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INTRODUCTION

Patient blood management was developed to reduce allogeneic blood exposure and enhance
patient outcomes. If transfusion is required in stable and non-bleeding hospitalized patients,
prescribing one unit of red blood cells (RBC) followed by reassessment of clinical condition is
recommended. Double-unit RBC transfusion, the routine practice in the past, is still widely
practiced despite the advocate of restrictive transfusion strategy. One of the reasons could be a
lack of evidence to support the optimal number of RBC units per transfusion. Blood transfusion is
often performed to alleviate anemic symptoms. However, patient-reported outcomes were seldom
measured to evaluate transfusion requirements.

METHOD

This was a single-center prospective study conducted during Mar to Jun 2016 in the medical
department of a regional hospital of Hong Kong. Day-care and hospitalized patients requiring
RBC transfusion were recruited. Patients with active bleeding or unstable hemodynamics were
excluded. Subjects' demographics, recent transfusion history, comorbidities, transfusion trigger
and the number of RBC units transfused were obtained. Patient-reported outcomes were
measured on the day of transfusion (Day 0), and on Day 1 and 7 post-transfusion. Two health-
related quality of life (HRQOL) instruments, i.e. Short-form 12 version 2 (SF12v2) and
Functional Assessment of Cancer Therapy Anemia Subscale (FACT-AnS) in traditional Chinese,
were administered to measure the general health status and anemic symptoms respectively.
Physical Component Summary (PCS) and Mental Component Summary (MCS) scores were then
derived from SF12v2. The number of RBC units transfused in one week and post-transfusion
hemoglobin (Hb) level were evaluated. Linear regressions were performed to study the
relationship between the changes in PCS, MCS and FACT-ANS on Day 1 and Day 7 from Day 0
with the number of RBC units transfused. Factors associated with the number of RBC units
transfused were controlled. Other predictors of the changes in HRQOL were included in the
regression analysis.



RESULTS

34 day-care and 67 hospitalized patients were recruited with HRQOL surveys completed on Day
0. The surveys were completed by 97 patients on Day 1 and 78 patients on Day 7. Forty-seven
patients (47%), who were transfused with 2 or more units of RBC, were classified as double-unit
group. The median transfusion trigger was 7.6 [IQR 7.0 — 7.9] g/dL in the single-unit group and
7.0 [IQR 6.2 — 7.8] g/dL in the double-unit group (p <0.05). There was a trend of higher
Charlson's Comorbidity Index (CCI) (p = 0.09) in the single-unit group. Baseline PCS, MCS and
FACT-ANS scores on Day 0 were comparable in both groups (p = 0.35, 0.45 and 0.15
respectively).

The changes in HRQOL of all subjects were summarized in Table 1. FACIT-AnS improved after
transfusion but the effect size was small (Cohen's d < 0.5). There was improvement of PCS on
Day 7. The change of MCS was non-significant.

The mean number of transfused RBC in one week was 0.7 units less in the single-unit group (p <
0.001). The post-transfusion Hb level was 0.9g/dL (95% CI: 0.3, 1.6) and 1.1g/dL (95% CI. 0.2,
1.9) higher in the double-unit group on Day 1 and Day 7 respectively.

Having controlled for transfusion trigger, CCl and RBC transfused during Day 1 to Day 7, the
changes in HRQOL were not associated with the number of RBC units transfused (Table 2). Day-
care patients had greater improvement in HRQOL on Day 1 but not on Day 7. The improvement
of HRQOL in those having worse baseline scores was more significant. RBC use in the past 7
days was not associated with the change in patient-reported outcomes.

CONCLUSION

Double-unit RBC transfusion was frequently performed, especially in patients with a lower Hb
level. Blood transfusion could improve anemic symptoms but the effect on general health status
was insignificant during early follow-up. The average number of RBC units transfused in one
week was 28% less in the single-unit group. Post-transfusion Hb level was higher after double-
unit transfusion, but there was no evidence it led to more significant improvement in patient-
reported outcomes. Day-care patients had earlier improvement in HRQOL but the effect
disappeared after one week. Patients with worse symptom score at baseline had greater
improvement in HRQOL. It is proposed that the practice of single-unit RBC transfusion is
appropriate in terms of alleviating anemic symptoms and reducing overall blood use.



Table 1. Changes in HRQOL on Day 1 and Day 7 post-transfusion

Day 1 -Day 0 Day 7—-Day 0
N=97) N=78)
Change  Cohen’s d p-value Change  Cohen’sd p-value
PCS 2.6 0.20 0.13 0.28 0.04 *
MCS 0.6 0.05 0.72 0.12 0.32
FACT-AnS 4.2 0.30 0.0002 *** 0.27 0.001  ***

PCS - Physical component summary; MCS - Mental component summary; FACT-AnS - Functional

Assessment of Cancer Therapy-Anemia Subcale.
* p<0.05; ** p <0.01; *** p <0.001.

Table 2 — Predictors of changes in patient-reported outcomes

A PCS Day - Day 0

A PCS Day 7- Day 0

N=97) N=178)
Bagi' (95% CI)  p-value Bag; (95% CI) p-value
Double unit transfusion 4.2 (-1.0,9.4) 0.1 3.9 (-2.5,10.3) 0.23
Transfusion trigger (g/dL) 0.5 (-2.0,3.1) 0.67 -1.3 (-4.8,2.1) 0.44
Total RBC use last week (units) -1.8 (-4.2, 0.6) 0.15 0.6 (-4.2,3.0) 0.74
RBC use during Day 1-7 (units) - - - -1.6 (-5.3,2.0) 0.37
Day-patient 55 (0.1,11.0)  0.047 * 3.6 (-3.0,10.3) 0.28
CCI -0.8 (-3.4,1.8) 0.55 -1.3 (-4.3,1.7) 0.39
PCS on Day 0 -1.0 (-1.2,-08) <0.001 *** 09 (-1.2,-06)  <0.001 ***

R?=0.51; p-value < 0.001

R? = 0.42; p-value < 0.001

A MCS Day 1- Day 0

A MCS Day 7- Day 0

N=97) (N=78)
Bugi (95% CI)  p-value Bagi (95% CI)Y p-value
Double unit transfusion -0.1 (-5.2,5.0) 0.96 -1.0 (-7.7,5.7) 0.77
Transfusion trigger (g/dL) -0.5 (-3.0,2.0) 0.70 -2.0 (-5.6,1.7) 0.28
Total RBC use last week (units) -0.7 (-3.0, 1.6) 0.53 1.2 (-2.5,4.9) 0.51
RBC use during Day 1-7 (units) - - - 0.17 (-3.6,3.0) 0.93
Day-patient 7.6 (2.3,12.9) 0.006 ** 5.7 (-1.2,12.6) 0.11
CCI 2.4 (-0.1,5.0) 0.06 1.3 (-1.9,4.4) 0.43
MCS on Day 0 -1.0 (-1.2,-0.8) <0.001 *** -1.1 (-1.3,-0.8)  <0.001 ***

R} =0.57; p-value < 0.001

R =0.54; p-value < 0.001

A FACT-AnS pay | - Dayo

A FACT-AnS pay 1 -Dayo

N =97) (N=18)
Bagi (95% CI)  p-values Bagj (95% CI) p-values
Double unit transfusion 1.1 (:3.0,5.1) 0.61 2.4 (-3.4,83) 0.40
Transfusion trigger (g/dL) 0.2 (-1.8,2.2) 0.82 -1.9 (-5.0,1.3) 0.24
Total RBC use last week (units) -1.5 (-3.3,0.3) 0.11 -1.0 (-4.2,13) 0.56
RBC use during Day 1-7 (units) - - - -1.0 (-4.3,24) 0.57
Day-patient 7.7 (3.4,12.0) <0.001 *** 2.1 (-4.0,8.2) 0.49
ccI 0.5 (-1.6,2.5) 0.65 2.1 (-4.8,0.7) 0.14
FACT-Ans on Day 0 03 (-0.4,-0.1) <0.001 *** 03 (-0.5,-02)  <0.001 ***

R?=0.21; p-value < 0.001

R =0.16; p-value = 0.006

CCI — Charlson’s comorbidity index; PCS — Physical component summary; MCS — Mental component
summary; FACT-AnS — Functional Assessment of Cancer Therapy-Anemia Subscale.

A — Change in HRQOL scores

T Bagj — Adjusted regression coefficient derived from multiple linear regression.

- not-appplicable
* p<0.05; ** p <0.01; *** p < 0.001.
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