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The development of a standardised pre-operative anaemia screening and treatment workflow can help reduce 

variation in care and optimise patients' co-morbidity prior to planned surgery. Streamlining the process of 

outpatient referrals to either patient blood management clinics for evaluation and treatment of anaemia or for 

outpatient intravenous iron supplementation in those with iron deficiency helps to smoothen the process and 

improve compliance to the workflow. In addition, this can help avoid unnecessary admissions and/or blood 

transfusions and their associated inherent risks.

Our baseline audit showed that 21.4% of women had a haemoglobin level 

<110g/L at the time of listing for surgery (22 out of 103 patients), of which 4.5% 

were screened for iron deficiency and 72.7% received haematinics. The average 

intra-operative blood loss was 170ml (5 to 2000ml). 

We developed a pre-operative anaemia treatment workflow (as shown on the 

diagram on the right) and encouraged the use of this to help guide clinicians 

when listing patients for major benign gynaecological surgery.

Following the implementation of the pre-operative anaemia treatment workflow, 

we performed a re-audit. This included 61 patients, and we note a similar 

prevalence of anaemia (21.3% had a haemoglobin level <110g/L). However, the 

detection rate of iron deficiency increased to 69.2%, with a treatment rate of 

76.9%. 

32.8% of patients had a repeat post-operative haemoglobin check, of which 55% 

had a haemoglobin drop. The average post-operative haemoglobin level is 11.6

g/dL.

Anaemia is defined as haemoglobin level <130g/L in women. Pre-operative 

anaemia is prevalent in 39% of patients undergoing major non-cardiac surgery. 

Multiple studies have reported its association with poorer outcomes and 

increased 30-day morbidity and mortality rate risk. 

Iron deficiency is the most common cause of anaemia in gynaecological 

patients, it not only causes anaemia but may also have a detrimental effect on 

tissue healing and the body’s adaptation to stress. Iron deficiency anaemia can 

be easily identified and treated. Screening and treatment of anaemia are 

essential to optimise patients' condition, reduce unwarranted blood transfusions 

and improve their outcomes. This is where patient blood management comes 

into play.

In our local setting, different surgeons may be willing to operate at different 

haemoglobin thresholds, depending on their experience and the urgency of the 

surgery. Some patients are given oral iron supplementation, but not all are able 

to maintain compliance due to the side effects. Intravenous iron is often 

underused as a treatment for persistent iron deficiency. All this leads to 

perioperative anaemia which reduces physiological reserve intra-operatively and 

increases morbidity and mortality.

Our aim is to increase the detection and treatment rate of iron deficiency 

anaemia in patients undergoing elective major gynaecological surgery.

This is a joint quality improvement project and audit conducted by the 

Department of Obstetrics and Gynaecology and Anaesthesiology at a tertiary 

centre, National University Hospital (NUH), in Singapore between November 

2020 and October 2022. 

A baseline audit was conducted in November 2020 to obtain the statistics of the 

pre-existing detection and treatment rates of anaemia in patients planned for 

elective major benign gynaecological surgery. We used a locally agreed 

threshold of Haemoglobin level <110g/L as anaemia in our population. 

A pre-operative anaemia treatment workflow was developed and implemented 

over the next year. Detection of iron deficiency was done via measurement of 

serum ferritin level. For patients unable to tolerate oral iron supplementation, we 

have streamlined a workflow to obtain outpatient intravenous iron infusion, 

hence reducing hospital admissions. Departmental education was also 

conducted via didactics teaching, including a talk on anaemia by the 

Haematologist. 

The audit cycle was then completed with a re-audit between May and October 

2022 to identify the outcomes following the recommendations instituted. 
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Figure 1: Pre-operative anaemia treatment workflow
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This audit study represents an opportunity to screen and potentially optimise and 

improve a patient’s premorbid state. Although iron deficiency is the most 

common cause of anaemia, there are also other causes, which necessitate 

proper and thorough investigation and subsequent management. Services such 

as patient blood management clinic can help with this aspect. Earlier detection 

of anaemia also allows for prompt treatment – this can be in the form of oral iron 

supplementation or intravenous iron infusion. This can help avoid and reduce 

blood transfusions, thereby also mitigating potential risks to the patients.

We also organised teaching sessions for the clinicians in the department as part 

of education on the importance of optimising peri-operative anaemia. This was

well received by the department as a survey conducted at the end of the study 

showed positive responses to these educational sessions. Going forward, these 

teaching sessions should be conducted on a regular basis to help optimise 

preparation and management of patients.pre-operatively.

1. Richards T, Musallam KM, Nassif J, Ghazeeri G, Seoud M, Gurusamy KS, Jamali FR. Impact of Preoperative Anaemia and Blood Transfusion on Postoperative 

Outcomes in Gynaecological Surgery. PLoS One. 2015 Jul 6;10(7):e0130861. doi: 10.1371/journal.pone.0130861. PMID: 26147954; PMCID: PMC4492675.

2. Delaforce A, Galeel L, Poon E, Hurst C, Duff J, Munday J, Hardy J. Preoperative Anemia Screening and Treatment Practices in Patients Having Total Joint 

Replacement Surgery: A Retrospective, Observational Audit. J Blood Med. 2020 Aug 6;11:259-265. doi: 10.2147/JBM.S254116. PMID: 32821186; PMCID: 

PMC7418168.

3. Munting KE, Klein AA. Optimisation of pre-operative anaemia in patients before elective major surgery - why, who, when and how? Anaesthesia. 2019 Jan;74 Suppl

1:49-57. doi: 10.1111/anae.14466. PMID: 30604424.

4. Morgan PN, Coleman PL, Martinez-Garduno CM, Gunaratne AW, McInnes E, Middleton S. Implementation of a patient blood management program in an Australian 

private hospital orthopedic unit. J Blood Med. 2018 Jun 18;9:83-90. doi: 10.2147/JBM.S157571. PMID: 29950914; PMCID: PMC6014436.


	Slide 1

