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Fig.1 Annual consumption of blood and blood products at Fukuoka University Hospital.
The ratios of fresh frozen plasma (FFP) to red blood cells including autologous blood (RBCt) have been around 0.5, in-
dicating appropriate usage of FFP. Albumin consumption (At) includes the use of isotonic (5%) albumin, hypertonic al-
bumin (20 and 25%), and plasma protein fraction (PPF). One unit of FFP is equivalent to 3 g of albumin. The ratio of At
to RBCt (At/RBt) has, however, been around 4.0, indicating excessive use of albumin. The use of 5% albumin and 25%
albumin has increased each year until promotion of appropriate usage of albumin began in July, 2006. That year the
value of At decreased 30% from the previous year and the At/RBCt ratio decreased to 2.7 from 3.9 of the previous

year.
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Fig. 2 Monthly consumption and ratio of albumin to red blood cells.
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The monthly consumption of albumin (At) decreased after promotion of appropriate usage began in July, 2006. The
value of At /RBCt for each month also decreased when compared to the corresponding value of previous years. The

At /RBCt value correlates closely with the use of albumin, because the use of RBCt is nearly constant throughout the

year.

Table 1 Consumption of albumin before and after promotion of appropriate usage

March to May 2006

March to May 2007

T e e o otole Mopertonic gy
Number of patients administered albumin 160 202 300 * 137 129 240* *
Median number of days of albumin administration per patient 1 3 1 2
Median volume of albumin administered per patient g 375 75 375 40
Median serum albumin level
Before administration of albumin g/dl 2 2.1 21 19
After administration of albumin g/dl 28 28 26 24
On the third day after two days administration g/dl 30 27 22 2
Albumin-appropriately used (Aa)!
mass g 5275 5920 11,195 4775 5252 10,027
blood unit equivalents? units 1,758 1973 3,732 1,592 1,750 3,342
Albumin-total used (At)
mass g 8,325 15,332 23,657 5,963 8710 14,673
blood unit equivalents? units 2775 5111 7.886 1,988 2903 4,891
(Aa/Ay) X 100 % 63 39 47 80 60 63
Red blood cells (RBCy) 3 units 2,617 1,881
Atv/RBCt units/units 3.0 2.6
Aa/RBCt units/units 1.4 1.8

1 Albumin was administered when serum albumin level was below 2.7 g/dL for isotonic albumin and 2.2 g/dL for hypertonic albumin (albumin

was measured using the improved BCP method).
2 3g of albumin is equivalent to 1 unit of blood.
3 Includes autologous blood.

* 62 patients were administered both isotonic albumin and hypertonic albumin.
** 26 patients were administered both isotonic albumin and hypertonic albumin.
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Fig. 3 Number of days albumin was administered to each patient.
The distribution of the number of days administered albumin to each patient in March to May of 2006 and of 2007 is
shown. The median number of days albumin was administrated to a patient decreased from 3 days in 2006 to 2 days

in 2007 for hypertonic albumin, and on the other hand 1 day for isotonic albumin in 2006 and 2007.
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Fig. 4 Distribution of doses of albumin administered to each patient.

The distribution of doses of albumin administered to each patient in March to May of 2006 and of 2007 is shown. The median dose

of hypertonic albumin per patient decreased in 2007 from 75 g to 40 g, but the median dose of isotonic albumin per patient re-

mained unchanged at 37.5 g.
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Fig. 5 Distribution of patient serum albumin levels before and after albumin administration.
The distribution of patient serum albumin levels before and after administration of either isotonic albumin or hypertonic albumin
is shown. The dashed lines at 2.7 g/dl and solid lines at 2.2 g/dl indicate the target levels of patient serum albumin after admini-
stration of isotonic albumin and hypertonic albumin, respectively. The arrows denote the median levels of serum albumin. The me-
dian serum albumin level of the patients after administration of isotonic albumin decreased from 2.8 g/dI in 2006 to 2.6 g/dI in 2007.
The median serum albumin level after administration of hypertonic albumin was 2.4 g/dl in 2007 which is, however, still higher
than the target level of 2.2 g/d/, indicating that excessive usage continued in 2007.

Table 2 Albumin and red blood cells consumption by a hospital department before and after promotion of appropriate usage

Surgery Emergency Gastroenterology! Heart Surgery  Radiology!  Other Divisions Total

Before? After? Before After Before After  Before After Before After Before After Before After
Albumin-appropriately used 1,224 819 775 941 219 110 438 385 83 227 992 861 3732 3342
(Aa) [blood unit equivalents]
Albumin-total used (A() [blood 2916 1349 1349 1,133 743 241 716 550 598 417 1564 1202 7886 4,891
unit equivalents]
Percent albumin appropriately 42 61 57 83 29 46 61 70 14 54 63 72 47 68
used-(Aa/At) X 100
RBCt (units)3 380 238 580 400 88 40 397 333 58 22 1,114 848 2617 13881
At/RBCt 77 57 23 28 84 6.0 1.8 17 103 189 14 14 30 26

I Department treats liver diseases.
2 Before defined as consumption in March to May, 2006 and after is consumption in March to May, 2007.
3 Includes autologous blood.
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EFFECTS OF PROMOTING APPROPRIATE ALBUMIN USAGE IN A
UNIVERSITY HOSPITAL

Keiko Nibu, Yuriko Nomaguchi, Kuninori Kubota, Yoko Yoshiura and Midori Kumagawa

The Blood Transfusion Services, Fukuoka University Hospital

Abstract:

The Japanese Health, Welfare and Labor Ministry in 2006 published guidelines for the use of blood products
which mandated that the ratio of volume of albumin/volume of red cell products (At/RBCt) be lower than 2.0. At
Fukuoka University Hospital, this ratio has been about 4 for the past 10 years. The Transfusion Service analyzed al-
bumin usage in March 2006 and proposed to lower the value by: 1) limiting consecutive orders of albumin to two days;
2)removing the most concentrated albumin product, 25% albumin, from use; and 3) lowering the target serum albu-
min level after administration because method of analysis changed from the bromcresol green method to the im-
proved bromcresol purple method. Promotion of appropriate albumin usage began in July 2006 after agreement to
these proposals by the Transfusion Committee.

We analyzed the consumption of albumin from March to May of 2006 and of 2007 to determine the effectiveness
of this effort. The number of patients receiving albumin decreased from 300 to 240 and the amount of total albumin
consumed decreased from 23,657 g to 14,673 g. The median dose and the median number of days of administration
of hypertonic albumin per patient decreased from 75 g to 40 g and from 3 to 2, respectively. The median serum albu-
min level after administration decreased to just below the lowered target level for isotonic albumin, but was still
above the corresponding target level for hypertonic albumin. Lastly, the proportion of albumin used appropriately in-
creased from 47% to 68%, but At/RBCt decreased only to 2.6 from 3.0. Clearly, more effort is needed to reach the goal
of 2.0.
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