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This study reviewed the quality addition rate, calculation, and application criteria needed to identify
the possibility of additional medical technologists in the field for new certification and professional
manpower to provide a superior laboratory. The six institutions that participated in the study were the
size of large hospitals with more than 1,000 beds, with an average of five full-time laboratory
physicians (also called clinical pathologists) and an average of 53 medical technologists, with 10.6
per laboratory physician. An analysis of the time required for each activity category of medical
technologists revealed decreasing behavior during the analysis. In contrast, the ratio of the com-
prehensive pre—analysis activities was high due to the strengthening of laboratory operations and
quality control. During the analysis, the proportion of biochemistry tests was high, and post-analysis
of most of the results was performed. Hence, improving the quality of sample testing requires
significant time, and appropriate personnel are required. In conclusion, the recruitment of medical
technologists is also a key component to improving the sample quality, and corresponding personnel
regulations are necessary.
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Figure 1. The size of the six organizations involved in the study.
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Figure 2. Status of manpower from six organizations involved in the
study.
Abbreviations: MT, medical technologist; LP, laboratory physician.
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Table 1. Pre—analytical phase

Classification

Types of action (example)

Laboratory operation

Quality control

Guideline

Education

Test method
Instrument management
Reagent management

Reference value

Quality management

Instrument, test method evaluation
Reagent evaluation
Operation and management of laboratory information system
Archiving of laboratory documentation
TAT management
Laboratory safety management
Personnel management of employees
Reagent and commodity management
Laboratory facility management
Laboratory safety and infection control
Participation in external quality control
Internal quality control
Inter laboratory comparison
Review internal, external result
Quality control review of equipments and instruments
Media quality control
Reagent quality control
Quality control of water quality
Preparation and review of quality control guidelines
Preparation and review of test guidelines
Revision test guidelines
Preparing and reviewing the operating of the laboratory
Preparation and review of test request guidelines
Preparation and review of the electronic medical record guidelines for the laboratory
Preparation and review of blood collection and sample management guidelines
Preparation and review of the fire safety management guidelines in the laboratory
Preparation and distribution of test-related newsletters
Medical technologist education
Job training for physiology and function tests
POCT training
Method evaluation and performance
Performance evaluation of test
Maintenance and quality control of test instrument
Performance evaluation of test reagents
Maintenance and quality control of reagents for test
Establishment of reference interval
Establishment of delta check, Critical value report

Establishing a continuous quality improvement plan

Conducting and evaluation review
Operation and participation of the committee

7}719] 7)o 9lo] S5l

Table 52} 2t}

AD AAL vl EZ ARSI ek 1A 1SO 15189 WAFHEAMIO|N Ha
S3tete] g3kl
Tt o]#RHISO 151890 4t= 2891, M8, 801 R

2 3154 9 A2 i 27T S

1) International Organization for Standardization (ISO)

SO 90012 F473 YAIARINA ] 8FARYS TAHES.
2 735 Aot} RE g Ao] Yuko|y, %&] 8oL} 3
7], Tz A0f|A Al g0tk Al AlH] 0] TAQle] He 7
ofo]] A8 5 ‘EEEM et 201580f| 778 WH8oll=&
A7 7H) YR o= IAFA|, A, LY =4 X
of, ZEAA I, X]—‘—ﬂo] WA, ZA7IEE A 27, o sh
PARNE] A TE AASHAL AATHS]. E3HISO 9001
A1} Autof| A 7 G P18l BE5oloF & A91e] 284 7]

www.kjcls.org

9], A7 & QAR 9l 7147 QAR 57 E U
Flom, oje It @S AAskL JITH6, 9.

2) College of American Pathologists (CAP)
CAP Q15 AT AE= 50 o/de] Hgefst HEA| 42 vt
go2 JHE CAP Q15 Z2T3H0] @0 =5x5|of Qlct.
CAPO] A4l ez g T 71X} JlstA o 2 AAS
S, AR A AYAES] @74 2+ AR A &
oFe] FA| M9AE AFITE CAPY| T B7P|RE AAL L

E

F



Korean J Clin Lab Sci. Vol. 52, No. 3, September 2020 265

Table 2. Analysis phase

Analysis Types of actions (example)
Result reading Review of test results, Comparison with previous comparison with previous test results
Test Transfusion test, blood bank ABO typing, Antibody screening, Compatibility testing,

performance Adverse reaction procedures, Therapeutic phlebotomies, Blood storage, Apheresis

Complete blood cell count, manual blood count, blood films for microorganisms, Body
fluid analysis for cellular composition, bone marrow preparation, coagulation, Erythrocyte
sedimentation rate, Prothrombin time test and activated partial thromboplastin time test
Liver function test, Kidney function test, Urinary analysis, Protein immunization test,
Lipid-related test, Glycated hemoglobin test, Cardiac marker test, Neonatal metabolic
abnormalities test, Amino acid test, Hormone metabolic abnormalities test, Tumor marker
test, Immune inhibitory medication test, Drug of abus test, Arterial blood gas analysis
Urinalysis (microscopic, chemical, etc),
Stool examination (fecal occult blood test, Egg examination, etc)
Complement immunoglobulin test, Infectious bacteria Ag—Ab test,
Hepatitis virus Ag-Ab assay (HAV, HBV, HCV),
Virus Ag-Ab assay (HIV, Rubella, EBV), Autoimmune disease test
Acid fast bacilli test, Antimicrobial susceptibility tests,
Identification of bacteria test, Fungal test
Infection control test (AFB, CRE, CPE, etc)

Molecular methods for clinical genetics and oncology, Molecular methods for
infectious diseases, Molecular diagnostic methods for solid tumors
Cytogenetic test
Histocompatibility test, Cross matching test, Conformity antibody test, Lymphoblast test

Hematology test

Biochemistry test

General microscopy

Immunology test

Microbiology test

Microbiological infection control
Molecular diagnosis test

Cytogenetic test
Histocompatibility test
Flow cytometry test
Point-of-care test
Physiological function test

Point-of-care testing
Ophthalmic test, Otolaryngological test, Cardiac test, Respiratory tract test,
Allergy-related test, Nervous function test, Polysomnography
Cause analysis for abnormal results, Cause analysis of abnormal quality control results,
ABO blood type unmatched cause analysis, Blood type test (rare blood type),
Cross matching nonconformity cause analysis,
Self-antibody reaction status check, Suitable platelets for tissue-compatible antigen
release, Blood transfusion preparation in special circumstances
Urine sediment microscopic examination, Body fluid stain microscopic examination,
Somatic cell pathology test, Calculation by leukocyte differentiation, Blood morphology
(peripheral blood smear), Blood type test in transfusion medicine, Blood transfusion
medicine antibody test, Bone marrow test, Chromosomal test, LE cell test, Hematopozoic
test, Special stain, LAPs core, Microbial microscopic examination,
Autoimmune disease test, Infectious Ag-Ab test
Analysis of blood cell count and differentiation, Electrophoresis,
Platelet agglutination test, Chromatography, Flow cytometry
Microbiological culture and identification, Fungal test
Blood transfusion release management
Quality control, Check test results and instrument,
Re—examination or confirmation test decision
Check examination result report, Check the range of reference values,
Search for changes and warnings, Reportable upper and lower limit lines review,
Mandatory records review, Review of disease code

Action against abnormal results

Slide reading

Graphical data reading
Colony reading
Patient blood management

Instrument monitoring

Evaluation of test results
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Table 3. Post-analytical phase

Post-analysis Types of actions (example)
Writing and check report Check test result sheet (sign)
Result reading report preparation and confirmation (sign)
Review of medical records A physical examination of a patient

Review of previous laboratory medicine (clinical pathology) test results
Review of image and histological test results
Determining the adequacy of an test
Exchange of opinions with the client doctor Examination result advisory
Implementation of consultation
Additional inspection discussion
Request for secondary inspection and follow-up test
Patient counseling and observation Blood collection patient management
Monitoring of blood transfusion side effects
Monitoring patient vital signs and blood test results
Result analysis Action against abnormal results
Verification inspection execution
Analysis of quality control results
Analyze patient results
Identification of antimicrobial sensitivities patterns
Transfusion effect analysis

Physiological function test Analysis and reading ophthalmic test, Otolaryngological test, Cardiac test,
Respiratory tract test, Allergy—related test, Nervous function test, Polysomnography
Transfusion side effect Blood transfusion side effect cause identification
Conducting an test on secondary Conduct an examination on secondary prescription after reading the test results
prescription after reading the test results
Photography and photographic information Screening necessary photographic information after examination
selection and among photographic information taken
Post-blood delivery management Waste blood management

Blood return operation processing

Table 4. Time spent by classified medical technologists’ tasks 5
Reagent management, 1%  Reference value, 2%

Phase Pre-analysis Analysis Post-analysis  Total o » Quality management, 8%
Time (min) 11,444 10,013 1,760 23,307 Tect method. 35
Distribution (%) 49 43 8 100 '
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Patient blood management, 1%  Instrument monitoring, 1% Evalution oftest results, 2%
~ e .

P Result reading, 3%

Colony reading, 2%
B ____Transfusion, Blood bank, 4%

Graphical data reading, 1% ———— ——— Hematology test, 4%

Action against abnormal

results, 5%

Physiological
function test, 1% General exam, 2%
///

POCT, 0%~

/
Flow cytometry test, 2%~

Molecular diagnosis test, 4%_"“‘ Microbielogical Figure 4. Distribution by item mea-
infection control, 5% surement time of during analysis.
Conducting an test on Photography and Post-blood delivery
secondary prescription after photographic information . management, 3% e Writing and check report,
reading the test results, 3% __ selection, 4% / e 5%
\\_\ / _ -
N ~__ Review of medical records,

Transfusion side effect, 5% N 5%

Physiological function test, ——
1%

Patient counseling and
observation, 20%

Figure 5. Distribution by item mea-
surement time of post-analysis.

Table 5. Comparison of international institution

Institution
ltem
ISO CAP CLSI
Applied item ISO 15189 General Laboratory QSE
Guideline and Scope Laboratory organizational structure Organization
assessment system Normative references Instrument list Customer focus
Terms and definitions Quality assurance/ Facilities and safety
Management requirements improvement programs Personnel
Technical requirements Quality control programs Purchasing and inventory
A sample procedure for Equipment
each laboratory discipline Process management
Documents and records
Information management
Nonconforming event management
Assessments
Continual improvement
Quality additional rate None None None
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Abbreviations: MT, medical technologist; LP, laboratory physician.
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