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INTRODUCTION

• Anemia is diagnosed by a hemoglobin (Hb) concentration below 

12 g/dL in women and 13 g/dL in men [1]. 

• Physiologically, anemia is present when there are insufficient 

circulating red blood cells to meet physiological oxygen-

carrying needs [2]. 

• It is possible that these epidemiological thresholds  may 

contribute to the under recognition and under treatment of 

anemia in women [3]. 

• We hypothesized that women with preoperative 

borderline anemia, defined by Hb levels between 

12 and 13 g/dL, are at increased risk for adverse 

postoperative outcomes. 

RESEARCH QUESTION
13,610 women (11.2%) and 7,841 men (6.5%) had a 

preoperative Hb value between 12 to 13 g/dL, of whom 

1,192 women (7.5%) and 1,070 men (6.7%) experienced 

major adverse outcomes.

PRIMARY ANALYSIS 

• The odds of major adverse outcomes including 

mortality increased by 15% per each g/dL decrease in 

preoperative Hb for (ORadj 1.15, 95%CI 1.14 to 1.16, 

p<0.001) irrespective of sex (Figure 2).

CO-PRIMARY ANALYSIS 

• Women with borderline anemia were at higher risk of 

major adverse outcomes (ORadj 1.09, 95%CI 1.00 to 

1.18, p=0.047) compared to non-anemic women.

TRANSFUSION VOLUME

• The adjusted predicted volume of red blood cell 

transfusion is shown in Figure 3 as a standardized 

parameter, expressed as a percentage of the patient’s 

estimated blood volume (%EBV), allowing for 

comparison relative to total blood volume.

RESULTS

EXPOSURE

• Last Hb value within 30 days prior to the 

procedure

OUTCOME

• Composite of all-cause mortality, hospital 

readmission and major postoperative 

complications within 30 days

STATISTICAL ANALYSIS 

• Multivariable logistic regression analysis 

adjusted for several factors (Table 1)

• Restricted cubic splines and logistic Model
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CONCLUSION
• Preoperative anemia was  linked to a higher risk of 

adverse postoperative outcomes including 30 day  

mortality in a magnitude-dependent manner. 

• This was comparable between men and women, but 

only within distinct hemoglobin thresholds.

• Further evidence is needed to determine whether 

clinicians should consider using universal 

hemoglobin thresholds in the perioperative setting.
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