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Table 1 Disease codes (ICD-10 codes) and surgical codes used for identifying risks of transfusion

Risk factor Diagnostic group ICD-10 Surgical code
Cardiovascular surgery Malignant neoplasm of heart C380 K544$
Benign neoplasm of heart D151
Acute myocardial infarction 1218, 1228, 123§, 124$, 1510 K5528, K553$, K554, K555%, K576%
Angina pectoris 1208, 1258 K5528, K553$

Cardiomyopathy

142%, 1438, 1515

K5538, K554$, K555$, K557-2

Valve diseases

1058, 1063, 107§, 134$, 135$, 1368, 137$

K5548, K555$, K558, K5601, K557-3

Multiple valve diseases 108%

Endocarditis 1338, 138

Heart failure 150% K5538$, K5548, K555$

Aortic aneurysm and 1710 K552%, K5548, K555$, K560$

dissection

Ruptured aortic aneurysm

1711, 1713, 1715, 1718

Unruptured aortic aneurysm

1712, 1714, 1716, 1719

Cardiopulmonary
bypass

K601$

Hip fracture surgery

S720, S721, S722

K0461, K0811

Gastrointestinal

K250, K252, K254, K256, K260, K262,

bleeding K264, K266, K270, K272, K274, K276,
K280, K282, K284, K286, K290, K920,
K921, K922

Hematopoietic Acute leukemia (€910, C912, C913, C914, CI15, CI17,

disorders €919, €920, C924, C925, C927, C929,

€930, C932, C937, C939, C950, C952,
C957, C959

Chronic leukemia

C911, C921, C931, C941, C951

Malignant lymphoma

C81, C82, C83, C84, C85

Multiple myeloma

C90

Myelodysplastic syndromes

D46

Aplastic anemia

D610, D611, D612, D613, D618, D619

Obstetric bleeding

0441, 0450, 0460, 067, 0670, 0678,
0679, 072, 0720, 0721, 0722, 0723,
0751

Severe trauma

S11, S15, S25, S26, S35, S36, S39, S45,
$49, S75, S78, S85, S88, T04, T11, T79

Chronic renal failure

1120, 1131, N180, N188, N189

Disseminated
intravascular
coagulation (DIC)

P65, P60, D65

Major risks of transfusion were identified, and disease codes (ICD-10 codes) and surgical procedure classification code (from the Ministry of
Health and Welfare in Japan) for each risk factor are shown in the Table. If a case had any disease or surgical codes, the case was classified

as having a risk factor.
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Table 2 Characteristics of 73 hospitals included in this

study
Percentile
Factor Range

25% 50% 75%
No of beds 43-1,106 | 2505 350 605
No of hospitalizations 93-2468 | 368 576 1,012
(/month)
Mean length of stay (days) 9.6 -258 132 16 19.3
Hospital mortality (%) 0%-77% | 32% | 45% | 52%

All RBC units transfused | 2.7-2286 | 333 50.2 73.7
(/100 beds/month)

All PLT units transfused 0-372 19.1 457 120
(/100 beds/month)
All FFP units transfused 0-181 109 23.1 42.6
(/100 beds/month)

All ALB transfused (g/100 | 29.7-1526 | 146 300 465
beds/month)
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Table 3 Usage of blood products by patient charac-
teristics and by risk*

Factor RBC | PLT FFP | ALB
Age
0 16% | 06% | 09% | 15%
1-19 06% | 03% | 03% | 05%
20-64 35% | 1.0% | 1.0% | 2.3%
65-79 65% | 15% | 1L7% | 4.3%
80+ 90% | 11% | 13% | 4.6%
Death 23% | 82% | 74% 21%
Hematopoietic disease* 17% 64% 6% 5%
Gastrointestinal bleeding 19% 7% 11% 11%
Cardiovascular surgery 18% 13% 33% 16%
DIC 9.9% 17% 22% 12%
Plasma exchange 04% | 06% | 72% | 09%
Chronic renal failure 12% 6% 10% 11%
Liver cirrhosis 5% 3% 11% 13%
Malignant tumor
Without chemotherapy 20% 6% 17% 26%
With chemotherapy 5% 3% 2% 6%
Obstetric bleeding 0.3% 0.1% 0.3% 0.1%
Severe trauma 16% | 05% | 25% 1.0%

* Proportion of total units of blood product used by pa-
tients within each risk factor to the hospital-wide use of
the blood product

T Includes hematopoietic malignancies

RBC: red blood cell, PLT: platelet, FFP: fresh frozen plas-
ma, ALB: albumin
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Table 4 Multiple linear regression models
RBC Platelet FFP Albumin
Factor
Coefficient P Coefficient P Coefficient P Coefficient P
Model 1
Bed size (acute bed)
25th —50th percentile - 0.06 0.67 - 002 0.54 - 002 0.74 - 007 0.61
50th - 75th percentile - 014 0.37 =001 0.89 - 005 044 - 015 0.31
+ 75th percentile - 028 0.12 - 003 0.55 - 011 0.19 - 024 0.17
Annual volume of general anesthesia
25th —50th percentile 0.09 049 0.01 0.80 0.07 0.26 0.087 0.50
50th —75th percentile 0.26 0.07 0.02 0.66 0.06 0.34 0.147 0.28
+ 75th percentile 0.36 0.02 0.06 0.18 0.12 0.09 0.256 0.08
Provision of bone marrow transplantation 0.26 0.04 0.18 < 0.001 0.08 0.19 0.123 0.32
Provision of cardiovascular surgery 0.18 0.13 0.06 0.08 0.15 0.01 0.158 0.18
Provision of plasma exchange 0.30 0.01 0.05 0.14 0.07 0.17 0.229 0.04
Constant 0.52 < 0.001 0.06 0.12 0.03 0.54 0.314 0.009
R2 (Adjusted R2) 0.41 (0.33) 0.54 (0.48) 0.31 (0.22) 0.25 (0.14)
Model 2
Age
+ 80 0.12 < 0.001 — — — — 0.10 0.005
Annual volume of cardiovascular 1.11 < 0.001 0.46 < 0.001 0.70 < 0.001 0.74 < 0.001
surgeries/bed
Annual volume of plasma exchanges/bed 31 0.05 1.3 0.02 1.3 0.05 554 < 0.001
Annual volume of DIC/bed 0.99 0.005 — — 0.55 < 0.001 — —
Annual volume hematopoietic 0.02 0.003 0.018 < 0.001 — — — —
diseases/bed
Annual volume of malignancies/bed — — — — — — 0.12 < 0.001
Constant 0.17 0.07 0.045 0.005 0.04 0.056 =001 0.90
R2 (Adjusted R2) 0.73 (0.71) 0.70 (0.68) 0.69 (0.67) 0.47 (0.44)
Model 3
Predicted usage of blood products 1.00 < 0.001 0.90 < 0.001 1.1 < 0.001 1.04 < 0.001
Constant 26 0.99 476 0.46 - 194 0.32 — 841 0.66
R2 (Adjusted R2) 0.88 (0.88) 0.64 (0.63) 0.78 (0.77) 0.77 (0.77)
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Abstract:

We analyzed blood product use by utilizing large administrative data (DPC data) provided by 73 acute care hos-
pitals in Japan. We developed three multiple linear regression models to predict hospital-wide use of blood products
and components (red blood cells, platelets, fresh frozen plasma, and albumin), and evaluated predictive accuracy of
each model with R2 values. The first model had five predictive factors representing the structure of each hospital:
bed size, annual volume of general anesthesia, provision of cardiac surgery, bone marrow transplantation, and plasma
exchange therapy. The second model predicted blood usage by patient age and across several diseases (e.g., hema-
topoietic disease) and surgical procedures (e.g., cardiovascular surgery), which consume a large volume of blood prod-
ucts. The third model predicted hospital-wide blood product use by adjusting for the distribution of diagnostic groups
at the hospital. By identifying the most important diagnostic group (disease or surgical procedures) with respect to
blood usage, we found that most blood products were consumed by a small number of diagnostic groups. The third
model had significant predictive accuracy, and the second model also showed relatively satisfactory accuracy. In con-
trast, bed size and annual volume of general anesthesia were not significantly associated with the use of blood prod-
ucts after adjusting for other factors. By utilizing DPC data, we are now able to easily assess risk-adjusted blood prod-
uct use.
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