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Background: Following cardiac surgery intensive care unit (ICU) is the immediate place to stay. The length of stay (LOS) in the ICU
is the average duration patients stay in ICU following cardiac surgery. Length of stay is one of the most significant factors that face
hospitals today. Prolonged ICU stay is an important determinant of increased suffering and death after cardiac procedures because
there are too many identified and unidentified factors that determine ICU stay. The aim of this study is therefore to assess factors
associated with length of ICU stay following cardiac surgery in Cardiac Center Ethiopia.
Methods: Institution-based descriptive cross-sectional study was conducted on patients with cardiac surgery at Cardiac Centre
Ethiopia, from November to March 2021. Two hundred forty-eight (248) charts were selected by lottery method. Data were entered
into Epi-info 7.2 and export to SPSS version 25.0 for analysis. Descriptive statistics such as mean, frequency and percentages were
calculated to describe and displayed in tables, graphs and charts. Binary logistic regression employed to see basic association of each
independent variable with dependent variables. Multivariate logistics regression was employed to control the effect of confounding in
95% confidence level at P-value less than 0.05.
Results: In this study the length of Intensive Care Unit stay following cardiac surgery was 3.79 ± 1.7 days ranging from 1 to 9 days,
126 (50.8%) had longer ICU stay after cardiac surgery in Cardiac Centre Ethiopia. Smoking history, having more than one surgery
procedure and post cardiac surgery have been found significantly related with prolonged ICU stay following cardiac surgery in the
current study area at p value ≤ 0.05.
Recommendation: We recommend hospital managers and cardiac hospitals to prevent post cardiac surgery complications as these
were found the main determinants of prolonged ICU stay in this study. We Further recommend for prospective follow-up study to
examine whether these findings represent the true figure in this study.
Keywords: length, intensive care unit, stay, factors, cardiac surgery

Background
Cardiovascular diseases and Rheumatoid heart disease are “disorders that affect the structure and function of the heart
and blood vessels”.1 Globally cardiovascular disease (CVD) and Rheumatoid Heart Disease (RHD) are the leading cause
of death.2 Cardiovascular diseases (CVDs) and CVD-related conditions remained the leading cause of morbidity and
mortality in the developed countries like the USA.3 Too many lost their lives each year from cardio vascular disease
compared to other causes of death and illness.

Nearly 18 million deaths were recorded and related disorders from cardiovascular and related disorders in 2016,
which accounts around 31% of total deaths. Heart attack and stroke holds the major proportion (85%) of the disease.4–6

More than 75% of cardiovascular diseases deaths happened in low- and middle-income countries.2,7,8
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Most cardiovascular diseases can be prevented by addressing behavioural risk factors such as tobacco use, unhealthy diet and
obesity, physical inactivity and harmful use of alcohol using population-wide strategies.9–11

According to the World Health Organization (WHO) report in 2011 “34% of the Ethiopian population was dying from
non-communicable diseases, accounting 15% national cardiovascular disease prevalence in the country.” Besides Global
Burden of Disease (GBD) estimated that in “Ethiopia 800 of 100,000 people are dying because of non-communicable
diseases”, and more significantly 450 per 100,000 deaths were recorded because of cardiovascular disease.12,13

There are a lot of reasons that contribute to the higher prevalence of the cardiovascular disease. Particularly due to
dominance of urbanization and incidence of morbidities affecting the cardiovascular system in developing countries, as
well as rheumatic heart disease and malaria cardiac and vascular effects.14,15

Surgical procedures are most likely inevitable for patients with cardiovascular diseases both for diagnostic like;
Cardiac Catheterization (CC)16–18 and treatment purposes like Coronary Artery Bypass Grafting (CABG), heart valve
repair or replacement, insertion of a pacemaker or an Implantable Cardioverter Defibrillator (ICD), Maze surgery,
Aneurysm repair, Heart transplant, insertion of a Ventricular Assist Device (VAD) or Total Artificial Heart (TAH) and
trans catheter structural heart surgery19–24 in the ICU. In Ethiopia, many cardiologic surgeries are being conducted
starting from 2017.25

Length of Intensive Care Unit stay or length of stay (LOS) is the average duration patients stay in ICU. In various
cardiac centres, clients stay in the ICU not more than a day; while in other centres, they stay up to half day after cardiac
surgery. LOS is one of the most significant factors that face hospitals today.26

In spite of the beneficial effects cardiac surgery leads to various “short and long-term complications”. Potential cardiac
problems should be managed in the Intensive Care Unit.27 The longer the patient stays in the hospital the higher the risk they
will potentially develop healthcare-acquired infections. This leads to lower patient capacities and increased costs.28

Hospitals and patients benefit from a shorter LOS. They do not need to cover the burden of treating Hospital Acquired
Infections (HAI) and they free up beds for new coming patients.29,30 The Average Length of Stay (ALOS) in the hospital
is used to measure the efficiency of a health care facility. Globally the average length of hospital stay is 4.5 days
according to the agency for health care research and quality.31 However, in Ethiopia studies show that the LOS is much
higher.32

Some literature conducted in different areas mentioned that socio-demographic variables like age, sex, and place of
residence, socio-economic factors like monthly income and level of education, organizational factors/hospital legislations
such as admission and referral systems, quality of care provided in hospitals, presence or absence of comorbidity, type of
surgery have directly or indirectly linked with ICU stay following surgery. Besides the length of ICU stay (LOS) after
CABG is determined by the patient’s features, before, during, and after surgical procedure care, as well as rules and
regulations of the hospital.32–35

Little is known for what specific factors can determine the length of hospital stay in the ICU following cardiologic
surgery in Ethiopia. And therefore, the objective of this study is to assess what factors can influence length of ICU stay
immediately after cardiac surgery in Cardiac Centre Ethiopia.

Methods
Study Design
A hospital-based retrospective cross-sectional chart review study was employed from November 15 to May 15/ 2021.

Study Setting
The study was conducted in cardiac center Ethiopia. Cardiac center Ethiopia is located in Addis Ababa which is selected
as a study area. The cardiac center Ethiopia is the only cardiac center in Ethiopia. It was established by Dr. Belay Abegaz
in 2009 G.C. Cardiac Centre Ethiopia (CCE) is the first centre in the country to activate cardiac surgery. The centre
performs all types of cardiac surgery including rheumatic and valvular heart disease. As the only fully equipped cardiac
surgical centre in Ethiopia. Cardiac Centre Ethiopia (CCE) was purposely selected to be the study areas. The hospital
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provides service to patients with the diverse socio-economic background. Besides, there is a high load of CVD patients in
the hospital as it is the only cardiac center in the country.

Eligibility Criteria
Cardiac patient’s charts (age >18 years old) in which the duration of surgical procedure was undertaken in the last 5 years
(2015–1019) in CCE and are eligible for the study.

Sample Size Determination and Sampling Procedure
The sample size was calculated using a single proportion formula. Since the population size is less than 10, 000,
correction formula was employed to estimate the final sample size. Ten percent (10%) non-response rate was added. Two
hundred forty-eight (248) patient charts were reviewed after all. Lottery method was employed to select the eligible study
participants from the cardiac centre Ethiopia chart centre, using Health Service Management and Information System
(HMIS) as a sampling frame. Then 248 client charts that have been visited and admitted after cardiac surgery starting
from 2015 to 2019 were included in the study. Proportional allocation was conducted for each year from a five-year
patients’ chart based on population proportionate sampling (PPS). It is estimated using the formula: (X) = Y*Z, (Y*FZ in
a year)/Y, where, FZ = proportion of patient charts per year in CCE, X = Final sample size obtained using correction
formula (248), Z is the total number of cardiac patient charts in the respective year.

Study Instrument
A chart review was conducted in the selected study area using guide checklist. The guide checklist contains socio-
demographic variables and the length of ICU stay related guiding tool. The tool was developed from different literatures
and modified together with the highly skilled professionals in the field like nurse, doctors and professors in the Nursing field.

Operational Definition
Length of stay =

the length of an inpatient episode of care, calculated from the day of admission to the day of discharge, and based on the number
of nights spent in the hospital. Patients admitted and discharged on the same day have a length of stay of less than one day. The
number of days between admission and discharge from an inpatient care facility.

● The average length of ICU stays (ALICUS): refers to the average number of days that patients spend in ICU (post-
surgery). The average length of stay (ALS) in ICU is used to gauge the efficiency of a healthcare facility. According
to the “Agency for Healthcare Research and Quality”.33

● Length of ICU stay (LICUS): in the current study length of stay was calculated as either prolonged or not after
calculating ALOS.

● Short ICU stays = patients who had less than or equal to the “Average Length of ICU Stay (ALICUS) after cardiac
surgery.”

● Prolonged ICU stays= patients who had longer than the “Average Length of ICU Stay (ALOHS) after cardiac
surgery.”

Data Analysis
Data was entered into EPI Info version 7.2 and exported to SPSS version 25 for analysis. Descriptive statistics, such as
mean, frequency and percentage was used to compute continuous and categorical variables respectively. Both bivariate
and multivariate logistic regression analyses were employed to determine independently related factors of prolonged ICU
stay. The bivariate analysis was exported to multivariate analysis when P<0.25 to control the possible effect of
confounders. Adjusted odds ratio (AOR) with 95% Confidence Interval (CI) and P-value less than or equal to 0.05
were used to select variables related to prolonged ICU stay after surgery.
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Results
Socio Demographic Characteristics
A total of 248 charts were reviewed. The mean age of the participants from the chart review was 32.99 + 10.45 years
with 19 the youngest and 67 the oldest. As shown in (Table 1), majority of the participants were female 159 (64.1%). As
few as 16 (6.5%) of the charts reviewed were having history of smoking cigarettes, while majority 242 (97.6%) of the
surgeries conducted were elective and 103 (41.6%) of the surgeries conducted were for Mitral Valve Replacement
(MVR). Majority of the patients were diagnosed for Rheumatoid heart diseases (RHD).

Clinical Characteristics of the Respondents
As shown in (Table 2) patients were assessed for presence of comorbidity regardless of their primary diagnosis.
Therefore 179 (72.2%) and 73 (29.4%) patients had pulmonary hypertension and history of respiratory diseases
respectively. As few as 4(1.6%) and 7(2.8%) had congestive heart failure and myocardial infarction respectively.
Seventeen (6.9%) had Diabetes Mellitus (DM) and only 8(3.2%) had renal failure.

Clinical Characteristics
As shown in (Table 3) almost all 241 (97.2%) patients had used thrombolytic agent’s and 234 (94.4%) of patients had 40
and above left ventricular ejection fraction as reviewed from their charts (Figure 1). According to the current chart review
study the mean Haematocrits level of the patients was 38.07 + 5.73 with 25 the lowest and the highest 49.

Complication Following Cardiac Surgery
Only one patient found to develop sepsis following cardiac surgery, 47 (19%) and 3 (1.2%) develop bleeding and
depression respectively following cardiac surgery in the ICU (Table 4).

Table 1 Socio Demographic Characteristics of Patients Charts Review for Length of ICU Stay Following Cardiac Surgery in Cardiac
Center Ethiopia 2021 (n=248)

Variable Category Frequency (n) Percentage (%)

Sex Male 89 35.9

Female 159 64.1
Age 18–32 years 140 56.5

33–48years 89 35.9

>48years 19 7.7
Smoking history Yes 16 6.5

No 232 93.5

Surgical urgency Elective surgery 242 97.6
Emergency surgery 6 2.4

Diagnosis before surgery RHD 198 79.8

CHD 50 20.2
Name of surgical procedures Mitral valve replacement 103 41.5

Aortic valve repair 50 20.2

Tricuspid valve repair 24 9.7
Left aortic excision 15 6

Atrial septal defect 22 8.9

Ventricular septal defect 8 3.2
CABG 6 2.4

Pericarditis 5 2

Combination of AVR, MVR, TVR, and other 15 6

Abbreviations: RHD, rheumatoid heart disease; CHD, congenital heart disease; CABG, coronary artery bypass grafting; AVR: aortic valve repair; MVR, mitral valve repair,
TVR, tricuspid valve repair.
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Average Length of ICU Stay Following Cardiac Surgery
According to the current study conducted in cardiac centre Ethiopia, Addis Ababa, Ethiopia the length of Intensive Care
Unit (ICU) stay following cardiac surgery was 3.79 + 1.7 days ranging from 1 to 9 days. Accordingly, 122 (49.2%) of the

Table 2 Comorbidities of Patients from Charts Review for Length of ICU Stay Following Cardiac Surgery in
Cardiac Centre Ethiopia 2021 (n=248)

Comorbidities Category Frequency (n) Percentage (%)

Diabetes Yes 17 6.9

No 231 93.1

Hypertension Yes 39 15.7
No 209 84.3

Renal failure Yes 8 3.2

No 240 96.8
History of respiratory disease Yes 73 29.4

No 175 70.6
CHFa on admission, Yes 4 1.6

No 244 98.4

Pulmonary HTNb Yes 179 72.2
No 69 27.8

History of Angina Yes 9 3.6

No 239 96.4
LMCAc disease Yes 6 2.4

No 244 98.4

MId Yes 7 2.8
No 241 97.2

Abbreviations: aCHF, congestive heart failure; bHTN, hypertension; cLMCA, left main coronary artery; dMI, myocardial infarction.

Table 3 Medication and Laboratory Result of Patients from Charts Review for Length of ICU Stay Following Cardiac
Surgery in Cardiac Center Ethiopia 2021 (n=248)

Medication and Laboratory Result Category Frequency (n) Percentage (%)

Use of thrombolysis Yes 241 97.2

No 7 2.8

Left ventricular ejection fraction ≥40% 234 94.4
<40% 14 5.6

Figure 1 Haematocrits (HCT) level of charts reviewed following cardiac surgery among patients attending Cardiac Center Ethiopia 2021 (n=248).
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patients had shorter length of ICU stay and 126 (50.8%) had longer length of ICU stay immediately after cardiac surgery
in Cardiac Centre Ethiopia (Figure 2).

Average Length of ICU Stay Following Cardiac Surgery and Associated Factors
To identify factors associated with prolonged ICU stay following cardiac surgery, logistic regression model was fitted. On
binary logistic regression analysis, previous history of smoking history having comorbidities such as respiratory distress
and pulmonary hypertension, use of thrombolytic medications, having two or more heart surgeries, lower Hct level, post-
surgery bleeding and medication consultations were associated with length of ICU sat following cardiac surgery. Finally,
after obtaining statistically significant variables at p<0.05 in binary logistic regression analysis, multiple logistic
regression analysis was carried out to see the independent predictors of prolonged length of ICU stay following cardiac
surgery. The multivariate logistic regression was carried out by taking prolonged length of ICU stay as a covariate in
addition to those variables where significant association was obtained in binary logistic regression. After adjusting
potential confounders, previous history of smoking, having more than one surgery procedure and post cardiac surgery
bleeding complication remained statistically significant for prolonged intensive care unit stay following cardiac surgery
in the current study (Table 5).

Table 4 Complications of Cardiac Surgery Among Patients Stayed Cardiac Center Ethiopia ICU Ethiopia 2021 (n=248)

Complications After Cardiac Surgery Category Frequency (n) Percentage (%)

Sepsis Yes 1 0.4
No 247 99.6

Bleeding Yes 47 19

No 201 81
Post operation Depression Yes 3 1.2

No 245 98.8

49%

51%

LENGTH OF ICU STAY FOLLOWING CARDIAC SURGERY 

SHORT ICU STAY LONGER ICU STAY

Figure 2 Length of ICU stay following cardiac surgery among patients attending Cardiac Center Ethiopia 2021 (n=248).
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Discussion
The current study assess the length of ICU stay and determining factors following cardiac surgery in Cardiac Centre
Ethiopia. Accordingly, the length of Intensive Care Unit (ICU) stay following cardiac surgery was 3.79 + 1.7 days
ranging from 1 to 9 days. The current finding is consistent compared to the study conducted in Canada at Queen
Elizabeth II health sciences center, Halifax, on which explored that length of stay following surgery was, average, 3 days
for patients with new-onset postoperative atrial fibrillation following cardiac surgery34 and a study conducted in
St. Michael’s hospital in Canada Toronto among 265 patients having cardiac surgery

overall, 14.4% of the patients had a long ICU length of stay with six patients having stays >10 days. The mean ICU stay was
2.02 (SD 3.6992) days while the median stay was 1 day.35

However the current study confirm shorter duration of ICU stay compared to a study conducted in in “St. George’s
hospital university of London” United Kingdom (UK) which explored that “the combined association of depression and
socioeconomic status with a length of post-operative hospital stay following coronary artery bypass graft surgery:” the
study showed that the average length of stay for patients in St. George’s hospital was “7 days, with a range of 4 to 66
days”.36 This discrepancy may be due to difference in technological advancement of surgical procedures, patients
smoking history and post operation complications in the later study.

In the other way the current study average length of ICU stay following cardiac surgery is a little bit short compared
to a cohort study of “impact of bleeding complications on length of stay and critical care utilization in cardiac surgery
patients in England” which showed that

LOS was 15.4 days (SD = 14.4) and 10.4 days (SD = 8.9) among patients with and without bleeding complications, respectively.
After adjustment for patient and procedure characteristics, the adjusted means were 13.6 days and 10.5 days for patients with
and without bleeding complications, respectively (adjusted ratio = 1.29; 95% CI: 1.23, 1.36; p < 0.0001; MID= 3.1 days.37

This discrepancy may be due to the fact that difference in the methodology of the previous study or high number of study
participants in the previous study.

The current finds out that 103 (41.6%) of the surgeries conducted were for Mitral Valve Replacement (MVR).
Majority of the patients were diagnosed for Rheumatoid heart diseases (RHD). This is congruent compared to a study
a follow-up study conducted in one university hospital of France. Intensive care unit stay was significantly shorter in the

Table 5 Factors Associated Length of ICU Stay Following Cardiac Surgery in Cardiac Center Ethiopia 2021 (n=248)

Variables Category Length of ICU Stay COR (95% CI) P AOR (95% CI) P

Short Long

Smoking history Yes 3(1.2%) 13(5.2%) 4.6(1.26,16.438) 0.02** 4.6(1.23,17.4) 0.023**

No 119(48%) 113(45.6%) 1 11
Respiratory distress No 78(31.5%) 97(39.1%) 1.89(1.08,3.289) 0.025** 1.58(0.85,2.94) 0.14

Yes 44(17.7%) 29(11.7%) 1 1

Pulmonary HTN Yes 84(33.9%) 95(38.3%) 1.38(0.794,2.42) 0.25* 1(0.56,1.95) 0.88
No 38(15.3%) 31(12.5%) 1 1

Use of thrombolytic agents Yes 117(47.2%) 124(50%) 2.7(0.5,13.923) 0.25* 1.5(0.27,7.87) 0.66

No 5(2%) 2(0.8%) 1 1
Number of surgeries Less 2 119 114 0.24(0.066,0.871) 0.03** 0.23(0.06,0.867) 0.03**

Two or more surgeries 3 12 1 1

Hct level 0.96(0.921,1.007) 0.09* 0.96(0.917,1.08) 0.104
Post-surgery bleeding Yes 10(4%) 37(14.9%) 4.65(2.2,9.87) 0.00** 4.32(1.8,10.2) 0.001**

No 112(45.2%) 89(35.9%) 1 1

Medication consultation Yes 6(2.4%) 17(6.9%) 3.(1.147,7.92) 0.025** 0.93(0.29,2.96) 0.899
No 116(46.8%) 109(44%) 1 1

Notes: *P value ≤ 0.25; **p value ≤ 0.05.
Abbreviations: ICU, intensive care unit; COR, crude odds ratio; AOR, adjusted odds ratio; CI, confidence interval; HTN, hypertension; Hct, haematocrit.
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Mini-Invasive Aortic Valve Replacement-Enhanced Recovery After Surgery (MIAVR-ERAS) group compared with that of the
traditional Mini Invasive Aortic Valve Replacement (MIAVR) care group, with 7 (6.5-8) days and 10 (9-13.5) days, respec-
tively. (p < 0.001).38

This congruency may be due to the fact that “Mini Invasive Aortic Valve Replacement (MIAVR)” is the commonest
surgery world-wide.

According to a controlled trial follow up a recent study of Journal of Cardiothoracic Surgery conducted in England
more than 82 patients had longer ICU, LOS which is greater than 3 days and most patients stayed 5–11 days in the
hospital, with an average hospital length of stay after cardiac surgery 8 days.39 This is congruent compared to the current
study as it revealed that 122 (49.2%) of the patients had shorter length of ICU stay and 126 (50.8%) had longer ICU stay
following cardiac surgery.

According to a study conducted in St. Michael’s hospital in Canada Toronto among 265 patients having cardiac
surgery

overall, 14.4% of the patients had a long ICU length of stay with six patients having stays >10 days. The mean ICU stay was
2.02 (SD 3.6992) days while the median stay was 1 day. The overall hospital mortality rate in the study population was 3.6%.35

This contradicts the current finding in which more than 51% of the study participants had longer ICU hospital stay
following cardiac surgery. This discrepancy may be due to shorter length of ICU stay and too many patients stay away
from the mean level of the ICU stay because of unidentified reasons.

A controlled trial study conducted among 265 patients undergoing primary coronary artery bypass grafting in New
Jersey, USA revealed that

Fifty-nine (25%) patients required greater than 6 days of postoperative hospitalization. Prolonged hospital stays (prolonged
length of hospital stay 6 days). Patients with prolonged oxygen desaturation and patients with postoperative cognitive decline
had a significantly prolonged ICU stay following cardiac surgery.40

Compared to the current study the American study shows very few patients 59 (25%) while the current study revealed 126
(50.8%) had stayed longer in the ICU following cardiac surgery. This discrepancy may be due to higher post-surgery
complication in the current study or very specialized advanced ICU equipment’s, post-surgical patient protection in the late study.

A study conducted in Canada on “the impact of new-onset atrial fibrillation on in-hospital mortality following cardiac
Surgery” suggested that rates of gastrointestinal complications and septicaemia increased length of stay in patients
undergo cardiac surgery.34 This is consistent compared to the current study which explored having more than one surgery
having comorbidity and post-surgery complication like bleeding associated to prolonged ICU stays.

An England cohort study of “impact of bleeding complications on length of stay and critical care utilization in cardiac
surgery patients in England” conducted among 7774 eligible cardiac surgery patients revealed that

reoperation for bleeding complications was associated with a larger increase in mean post-procedure LOS: patients with
a bleeding-relation reoperation had an adjusted mean LOS of 14.7 days versus 10.7 days in patients without a reoperation
(adjusted ratio = 1.37; 95% CI: 1.12, 1.69; p=0.002; MID=4.0 days). Eighty-seven percent of patients with bleeding complica-
tions spent one or more days in critical care following surgery (mean= 7.5 days, SD= 10.8), as compared with 82% of patients
without bleeding complications (mean = 4.0 days, SD= 5.4).37

This is extremely congruent with our study.
The study conducted on determinants of the length of stay in intensive care and in hospital after coronary artery

surgery in New Castle, England showed that

absence of previous myocardial infarction and good renal function were associated with lower ICU stay. Age, sex, body mass
index, obesity, diabetes, hypertension, a history of obstructive pulmonary disease, angina grade, exercise tolerance, and unstable
angina were not significantly associated with time spent on the intensive care unit.41

This is congruent compared to our study in which social demographic characteristics and clinical factors were not
significantly associated with time spent on the intensive care unit.
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An observational study conducted in Israel among 105 patients over three months’ period showed that “nurse and
physician change of shifts and admissions to hospital wards were found to be significant factors associated with LOS”.28

This contradicts with the current finding in which organizational factors have no association with length of ICU stay,
except most complications in the current study may have been developed from poor organizational factors of patient
management following cardiac surgery.

According to the Oman retrospective observational study, “factors associated with prolonged total postoperative LOS,
number of complications was the most important determinant of postoperative LOS”.26 This is consistent compared to
our study as our study identified post-surgery complication such as bleeding determine length of ICU stay.

Conclusion
The length of Intensive Care Unit stay following cardiac surgery was 3.79 + 1.7 days ranging from 1 to 9 days, and 126
(50.8%) had longer length of ICU stay after cardiac surgery in Cardiac Centre Ethiopia.

Previous smoking history leads to higher cardiovascular disease that lead to surgery and having more than one
surgery procedure is associated with prolonged length of ICU stay. Post cardiac surgery complications such as bleeding is
highly associated with prolonged cardiac surgery Intensive Care Unit stay after surgery.

Abbreviations
ALOS, average length of hospital stay, AOR, adjusted odd ratio, BMI, body mass index, CABG, coronary artery bypass
grafting, CC, cardiac catheterization, CHF, congestive heart failure, CI, confidence interval, COR, crude odd ratio, CVD,
cardio vascular disease, ERAS, enhanced recovery after surgery, GBD, Global Burden of Diseases, HAI, healthcare
acquired infection, ICD, implantable cardiovascular defibrillator, ICU, intensive care unit, LOS, length of hospital stay,
PCI, percutaneous coronary intervention, SD, standard deviation, SPHMMC, Saint Paul’s Hospital Millennium Medical
College, USA, United States of America, VAD, ventricular assisting device, WHO, World Health Organization.
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