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ABSTRACT 
Background: Anemia is a common risk factor for cardiovascular disease. The impact of preoperative anaemia is 

unclear in cardiac surgery. Preoperative anaemia affects early findings in patients undergoing cardiac surgery. 
Aim and Objective: The main objective of current research was to investigate the impact of preoperative 

anaemia on early outcomes in heart surgery patients. 
Material and Methods: A prospective randomized clinical research was undertaken after obtaining written 

informed consent from patients for cardiac surgery at the PIC, Lahore between Apr 2020 and Feb 2021. A total of 
120 individuals between the ages of 20 and 60 were chosen for the research. Preoperative anaemia was 
described as Hb levels of <13 g/dl for males and <12 g/dl in female patients undergoing cardiac surgery. 
Results: Total 120 patients were enrolled and stratified into two groups (60 patients each) with average age 

5 ± 5.75 years. Early outcomes after surgery such as postoperative stroke (6.67 % versus 1.6 %), AF (37 % 
versus32 %), and duration of hospital stay > 7 days (50 % vs 41.67 %) were found to be different between 
anaemic and normal Hb groups. 
Conclusion: Preoperative anaemia can be increased risk of morbidity and mortality in patients after surgery. Low 

preoperative Hb found as advanced risk factor for death, renal impairment, stroke, AF and long hospital stay in 
our research. 
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INTRODUCTION 
Anemia is a clinically significant and widespread condition 
in surgical patients. Because of many co morbid disorders, 
the perioperative risk is naturally high in many of these 
patients, and it is enhanced when significant coronary 
artery disease is present. (1) Anemia has been related to a 
higher risk of perioperative disease and death in a variety 
of situations, including both cardiac and noncardiac 
surgery. (2-4) Patients underwent for CABG have a very 
limited coronary reserve, making them especially 
undefended to the impacts of low Hb levels. (5) 
 Mostly patients underwent for cardiac surgery, but the 
relationships between preoperative anaemia and outcomes 
after CABG are unexplored. However, the current data 
could not provide details the correlation between the 
degree of anaemia and various CABG patient poor 
outcomes, nor do they quantify the influence of previous 
comorbidities on this association. (6)Furthermore, it is 
uncertain whether low Hb levels alone or in conjunction 
with other risk factors that are frequent in anaemic people 
because negative effects on outcomes. Finally, there is a 
scarcity of data on the prevalence, severity, and primary 
causes of preoperative anaemia, particularly in patients 
undergoing heart surgery. (7) 
 A thorough international multicenter research in a well 
controlled broad group of patients has not addressed these 
concerns in detail. Because of the absence of accurate 
data, it's impossible to say which patient categories are at 
most risk based on their Hblevels and complications. 

Detailed risk stratification might give clinicians with useful 
information to help them to better treat anaemic CABG 
patients after surgery. 
 Anemia has long been known to be a high risk factor 
for heart disease. Low Hb levels are related to increased 
disease and death in patients with congestive HF and CAD, 
particularly in with ACS, according to various studies. (8–9) 
The impact of preoperative anaemia on heart surgery, on 
the other hand, is debatable. Preoperative anaemia has 
been demonstrated to be an independent risk factor for 
CABG-related mortality and morbidity in the hospitalor 
valve surgery in earlier studies. 
 However, numerous studies have revealed no 
statistically considerable differences in bad outcomes 
between people with low Hb levels and those with normal 
Hb levels. (10-11) Furthermore, a recent research revealed 
that anaemia was only an independent predictor of non-
cardiac events in CABG patients, but poor cardiac 
outcomes including mortality from cardiac events, MI, and 
HF were more connected to contemporaneous patients' 
problems than anemia per se. (12) The primary goal of this 
study was how preoperative hemoglobin influenced early 
clinical outcomes in patients undergoing heart surgery.To 
the best of knowledge, there is no evidence of a 
relationship between low preoperative Hb level and poor 
outcomes in CABG patients. In order to establish the 
predictive significance of low Hbin association with 
diseases for early and late complications, we analyzed the 
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data of patients undergoing CABG surgery in a single 
center. 
 

METHODS 
Total of 120 cases were registered after taking consent 
from the patients underwent surgery at the PIC, Lahore 
from the period of April 2020 to February 2021, prospective 
randomized clinical study was carried out. The participants 
of age group 20-60 years were included other than patients 
were using antibiotics, antidepressants, anticonvulsants, 
antiarrhythmics, ventricular tachycardia, preoperative 
inotropic support, IABP or diagnosed acute renal failure or 
emergency operations were excluded. Patients were 
stratified into two groups of sixty (n=60 each). Patients in 
Anemic Group (n=60) have low Hb levels, whereas patients 
in Normal Hb group (n=60) have a normal Hb levels. A 
complete CBC, urine test, CBC, RFTs, X-ray and ECG 
were performed as part of the basic laboratory tests 
(wherever applicable). 
 

RESULTS 
Total 120 patients equally divided into 2 groups (60 in each 
group), the mean age: 58 ± 7.6 years of anemic group 
compare with mean age: 56 ± 3.9 years of normal Hb 
group. The demographic and clinical characteristics are 
summarized, high BP, COPD, acute renal dysfunction and 
recent heart attack showed to be more common in anemic 
patients. (Table 1) 
 In Table 2 variables such as grafts implanted, XCP& 
cardiopulmonary bypass time, IABP and the development 
of AF were compared. The p-values were not significant in 
terms of grafts applied (p = 0.74), XCP time (p = 0.84), and 
cardiopulmonary bypass time (p = 0.60), AF development 
(p = 0.30) and IABP assistance (p = 0.23)(Table 2) 
 
Table 1:  Comparison of Clinical History of Patients 

Variables Anemic 
Group(n=60) 

Normal 
Hb(n=60) 

p-
value 

Age (years ± SD) 58 ± 7.6 56 ± 3.9 0.01 

Hemoglobin level 
(g/dl ± SD) 

10.5 ± 1.5 15.7 ± 1.3 0.01 

NYHA class, n (%) 28 (46.7%) 22 (36.7%) 0.01 

Diabetes, n (%) 24 (40%) 15 (25%) 0.01 

Hypertension, n (%) 30 (50%) 29 (48.3) 0.02 

Chronic Pulmonary 
disease, n (%) 

29 (48.3%) 21 (35%) 0.01 

Renal Failure, n (%) 5 (8.3%) 2 (3.3%) 0.01 

Recent MI, n (%) 9 (15%) 7 (11.7%) 0.01 

 
Table 2: Comparison of perioperative and post-operative outcomes 
and distribution of data between groups 

Variables Anemic 
Group(n=60) 

Normal 
Hb(n=60) 

p-
value 

Number of grafts 
Applied 

4.13 ± 1.1   3.5 ± 0.9 0.74  

Cross clamp time 
(min) 

72.3 ± 24.5  66.1 ± 27 0.84  

CPB time (min)  98.3 ± 32.5 90.1 ± 34.8   0.60 

Peri-operative and 
Postoperative AF  

12 (25%) 14 (30.4%)  0.30 

Peri-operative and 
Postoperative IABP 
support needed 

9 (18.8%) 11 (23.9%)  0.23 

 The results showed significant p-values in term of 
postoperative mortality (5% vs 1.6%, p=0.01), stroke 
(6.67% vs 1.6%, p = 0.04), AF (37% vs 32%, p = 0.03), 
renal impairment (20% vs 13.3%, p=0.01), MI (5% vs 0%, p 
= 0.01) and hospital stay > 7 days (50% vs 41.67%, p-
value 0.01). (Table 3) 

 
Table 3: Post-operative outcomes  

Outcomes  Anemic 
Group(n=60) 

Normal 
Hb(n=60) 

p-
value 

Mortalityn (%) 3 (5)  1 (1.6)  0.01 

AF % n (%) 22 (37)  19 (32)  0.03 

Renal Impairmentn 
(%) 

12 (20)  8(13.3) 0.01 

Stroke n (%) 4 (6.67)  1 (1.6)  0.04 

MI n (%) 3 (5)  0 (0)  0.01 

Length of hospital 
stay >7 days n (%) 

30 (50) 25 (41.67) 0.01 

 

DISCUSSION 
We investigated the impact of preoperative haemoglobin 
levels on early outcomes following CABG surgery in the 
current research. Total 120 patients enrolled for current 
study which were equally divided into 2 groups, the 
average age of Group-1 was 58 ± 7.6 years compare with 
Group- 2 as 56 ± 3.9 years with statistically significant p-
value 0.01.There were 24(40%) diabetic patients, 30 
(50%)hypertensive patients in anemic group, CPD patients 
were 29 (48.3%), 5 (8.3%) patients observed renal failure 
and 9 (15%) observed recent myocardial infarction among 
low hemoglobin patients with statistically significant p-
values. 
 Another research conducted by Kumar (2021), they 
registered total 82 patients and divided into two groups, the 
mean age of group (1) as 62 ± 8 which compare group (2) 
59 ± 9 which was statistically insignificant. Hypertensive 
patients were 82.5% compare with other group 85.7%. 
Both groups were similar in terms of age, gender 
distribution, and co-morbidities such as type 2 diabetes. (13) 
 In the current research variables such as grafts 
implanted, XCP, cardiopulmonary bypass time, IABP and 
the development of AF were compared. The p-values were 
not significant in terms of grafts applied (p = 0.74), XCP 
time (p = 0.84), and cardiopulmonary bypass time (p = 
0.60), AF development (p = 0.30) and IABP assistance (p = 
0.23) 
 In a previous research published by Van Straten 
(2009),various peri-operative factors were compared 
across the groups. There were no differences found in 
terms of the grafts utilized (p = 0.84), XCP time (p = 0.972), 
and CPB time (p = 0.597), AF (p = 0.214) and IABP 
support (p = 0.175) during peri-operative periods which 
supported our results. (14) 

 The current investigation discovered a substantial 
difference in the probability of postoperative stroke (6.67 % 
vs 1.6 %, p = 0.04), AF (37 % vs 32 %, p = 0.03), hospital 
stay > 7 days (50% vs 41.67 %, p=0.01), and MI (5% vs 
0%, p = 0.01). 
 In a research conducted by Shteinshnaider (2012), 
they separated all patients into two study groups that were 
significantly different in terms of diseases, clinical 
characteristics, and laboratory analysis. As a result, when 
compared to patients in the normal Hb group, patients in 
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the anaemia group were statistically more likely to have 
diabetes, renal dysfunction, chronic lung disease, or a 
history of stroke, confirming previous findings that anaemia 
patients develop AF, renal disease, stroke, MI, death, and 
longer hospitalization.(15) 
 Our participant’s data was evaluated in terms of early 
outcomes related with low Hb, therefore medium and long-
term effects were not possible to estimate. Patients with 
chronic renal failure, history of CABG, and patients rushed 
for emergency surgery with preoperative hemodynamic 
instability were also excluded. On the other side, this 
situation prevented the study's conclusions from being 
influenced by the important preoperative conditions. 
 

CONCLUSION 
In patients undergoing heart surgery, preoperative anaemia 
has been related to an increased risk of postoperative 
disease and death. In our study, low preoperative Hb level 
was discovered to be the major risk factor for disease i.e 
renal impairment, stroke, AF, prolonged hospital stay and 
death after operation. 
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