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Anemia is characterized by a de�ciency in the number of 

red blood cells or the hemoglobin concentration in the 

blood, resulting in reduced oxygen-carrying capacity. It is 

de�ned by the World Health Organization as a hemoglobin 

level of less than 13 g/dl for males and less than 12 g/dl for 

females [1]. This condition can arise from various factors, 

including nutritional de�ciencies (such as iron, vitamin B12, 

or folate), chronic diseases (such as renal insu�ciency or 

in�ammatory conditions), or genetic disorders affecting 

red blood cell production or lifespan. Anemia manifests 

clinically with symptoms such as fatigue, weakness, 
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shortness of breath, and pallor, re�ecting the diminished 

oxygen delivery to tissues throughout the body. Anemia is a 

recognized risk factor that contributes negatively to 

cardiovascular health [2]. In the speci�c context of valvular 

surgeries, preoperative anemia represents a signi�cant 

risk factor that warrants careful consideration in the 

perioperative management of patients [3]. Decreased 

hemoglobin levels imposed by valvular dysfunction 

exacerbate the deleterious effects of anemia, mainly 

associated with higher rates of death and morbidity in the 

elderly, those with heart failure, and people with ischemic 

Pre-operative anemia can be a hindrance to speedy recovery and will increase blood transfusion 

intraoperative and post operatively. Objective: To �nd a correlation between preoperative 

anemia and the subsequent morbidity and mortality rates in patients undergoing valvular 

surgeries. Methods: A retrospective observational study, involving 493 valvular surgeries' 

patients. All patients had the same anesthetic and surgical techniques. According to the WHO, 

anemia is a hemoglobin level < 13 g/dl for men and <12 g/dl for women. Clinical variables were 

compared using chi-square and independent t-test. Results: The patients received cardiac 

surgery for valvular heart disorders and had an average age of 42.2±14.1 years, with 60.9% being 

male. Most patients exhibited NYHA III (48.9%) and CCS III (36.5%) functional class symptoms. 

Highest comorbidity was hypertension (35.1%), followed by diabetes (14.4%) and dyslipidemia 

(6.5%). 43.2% were anemic and older than non-anemic individuals (P=0.02). Anemic people had 

a signi�cantly greater incidence of HTN (P 0.02) and DM (P < 0.001). Both groups exhibited 

identical perfusion and cross-clamp periods (P=0.4 vs. P=0.3). Though not statistically 

signi�cant (P=0.08), non-anemic patients needed more intraoperative blood or blood product 

transfusions. Patients with anemia have worse outcomes, including increased rates of in-

hospital mortality (P=0.03), extended arti�cial breathing (P=0.04), and postoperative 

blood/product transfusion (P<0.001). 44.8% of anemic individuals needed RCC, 41.9% FFP, and 

41.4% platelets. Conclusions: anemia is associated with the poorest post-operative results. 

There is con�icting information about the impact of preoperative anemia, particularly iron 

de�ciency anemia, on valvular surgery.
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heart diseases, especially when acute coronary syndrome 

is present, as shown by multiple research studies [4,5]. 

Nonetheless, the impact of preoperative anemia in cardiac 

surgery remains a topic of debate. Earlier studies have 

identi�ed preoperative anemia as a distinct risk factor for 

in-hospital mortality and adverse outcomes following valve 

surgery [6-8]. Moreover, the in�ammatory response 

elicited by surgical trauma further exacerbates the 

anemia-related oxygen de�cit, amplifying the risk of 

ischemic events and organ dysfunction [9,10]. Anemia's 

effects on the cardiovascular system are not the only ones 

that come after valve surgery. It increases the risk of post-

operative problems, lengthens hospital stays, and 

increases the need for blood transfusions in patients 

receiving valvular operations [11]. Anemia impedes the �ow 

of oxygen to tissues, which exacerbates these negative 

consequences and leads to higher rates of morbidity and 

death. [12]. 

The objective of our study was to predict morbidity and 

mortality in patients undergoing valvular heart surgeries 

through preoperative anemia analysis in our set up.

M E T H O D S

qualitative variables like gender. The differences in the 

mean hemoglobin level of both groups were statistically 

tested using the student t test, p ≤0.05 was considered 

statistically signi�cant. The primary outcome was 

considered as In-hospital Mortality while Prolonged 

hospital stay was taken as secondary outcome. 

R E S U L T S

The study comprised 493 patients with a mean age of 

42.2±14.1 who underwent cardiac operations for valvular 

heart disorders, with 60.9% being men. The majority of 

patients exhibited NYHA III symptoms (48.9%) and CCS III 

functional class symptoms (36.5%). The most common 

comorbidity was hypertension (35.1%), followed by 

diabetes mellitus (14.4%) and dyslipidemia (6.5%). The 

average hematocrit level before surgery was 36.4±11.4 

(table 1). Out of the 493 patients, 43.2% had Anemia, and 

their average age was 43.7±15.7. Anemic patients were 

older than non-anemic patients (P=0.02), although the 

latter had a slightly higher percentage of male population 

(32.5%) (P=0.06). Anemic patients showed a higher 

likelihood of having hypertension (P 0.02) and diabetes (P 

<0.001) compared to non-anemic patients, who were more 

likely to have a similar history of myocardial infarction (P 

0.4). Anemic individuals were more likely to have a history 

of dyslipidemia (P=0.2), cerebrovascular accident (P=0.3), 

previous PCI (P=0.08), and family history of CAD (P=0.1), but 

these associations were not statistically signi�cant. Both 

groups had similar presenting complaints, although the 

majority of non-anemic patients exhibited NYHA III 

functional class symptoms. Most anemic patients had 

reduced LVEF<50%, while the majority of non-anemic 

patients had maintained LVEF>50%. There was no notable 

disparity between the two groups regarding tobacco 

smoking, family history of CAD, dyslipidemia, CVA, MI, and 

PCI (table 1). 
Table 1: Pre-Operative Patients' Parameters
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A retrospective observational study was conducted at 

Rehman Medical Institute, Peshawar, between 2018 and 

2023, involving patients who underwent valvular surgeries. 

The study included a sample of approximately 495 patients 

and collected detailed clinical data, amongst which 280 

were anemic and 215 were non-anemic. Exclusion criteria 

comprised individuals with unknown preoperative 

hemoglobin levels and those who met any of the following 

criteria before surgery: ventricular tachycardia or 

�brillation or survived sudden cardiac arrest, required 

preoperative cardiac resuscitation, needed preoperative 

mechanical ventilation prior to entering the anesthesia 

room, received preoperative inotropic support, underwent 

intra-aortic balloon pump, or experienced preoperative 

acute renal failure (characterized by anuria or oliguria of 

less than 10 ml/hour) or required emergency surgery. 

Uniform anesthetic and surgical procedures were applied 

to all patients. Following the conclusion of the surgery, 

patients were transferred to the intensive care unit and 

received care in accordance with the unit's established 

protocol. After approval by Ethical Review Board of 

Rehman Medical institute (RMI/RMI-REC/Article Approval / 

102), data collection was started by taking informed 

consent from all the subjects involved in the study. The 

data collection tool used was Questionnaire to be �lled by 

trained doctors. Study population was divided into two 

groups (anemic and non-anemic). Data were analyzed using 

SPSS version 26.0. Mean±SD were presented for 

quantitative variables like age, weight and hemoglobin 

level. Frequency and percentages were computed for 

Sr. No Non-Anemic = 280Parameters Anemic=213 p-value

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Age (Mean)

Male

Female

Tobacco Used

Current Tobacco

CAD+

Diabetes

Dyslipidemia

Hematocrit (mean)

HTN

Cerebrovascular

PCI

MI

NYHA I

NHYA II

43.7±15.7

140 (28.4%)

73 (14.8%)

16 (3.2%)

2 (0.4%)

8 (1.6%)

47 (9.5%)

17 (3.4%)

27.7±12

87 (17.6%)

6 (1.3%)

5 (1.0%)

6 (1.2%)

10 (2.0%)

40 (8.1%)

40.7±13.6

160 (32.5%)

120 (24.3%)

26 (5.3%)

8 (1.6%)

4 (0.8%)

24 (4.9%)

15 (3.0%)

44±4.186 

(17.4%)

4 (0.9%)

1 (0.2%)

12 (2.4%)

13 (2.6%)

67 (13.6%)

0.02

0.06

0.5

0.1

0.1

<0.001

0.2

<0.001

0.02

0.3

0.08

0.4

1.0

0.1
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There was no signi�cant difference in perfusion and cross-

c l a m p  t i m e  b e t we e n  t h e  t wo  g r o u p s  b a s e d  o n 

intraoperative parameters (P=0.4 vs. P=0.3). The rate of 

IABP insertion was comparable between the two groups 

(P=1.0). Non-anemic patients required a higher rate of 

intraoperative blood/product transfusion compared to 

anemic patients. However, the difference was not 

statistically signi�cant (P=0.08) as shown in table 2.

According to the current study, pre-operative anemia in 

patients having valvular surgery is a reliable indicator of 

death and morbidity. Beyond the immediate consequences 

of preoperative anemia, patients with anemia had a lower 1-

year survival rate than patients without anemia, according 

to the research by Von Heymann et al. The results of a prior 

trial with 3131 individuals having heart surgery, for which a 

3-year follow-up was available, indicate that this impact 

could persist even longer [13]. The study by Wu et al., 

demonstrated the impact of preoperative hematocrit 

levels in older patients undergoing non-heart surgery and 

found that there may be a 30-day increase in hospital stays, 

unfavorable outcomes, and mortality. Moreover, a 

hematocrit level below 39% was closely correlated with 

cardiac events and mortality [14]. These studies 

mentioned have strong correlation with our study in terms 

of outcomes. Additionally, preoperative Anemia may 

compensate for renal impairment and other additional risk 

factors. Anemia may be induced or result from renal 

dysfunction. [16,17]. Another research by Karkouti et al., 

found the previously reported connection between pre-

operative anemia and increased hospital stay, morbidity, 

and mortality. [15]. According to literature report, it was 

shown that pre-operative hemoglobin levels below 12 g/dL 

were a credible indication of mortality within the hospital 

setting (odds ratio, 3.23; 95% con�dence interval, 1.09-

9.55; p-value = 0.03) [13]. Even after taking into account 

EuroScore, pre-operative HB was of considerable 

importance (odds ratio, 3.64; 95% con�dence interval, 

1.32-10.06; P = 0.01). The same model was used to forecast 

post-operative morbidity, and it was discovered that pre-

operative hemoglobin levels below 12 g/dL were an 

independent predictor (odds ratio, 4.67; 95% con�dence 

interval, 2.03-10.71; P < 0.001) and (odds ratio, 5.18; 95% 

con�dence interval, 2.18-12.3; P < 0.001), regardless of 

whether EuroScore was included or not. CPB is frequently 

used for valve procedures. It has a number of negative 

effects, including hemodilution, blood loss, and hemolysis; 

in anemic people, these effects are more severe. The 

primary factor in�uencing peri-operative red blood cell 

infusions is preoperative anemia. [18]. Blood transfusion 

has been found to be a distinct feature that can predict 

unfavorable outcomes and mortality following heart 

surgery, along with worse long-term outcomes for patients 

and higher costs. [19-21]. Allogenic blood can restore 

hemoglobin levels, however when stored red blood cells are 

�rst transfused, their oxygen-carrying capability is 

reduced. Additionally, our analysis revealed a greater 

(P<0.001) rate of postoperative blood and product 

transfusions. Of the patients who were anemic, 44.8% 

needed RCC, 41.9% needed FFP, and 41.4% needed platelet 

D I S C U S S I O N
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16

17

18

19

20

21

22

23

NYHA III

NYHA IV

CCS I

CCS II

CCS III

CCS IV

EF < 50%

EF > 50%

112 (22.7%)

21 (4.3%)

14 (2.8%)

49 (9.9%)

82 (16.6%)

30 (6.1%)

49 (10.0%)

163 (33.2%)

129 (26.2%)

23 (4.7%)

21 (4.3%)

75 (15.2%)

98 (19.9%)

29 (5.9%)

39 (7.9%)

240 (48.9%)

0.1

0.5

0.7

0.3

0.4

0.2

0.4

0.6

Table 2: Intra-Operative Patients' Parameters

Sr. No Non-Anemic=280Parameters Anemic=213 p-value

1

2

IABP 3 (0.6%)

121 (24.5%)

3 (0.6%)

136 (27.6%)

1.0

0.08
Intra-op Blood/ product 

Transfusion

3

4

111±45.9

75.9±32.4

108.2±45

73.5±33

0.4

0.3

Perfusion Time (Mins)

X-Clamp Time (Mins)

Anemic patients have the poorest results, including a 

notably higher in-hospital death rate (P=0.03), prolonged 

initial mechanical breathing (P=0.04), and an increased 

need for postoperative blood/product transfusions 

(P<0.001). 44.8% of anemic patients needed red cell 

concentrate (RCC), 41.9% needed fresh frozen plasma 

(FFP), and 41.4% needed platelet transfusion. There was no 

signi�cant statistical difference in the need for FFP and 

platelet transfusions across the groups, but non-anemic 

individuals required signi�cantly more RCC transfusions 

(P=0.002). There are no signi�cant differences in 

prolonged breathing, reintubation, return to the ICU, and 

reopening for bleeding/tamponade (table 3).

Table 3: Post-Operative Patients' Parameters

111 (22.5%)

156 (44.8%)

112 (41.9%)

121 (41.4%)

9.59±13.0

4 (0.8%)

6 (1.2%)

13 (2.6%)

3 (0.6%)

7 (1.4%)

3 (0.6%)

6 (1.2%)

16 (3.2%)

93 (18.9%)

192 (55.2%)

169 (58.1%)

171 (58.6%)

7.58±9

1 (0.2%)

12 (2.4%)

16 (3.2%)

8 (1.6%)

10 (2.0%)

1 (0.2%)

14 (2.8%)

9 (1.8%)

<0.001

0.002

0.07

0.5

0.04

0.1

0.4

0.8

0.3

1.0

0.3

0.2

0.03

1

2

3

4

5

6

7

8

9

10

11

12

13

Sr. No Non-Anemic=280Parameters Anemic=213 p-value

Post-op Blood/ Product 
Transfusion

RBC Unit

FFP Unit

Platelet Unit

Mean Mechanical
Ventilation (hours)

Re-admitted ICU

Re-intubated

Re-opened

Post-op Stroke

Prolong Vent

Cardiac Arrest

AF

In Hospital Mortality
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