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Completed date: Dec 2021
Aim(s)

e To improve Nil Blood Transfusion rate in patients undergoing TKR surgeries from

98.1% to 100% in 6 months.
e Toimprove Nil 30-Day Blood Transfusion rate in patients undergoing THR

surgeries from 81% to 90% and Spinal Fusion surgeries from 87% to 90% in 6

months.
Background
See poster appended/ below
Methods
See poster appended/ below
Results
See poster appended/ below

Lessons Learnt

The project involved multiple stakeholders from Orthopaedics, Anaesthesia, Blood
Transfusion Committee as well as the SGH@VDC team made up of many departments.
The team learnt the importance of having a coordinated effort from the different
stakeholders and to include the various stakeholders early in the discussions. This
would facilitate the implementation of improvements as there is buy-in from the

stakeholders and any issues would be addressed early.
Conclusion

Reduced blood transfusion rates and its associated complications and costs were the

main benefits for the patients undergoing elective orthopaedic surgery.
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Additional Information

The standardized workflows for pre-operative anaemia screening and management
has been integrated into routine clinical workflow at the Preoperative Evaluation
Clinic (PEC) for 6 years since 2016. The standardized workflow for IV iron
replacement has also been part of routine clinical workflow for 5 years since 2017.
The perioperative anaemia guidelines was also uploaded on infonet in July 2021 (13

months to date).

For this project, one of the solutions implemented in PDCA 1 in Nov 2020 was for
early PEC referrals (21 months to date) to allow more time for screening and Hb
optimization according to the workflows mentioned above. In addition, routine iSTAT
before intra-op blood transfusion was also made part of routine clinical workflow in

the same PDCA cycle.

The PBM protocol has been implemented at a hospital-wide level since it was
integrated into PEC’s routine clinical workflow. The PBM protocol would apply to all

disciplines and cover all “at risk” patients undergoing elective surgery at SGH.
Project Category

Care & Process Redesign

Quality Improvement, Workflow Redesign, Job Effectiveness
Keywords

Value Driven Care (VDC), Elective Orthopaedic Surgeries: Total Knee Replacement

(TKR), Total Hip Replacement (THR), Spinal Fusion, Blood Transfusion Rate
Name and Email of Project Contact Person(s)

Name: Ou Yang Youheng
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Reducing rate of blood transfusion for patients
undergoing orthopaedic surgery at SGH

Dr Ou Yang Youhengt, Dr Ang Ai Leen?, Elisabeth Angelina4, A/P Darren Tay Keng Jint, Dr Pang Hee Nee?, Dr John Chen Li Tat!, A/P Tien Sim Leng?, Ngoo Yongmin#, Bryan Boey Zhi
Shen?®, A/P-Hairil Rizal Bin Abdullah3, Dr Teo Li Ming?, Dr/Eileen Sim Yilin3

— Department of Orthopaedic Surgery, Singapore General Hospltal (SGH), “Department of Haematology, SGH, 3Department of Anaesthesiology, SGH, “Clinical Governance and Quality (CGQ), SGH,
SProcess. Transformatlon and Improvement (PTI), SGH

Background Interventions / Initiatives

The | Si_ngapore I\/Iinis_try of Heelth started t_he Value Driven Care (VDC) Aim of Project CAlRES Con;igttsc;guideifess Specific Solutions
monitoring and analysis for elective orthopaedic surgeries such as Total Knee
Replacement (_TKR), TotaI_Hip Replacement (THR) and S_pinal Fueion s_urgeries. 1.Encourage early PAC appointment
One of the Iindicators monitored is the Nil Blood Transfusion rate in which cases + List cases 6 weeks to 2 months prior
with blood transfusion would ‘fail’ the indicator. The team identified blood gopzumrgzg’otno allow'ior b
transfusion as one of the areas for improvement. Low Hb levels | | Improve Hb levels ||2. PAC optimization of Hb*
PRPRE | before surgery before surgery * Newly diagnosed pre-op anaemia
Mission Statement will be flagged for Hb optimization
* To improve Nil Blood Transfusion rate in patients undergoing TKR surgeries (IV Iron)
from 98.1% to 100% in 6 months - + Option fo delay surgery for
_ -+70 1% 0 ' _ _ _ | Reducing rate of investigation of anaemia
« To improve Nil 30-Day Blood Transfusion rate in patients undergoing THR blood transfusion _
surgeries from 81% to 90% and Spinal Fusion surgeries from 87% to 90% in for patients | Patient lost | .
undergoing | significant | | Reduce surgical [|3.Conduct routine pre-op check for IV
6 months. orthopaedic | | amount of blood blood loss Tranexamic Acid eligibility*
: surgery during surgery
Analysis of problem (TKRITHR/Spinal
: : . Fusion) at SGH 4.Conduct routine pre-transfusion
Data analysis and case review were conducted by CGQ for the cases with blood \STAT to assess HB levels before
transfusion to identify significant causes of blood transfusion. Blood Intra-op transfusion*

5.Implement restrictive blood

Transfusion was Introduce objective _ VR
transfusion guidelines*

ordered based || Indicators and

The following were identified to be areas for improvement to prevent on clinician's || guidelines for Blood || * !ntroduce workilow for senior
escalation before transfusions

. i & Transfusi
unnecessary blood transfusion: nowledoe TSN . Transfuse when Hb<8
1. Haemoglobin (Hb) upon/before admission to determine the severity of ? & [PIE 2L Ol .
_ * PDCA 1 6. Sharing initiatives and their
anemia " PDCA2 monitored results to OTO & ANA"
« Significant percentage of patients presented with anemia upon/before Results
. . . 0 _ 0 — = " _ . . . —_—
admission; 52.9% - 73.3% (n=9 to 42) patients with sub-optimal Hb level.  there has been overall improvement in performance for all conditions (the
*  Example below shows TKR with 42 patients with sub-optimal Hb: performance has improved from 81.8% pre-intervention to 89.4% post
Patients With Blood Transtusions (TKR) for Jul “18 — Jun "19 intervention for THR, 98.1% to 98.4% for TKR and 87.5% to 100% for Spinal
. . Male Female Fusion respectively). Project goal has been met for patients undergoing Spinal
Severity of Anaemia No. of cases % No. of cases % _
Moderate/Severe Anaemia 3 5.1 22 37.3 Fusion surgery. |
Mild Anaemia 5 8.5 12 20.3 TAR e e
NO Anaemla 2 34 15 254 oo - 100.0% | 100.0% PE;?;: 5 PDSA2 100.0% 100.0% -
Grand Total 10 16.9 49 83.1 o | - s wn R L A SN
2. Indications for transfusion o] Medansorey I 7
«  Most transfusions occurred in the post-op phase. o ;
« 1 patient was admitted early for blood transfusion before operation. 205 h r
* Many patients We re tranSfused With Only 1 pint RBC (n:95 for TKR’ TH R e Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan'Feb‘Mar Apr‘MavlJun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ’
and Spinal Fusion), a few of them only had a minor drop in Hb after TKR i blood francfusion raie overatPostinterventon
operation or the last Hb before the transfusion was >8 g/dL. T _m,, Ceosat eosaz
. . . 100% 7974 198.5% 98.3%99'39;3,1% 98.7%8.5% T — | 98.0% ORI P a5k oga 70 3%
 E.g. for TKR, 45 patients were transfused with 1 pint: oo “:5-\% \/g/w"‘\v/*\/ 3 ﬂ’_\%m w-—m
OTO Phase NO Of unlts NO Of Cases Proportlon oase | ;r:dllgze;v;;t;%n PDSA 1 Median =97.6% = 08.4% o
Conditions transfused ' (out of 59 cases) .
Pre-op 1 1 1.7% . »
Intra-op 1 2 3.4% “
TOtaI Knee 3 1 1.7% e Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan'Feb.h!:F.;r.Mav.Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ’
Replacement 1 42 71 2% .19 19 19 19 19 19 19 19 19 19 19 19 20 20 20 20 20 20 20 20 20 20 20 20 21 21 21 21 21 21 21 21 21 21 21 21 -
P t' 2 14 23 7(y Splnal f N”f30 da:[ b;?Od tranSfUSlOn Nil blood transfusi t a}i‘z:::?lsoglgewemmn
OS Op 4 1 1 .7(y0 FUSion 1000/. 100.0% 100.0% 100.0% PDSAT 100.0800.CE00.0% 100?@9%%0.@30.0% 100.0%
. =AY Ranl gt -
3. Perioperative blood management ] ew; | pronterventon centwedmneer s t00h
« High amount of blood loss during operation resulting in a drop in Hb levels o 0
despite having optimal Hb upon/before admission. o .
E.g. THR - 5
Hb pre-/upon| Intra-op |Hb before post-| Post-op | Total RBC | Estimated " e i 0 A s O o Dac e ar or My n o Aug sp e Now e e ar A ey il g Sk Ot Now Dec
admission RBC op transfusion RBC Transfused |Blood Loss No cases in May 2020 due to Covid circuit breaker
(g/dL) Transfused (g/dL) Transfused| (Index) (ml) Sustainability Plans
13.0 2 83 | 1 S 1700 ml Patient blood management protocol has been uploaded in the department
Shah, A., Palmer, A.J.R. and Klein, A.A. (2020), Strategies to minimize intraoperative blood loss during major surgery. Br J Surg, _ _ _ _ _
107: e26-e38. doi:10.1002/bjs.11393 Infonet and implemented in the department. The monitoring of the performance
“‘Moderate/Severe Anemia: Hb<11g/dL, Mild Anemia: 11g/dL < Hb < 13g/dL (Male), 11g/dL < Hb < 12g/dL (Female) i i ] i i ]
No Anemia: Hb > 13 g/dL (Male), Hb > 12g/dL (Female) will continue via automated dashboards (Spinal Fusion dashboards will be
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