with 
STEMI in Nigeria, where delay in presentation to the hospital 
from onset of symptoms as well as in completing PPCI from first 
medical contact is common due to factors mentioned above [6]. 

Conclusion
The pharmaco-invasive strategy appears most suitable for sub-
Saharan Africa countries or similar countries or similar situations. 
There should be sufficient time for transferring the patient (does 
not have to be within 3 hours or more) and sufficient time to 
perform PCI within 24 hours. 
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