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Abstract: This study aimed to assess risk factors that predict the length of stay and 30-day mortality in subjects 

undergoing CAGB to evaluate the impact of IABP support in patients with low ejection fraction. The prospective 

study was conducted in the Cardiology Department of Punjab Institute of Cardiology Lahore from January 2022 to 

January 2023. A total of 315 patients were included in the study. The sample was divided into a study group 

(n=110, having LVEF ≤ 30%) and a control group (n=205, having EF > 30%). Pre-operative and intraoperative 

data of the patients were recorded. Post-operative complications were recorded, including LOS in the hospital and 

30-day mortality. Patients in the study group required more emergency CABG ( P = .005), and IABP was also used 

more frequently in patients having EF< 30% (P<.001). LOS in hospital (P<.001) and ICU (P<.001) and 30-day 

mortality (P=.009) were higher in the study group. According to multivariate logistic regression analysis, in the 

study group history of cerebrovascular disease ( P = .018), peripheral vascular disease ( P = .004), congestive 

heart failure ( P = .027), and IABP use ( P = .002) were associated with the rate of 30-day mortality. Moreover, the 

increased length of hospital stay in these patients was associated with an increase in age (P<.001), hypertension 

(P=.040), and IABP use (P=.009). Based on the results, it can be concluded that the low ejection fraction positively 

affects increased LOS and 30-day mortality in subjects undergoing CABG; IABP insertion is a significant predictor 

of increased LOS and 30-day mortality and increases post-operative complications. 
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Introduction  

Intra aortic balloon pump (IABP) effectively 

supports declining circulation in subjects at high risk 

of post-operative cardiovascular events. Research 

has also shown its survival benefits in subjects with 

low ejection fraction (Escutia-Cuevas et al., 2020; 

Heuts et al., 2023; Iliuta et al., 2022). However, 

IABP use is associated with complications like 

infection, paraplegia, stroke, hemolysis, aortic or 

iliac dissection bleeding, and limb ischemia; 

moreover, it's intensive care treatment and is costly 

(Chen et al., 2020; He and Gao, 2019).  

Survival benefits of IABP in CABG patients with 

majorly depressed left ventricular function are 

relatively known; nevertheless, it is important to 

determine factors that affect survival in these 

patients. Additionally, the outcome of IABP in these 

patients is not well established. This study aims to 

assess risk factors that predict the length of stay and 

30-day mortality in CAGB patients and evaluate the 

impact of IABP support in patients with low ejection 

fraction.  

Methodology 

The prospective study was conducted in the 

Cardiology Department of Punjab Institute of 

Cardiology Lahore from January 2022 to January 

2023. The study included patients who were 

undergoing CABG. Patients who underwent 

concomitant surgery (cardiac or non-cardiac) were 

excluded. A total of 315 patients were included in 

the study. Informed consent of the participants was 

taken. The ethical board of the hospital approved the 

study. The sample was divided into a study group 

(n=110, having LVEF ≤ 30%) and a control group 

(n=205, having EF > 30%). The ejection fraction 

was determined through angiographic reports. Age, 

gender, BMI, pre operative risk factors (triglyceride 

≥ 2.0 mmol/l, total cholesterol ≥ 5.0 mmol/l, HDL-

cholesterol ≤ 1.1 mmol/l in women or ≤ 1.0 mmol/l 

in men(Piepoli et al., 2020), systolic blood pressure 

≥ 140 mmHg and diastolic ≥ 90 mmHg(Anh Hien et 

al., 2020), renal failure, cerebrovascular or chronic 

lung disease), pre-operative cardiac history 

(myocardial infarction, NYHA score, previous PCI 

or CABG, arrhythmia, number of defective vessels) 

and pre-operative hemodynamic status was recorded. 
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Operative data including surgery type (emergency or 

elective), use of IABP and internal mammary artery 

as graft was recorded.  

Post-operative complications were determined based 

on the following criteria: I)  Prolonged LOS-ICU 

after surgery, II) Increased hospital stay,  III) At least 

one of these hospital complications: cardiac(arterial 

fibrillation, tamponade, cardiac arrest, heart block), 

non-cardiac (multisystem failure, acute limb 

ischemia, pneumonia, pulmonary emboli, urinary 

tract infection, renal failure, brain stroke, prolonged 

ventilation≥10 hours and continuous coma≥ 24 

hours) and IV) 30-day mortality. Data were analyzed 

using SPSS version 23.0. Quantitative data were 

expressed as mean and standard deviation and 

categorical as frequency and percentage. T-test was 

used to compare continuous variables, and the chi-

square test was used for categorical variables. 

Covariance analysis was used to evaluate the length 

of hospital stay difference between groups. 

Predictors showing statistically significant 

association with prolonged LOS and 30–day 

mortality under univariate analysis were passed 

through multivariate logistic regression analysis to 

investigate their independence. P values ≤ 0.05 was 

considered statistically significant.  

Results 

The difference between both groups was not 

statistically significant regarding mean age, 

hypertension, and family history of CAD Obesity 

(P < .001) and hypercholesterolemia ( P < .001) 

were more in the control group, and other risk factors 

were more prevalent in the study group. The 

frequency of three-vessel disease was significantly 

higher in the study group (P < .001). Patients in the 

study group required more emergency CABG ( P = 

.005), and IABP was also used more frequently in 

patients having EF< 30% (P<.001). According to 

echocardiographic findings, the control group had 

more tricuspid valve insufficiency, and all other 

valvular disorders were more frequent in the study 

group. Both groups had similar rates of 

revascularization (P = 0.342). Prolonged ventilation, 

renal failure, cardiac arrest, and heart block were 

frequent in the study group; however, the difference 

between the groups regarding other post-operative 

complications was not statistically significant. LOS 

in hospital (P<.001) and ICU (P<.001) and 30-day 

mortality (P=.009) were also higher in the study 

group. According to multivariate logistic regression 

analysis, in the study group history of 

cerebrovascular disease ( P = .018), peripheral 

vascular disease ( P = .004), congestive heart failure 

( P = .027), and IABP use ( P = .002) were 

associated with the rate of 30-day mortality (Table I) 

Moreover, increased length of hospital stay in these 

patients was associated with an increase in age 

(P<.001), hypertension (P=.040) and IABP use 

(P=.009)(Table II). Early complications with and 

without IABP use are summarized in Table III.  

Table I Multivariate analysis of the factors 

associated with 30-day mortality in subjects with 

EF < 30% 

Variables OR (95% CI) P 

value  

Cigarette 

smoking  

.217 (.042-1.32) .070 

Arrhythmia  4.856 (.693-34.044) .112 

Congestive 

heart failure  

5.248 (1.201-22.865) .027 

Cerebrovascular 

disease  

6.948 (1.396-34.628) .019 

Left the main 

disease  

2.001 (.302-13.198) .472 

Peripheral 

vascular disease 

18.874 (2.481-

143.522) 

.004 

Perfusion time  1.012 (.992-1.032) .292 

IABP  9.818 (2.286-42.152) .002 

Table II Multivariate analysis of the factors 

associated with increased LOS in hospitals in 

subjects with EF < 30% 

Variables OR (95% CI) P value  

 Female gender 1.614 (.911-2.867) .101 

Hypertension  1.645 (1.021-2.651) .040  

Diabetes Mellitus 1.353 (.841-2.171) .213 

Peripheral 

vascular disease 

1.631 (.554-4.814) .375 

Congestive heart 

failure  

1.369 (.856-2.188) .191 

Emergency 

surgery 

1.211 (.687-2.134) .510 

Age  1.048 (1.021-1.076) <.001 

Perfusion time  1.006 (.998-1.017) .081 

IABP 2.461 (1.245-4.867) .009 
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Table III Comparison of complications with and 

without IABP use 

Characteristics  Patients 

who did 

not 

receive 

IABP  

(n=80) 

Patients 

who 

receive 

IABP 

(n=30) 

P 

value  

Prolonged 

Ventilation  

1 (1.25%) 23 

(76.6%) 

<.001 

Arterial 

fibrillation  

5 (6.25%) 3 (10%) .146 

Heart block  1 (1.25%) 1 (3.3%) .827 

Renal failure  1 (1.25%) 2 (6.6%) .009 

Urinary tract 

infection  

0 (0%) 1 (3.3%) .016 

Pneumonia  0 (0%) 1 (3.3%) .128 

Brain stroke  1 (1.25%) 1 (3.3%) .293 

30-day 

mortality  

1 (1.25%) 4 (13.3%) <.001 

LOS >12 days  49(61.2%) 24 (80%) <.001 

Discussion 

IABP insertion is a well-known risk factor in 

subjects undergoing CABG (Vickneson et al., 2019). 

However, long-term prognosis, morbidity, and 

mortality in patients having low EF who undergo 

concomitant IABP and CABG are not as 

encouraging as subjects with normal EF, and it is 

important to assess outcomes among such patients. 

In the current study, peri-operative mortality in 

subjects with EF < 30% was 1.5%, significantly 

higher than in subjects with EF > 30%, and IABP 

significantly influenced this mortality rate. A 

previous study reported that IABP application was a 

significant predictor of death in patients undergoing 

cardiac surgery (Samanidis et al., 2021). Another 

study reported that the mortality rate in patients who 

required IABP application during cardiac surgery 

was 52.7%, and the early mortality rate in these 

patients was high (Liang et al., 2020). Though 

studies have shown the benefits of IABP in patients 

who undergo CABG (Escutia-Cuevas et al., 2020; 

Jannati and Attar, 2019), it is important to determine 

factors that may impact IABP-associated mortality in 

patients with low EF. In the current study, IABP 

application was associated with increased LOS. It 

may be related to post-operative complications 

which require hospital treatment. In the current 

study, the thirty-day mortality rate was not different 

for both genders. It was in line with a previous study 

that reported no relationship between gender and 30-

day mortality (Sun et al., 2020). In contrast, another 

study reported that female gender significantly 

predictor 30-day mortality (Lorusso et al., 2022). 

Contributing factors in females include 

comorbidities, smaller body areas, advanced age, and 

disease.  

In the current study, congestive heart failure was a 

significant risk factor for thirty-day mortality in 

subjects with left ventricular dysfunction. A previous 

study has shown that congestive heart failure is 

associated with a four times higher mortality risk in 

patients undergoing CABG (Guan et al., 2020). In 

the current study, females had higher LOS in 

hospitals, which was in line with the previous study's 

findings (Lee and Jang, 2020). Previous studies 

reported female gender as an independent predictor 

of LOS in hospitals (AbuRuz et al., 2019; Ram et al., 

2022). The most common causes of increased LOS 

in hospitals in women have increased incidence of 

post-operative complications and pre operative risk 

factors in females compared to males (AbuRuz et al., 

2019). Thus, these risk factors must be controlled in 

females before operation. The limitation of our study 

is the small sample size; a larger multi-center study 

is suggested to confirm the results of our study.  

Conclusion 

Low ejection fraction positively affects LOS and 30-

day mortality in subjects undergoing CABG; IABP 

insertion is a significant predictor of increased LOS 

and 30-day mortality and increases post-operative 

complications.  
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