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Development of Computerized Blood Audit Program
Using Laboratory Information System

Jungran Park, Sinyoung Kim, Jin Ju Kim', Yangsun Han, Hyosik Kim,
Jin Hwa Lee, Incheol Bae, Hyun Ok Kim

Department of Laboratory Medicine, Yonsei University College of Medicine, Seoul,
Inha University College of Medicine', Incheon, Korea

Background: Careful consideration should be given administering a blood transfusion according to the transfusion
criteria because blood components may cause various adverse reactions. In the future, a shortage of blood is
inevitable due to strengthening the criteria of donor deferral and the increasing population of aged people, and
this will cause a significant dearth of the blood supply. Therefore, we have developed a computerized blood
auditing program for reducing the amount of blood transfused by changing the transfusion practices of clinicians.
Methods: The blood audit program was developed to automatically check the clinical information, the
pretransfusion laboratory test results, the operation etc of patients who are undergoing transfusion based on the
laboratory information system (LIS). The criteria for appropriateness were based on the national transfusion
guideline and the transfusion criteria of Severance Hospital. We evaluated the transfusion appropriateness of
transfusing red blood cells (RBCs) and fresh frozen plasma (FFP) from April, 2009 to June, 2009 using this
audit program.

Results: RBCs were transfused to 2,353 patients over 5,652 episodes, and a total of 11,055 units were transfused.
FFP was transfused to 574 patients over 1,228 episodes and a total of 4,258 units were transfused. We found
that 1,120 (19.9%) RBC transfusion episodes and 377 (30.7%) FFP transfusion episodes were inappropriate.
The proportion of inappropriate transfusion was higher in surgical departments than that in medical departments.
Conclusion: Our computerized audit program evaluated a high number of transfusions in a short time, and we
obtained results reflecting the entire past history of transfusions, and we can continuously audit transfusion using
this program. We think that feedback to physicians who order transfusions would improve the appropriate use
of transfusion. (Korean J Blood Transfus 2009;20:201-211)
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No No
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No Yes
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cerebrovascular disease?

Appropriate
transfusion

AA

No
Sa0, <90%?
Yes
No
Is today operation day?
Yes
No

No
Inappropriate transfusion

The first
postop Hb
<11 g/dL?

Yes

Fig. 1. The algorithm for the
decision of appropriateness
of red blood cell transfusion.
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( FFP transfusion episode )

PT >17.4 sec
INR >1.6
aPTT >52.1 sec?

No
Fibrinogen <100 mg/dL Appropriate
Yes transfusion

No

RBC massive transfusion?
Yes

No

Inappropriate transfusion

Fig. 2. The algorithm for the decision of appro-
priateness of fresh frozen plasma transfusion.
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Fig. 3. Example of computer screen shots of first page of audit program. It displays one selected patients’
information and the appropriateness of transfusion. Patients’ names, ID numbers and doctors’ names are erased.
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3 2009-04-01 005850 0509323580  LAFRBC (400mL) HURNA | F 58 EEUR |CUB Intracersbralr @ | X | X X X | x| x| X ©
4 2003-04-01 0Z04:45 0103012603 Packed RBC (400mL) HWRMM Foa1 U 45 Renslcellcan X | X | X x XX XX X
5 2003-04-01 024827 0109524328 Packed REC (400mL) HURMA Mo oB2 | IR 181 Advancedgas O x * x X XX x o
§ 20090407 025247 0109320418  LAFRBC(400mL) EERAM | F 53 mEIUD ICUB Intracerebrait @ X | X X XX xR |[X °
7 2008-04-01 045246 0109013640 Packed RBC{320mL) HERMA M8 AEIINH 17 Hepatocellula X o x x X X x x ©
8  2009-04-01 045258 0109007512 Packed RBC(400mL) XE2HA M 62 AE2IB 181 Advencedge: © x X x x x x x [
9 2009-04-01 05:31:03 0109538654 Packed RBC{400mL) HUYIMA F o EUUHY 45 Renalcellcan X X X X X X X X X
10 20090401 05:31:17 0503320463  LRFRBC (400mL)  ERAA Mo EAuR 7 Acutemyelogi © % | X X S S I c
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0 1 S I S A T ol T B L]_l

Fig. 4. Example of computer screen shots of second page of audit program. It displays many patients’ audited
results simultaneously by types of transfusion. Patients’ names, ID numbers and doctors’ names are erased.

Table 1. Iappropriate transfusion (%) of red blood cells

Total No. of transfusion Inappropriate No. (%) of transfusion
Department
Patient Episode Unit Patient Episode Unit
Oncology 348 629 1,167 141 (40.5) 192 (30.5) 348 (29.8)
General surgery 216 379 778 97 (44.9) 141 (37.2) 271 (34.8)
Gastroenterology 371 705 1,403 93 (25.1) 140 (19.9) 258 (18.4)
Obstetrics & Gynecology 153 279 584 85 (55.6) 134 (48.4) 255 (43.8)
Neurosurgery 178 279 599 74 (41.6) 85 (30.5) 168 (28.0)
Transplantation surgery 84 182 413 50 (59.5) 83 (45.6) 158 (38.3)
Pediatrics 190 512 568 43 (22.6) 62 (12.1) 69 (12.1)
Emergency medicine 149 185 523 47 (31.5) 51 (27.6) 161 (30.8)
Urology 106 192 380 33 (31.1) 42 (21.9) 97 (25.5)
Orthopedic surgery 86 106 210 25 (29.1) 25 (23.6) 61 (29.0)
Others 1,097 2,204 4,430 139 (12.7) 174 (7.9) 309 (7.0)
Total 2,978* 5,652 11,055 826* (27.7) 1,120 (19.8) 2,144 (19.4)

*The total number shows the sum of individual departments’ numbers of transfused patients. There are 625 patients who
transfused at more than two departments.

- 206 —



AAREA 2EE o] &3t 8 AR T A4 2o At
Table 2. appropriate transfusion (%) of fresh frozen plasma
Total No. (%) of transfusion Inappropriate No. (%) of transfusion
Department

Patient Episode Unit Patient Episode Unit
General surgery 85 175 615 54 (63.5) 72 (41.1) 221 (35.9)
Cardiovascular surgery 75 89 394 55 (73.3) 55 (61.8) 154 (39.1)
Pediatrics 71 172 154 29 (40.8) 44 (25.6) 49 (31.8)
Pulmonology 69 161 580 22 (31.9) 37 (23.0) 112 (19.3)
Hematology 34 72 331 16 (47.1) 32 (44.4) 110 (33.2)
Pediatric cardiology 22 41 65 19 (86.4) 19 (46.3) 32 (49.2)
Neurosurgery 24 42 172 15 (62.5) 16 (38.1) 66 (38.4)
Gastroenterology 101 172 643 15 (14.9) 16 (9.3) 71 (11.0)
Pediatric surgery 13 27 31 6 (46.2) 10 (17.0) 10 (32.3)
Oncology 35 57 280 9 (25.7) 10 (17.5) 45 (16.1)
Others 179 261 993 60 (33.5) 68 (26.1) 243 (24.5)
Total 708* 1,228 4,258 297* (41.9) 377 (30.7) 1,097 (25.8)

*The total number shows the sum of individual departments’ numbers of transfused patients. There are 134 patients who

transfused at more than two departments.
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Fig. 5. The distribution of pretransfusion hemo-
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total transfusion episodes, and the dashed line
represents the number of inappropriate transfusion
episodes.
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