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Evaluation of the Level of Minimum Hemoglobin Trigger for Red Blood
Cell Transfusion according to Clinical Departments
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Background: Red blood cell (RBC) transfusion is one of the major treatments for correcting anemia, but its use
should be carefully considered because of adverse transfusion reactions and inappropriate usage. Therefore,
individual health care facilities have self evaluated their use of transfusion in an attempt to decrease unnecessary
procedures. In this study, we evaluated the differences in the minimum hemoglobin (Hb) trigger for RBC transfusion
among clinical departments in Severance Hospital.

Methods: We analyzed the electronic medical records of RBC transfusion episodes that were conducted at a Hb
level above 8 g/dL from July 2014 to September 2015. We classified these data by clinical department, and
considered the overall medical conditions of the patients. The minimum Hb trigger level in this study was defined
as the lowest Hb level within 24 hours prior to RBC transfusion.

Results: A total of 4,953 RBC transfusion episodes that were conducted at Hb levels above 8 g/dL were analyzed
over that period. In general, the minimum Hb trigger level was higher in the operation group than the hemorrhage
group. When compared among clinical departments, the department of orthopedic surgery, neurosurgery,
rehabilitation medicine, and anesthesiology showed high levels of minimum Hb trigger equal to or greater than
10 g/dL.

Conclusion: The minimum Hb trigger level differed among clinical departments, with the operation group showing
a much higher level of minimum Hb trigger. We hope that these data will be practically applied to establish plans
and strategies for managing the appropriateness of RBC transfusions in Korea. In addition, continuous evaluation
and transfusion education for clinical departments should be performed. (Korean J Blood Transfus 2017;28:49-57)
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Table 1. Criteria for appropriate transfusion of red blood cells in Severance Hospital

Variable Criteria Hb (g/dL)
Pre-transfusion Hb level (within 24 hours prior to transfusion) ~ Without any of the following items: <8.0

If (one of the followings): Age =65 years or <6 months <10.0

Operation day

Cardiovascular or cerebrovascular disease
Arterial oxygen saturation <90%
Current hemorrhage or bleeding
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Table 2. Characteristics of patients with inappropriate transfusions of red blood cells according to clinical departments

Transfusion episodes

Department Age (year)* % Male
No. (%)
Urology 191 3.9 57.7+14.9 68
Cardiovascular and thoracic surgery 215 4.3 51.8£15.7 73
Rehabilitation medicine 109 22 49.2£17.7 83
Plastic surgery 77 1.6 32.1£23.5 40
Pediatrics 223 4.5 7.6%6.9 48
Orthopedic surgery 562 11.3 50.8+25.8 36
Obstetrics and gynecology 598 12.1 47.8+10.4 0
Neurosurgery 544 11.0 41.7+22.4 50
Neurology 3 0.1 65.316.11 67
Internal medicine 1,611 32.5 53.2+12.0 63
General surgery 561 11.3 44.4+23.0 60
Emergency medicine 149 3.0 51.9+16.5 67
Anesthesiology 110 22 48.5t24.3 53
Total 4,953 100 47.6+20.1 51

*Data are shown as the mean+SD.
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Fig. 1. The box and whiskers plot of Hb trigger
levels in the 13 clinical departments; The boxes
represent the values of interquartile range (=Qs—Q1),
and the whiskers represent the distances between the
lowest and highest value.

Abbreviations: URO, urology; CS, cardiovascular
and thoracic surgery; RH, rehabilitation medicine;
PS, plastic surgery; PED, pediatrics; OS, orthopedic
surgery; OBGY, obstetrics and gynecology; NS, neuro-
surgery; NR, neurology; IM, internal medicine; GS,
general surgery; EM, emergency medicine; ANE,
anesthesiology.
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Table 3. Comparisons of Hb trigger levels among whole group, operation group, and hemorrhage group

Whole group* Operation group Hemorrhage group Operation vs
Variable Hb Hb Hp  Hemorrhage PTotla 1 §
No.o ) gayt N B gayt N B gyt Pawe’ T

Urology 191 39  95£19 57 46 11.8t19 7 1.2 87+0.8 <0.001 <0.001
Cardiovascular and 215 43 94+17 52 42 110423 39 67 9.1+1.2 <0.001 <0.001

thoracic surgery
Rehabilitation medicine 109 2.2 10.4+0.9 0 00 - 3 05 11.5%0.1 - 0.128
Plastic surgery 77 1.6 9.7x1.6 29 23 10.6+1.8 4 07 8807 0.109 0.064
Pediatrics 223 45  9.1+£16 7 06 10418 21 3.6 10.0£1.1 0.796 0.002
Orthopedic surgery 562 11.3 12.0£2.0 413 333 129+14 7 1.2 11722 0.201 <0.001
Obstetrics and 598 121 9.2+13 90 7.3 11.1+1.7 48 83 93x14 <0.001 <0.001

gynecology
Neurosurgery 544 110 105+22 288 232 12.1+1.8 12 2.1 8.5+3.0 <0.001 <0.001
Neurology 3 01 8303 0 00 - 0 00 - - -
Internal medicine 1,611 325 8.7+1.2 33 27  9.1+15 298 516  9.1%15 0.816 0.001
General surgery 561 113 93+1.7 165 133 109+2.1 54 93  8.6t14 <0.001 <0.001
Emergency medicine 149 3.0 9.8+2.1 19 1.5 11.0+23 79 137 9.6£1.9 0.020 0.071
Anesthesiology 110 22 10.3+23 87 7.0 10622 6 1.0 9.0+24 0.020 0.112
Total 4,953 100 9.6t1.9 1,240 100  11.8£2.0 578 100 9.2+t1.6 <0.001 <0.001

*Whole group, including operation group and hemorrhage group; "Data are shown as the means+SD; TComparison between
operation group and hemorrhage group, with use of Students’ unpaired t-test or Mann-Whitney test; §Comparison among
three groups, with use of one-way analysis of variance (ANOVA) or Kruskal-Wallis test.
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