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Inspection and Evaluation of Blood Cold Chain
Yi Gyung Kim, M.S.", Na Mi Kim, B.S.", Choong Hoon Jang, M.T, Hyun Ok Kim, M.D.2 Jun Nyun Kim, M.D.’

Division of Blood Safety Surveillance, National Institute of Organ, Tissue and Blood Management', Seoul; Department of Laboratory Medicine,
Yonsei University Health System?, Seoul, Korea

Background: Due to the importance of the cold chain related to vaccine transportation, it is necessary to establish
a blood cold chain operation strategy by checking the status of blood transportation from blood donation to
transfusion.

Methods: The blood transportation system and blood storage facilities were checked by inspecting the Korean
Red Cross (KRC) Blood Centers and its affiliated supplier and Hanmaeum Blood Center. The status of the cold
chain was evaluated through an interview with the quality control manager or blood supply team leader. For the
hospital, the status was investigated from the perspective of the 30-min rule. A questionnaire survey was conducted
for medical technicians and nurses working at the hospital.

Results: Data on temperature during transport of blood components were computerized, and all standards were
met. A nationwide network that could supply blood from the blood supply center to the hospitals within 2 hours
was established. The frequency of temperature monitoring in the blood transport box and constant temperature
check in the transport box during long-distance transport were evaluated.

Conclusion: This study confirmed that blood storage and transportation in Korea complied with the cold chain
standards of high-income countries or higher. The evaluation of the cold chain is a constantly evolving process
requiring continuous attention. When standards for storage and transportation of blood products are established,
strict regulations and examinations will be required. (Korean J Blood Transfus 2022;33:1-13)
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30 hospital blood supply
centers designated by
the Korean Red Cross

5 blood supply centers
managed by the
Korean Red Cross
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3,780,186 units (91.5% ;
direct supply from Korean
Red Cross Blood Center)

388 hospitals
60,508 units (1.5%
of total blood supply)

180 hospitals
289,096 units (7%
of total blood supply)

Fig. 1. Blood supply through the affi-
liated organizations of the Korean Red
Cross Blood Center in 2020.
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2018 38,837 110,944 7,837 37,640 54,691 249,949
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Fig. 3. The number of blood components used at the same hospital and supplied to other hospitals in 2020.
The x-axis refers to the list of blood supplying hospitals located in the following areas: A, Seoul; B, Gyunggido;
C, Incheon; D, Gangwondo; E, Chungcheongbukdo; F, Chungcheongnamdo; G, Jeollabukdo; H, Jeollanamdo;

I, Gyeongsangbukdo; J, Gyeongsangnamdo; K, Jejudo.
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Table 1. Survey of the time from delivery of blood to start
of transfusion measured at tertiary care hospitals

Transfusion start time at ward (%)

Hospital
Number Within 30 30~60 Over 60
minutes minutes minutes
1 97.7 0.0 2.3
2 80.2 9.1 10.7
3 99.0 1.0 0.0
4 88.0 9.0 3.0
5 100.0 0.0 0.0
6 100.0 0.0 0.0
7 100.0 0.0 0.0
8 89.0 1.0 10.0
9 89.2 2.7 8.1
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Fig. 4. Questionnaires and response results for blood bank management tasks related to the cold chain in
hospital blood centers.
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Oz 7|2 HA2HO MO ZENQ YR HE ol(%) OfLI2(%)

1 SOHE| K| 2t2|7HE F ‘cold chain'0f] CHa L1 UUSLIT? 93 (62.8) 55 (37.2)
2 X BTUAUOLNE| HAS O UUS W 0lBUA Ll 2&7

(Temperature monitoring device)7t E0{7t = S £ 0| J&SLI7F? 62 (41.9) 86 (58.1)
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Fig. 5. Questionnaires and response results related to the cold chain for medical laboratory technicians working
at blood banks in hospitals.
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Fig. 6. Questionnaires and response results related to the cold chain for nurses in hospitals.

Table 3. Proposed storage and transport temperature for RBC*

Organization Region Stored Transport

ISBT 2020 Worldwide 2~6°C must not go below 1°C 2~10°C maximum transit time 24 hours
FDA USA 1~6°C 1~10°C

JPAC UK 4£2°C 2~10°C

MHLW Japan 2~6°C No standard guideline

MOHW Korea 2~6°C No standard guideline

*The data in Reference 9 is modified and cited.

Abbreviations: ISBT, international society of blood transfusion; FDA, food and drug administration; JPAC, joint UK blood
transfusion and tissue transplantation services; MHLW, ministry of health, labor and welfare in Japan; MOHW, ministry

of health and welfare.
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