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Evaluating the Appropriateness of a Single Unit Transfusion

Yongjung Park, Younhee Park, Yangsoon Lee, Eun Jung Baek, Sinyoung Kim, Hyun Ok Kim
Department of Laboratory Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: The domestic quantity of blood components consumed has been decreasing since 2002, but the
rate of a single unit RBC transfusion (SUT) has been on the increase. In the past, a SUT was regarded as
an uncesssary procedure, but currently is considered as an effective method to maintain a minimal hemoglobin
concentration for physiological needs. We investigated the actual conditions of a SUT.

Methods: We analyzed 800 cases of SUTs performed at a tertiary care university hospital between March 2006
March and February 2007. The subjects of the study were divided into a surgical group (n=561) and medical
group (n=239) for the purpose of RBC unit usage and were analyzed by groups and ordering departments,
with an analysis of the pre and post-transfusion hemoglobin concentration and hematocrit values. The distribution
according to the pre and post-transfusion hemoglobin ranges were calculated.

Results: The mean hemoglobin concentration increment of the surgical group was significantly lower than that
of the medical group (P<0.0001) and the mean pre and post-transfusion hemoglobin concentrations of the
medical group were lower than that of the surgical group (P<0.0001). Approximately 26% cases of the SUTs
performed in the surgical group were appropriate, based on a post-transfusion hemoglobin concentration below
10 g/dL. In the medical group, about 75% of the SUTs were appropriate based on a pre-transfusion hemoglobin
concentration below 9 g/dL.

Conclusion: Most transfusions are decided based on various clinical situations and opinions of the clinicians.
Therefore, continuous evaluation of the appropriateness of transfusion is necessary. In our study, the appro-
priateness of a SUT was estimated indirectly based on the pre and post-transfusion hemoglobin concentration.
Consequently, policies and strategies for performing asingle unit RBC transfusion are required. (Korean J Blood
Transfus 2007;18:177-187)
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Table 1. Characteristics of patients with single unit trans-

fusion
Surgical ~ Medical Total
group group

No. of patients 561 239 800
Age* 589+15.1 61.8+16.3 59.7£15.5

(year, range) (16~96)  (16~95)  (16~96)
Gender

(male/female) 240/321 125/114 365/435

*The results are shown as ‘meantstandard deviation (min
~max)’.

R EEES DR L

o 15 TE 2 2 FAlA 56140(70.1%), W
Alell Al 239411(29.9%)7F A= oAt £]HAG 3
o] B Aro] W3} AR} EAZoR §
el Ygtow (P=0.012), £3AGS HatAIG
o] ulste] oA mlgo] H%Th(P=0.012).
A5 Hl=et widg-3 Table 29} Zrh
T8 A F HF Hgb T 105:2.6 4.9~17.1)
g/dLollA] 10.6%1.7 (5.3~162) g/dLg}.om, T3

Table 2. Ordering frequencies for single unit transfusion
by department

Department Frequency, N Frequency, %
Anesthesiology 11 14
Cardiology 38 4.8
Cardiovascular surgery 46 5.8
Chest surgery 20 2.5
Emergency medicine 16 2.0
Endocrinology 4 0.5
ENT 20 25
Family medicine 2 03
Gastroenterology 47 5.9
General surgery 99 12.4
Hematology 3 04
Infection medicine 6 0.8
Nephrology 61 7.6
Neurology 2 03
Neurosurgery 116 14.5
Obstetrics and gynecology 37 4.6
Oncology 36 4.5
Ophthalmology 2 03
Oral and maxillofacial surgery 2 0.3
Orthopaedics 129 16.1
Pediatric neurosurgery 6 0.8
Pediatric cardiology 6 0.8
Pediatric orthopaedics 1 0.1
Pediatrics 9 1.1
Plastic surgery 7 0.9
Pulmonology 13 1.6
Rehabilitation medicine 2 03
Transplantation 13 1.6
Urology 46 5.8
Total 800 100
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Table 3. Pre- and post-transfusion hemoglobin and hematocrit levels in surgical and medical groups

Pre-transfusion ~ Pre-transfusion ~ Post-transfusion Post-transfusion 4Hgb AHct
Hgb (g/dL)* Het (%)* Hgb (g/dL)* Het (%)* (g/dLy* (%)*
Surgical group, 11.442.4 33.817.2 11.0£1.6 323147 —0.4£1.8 -1.8£5.4
(n=561) 6.3~17.1) (17.7~49.9) (6.8~162) (19.7~484)  (-5.7~3.1)  (-18.1~9.5)
Medical group, 8.4+1.7 24.7£4.9 9.4+1.4 27.7£4.3 1.0£1.2 2.843.7
(n=239) 4.9~15.1) (13.2~44.7) (5.3~14.5) (162~44.1)  (-64~34) (-183~10.3)
Total 10.5£2.6 31.1+7.8 10.6+1.7 31.0+5.0 —0.0+1.8 —0.5+5.4
(n=800) @49~17.1) (13.2~49.9) (5.3~16.2) (162~484)  (-64~34) (-183~10.3)

*The results are shown as ‘meantstandard deviation (min~max)’.
Abbreviations: Hgb, hemoglobin; Hct, hematocrit; 4Hgb, post transfusion hemoglobin - pre transfusion hemoglobin; 4 Hct,
post transfusion hematocrit - pre transfusion hematocrit; SUT, single unit RBC transfusion.

Table 4. Distribution of single unit RBC transfusion, pre- and post-transfusion hemoglobin levels in surgical groups

Department No. of SUT (%) Pre-transfusion Hgb (g/dL)*  Post-transfusion Hgb (g/dL)*
Anesthesiology 11 (2.0 12.3£2.3 (9~15.8) 11.7£1.6 (9.7~ 14.6)
Cardiovascular surgery 46 (8.2) 10.8+2.6 (6.3~15.2) 92114 (6.8~13.8)
Chest surgery 20 (3.6) 10.3£1.9 (7.4~14.5) 10.4£1.1 (8.7~12.3)
ENT 20 (3.6) 9.6£1.5 (6.9~13.2) 10.6£1.0 (8.4~13)
General surgery 99 (17.7) 10.3£2.2 (6.6~15.4) 11.1£1.7 (7.3~15.5)
Neurosurgery 116 (20.7) 11.5£2.4 (6.6~16.5) 11.0£14 (7.9~16.2)
Obstetrics and gynecology 37 (6.6) 10.5£1.7 (7.6~ 14) 10.6+1.1 (8.6~12.9)
Ophthalmology 2 (0.4) 9.1£0.2 (8.9~9.2) 9.8+£0.5 (9.4~10.1)
Oral and maxillofacial surgery 2 (0.4) 13.9+2.4 (12.2~15.6) 12.2+0.3 (12~12.4)
Orthopaedics 129 (23.0) 12.6+2.0 (7.4~17.1) 11.7£1.3 (9.4~15.9)
Pediatric cardiology 6 (1.1) 14.2+2.7 (8.7~15.7) 11.9£1.5 (9.1~13.3)
Pediatric neurosurgery 6 (1.1) 13.5+1.4 (11.6~15.6) 11.9£1.1 (10.2~13)
Pediatric orthopaedics 1 (0.2) 149 15.1
Plastic surgery 7 (1.3) 8.6£0.9 (7.3~9.5) 9.7+0.9 (8.2~11)
Transplantation 13 (2.3) 8.9+0.9 (7.7~11.3) 10.2+0.8 (9.2~11.7)
Urology 46 (8.2) 13.0+£2.1 (7.8~16.4) 11.7£1.5 (8.8~14.8)
Total 561 (100.0) 11.4£24 (6.3~17.1) 11.0£1.6 (6.8~16.2)

*The results are shown as ‘meantstandard deviation (min~max)’.

Abbreviations: See Table 3.
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Table 5. Distribution and cumulative distribution of hemoglobin levels in surgical groups

Pre-transfusion Cumulative

No. of SUT (%)

Post-transfusion

No. of SUT (%) Cumulative

Hgb (g/dL) No. of SUT (%) Hgb (g/dL) No. of SUT (%)
<7 9 (1.6) 9 (1.6) <7 1 (0.2) 1 (0.2)
7.1~8 32 (5.7 41 (7.4) 7.1~8 8 (L.5) 9 (1.6)
8.1~9 82 (14.7) 123 (22.1) 8.1~9 38 (7.0) 47 (8.4)
9.1~10 80 (14.4) 203 (36.4) 9.1~10 98 (18.0) 145 (26.0)
10.1~11 45 (8.1) 248 (44.5) 10.1~11 140 (25.7) 285 (51.2)
1.1~12 55 (9.9) 303 (54.4) 1.1~12 119 (21.9) 404 (72.5)
12.1~13 75 (13.5) 378 (67.9) 12.1~13 81 (14.9) 485 (87.1)
13.1~14 91 (16.3) 469 (84.2) 13.1~14 38 (7.0) 523 (93.9)
14.1~15 59 (10.6) 528 (94.8) 14.1~15 16 (2.9) 539 (96.8)
>15 29 (5.2) 557 (100.0) >15 5 (0.9) 544 (100.0)

Total 557 (100.0) 544 (100.0)

Abbreviations: See Table 3.
0.9% 0.2%
99 1.5% Hgb (g/dL)
7.0%25% >7.0% -
14.9% = 7.1~8
8.0% ] 8.1~9
| IS = Bl 9.1~10
L3S ) =3 10.1~11
219% [lTeTvreTezeel O 1.1~12
L /B 12.1~13
¥ F FF ~
et 05 7%, = 131
L >15

Surgical group

Medical group

Fig. 1. Distribution of post-transfusion hemoglobin levels in surgical groups and pre-transfusion

hemoglobin levels in medical groups.
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Table 6. Distribution of single unit RBC transfusion, pre- and post-transfusion hemoglobin levels in medical groups

Department No. of SUT (%) Pre-transfusion Hgb (g/dL)* Post-transfusion Hgb (g/dL)*
Cardiology 38 (15.9) 8.7£1.9 (6.7~13.6) 9.3+1.0 (6.8~11.3)
Emergency medicine 16 (6.7) 8.842.5 (5.2~13.8) 9.3£1.6 (6.6~12.4)
Endocrinology 4 (1.7) 7.6£1.0 (6.1~8.2) 8.7+2.4 (5.3~10.9)
Family medicine 2 (0.8) 8.7£1.2 (7.8~9.5) 9.7+0.5 (9.3~10)
Gastroenterology 47 (19.7) 9.1£1.6 (6.8~14.4) 10.2+1.5 (8~14.3)
Hematology 3(1.3) 10.2+1.8 (8.4~12) 10.7+1.9 (8.5~12)
Infection medicine 6 (2.5) 7.2+0.7 (6.0~7.8) 8.8+0.7 (8~9.4)
Nephrology 61 (25.5) 7.4+1.2 (4.9~10.7) 8.7+1.2 (6.3~11.9)
Neurology 2 (0.8) 12.0+4.4 (8.9~15.1) 12.0+3.6 (9.4~14.5)
Oncology 36 (15.1) 8.9+0.9 (6.7~11) 10.1+1.1 (6.6~11.7)
Pediatrics 9 (3.8) 7.6+0.8 (6~8.8) 9.0£1.6 (5.9~11.1)
Pulmonology 13 (5.4) 7.8+1.2 (5.9~9.9) 9.2+1.3 (7.1~11)
Rehabilitation medicine 2 (0.8) 8.10.9 (7.5~8.7) 9.6+0.3 (9.4~9.8)
Total 239 (100.0) 8.4%1.7 (4.9~15.1) 9.4+1.4 (5.3~14.5)

*The results are shown as ‘meanzstandard deviation (min~max)’.

Abbreviations: See Table 3.

Table 7. Distribution and cumulative distribution of hemoglobin levels in medical groups

Pre-transfusion Cumulative

No. of SUT (%)

Post-transfusion

No. of SUT (%)

Cumulative

Hgb (g/dL) No. of SUT (%) Hgb (g/dL) No. of SUT (%)

<7 41 (17.2) 41 (17.2) <7 11 (5.1) 11 (5.1)
7.1~8 69 (29.0) 110 (46.2) 7.1~8 25 (11.6) 36 (16.7)
8.1~9 68 (28.6) 178 (74.8) 8.1~9 47 (21.9) 83 (38.6)
9.1~10 34 (14.3) 212 (89.1) 9.1~10 63 (29.3) 146 (67.9)
10.1~11 8 (3.4) 220 (92.4) 10.1~11 48 (22.3) 194 (90.2)
11.1~12 9 (3.8) 229 (96.2) 11.1~12 14 (6.5) 208 (96.7)
12.1~13 3 (1.3) 232 (97.5) 12.1~13 4 (1.9) 212 (98.6)
13.1~14 4 (1.7) 236 (99.2) 13.1~14 1 (0.5) 213 (99.1)
14.1~15 1 (0.4) 237 (99.6) 14.1~15 2 (0.9) 215 (100.0)
>15 1 (0.4) 238 (100.0) >15 0 (0.0) 215 (100.0)
Total 238 (100.0) 215 (100.0)

Abbreviations: See Table 3.
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