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Establishment of a Maximum Surgical Blood Order Schedule and Red Blood Cell Mean
Transfusion Units Per Patient According to Adjacent Diagnosis Related Groups Patient
Classification System
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Background: For effective management of blood components, periodic updates of the maximum surgical blood order schedule (MSBOS) using
recent data are crucial. This study aimed to establish an updated MSBOS and red blood cell (RBC) mean transfusion units per patient according to
the adjacent diagnosis related groups (ADRG) classification system.

Methods: This retrospective study was based on an audit of the medical records of inpatients at a tertiary hospital between January and Decem-
ber 2017. We investigated transfusion-related data to establish the MSBOS and determine the RBC mean transfusion units per patient according
to the ADRG and compared these updated values with previous data.

Results: During the investigated period, a total of 5,607 RBC units were transfused in 17,382 patients. The revised MSBOS was similar to the pre-
vious MSBOS in most surgeries. Among the 130 ADRG codes analyzed, 34 codes showed an increase, while 96 codes showed a decrease in RBC
mean transfusion units per patient, compared to data from 2007. Qverall, the RBC mean transfusion units per patient in 2017 was 0.89 units less
compared to that in 2007 after adjusting for age (95% CI: 0.853-0.912).

Conclusions: The revised MSBOS was similar to that of the previous versions. However, there were differences in the number of RBC transfu-
sion units used in some surgeries and disease treatments compared to those in the past. Considering the changes within the medical environment,
this study highlights the importance of periodic evaluation of MSBOS and RBC transfusion usage.
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Table 1. Maximum surgical blood ordering schedule (MSBOS) in elec-
tive surgery

MSBOS Revised MSBOS

Elective Surgery (2004) (2019)
General surgery

Mastectomy T&S T&S

Esophageal resection 3 3

Gastrectomy, total 2 2

Gastrectomy, subtotal T&S T&S

Partial hepatectomy 5 4

Cholecystectomy T&S T&S

Whipple's operation 3 3

Miles" operation 2 1

Hemicolectomy T&S T&S
Neurosurgery

VP shunt insertion T&S T&S

Laminectomy (in Neurosurgery) T&S T&S

Craniotomy (Hematoma, Hemorrhage) 3 2

Craniotomy (Tumor) 3 2
Thoracic surgery

Valve replacement 6 7

V/SD repair 3 3

ASD repair 2 2

CABG 6 5
Orthopedic surgery

Anterior fusion with laminectomy 3 T&S

(in orthopedic surgery)
Posterior fusion with laminectomy 3 T&S
(in orthopedic surgery)

Total Hip 3 2

Leg amputation T&S T&S
Qbstetrics & gynecology

Abdominal hysterectomy (TAH) T&S 1

Radical hysterectomy (Wertheim) 3 1
Urology

Kidney transplantation 2 1

Prostatectomy 2 2

Abbreviations: ASD, atrial septal defect; CABG, coronary artery bypass graft sur-
gery; TAH, total abdominal hysterectomy; T&S, type and screen; VP, ventriculoperi-
toneal; VSD, ventricular septal defect.
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Table 2. Comparison of RBC mean transfusion units per patient between 2007 and 2017, during surgeries

RBC mean transfusion  Average age of patients

No. of patients

ADRG code ADRG code name units per patient (year)
2017 2007 2017 2007* 2017 2007
F021 Aortic valve surgery (with cardiac catheterization) n 3 8.6 18.8 64.3 67.0
N092 Other female genital tract surgery 6 4.8* 32 65.5 39.0
F032 Mitral valve and tricuspid valve surgery (without cardiac catheterization) 5 4.7 5.1 50.8 534
FO53 Other cardiothoracic surgery (with pump) 9 2 44 55 61.7 440
W020 Limb replantation, hip and femoral surgery for polytrauma treatment 6 4 38 4.8 760 56.8
H500 Endoscopic procedure in variceal bleeding 1 9 32 39 61.4 476
B0O19 Other major craniotomy (excluded trauma) 13 1 3.2* 22 63.5 57.1
HO11 Major pancreatic surgery 15 8 3.1 5.6 68.1 59.5
1110 Other hip and femoral surgery 46 31 26* 20 72.8 69.6
HO13 Major hepatic resection 14 4 24 10.3 61.1 46.0
G112 Other operation in digestive system 48 64 23" 1.6 57.5 57.1
(G045 Peptic ulcer surgery 7 8 23" 15 56.0 484
(G032 Major colectomy 80 60 22 29 66.6 59.7
1023 Partial hip replacement 46 28 1.6 20 785 745
BO15 Resection of supratentorial tumor (excluded trauma) 15 8 1.6 3.1 59.6 51.1
(G043 Total gastrectomy 27 52 1.6 25 59.3 57.2
N021 Adnexal malignant tumor extraction 57 25 1.5 23 55.1 523
1062 Other spinal fixation 64 79 13 43 59.4 57.8
GO Esophageal benign tumor radical operation and esophageal reconstruction 7 3 13 4.1 67.3 60.7
1032 Total knee arthroplasty 93 45 1.24 13 70.2 67.3
H021 Major biliary surgery 13 16 1.2 25 62.1 62.9

*RBC mean transfusion units per patient in 2017 were higher than those in 2007.

*RBC mean transfusion units per patient in 2007 were obtained from the survey by the Health Insurance Review € Assessment Service (HIRA).

Abbreviation: ADRG, adjacent diagnosis related groups.
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Table 3. Comparison of RBC mean transfusion units per patient between 2007 and 2017, due to medical conditions

RBC mean transfusion Average age of

No. of patients

ADRG code ADRG code name units per patient patients (year)
2017 2007 2017 2007* 2017 2007
R600 Acute leukemia 39 44 24 56 525 16.6
Q610 RBC disorder 59 &) 20 22 62.6 519
G613 Other bleeding in the Gl tract (without perforation) 98 49 1.9* 1.0 67.3 492
B730 Nontraumatic encephalopathy 1 4 1.7 30 62.5 583
L1603 Other renal failure 97 17 1.5" 09 70.7 63.1
L601 Acute renal failure 52 3 14" 09 72.2 74.7
H602 Liver cirrhosis and alcoholic hepatitis with moderate complication 69 45 1.7 0.1 56.3 59.2
H601 Liver cirrhosis and alcoholic hepatitis with major complication 15 35 1.1 24 52.7 54.1
H603 Liver cirrhosis and alcoholic hepatitis without complication 108 102 1.0 0.4 59.2 53.2
1602 End stage renal disease 170 1 1.0 1.5 67.2 450
F600 Cardiovascular disease with acute heart failure (with major complication) 8 1 1.0* 0.8 79.8 755
H623 Malignant tumor in hepatobiliary tract or pancreas, other 330 116 09 1.0 65.1 64.2
R610 Lymphoid and non-acute leukemia 275 266 0.7* 0.4 59.6 430
H613 Malignant tumor in liver, other 235 226 0.6" 04 66.0 59.2
E616 Respiratory infection and inflammation, other 46 18 0.6* 0.4 78.2 63.8
(G630 peptic ulcer, other 21 48 0.6" 0.4 700 57.0
Q600 Dysfunction in WBC and hematopoietic organ 78 81 0.6 1.7 371 254
F630 Heart failure and shock 89 72 0.6" 03 760 7.8
(G603 Malignant tumor in gastrointestinal tract, other 528 368 0.6 0.7 64.7 61.7
T602 Sepsis without complication 31 49 0.5 1.0 234 304
E633 Neoplasm in respiratory system, other 285 216 0.5" 03 68.7 65.7
W610 Polytrauma without surgery 12 14 04 13 58.4 459

*RBC mean transfusion units per patient in 2017 were higher than those in 2007.

*RBC mean transfusion units per patient in 2007 were obtained from the survey by the Health Insurance Review & Assessment Service (HIRA).

Abbreviations: ADRG, adjacent diagnosis related groups; Gl, gastrointestinal.
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