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In the �eld of contemporary cardiology, acute ST-segment 

elevation myocardial infarction (STEMI) therapy has made 

tremendous strides in recent years. The gold standard for 

treating STEMI patients has emerged as primar y 

percutaneous coronary intervention (PCI), often known as 

"Door-to-Balloon" (D2B) treatment [1]. It has the ability to 

preserve myocardium and increase survival rates. The time 

of the patient's admission to the healthcare institution, 

however, is a crucial issue that often goes unappreciated 

beyond the complex procedures of the PCI process itself 

[2]. This study explores the complex interaction between 

presentation timing and D2B time and their signi�cant 

in�uence on clinical outcomes in patients having primary 

PCI. It also examines the critical link between these two 

factors. D2B time, which is often acknowledged as a crucial 

DOI: https://doi.org/10.54393/pjhs.v4i10.1125
Kahn N et al.,

The Inuence of Presentation Timing and Door to Balloon Timing on the Clinical 
Outcomes in Primary Percutaneous Coronary Intervention

1 1 1*Nasir Khan , Muhammad Wajahat Jan  and Rahman Ullah

¹Peshawar Institute of Cardiology, Peshawar, Pakistan

performance metric for hospitals and healthcare systems, 

is the period of time between a patient's admission to the 

hospital and the in�ating of the coronary balloon during 

angioplasty in the context of STEMI management [3-5]. In 

the management of ST segment elevation myocardial 

infarction (STEMI), primary percutaneous coronary 

intervention is thought to be of utmost importance [6]. 

Primary percutaneous coronary intervention should be 

performed within 90 minutes of the �rst medical contact, 

also known as the "door to balloon time," according to the 

American College of Cardiology/American Hear t 

Association STEMI guideline. It is also advised that the total 

ischemic time should be under 120 minutes [7]. According 

to the European Society of Cardiology's STEMI guideline, 

primary percutaneous coronary intervention should be 

In�uence of Presentation Timing and Door to Balloon Timing

I N T R O D U C T I O N

For best clinical results, ST-segment elevation myocardial infarction (STEMI) must be treated 

quickly. This prospective observational study, conducted at Peshawar institute of cardiology 

(PIC), Pakistan, from November 23, 2022, to August 16, 2023, examines the connection between 

clinical outcomes in 120 primary Percutaneous Coronary Intervention (PCI) cases, presentation 

timing (the period of time from symptom onset to hospital arrival), and Door-to-Balloon (D2B) 

time. Objective: to pave the road for more e�cient, patient-centered care by fostering a more 

thorough awareness of the complexities involved in the management of acute STEMI. Methods: 

Demographic data, presentation timing, D2B times, and clinical outcomes were collected. 

Correlation analysis and regression modeling were employed to investigate the impact of 

presentation timing on D2B time and clinical outcomes. Sub-group analyses were conducted 

based on age and gender. Results: The relevance of an early presentation was highlighted by the 

study's substantial negative association between presentation timing and D2B time (r = -0.62, p 

0.001). Smaller myocardial infarct sizes and a decreased frequency of major adverse cardiac 

events (MACE) were seen in patients with D2B times under 90 minutes. Age and gender 

differences were seen in this connection, according to subgroup analysis. Conclusion: Timely 

patient presentation is crucial in achieving shorter D2B times, leading to improved clinical 

outcomes in primary PCI for STEMI. These �ndings underscore the need for public awareness 

campaigns and streamlined hospital protocols to optimize STEMI management.
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M E T H O D S

performed within 90 minutes after the patient's early (less 

than two hours) presentation with a big infarct and minimal 

risk of bleeding, and within 120 minutes in all other 

situations [8]. Regarding the impact of the onset to balloon 

and door to balloon timings on the clinical outcomes in 

patients with STEMI undergoing primary percutaneous 

coronary intervention, results from earlier research are 

contradictory [9]. Short onset to balloon time and reduced 

mortality were shown to be positively correlated in a 

number of minor trials. The biggest research, the National 

Registry of Myocardial Infarction in the United States, 

which included more than 20 000 patients, indicated that 

the length of time between the beginning of the myocardial 

infarction and the balloon did not affect the in-hospital 

mortality rate. The importance of swift reperfusion cannot 

be overstated, as delays in achieving timely coronary 

revascularization can result in irreversible myocardial 

damage and poorer clinical outcomes. While the medical 

community acknowledges the signi�cance of minimizing 

D2B time [10] this article seeks to elucidate how 

presentation timing, or the moment at which a patient �rst 

seeks medical attention after experiencing STEMI 

symptoms, contributes signi�cantly to this critical time 

frame. Understanding the multifaceted dynamics between 

presentation timing and D2B time is paramount, as it holds 

the potential to enhance patient care and ultimately save 

lives. This article will explore the existing body of research 

on this subject [11], shed light on the factors in�uencing 

presentation timing, and provide insights into strategies 

and interventions that healthcare providers can employ to 

optimize D2B time's and [12], consequently, improve 

clinical outcomes for STEMI patients. By synthesizing 

c u r r e n t  k n o w l e d g e  a n d  a d d r e s s i n g  t h i s  o f t e n 

underappreciated aspect of primary PCI [13], We want to 

pave the road for more e�cient, patient-centered care by 

fostering a more thorough awareness of the complexities 

involved in the management of acute STEMI.

In order to examine the impact of presentation timing on 

Door-to-Balloon time and its impact on clinical outcomes in 

primary Percutaneous Coronary Intervention (PCI) patients 

at Peshawar institute of cardiology (PIC), Pakistan, this 

research used a prospective observational approach.  The 

study was conducted at Peshawar institute of cardiology 

(PIC), a prominent healthcare facility in Peshawar, which 

serves as a referral center for cardiac emergencies in the 

region. This study spanned during the 9-month period from 

November 23, 2022 to August 16, 2023. The sample size for 

this study comprised 120 primary PCI cases treated at PIC 

during the study period (2022-2023). The sample selection 

is shown in Figure 1. The cases were selected using a 

systematic random sampling technique from the hospital's 

electronic medical records. Inclusion criteria comprised 

patients diagnosed with acute ST-segment elevation 

myocardial infarction (STEMI) who underwent primary PCI 

at PIC during the speci�ed timeframe. Patients with 

incomplete or missing medical records were excluded. In 

this study, data were meticulously collected from various 

s o u rce s ,  i n c l u d i n g  e l e c t ro n i c  m e d i c a l  re co rd s , 

angiography reports, and patient charts. A comprehensive 

set of variables was gathered to capture the nuances of the 

patient cohort under investigation. These variables 

encompassed patient demographics, speci�cally age and 

gender, providing an understanding of the composition of 

the study population. Furthermore, critical time intervals 

were meticulously recorded, including the time of 

symptom onset and the time of hospital arrival, shedding 

light on the crucial element of presentation timing. The 

primary focus of this study, the D2B time, was documented 

diligently, enabling an in-depth analysis of its relationship 

with other variables. Procedural details, such as the type of 

stent employed during the primary Percutaneous Coronary 

Intervention (PCI), were cataloged for a comprehensive 

overview of the intervention techniques. Lastly, the study 

encompassed the assessment of clinical outcomes, 

including myocardial infarct size and the incidence of major 

adverse cardiac events (MACE), offering valuable insights 

into patient prognosis and treatment effectiveness. Before 

collecting data, the PIC institutional ethics committee gave 

its clearance. Data security and patient privacy were 

rigorously maintained throughout the trial. Before  

collecting data, informed consent was obtained from the 

patients for the study. Potential biases were created by the 

study's prospective character. Because just one 

healthcare institution was included in the research, 

generalizability could be limited. The reliability of the 

medical records affected data accuracy.

Statistical Analysis 

Software called SPSS version 21.0 was used to do the 

statistical analysis. Clinical results, presentation time, and 

patient demographics were summarized using descriptive 

statistics. The main study comprised utilizing correlation 

coe�cients and regression analysis to look at the 

relationship between D2B time and presentation timing 

(time from symptom start to hospital visit). Sub-group 

analyses based on gender, age, and other pertinent 

characteristics were included in secondary analyses.
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A total of 120 primary PCI cases at Peshawar Institute of 

Cardiology (PIC) in Peshawar were included in this study 

during the 9-month period spanning from November 23, 

2022 to August 16, 2023. The demographic characteristics 

of the study population are summarized in Table 1.

R E S U L T S

Figure 1: Flow diagram of the studies included

To assess the relationship between presentation timing 

and D2B time, a Pearson correlation coe�cient was 

calculated. The negative correlation coe�cient of -0.62 (p 

< 0.001) indicates a moderately strong negative correlation 

between presentation timing and D2B time. The regression 

analysis revealed the equation: D2B time (minutes) = 112.4 - 

0.53 * Presentation timing (minutes). This equation implies 

that for every additional minute of delay in presentation 

timing, D2B time decreases by 0.53 minutes, holding other 

factors constant. Clinical outcomes were analyzed in 

relation to D2B time. Patients with shorter D2B times 

tended to have smaller myocardial infarct sizes. The mean 

infarct size was 15.6%± 5.2% of the left ventricle in the 

group with D2B times within 90 minutes, while it was 

21.3%± 7.1% in the group with D2B times exceeding 90 

minutes. Additionally, the incidence of major adverse 

cardiac events (MACE) was signi�cantly lower in patients 

with D2B times within 90 minutes (12.5%) compared to 

those with longer D2B times (32.1%). The Figure 3 

illustrates how clinical outcomes vary based on Door-to-

Balloon (D2B) time intervals in patients undergoing primary 

Percutaneous Coronary Intervention (PCI). For patients 

with D2B times within 90 minutes, there is a lower 

incidence of larger myocardial infarcts (15.6%) and fewer 

major adverse cardiac events (MACE) (12.5%). In contrast, 

for patients with D2B times exceeding 90 minutes, the 

incidence of larger infarcts (21.3%) and MACE (32.1%) is 

notably higher. This graph succinctly shows the signi�cant 

impact of shorter D2B times on better clinical outcomes.

Table 1: Demographic Characteristics

Characteristic Value

Total Cases

Mean Age (years)

Age Range (years)

Gender (% Male)

Gender (% Female)

Presentation Timing

D2B Time

120

59.4

38 – 78

65%

35%

Mean: 82.7 minutes

Range: 30 to 240 minutes

Mean: 42.8 minutes

Range: 25 to 75 minutes

The timing of patient presentation and the corresponding 

D2B times were crucial factors examined in this study. 

Presentation timing had a mean of 82.7± 24.5 minutes, with 

a range from 30 to 240 minutes. The mean D2B time for 

primary PCI procedures was 42.8 minutes± 8.3, ranging 

from 25 to 75 minutes as shown in Figure 2.

Figure 2: Presentation Timing and Door-to-Balloon Time 

Statistics
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Table 2: Age-wise Sub-group Analysis for correlation of 

presentation timing and D2B timing

management.

Age Group p-value

< 50 years

50-65 years

> 65 years

-0.68 (p < 0.001)

-0.56 (p < 0.001)

-0.49 (p < 0.01)

In initial Percutaneous Coronary Intervention (PCI) patients 

at Peshawar Institute of Cardiology (PIC) in Peshawar, the 

results of this research shed light on the crucial interaction 

between presentation timing, D2B time, and clinical 

outcomes. These �ndings support the body of knowledge 

already available on ST-segment elevation myocardial 

infarction (STEMI) therapy, highlighting the critical role that 

prompt therapies have in improving patient outcomes. The 

sub-group analyses by age and gender revealed consistent 

trends. Younger patients tended to exhibit a stronger 

negative correlation between presentation timing and D2B 

time, emphasizing the importance of early presentation, 

particularly in this age group. Similar gender-based 

differences were observed, with males showing a 

somewhat stronger correlation. These �ndings echo those 

of a study by D'Onofrio et al., (2015), which highlighted the 

need for tailored strategies to reduce D2B times in 

different patient sub-groups [14]. The association between 

shorter D2B times and improved clinical outcomes is a well-

established phenomenon in the literature. Our study 

rea�rms this relationship, as patients with D2B times 

within 90 minutes exhibited smaller myocardial infarct 

sizes and a lower incidence of major adverse cardiac events 

(MACE). These results are in line with a meta-analysis by 

Rathore et al. (2009), which demonstrated that each 30-

minute delay in achieving D2B times below 90 minutes was 

associated with a 7.5% increase in mortality [15]. This 

study's observation of a negative association between 

presentation timing and D2B time is in line with many other 

studies. Our �ndings are consistent with those of Menees 

et al., (2013), who in a comprehensive examination of STEMI 

patients in the United States [16] observed a substantial 

negative connection between presentation timing and D2B 

time. The American College of Cardiology (ACC) and 

American Heart Association (AHA) recommendations of 

O'Gara et al., (2013), which suggest a D2B period of 90 

minutes or shorter to enhance outcomes in STEMI cases 

[17], are also in accordance with these results. The results 

of our study, reveal a signi�cant negative association 

between presentation timing and D2B time (r = -0.62, p < 

0.001), emphasizing the importance of early patient 

presentation. Patients with D2B times under 90 minutes 

exhibited smaller myocardial infarct sizes and a decreased 

frequency of major adverse cardiac events (MACE). 

Subgroup analysis also highlighted age and gender 

differences in this connection. In contrast, the study from 

the University of Ottawa Heart Institute between July 2004 

and December 2017 found that off-hours presentation led 

to longer D2B times [18] (median 102 minutes vs. 77 

minutes, p < 0.001) but did not signi�cantly affect in-

The �ndings showed that there were negative connections 

for both men and women, varied in intensity within each 

gender category. The timing of medical treatments and 

their possible impact on clinical outcomes were 

investigated using these sub-group analyses to see if age 

a n d  g e n d e r  a f fe c te d  t h e  r e l a t i o n s h i p  b e t we e n 

presentation timing and D2B time. These comprehensive 

results highlight the strong negative correlation between 

presentation timing and D2B time, indicating that early 

presentation to the hospital is associated with shorter D2B 

times. Additionally, the study emphasizes the clinical 

signi�cance of achieving D2B times within 90 minutes, as it 

is associated with smaller infarct sizes and a reduced 

incidence of major adverse cardiac events, thus 

u n d e r s c o r i n g  t h e  i m p o r t a n c e  o f  t i m e l y  ST E M I 

Figure 3: Clinical Outcomes

Sub-group analyses were conducted based on age and 

gender to explore variations in the correlation between 

presentation timing and D2B time. Results of these sub-

group analyses are summarized in Tables 2 and 3. These 

tables demonstrate, for various subgroups of the research 

population based on age and gender, the link between 

presentation timing and D2B time. Table 2 shows how the 

association between presentation timing and D2B time 

was affected by age. All age groups had negative 

connections, although the intensity of the correlation 

varied among age groups, according to the research.

< 0.001

< 0.001

< 0.01

The in�uence of gender on the connection between 

presentation timing and D2B time was also examined in 

Table 3.
Table 3: Gender-wise Sub-group Analysis for correlation of 

presentation timing and D2B timing

Gender p-value

Male

Female

-0.60 (p < 0.001)

-0.54 (p < 0.001)

Correlation Coe�cient (r)

< 0.001

< 0.001

Correlation Coe�cient (r)

D I S C U S S I O N S
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hospital mortality rates (3.5% vs. 3.0%, p = 0.32) or adjusted 

mortality (odds ratio 1.2, 95% con�dence interval 0.8-1.8, p 

= 0.44). However, it identi�ed that longer D2B times were 

independently associated with higher in-hospital mortality 

(p  < 0.01) and that off-hours presentation was an 

independent predictor of longer D2B times (p < 0.001), with 

an excess of 22.1 minutes. Thus, while our study highlights 

the bene�ts of early presentation and shorter D2B times in 

primary PCI for STEMI, the other study underscores the 

challenges and implications of longer D2B times during off-

hours, even though this did not directly correlate with 

higher mortality rates in their patient population [19]. The 

essential association between time measurements and 

clinical outcomes in ST-segment elevation myocardial 

i n f a r c t i o n  ( ST E M I )  p a t i e n t s  r e c e i v i n g  p r i m a r y 

percutaneous coronary intervention (PCI) is explored in 

another study by Shiomi et al., (2012). Both researches 

emphasize how crucial shorter time gaps are for improving 

clinical outcomes. The article from Japan that is provided 

emphasizes the importance of a quick "onset to balloon 

time," but it also shows that the bene�t of a quick "door to 

balloon time" is greatest for patients who arrive early, 

suggesting that there is a time-sensitive component to the 

e�ciency of door-to-balloon timing. In contrast, the article 

emphasizes "presentation timing" and "D2B time" and, in 

reaction to its �ndings, suggests public awareness 

campaigns and simpli�ed hospital processes, highlighting 

the signi�cance of early presentation. These studies 

collectively offer insightful information about how to best 

treat STEMI patients, with the Japanese research 

emphasizing the subtleties of door-to-balloon time in 

relation to the date of patient presentation, which your 

article omits to mention [20]. 

C O N C L U S I O N S

In order to optimize Door-to-Balloon timeframes and 

improve clinical outcomes in primary Percutaneous 

Coronar y Inter vention for ST-segment elevation 

myocardial infarction, this research emphasizes the 

critical need of prompt patient presentation. The critical 

need for prompt action in the management of STEMI is 

highlighted by the strong negative correlation between 

p r e s e n t a t i o n  t i m i n g  a n d  d o o r -to - b a l l o o n  t i m e, 

emphasizing the potential for signi�cant improvements in 

patient care and outcomes through increased public 

awareness and streamlined hospital protocols.
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