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Evaluation of the Knowledge of Medical Students on Transfusion
Medicine and Patient Blood Management: Strategies to Improve
Education

Sooin Choi, M.D.", Haeri Jung, B.S.", Soo Young Moon, M.D.?

Department of Laboratory Medicine and Genetics, Soonchunhyang University Bucheon Hospital, Soonchunhyang University College of
Medicine', Bucheon, Department of Laboratory Medicine, Dongguk University llsan Hospital’, Goyang, Korea

Although transfusion is a globally prevalent medical procedure, there are knowledge gaps among physicians due
to inadequate education on this topic. Our study sought to evaluate the level of understanding and awareness among
medical students at Soonchunhyang University College of Medicine, Asan, Korea regarding transfusion medicine
and patient blood management (PBM). The findings revealed a critical need to strengthen areas of education related
to alternative treatments for various types of anemia, the impact of underlying conditions on anemia, and the
implementation of PBM strategies in non-emergency situations. This underscores the imperative need for expanded
and improved educational programs to ensure optimal patient outcomes and the safe use of blood products. (Korean
J Blood Transfus 2023;34:125-132)
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Table 1. Four patient blood management cases and explanations presented to medical students

Case 1  Description A 60-year-old female patient visited the gastroenterology clinic with persistent melena
for the past year. There were no other significant symptoms, and her vital signs
were stable. The patient had received two RBC transfusions at a local hospital, and
during the second transfusion, she experienced symptoms of respiratory distress,
hypotension, and loss of consciousness.

CBC WBC-Hb-Het-PLT 5,000/uL - 8.0 g/dL - 24.1% - 250,000/uL
MCV 78 fL, MCHC 28 g/dL
Chief complaint -Melena persisted for a year

-Vital signs were stable
Considerations: Anemia caused by small amounts of long-term gastrointestinal
bleeding is not an indication for blood transfusion. If the general condition is good,
a hemoglobin level of 7 g/dL or less is used as the standard for transfusion.
Therefore, RBC transfusion was not indicated for this patient.
Underlying disease NA
Transfusion history -Two RBC transfusions
-Transfusion-associated symptoms, including dyspnea, hypotension, and loss of consciousness
Considerations: The intention was to diagnose an anaphylactoid reaction and select
washed RBCs, but allergy-related symptoms were missed. As a result, AHTR,
TRALIL and an anaphylactoid reaction had to be distinguished.

Laboratory test -Microcytic hypochromic anemia
-Hb 8.0 g/dL
Considerations: IDA evaluation and iron supply
Case 2 Description A 55-year-old male patient undergoing treatment for MDS presented to the hospital

with epistaxis, which was successfully controlled. His vital signs were stable.

The patient had received several blood transfusions to date, but he complained

of being afraid of transfusions because he had a history of brown urine, low-grade
fever, body aches, and headache three days after receiving an RBC transfusion

at another hospital one year earlier.

CBC WBC-Hb/Het-PLT 3,000/uL - 7.0 g/dL - 21.4% - 250,000/uL
MCV 108fL, MCHC 33 g/dL
Chief complaint -Epistaxis successfully controlled

-Vital signs were stable
Considerations: Although a Hb of 7.0 g/dL is a criterion for determining a blood
transfusionin chronic anemia accompanied by blood diseases, ESA treatment should
also be considered based on the MDS category. Blood transfusions should not be
recommended for asymptomatic MDS patients without proper evaluation.
Underlying disease -MDS
Considerations: MDS is an indication of leuko-reduced and irradiated blood products.
Transfusion history -Several RBC transfusions
-Brown urine, low-grade fever, body aches, and headache three days after transfusion
Considerations: DHTR can be caused by unexpected antibodies and antigen-negative
RBCs should be selected for transfusion to prevent this.
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Table 1. Continued

Case 2 Laboratory test

Case 3 Description

CBC

Chief complaint

Underlying disease
Transfusion history

Laboratory test

Case 4  Description

CBC

Chief complaint

-Macrocytic normochromic anemia

-Hb 7.0 g/dL

Considerations: ESA treatment may be considered to improve anemia in MDS patients.
However, to ensure the effectiveness of ESA therapy, it is essential to identify the
patient’s MDS prognostic category, serum EPO levels, and transfusion dependence,

as these factors can affect the patient’s response to treatment.

A 21-year-old female patient scheduled for tonsillectomy in three weeks

underwent preoperative testing. The patient received an RBC transfusion when she
was younger and experienced a mild fever afterward. She was advised to inform
healthcare providers of this incident when hospitalized or undergoing surgery in the future.
WBC-Hb/Het-PLT 5,000/uL - 8.0 g/dL - 24.1% - 250,000/uL
MCV 78 fL, MCHC 28 g/dL

-Scheduled tonsillectomy after three weeks
-Vital signs were stable
Considerations: Asymptomatic chronic anemia requires finding the cause of the anemia
and performing treatment according to a specific diagnosis. In this patient, although
the hemoglobin level was reduced to 8.0 g/dL, it is important to prioritize

anemia assessment over immediate transfusion.
NA
-One RBC transfusion

-Mild fever after transfusion
Considerations: Given that an FNHTR is suspected, it is advisable to select
leuko-reduced blood to minimize the risk of transfusion-related complications.
-Microcytic hypochromic anemia

-Hb 8.0 g/dL
Considerations: IDA evaluation and iron supply
A 45-year-old male patient with liver cirrhosis presented with esophageal varix
bleeding and underwent an immediate variceal embolization procedure. The patient
was scheduled to receive a liver transplant from his son in a week. There are

no signs of current bleeding. Although the patient received multiple blood
transfusions, he did not experience any significant symptoms.
WBC-Hb/Het-PLT 7,000/uL - 6.0g/dL - 18.1% - 250,000/uL
MCV 102 fL, MCHC 34 g/dL

-Controlled esophageal varix bleeding
Considerations: Since Hb levels were reduced to 6.0 g/dL due to acute blood loss,
RBC transfusion should be considered. Furthermore, given that liver transplantation
surgery is likely to result in significant bleeding, it may be necessary to delay

the surgery or consider intraoperative blood salvage.
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Table 1. Continued

Case 4 Underlying disease -Liver cirrhosis
-Scheduled liver transplant after a week
Considerations: In organ transplant patients, leuko-reduced blood should be selected
to prevent HLA immunization. Moreover, since patients receive immunosuppressive
treatment, including anti-thymocyte globulin, after transplantation, irradiation
should also be considered.
Transfusion history -Several RBC transfusions without adverse events
Laboratory test -Macrocytic normochromic anemia
-Hb 6.0 g/dL
Considerations: While RBC transfusion is necessary, it i3 necessary to check
for MA and supplement any deficiencies in vitamin B12 and folic acid.

Abbreviations: CBC, complete blood count; WBC, white blood cells; Hb, hemoglobin; Hct, hematocrit; PLT, platelets; MCV,
mean copuscular volume; MCHC, mean corpuscular hemoglobin concentration; RBC, red blood cell; NA, not applicable;
AHTR, acute hemolytic transfusion reaction; TRALI, transfusion-related acute lung injury; IDA, iron deficiency anemia;
MDS, myelodysplastic neoplasm; ESA, erythrocyte stimulating agent; DHTR, delayed hemolytic transfusion reaction; EPO,
erythropoietin, FNHTR, febrile non-hemolytic transfusion reaction; MA, megaloblastic anemia.
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Table 2. Responses of medical students to case-based questions on four cases of patient blood management

No. of responses

Case Question Response (%) (total=12)
1 Is immediate red blood cell transfusion required? Not required 11* (91.7)
What could be considered as an alternative IDA evaluation 12 (100.0)
transfusion treatment? Iron supply 12 (100.0)
What kind of transfusion adverse event occurred? AHTR 4 (33.3)
TRALI 10 (83.3)
Anaphylaxis 8 (66.7)
Which specially modified blood products Washing for an anaphylactoid reaction 8 (66.7)
should be chosen during transfusion?
2 Is immediate red blood cell transfusion required? Not required 11 (91.7)
What could be considered as an alternative MDS evaluation (prognostic category, 1 (8.3)
transfusion treatment? serum EPO, and RPI)
ESA 1 (8.3)
MA evaluation 8" (66.7)
Vitamin B12, folate supplementation 9 (75.0)
What kind of transfusion adverse event occurred? DHTR 11 (91.7)
Which specially modified blood products Leukoreduction for MDS 2 (16.7)
should be chosen during transfusion? Irradiation for MDS 2 (16.7)
Antigen-negative blood for DHTR 10 (83.3)
3 Is immediate red blood cell transfusion required? Not required 2 (100.0)
What could be considered as an alternative IDA evaluation 12 (100.0)
transfusion treatment? Iron supply 12 (100.0)
What kind of transfusion adverse event occurred? FNHTR 11 (91.7)
Which specially modified blood products Leukoreduction for FNHTR 11 (91.7)
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Table 2. Continued

No. of responses

ti R
Case Question esponse %) (total=12)
4 Is immediate red blood cell transfusion required? Required 12 (100.0)
What could be considered as an alternative MA evaluation 6 (50.0)

to transfusion treatment?

Which specially modified blood products
should be chosen during transfusion?

Vitamin B12 and folate supplementation 6 (50.0)

Postponement of the scheduled surgery 0 (0.0)
Intraoperative blood salvage 0 (0.0)
Leukoreduction for scheduled LT 3 (25.0)
Irradiation for scheduled LT 97 (75.0)

Abbreviations: IDA, iron deficiency anemia; AHTR, acute hemolytic transfusion reaction; TRALI, transfusion-related acute
lung injury; MDS, myelodysplastic neoplasm; ESA, erythrocyte-stimulating agent; EPO, erythropoietin; RPI, reticulocyte
production index; MA, megaloblastic anemia; DHTR, delayed hemolytic transfusion reaction; FNHTR, febrile non-hemolytic

transfusion reaction; LT, liver transplantation.

*Six of the 11 students answered that RBC transfusions were needed before colonoscopy.
TPeripheral blood smear test (10/12), vitamin B12 and folic acid test (8/12), and thyroid function test (6/12) were submitted
as tests necessary for the differential diagnosis of macrocytic anemia. Vitamin B12 and folate tests directly associated with

MA diagnosis were considered an intended response.

TOne in nine students answered that irradiation would be needed only after LT.
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