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1. INTRODUCTION 

Anemia is one of the most common 
hematologic abnormalities in patients 
undergoing surgery.[1] Preoperative 
anemia, regardless of severity, is 
associated with increased risk of blood 
transfusion, prolonged hospital stay, and 
higher postoperative mortality rates.[2,3] 
Additionally, blood transfusion itself is 
considered an independent risk factor that 
may worsens clinical outcomes post-
surgery.[4] Specifically, preoperative 
anemia in thoracic surgery increases the 
risk of mortality by 1.6 times compared to 
non-anemic patients.[5] 

In practice, data on preoperative anemia 
rates in thoracic surgery worldwide and in 
Vietnam remain limited. In Vietnam, 

anemia in general and preoperative 
anemia in thoracic surgery in particular 
have not been sufficiently studied. Most 
of the available data are derived from 
broader nutritional studies.[6,7] Currently, 
no published studies have specifically 
addressed preoperative anemia in thoracic 
surgery in Vietnam. 

Based on these points, we conducted 
the study titled “Survey on Preoperative 

Anemia Rates in Thoracic Surgery” to: 
 Assess the prevalence of 

preoperative anemia among patients 
undergoing thoracic surgery patients. 

 Investigate the correlation between 
preoperative anemia and adverse 
postoperative outcomes. 
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Abstract 

Background: Preoperative anemia is a common condition affecting 

approximately one-third of patients and is associated with an increased risk 

of blood transfusion, prolonged hospital stay, and higher postoperative 

mortality. In thoracic surgery, preoperative anemia has been shown to 

increase the risk of mortality by 1.6 times compared to patients without 

anemia. This study aims to determine the prevalence of anemia before 

thoracic surgery and its association with postoperative adverse events. 

Method: This was a retrospective descriptive study conducted on 54 

patients who underwent elective thoracic surgery at Binh Dan Hospital from 

January 1, 2023, to December 31, 2023. 

Results: The prevalence of preoperative anemia in thoracic surgery was 

39%, with all cases classified as mild anemia. Patients with anemia 

experienced significantly longer hospital stays compared to those without 

anemia (p<0.05). The study did not identify any significant increase in other 

adverse outcomes in anemic patients compared to non-anemic patients 

(p>0.05). 

Conclusions: Preoperative anemia in thoracic surgery accounted for 39% 

of cases and was significantly associated with prolonged hospitalization. 

Keywords: Preoperative anemia, thoracic surgery. 
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2. STUDY SUBJECTS AND 

METHODS 
2.1. Study subjects 

All subjects were retrospectively 
selected from medical records of patients 
who underwent elective thoracic surgery 
at Binh Dan Hospital from January 1, 
2023 to December 31, 2023. Cases with 
missing or untraceable data were 
excluded. 
2.2. Research methods 

 Study design: Cross-sectional 
study. 

 Sample size: Calculated using 
proportion estimation formulas 
and adjusted for finite population. 
Sample size formula for estimating 
a proportion: 

 
Adjust sample size for finite 
population: 

 

Sample size formulas and correction for 
finite population were applied using data 
from two studies: 

 Study by Ayten Saraçoğlu et al. 

reported preoperative anemia rate 
of 43.9% → ni = 148 → with 

N=84, n=54. 
 Study by Çiğdem Yıldırım Güçlü 

et al. reported postoperative 
complication rate of 26% → ni = 

116 → with N=84, n=49. 
→ Thus, final sample size 

selected: N=54, satisfying both 
study objectives. 

 Sampling method: Purposive 
sampling, selecting subjects 
meeting inclusion and exclusion 
criteria. 

Research variables 
 Primary variable: 
o Anemia (binary): 1.Yes; 2.No 

 Defined per WHO criteria: 

 Anemia: Hb <120 g/L (female) or 
<130 g/L (male). 

 No anemia: Remaining Hb levels. 
 Secondary variables: 
o Anemia severity (ordinal): 

 Mild: Hb 90–120 g/L 
 Moderate: Hb 60–89 g/L 
 Severe: Hb 30–59 g/L 
 Very severe: Hb <30 g/L 
o RBC morphology (qualitative): 

 Based on MCV and MCHC 
values: 

 MCV <80 fl: Microcytic 
 MCV 80–100 fl: Normocytic 
 MCV >100 fl: Macrocytic 
 MCHC <320 g/L: Hypochromic 
 MCHC 320–360 g/L: 

Normochromic 
o Serum ferritin test (binary): 

1.Yes; 2.No 
 Presence or absence of test result 

confirming WHO-anemia 
diagnosis. 

o Blood transfusion (binary): 

1.Yes; 2.No 
 Based on medical record 

documentation. 
o Mortality (binary): 1.Yes; 2.No 

 Within 30 days post-surgery. 
o Surgical site infection (binary): 

1.Yes; 2.No 
 Diagnosed by physicians and 

documented in records. 
o Hospital stay duration 

(discrete):  
 Number of days. 
o ICU stay duration (discrete): 

 Number of days. 
o Chest drain removal time 

(discrete): 
 Number of days. 
 Baseline variables: 
o Age (discrete) 
o Gender (binary) 
o BMI (continuous) 
o ASA score (ordinal, I–III) 
o Number of comorbidities 

(ordinal: 0, 1–2, ≥3) 
o Type of surgery (qualitative) 
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2.3. Data processing 
 Data entered using Microsoft Excel 

365, analyzed with R software. 
 Normally distributed quantitative 

variables: Mean ± SD 
 Non-normally distributed 

variables: Median (IQR) 
 Qualitative variables: Percentages 
 Statistical tests used: 

o Mann-Whitney U (non-
parametric) 

o T-test (parametric) 
o Chi-square and Fisher’s Exact 

(qualitative comparison) 
o p ≤ 0.05 considered statistically 

significant. 

2.4. Ethics 
 Approved by the Biomedical 

Research Ethics Committee of 
Pham Ngoc Thach Medical 
University (Decision No. 
1064/TĐHYKPNT-HĐĐĐ, dated 

March 6, 2024). 
 Approved by Binh Dan Hospital’s 

Board of Directors. 
3. STUDY RESULTS 

From January 1, 2023 to December 31, 
2023, our study record that 21 among 54 
patients (39%) have preoperative anemia 
before thoracic surgery via WHO criteria .[8] 

Patients were divided into two groups: 
anemic and non-anemic.  

Table 1. Comparison between anemic and non-anemic groups 
Demographic characteristics n=54 

 Non-anemia 

(n=33) 

Anemia 

(n=21) 
P value 

Gender, n (%) 

   Male 

     Female 

 
19 (57.6) 
14 (42.4) 

 
15 (71.4) 
6 (28.6) 

0.304(*) 

Age(year) 

    Mean ± SD 
61.58 ± 11.53 58.24 ± 12.34 0.318(***) 

Age group, n (%) 

     18-30 

     31-45 

     45-60 

     > 60 

 
1 (3) 
1 (3) 
14 (42.4) 
17 (51.5) 

 
1 (4.8) 
1 (4.8) 
11 (52.4) 
8 (38.1) 

0.815(**) 

BMI (kg/m
2
) 

    Mean ± SD 
22.38 ± 3.36 20.46 ± 3.14 0.04(***) 

BMI group, n (%) 

    < 18.5 

    18.5-22.9 

    23-24.9 

    > 25 

 
5 (15.2) 
16 (48.5) 
4 (12.1) 
8 (24.2) 

 
6 (28.6) 
10 (47.6) 
4 (19) 
1 (4.8) 

0.217(**) 

Comorbidities, n (%) 

0 

1-2 

≥3 

 
13 (39.4) 
16 (48.5) 
4 (12.1) 

 
5 (23.8) 
12 (57.1) 
4 (19) 

0.477(**) 

ASA, n (%) 

I 

II 

III 

 
0 
27 (81.8) 
6 (18.2) 

 
0 
13 (61.9) 
8 (38.1) 

 
0.123(**) 

Mean ± SD: Mean ± Standard deviation 
*/**: Chi-square Test/ Fisher’s Exact Test 
***: T-test 
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When collecting data retrospectively 
from the medical records of 54 patients 
who underwent elective thoracic surgery 
at Binh Dan Hospital, we found that there 
was only a significant difference in BMI 
between the anemic and non-anemic 
groups prior to surgery (p = 0.04 < 0.05). 
Apart from this, no significant differences 
were observed between the two groups in 
terms of gender, age, age group, BMI 
category, comorbidities, ASA score, or 
type of surgery (p > 0.05). 

All patients underwent thoracic surgery 
via video-assisted thoracoscopic surgery 
(VATS). Types of surgery included: 
pulmonary tumor resection, lobectomy, 
pulmonary bulla removal, mediastinal 
tumor resection, and pleural biopsy. No 
significant difference in surgery type 
distribution between each groups 
(p=0.867). 

Table 2. Anemia characteristics 

Anemia characteristics n=21 

Anemia severity, n (%) 

Mild anemia 

 
21 (100) 

RBC morphology, n (%) 

Normochromic, normocytic 

Microcytic, hypochromic 

Microcytic, normochromic 

Normocytic, hypochromic 

 
17 (81) 
1 (4.8) 
2 (9.5) 
1 (4.8) 

Serum ferritin test, n (%) 

Yes 

No 

 
0 (0) 
21 (100) 

 

In this survey, 100% of patients with 
preoperative anemia before thoracic 
surgery had mild anemia, with 
normochromic normocytic anemia being 
the most common type (81%). 
Additionally, the proportion of anemic 
patients who underwent serum ferritin 
testing was 0%. 

Table 3. Comparison of Outcomes Between Patient Groups Based on Anemia Status 

 
Anemia 

P value Non-anemia 

(n=33) 

Anemia  

(n=21) 

Blood transfusion, n (%) 

Yes 

No 

 
0 (0) 

33 (100) 

 
1 (4.8) 

20 (95.2) 
0.389(*) 

Mortality, n (%) 

Yes 

No 

 
0 (0) 

33 (100) 

 
0 (0) 

21 (100) 
 

Surgical site infection, n (%) 

Yes 

No 

 
0 (0) 

33 (100) 

 
1 (4.8) 

20 (95.2) 
0.389(*) 

Hospital stay duration (days) 

Median (IR) 
7 (7-8.5) 8 (8-9.5) 0.044(**) 

ICU stay duration (days) 0 0  
Chest drain removal time (days) 

Median (IR) 
4 (3-5) 4 (3-5.5) 0.785(**) 

IR: interquartile range 
*: Chi-square Test 
**: Mann-Whitney U Test 
When comparing the two groups those 

with and without preoperative anemia 
among the adverse postoperative 

outcomes, only the length of hospital stay 
showed a significant difference between 
the two groups (p < 0.05). 
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4. DISCUSSION 
Our study, conducted by retrospectively 

reviewing the medical records of 54 
patients who underwent elective thoracic 
surgery at Binh Dan Hospital from 
January 1, 2023, to December 31, 2023, 
recorded a prevalence of preoperative 
anemia as defined by WHO criteria [8] of 
39% (21/54 patients). 

Preoperative anemia is a significant risk 
factor. It has been shown to be an 
independent predictor of increased one-
year mortality in a cohort of 319,703 non-
cardiac surgery patients. Preoperative 
anemia is also independently associated 
with early postoperative complications, 
such as higher 30-day morbidity following 
non-cardiac surgery.[9] This is especially 
critical in thoracic surgery patients, who 
are exposed to factors that can impair 
oxygen delivery, including one-lung 
ventilation, reduced lung volume, 
postoperative pain-related 
hypoventilation, and intraoperative 
bleeding. These factors contribute to a 
higher risk of blood transfusion and 
increased postoperative mortality.[5,10] 

In our study, there was a statistically 
significant difference in BMI between the 
anemic and non-anemic groups prior to 
thoracic surgery. This suggests a potential 
link between BMI, nutritional status, and 
anemia in thoracic surgery patients. This 
raises the question: Could improving 
patients' BMI through nutritional 
intervention prior to surgery help reduce 
the incidence of preoperative anemia? 
This question warrants further 
investigation in broader studies. 

The most common causes of 
preoperative anemia include iron-
deficiency anemia and anemia of chronic 
disease/inflammation.[9,11] Iron-

deficiency anemia can be screened using 
serum ferritin testing in patients diagnosed 
with microcytic, hypochromic anemia, 
and can be promptly treated with oral iron 
supplementation during the preoperative 
waiting period.[12] This strategy is also 
among the urgent recommendations 
proposed by the WHO.[13] In our study, 
none of the anemic patients underwent 
serum ferritin testing. A possible 
explanation for this is that the majority of 
anemic patients in our study had 
normocytic, normochromic anemia (17 
out of 21 patients, or 81%), while only 1 
out of 21 patients (4.8%) had microcytic, 
hypochromic anemia. This highlights the 
limited attention given to the evaluation 
and management of preoperative anemia 
in thoracic surgery in Vietnam. 

Managing preoperative anemia is 
crucial. For instance, in 2013, Farmer et 
al. reported outcomes from a five-year 
preoperative anemia management 
program in Western Australia, starting in 
2008. The program was effective in 
reducing adverse postoperative events 
such as mortality, infections, 
cardiovascular complications, length of 
hospital stay, blood transfusions, and also 
lowered healthcare costs.[14] Based on 
this, we propose implementing a screening 
program for iron-deficiency anemia in 
preoperative anemic patients undergoing 
thoracic surgery in future studies, and 
evaluating its impact on postoperative 
outcomes. 

In our study, only the length of hospital 
stay was significantly longer in the anemic 
group compared to the non-anemic group. 
Blood plays a key role in transporting 
oxygen, nutrients, and metabolic products 
to tissues, which is essential for 
postoperative recovery. Anemia reduces 
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this delivery, potentially contributing to 
delayed recovery and longer hospital 
stays.[15] The statistical difference in 
hospital stay duration approached the 
significance threshold (p = 0.05), 
suggesting that larger sample sizes are 
needed to more clearly determine the 
effect of anemia on hospitalization time. 

Additionally, the study did not find any 
association between anemia and other 
adverse postoperative outcomes. 
However, this study’s retrospective and 
single center design, along with its small 
sample size limits its ability to draw 
definitive conclusions. As a result, the 
findings cannot be generalized to the 
broader thoracic surgery population 
Moreover, since our sample consisted 
solely of elective thoracic surgery 
patients, it does not fully represent the 
entire population undergoing thoracic 
surgery. Therefore, we recommend 
conducting larger, multicenter prospective 
studies to more accurately assess the 
relationship between anemia and  
postoperative outcomes in thoracic 
surgery patients. 

5. CONCLUSIONS 
The prevalence of preoperative anemia 

in thoracic surgery patients in our study 
was relatively high, at 39%. This study 
did not find a statistically significant 
association between preoperative anemia 
and adverse outcomes such as blood 
transfusion, mortality, surgical site 
infection, prolonged chest drain duration, 
or extended ICU stay. However, anemia 
was associated with lower patient BMI 
and contributed to longer hospital stays, 
thereby indirectly increasing treatment 
costs. We recommend that preoperative 
anemia management in thoracic surgery 
patients is necessary and should be 

implemented in the near future. This 
approach aligns with  the World Health 
Organization’s Global Patient Blood 

Management Initiative[13] and may 
improve both clinical outcomes and 
resource utilization. 
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