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M15190 3 M5USELNUUSEENSHaNISMSI1APANSadn 835 DCIP nuanNiaUnduaedlalnatuly

dedlalnadud
. Hb typing
HANIIAIIAAANIA

Hb E non Hb E total
A Positive (n = 1,552) 1,427 125 1,552

O .
a Negative (n = 1,537) 207 1,330 1,537
Total (n = 3,089) 1,634 1,455 3,089

winewia: Hb E wineda anviaundvesdlulnadulusedlulnadud

non Hb E vsned dlalnatuziindu q fluierdssivans Hb E

P3N 4 NITATIVAANTBIAINUUINNIINAUKANITATINE UG UZDIALTFEINNNFUTBYIHANITATIA

[OF/(MCV/MCH)] + DCIP 9717U 385 918

HMANITNIIEUEY
(Hb typing and DNA analysis)

OF/DCIP
HAYDINAINIATIA /TR

-/- -/+ +/- +/+
Normal Hb typing (A2A without a-thalassemia 1) 12 4f 119° 1%f
A2A with a-thalassemia 1 trait 0 0 21 0
A2FA 0 0 1 1
Abnormal Hb 0 0 0 2
B-thalassemia trait 2° 0 11 2f
CS A2A 4 0 13 3
Hb H disease 0 0 7 0
CS EA Bart's 0 0 0 1
CS EA 0 1 1° 4
EE/EF 1% 0 0 2
EFA 0 0 0 1
Hb E trait 20° 17 31° 69
Hb E trait with a-thalassemia 1 0 0 3¢ 8
Homozygous Hb E 0 0 0 22
Homozygous Hb E with a-thalassemia 1 0 0 0 1
Total 39 22 207 117

NUIUNANITOTIAAANTANNFBAAIBINUKANTIVEUEU (%)

198 (51.43%)

winewa: a-f udeadis anwnlidanedaanamInadanssILaraBuiy IumNe 187 Mo dauiasar 48.57
d = false positive TumsnsanansaenIeds OF
e = false positive Tumsasiaannsasniedd

a = false negative 1UM50519AANTB4A1835 OF

b = false negative lunMsnTIanANIBIRIEIT (MCV/MCH)

¢ = false negative lUMsA5190ANTBIRIEIT DCIP
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Effectiveness of Screening for Thalassemia

and Abnormal Hemoglobin in Health Region 3

Sirinya Phetphichai, Amonrat Porta, and Sarawut Ngoenchan
Regional Medical Sciences Center 3 Nakhonsawan, Muang District, Nakhonsawan 60000, Thailand

ABSTRACT The effectiveness of screening methods for thalassemia and abnormal hemoglobin is crucial
for the successful prevention severe thalassemia. This study aimed to compare the effectiveness of
thalassemia and abnormal hemoglobin screening methods with confirmatory test results. The data were
collected from screening tests performed in pregnant women and their husbands (at-risk couples) in
hospitals within the Health Region 3 area. They were sent to test for types and quantities of hemoglobin
abnormalities (Hb typing) and detect gene abnormalities at DNA level from October 1, 2020 to December 31,
2022 at the Regional Medical Sciences Center 3, Nakhon Sawan province, as a total of 3,176 samples. The
study showed five screening patterns for thalassemia and abnormal hemoglobin, with 3 patterns ((MCV/
MCH) + DCIP, OF + DCIP and [OF/(MCV/MCH)]+DCIP)) covering the screening of P-thalassemia,
o-thalassemia 1 and Hb E, which were commonly found in Thai population. The overall concordance
between the screening results and the confirmatory tests was 68.15%. The screening pattern (MCV/
MCH) + DCIP revealed the highest concordance at 71.65%. The DCIP method for screening Hb E showed
the sensitivity at 87.33% and the specificity at 91.41%. However, it is potential to improve the effectiveness
of thalassemia screening by integrating new technologies and implementing proper quality control.
Additionally, continuous education for laboratory personnel is essential to ensure accurate and reliable
screening results. These improvements can support efforts to reduce the number of new cases of severe

thalassemia.

Keyword: Screening effectiveness, Thalassemia, Abnormal hemoglobin, At-risk couples
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Assessing the Accuracy of Region of Interest
Drawing by Radiological Technology
Students for Determining Left Ventricular

Function Values in Nuclear Medicine

Kanokon Poonak,’ Peerawan Chochai,” Jatupat Rammapap,' and Sorawit Injarun’

! Department of Radiological Technology, Faculty of Medicine Vajira Hospital, Navamindradhiraj
University, Bangkok 10300, Thailand

? Department of Radiology, Faculty of Medicine Vajira Hospital, Navamindradhiraj University, Bangkok
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ABSTRACT Multiple-gated acquisition (MUGA) scans have been utilized to assess left ventricular
gjection fraction (LVEF) values. Variations in region of interest (ROI) delineation by different technologists
can impact LVEF results. This study investigated the intra-reliability and inter-reliability of ROI
delineation. The percentage of LVEF was calculated from the patient’s left ventricular function imaging
using a semi-automated method. Means, standard deviations, intraclass correlation coefficients (ICC),
and Bland-Altman plots were generated using SPSS software. Intraclass correlation for intra-rater
reliability (ICC; ) ranged from 0.94 to 0.95, and that for inter-rater reliability (ICC,,,,) was 0.88 to 0.89.
The Bland-Altman plots revealed mean differences in three ROI drawings: 0.84, 1.49, and 1.66.
The calculated mean LVEF values obtained by radiological technology students were correlated with
the standard values based on the ROI drawings, with correlation coefficients of 0.92 and 0.87. This study
demonstrated that adequately trained radiological technology students could reliably draw ROIs for LVEF
calculation in patients undergoing MUGA scan. The acceptable inter-rater reliability between the two
students and the LVEF values were similar to those of experts supported this conclusion. The findings
suggested that well-trained new technologists or radiological technology students can effectively contribute

to MUGA analysis, potentially alleviating workload pressures on expert technologists.
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Introduction

Many chemotherapy and targeted therapies
that are effective in treating cancers have
increased the number of cancer survivors
today despite some complications, especially
cardiovascular disease. The most common
condition is cardiotoxicity from chemotherapy,

(cardiovascular toxicity) which decreases the

The LVEF value is calculated based on the MUGA scan information, using the equation:

efficiency of the heart."® The assessments of
cardiac function using the left ventricular ejection
fraction (LVEF) measurement before, after, and
during chemotherapy are therefore important.
Convenient ways to measure LVEF and also
non - invasive assessment modalities include
echocardiogram (Echo) and multiple - gated
acquisition (MUGA) scan.®

(4,5)

%»LVEF =

(Background corrected end - diastolic count - Background corrected end - systolic counts) 1

00

Background corrected ED counts

Generally, the LVEF value above 55% is
typically considered normal, while a significant
decrease (greater than 10%) may indicate early
signs of cardiotoxicity.”

The process entails an operator precisely
defining the area of interest in the medical
image by creating regions of interest (ROIs).”
This procedural step significantly influences
the calculation of the LVEF value.”” A thorough
understanding of the ROI determination
process is critical, as it can result in either
overestimating or underestimating the LVEF
value. Proficiency in ROI drawing and
background positioning also affects the LVEF
value no matter which organs. It has been
found that the work experience of each
operator has a different effect on the ROI
drawing.®® Incorrect LVEF will affect
the planning of chemotherapy treatment.
Therefore, the accuracy of ROI drawing each
time is important for calculating the LVEF
value. This study, consequently, compared
the ROIs drawn by the same researcher and
radiological technology students, and those

drawn by the students with the LVEF value

Nsasasyingengasmsuwngd
U9 66 atiun 3 nsngaN - Auene 2567

obtained from a teacher with over 15 years of
experience as a compared value to determine

their significant differences.

Materials and Methods

Data Acquisition

This study utilized MUGA raw data
acquired from January 2012 to December 2022
at the Faculty of Medicine Vajira Hospital.
The data were collected using a single photon
emission computed tomography/computed
tomography (SPECT/CT) scanner, the INFINIA
HAWKEYE 4 GP3 model from GE Medical
Systems Israel Ltd.

Data Analysis

The patient data were analyzed by
creating ROIs using the semi - automated
feature of the Xeleris® functional imaging
workstation, which includes software for LVEF
calculation. Three ROIs were drawn on the left
ventricle (LV) region including ROI of end -
diastolic volume (EDV), ROI of end - systolic
volume (ESV) and ROI of background (BKG).

Inclusion criteria stipulated the presence of
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clear LV visualization from the MUGA scan
after ROI delineation by students. The exclusion
criterion was images of patients undergoing a
MUGA scan with rejected heartbeats exceeding
20. The intra - rater reliability sample size was
215, and the inter - rater reliability sample size

was 332.

Statistical Analysis:

This study aimed to evaluate the reliability
of image analysis for MUGA scan derived
the LVEF by comparing results from two
inexperienced fourth - year radiological
technology students who received training in
nuclear medicine image analysis (MUGA scans)
with those of a radiological technologist with
over 15 years of experience. The experienced
technologist’s LVEF determinations were con-
sidered as the established reference values for this
study. The evaluation employed three distinct
measures of reliability:

1. Intra - raterreliability: This assessment
compared LVEF values obtained by each
student when they re - drew ROIs on the same
MUGA scan image. This approach evaluated
repeatability of analysis using the same image.

2. Inter - rater reliability between
students: This measure compared LVEF values
derived from ROIs drawn by the two students on
the same MUGA scan image. This assessed
agreement between the students’ analyses.

3. Inter - rater reliability between
student and expert: This distinct measure
compared LVEF values obtained from ROIs
drawn by each student with the LVEF values
derived by the experienced technologist for
the same image. This evaluated agreement
between the students’ analyses and the standard

provided by the experienced professional.

To assess intra - rater reliability, each
student independently redrew ROIs in the same
image three times with at least a three - day
interval between each redraw. The mean
LVEF value, standard deviation, and intraclass
correlation coefficient (ICC) were calculated
for all three drawings. Additionally, a Bland-
Altman plot was generated to visualize the
agreement between the repeated measurements.
ICC,,,,,was used to measure agreement between
student ratings for inter - rater reliability
(student - to - student). Intra - rater reliability,
reflecting the consistency of measurements by
individual students, was assessed using ICCy, ,,.

To evaluate inter - rater reliability, each
student independently redrew three ROIs in
the same patient image. The mean LVEF values
obtained by the two students were compared,
and a Bland - Altman plot was constructed
to assess the agreement between their
measurements.

Statistical analysis was conducted using
the chi - square test to compare data obtained
from the two students with the reference value.
Correlation was used to examine the direction of
the relationship between the variables, with the
correlation coefficient (r) indicating the strength
of the relationship between the values obtained
from the two students and the reference values.

All of the statistical analysis was
performed using SPSS Version 28.0 (IBM SPSS
Statistics; IBM Corporation, Armonk, NY,
USA).

Ethical approval

This research was approved by the
Institutional Review Board of the Faculty of
Medicine Vajira Hospital on February 12, 2022
(COA 050/2565).
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Results

Intra - rater Reliability:

Intra - rater reliability was assessed by
comparing the LVEF values obtained from
the redrawing ROIs using Xeleris® Functional
Imaging Workstation, an ejection fraction

analysis software. This analysis was performed

on a sample of 215 MUGA scans from 215
samples. For each student (Student 1 and
Student 2), the mean and standard deviation
(SD) of LVEF values were calculated based on
their three independent ROI drawings on the
same image. As shown in Table 1, the ICC, ,,
indicated excellent internal reliability, ranging

from 0.94 to 0.95 (Table 1).

Table 1 Intra - rater reliability between radiological technology students comparing the LVEF

values, ICC, ;, and p-values

LVEF ICC,,,
Student o, p-value
(Mean+SD) (reliability at 95%)
1 60.43+8.16 0.94 (0.93-0.96) < 0.001
2 59.0+8.24 0.95 (0.93-0.96) < 0.001

Inter - rater Reliability between students:
Inte - rater reliability was assessed by
comparing the LVEF values obtained from the
ROIs drawn by Students 1 and 2 on a sample
of 322 MUGA scans. The mean and standard

deviation of LVEF values were then calculated
for each student. As shown in Table 2,
the ICC,,, indicated good agreement between

the students, ranging from 0.88 to 0.89 (Table 2).

Table 2 Inter - rater reliability between radiological technology students comparing the LVEF

values, ICC,,, and p-values

Student LVEF ICC,.., .

uden -value
(Mean=SD) (veliability at 95%) p

Drawing 1

Student 1 60.17+8.37 0.88 (0.86-0.90) < 0.001

Student 2 59.35+8.36

Drawing 2

Student 1 60.4848.20 0.89 (0.86-0.91) < 0.001

Student 2 58.99+8.28

Drawing 3

Student 1 60.62+8.28 0.89 (0.87-0.91) < 0.001

Student 2 58.97+8.51

Bland - Altman plots were further
employed to visualize the agreement between
repeated LVEF values obtained by Students
1 and 2 across the three sessions. These plots
revealed mean differences in LVEF values of

0.84, 1.49, and 1.66 for the first, second, and

L Msasasuingengasmsuwnd
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third sessions, respectively. The limits of
agreement, defined by the 95% confidence
interval, ranged from - 6.96 to 8.63,-6.09 to
9.07, and - 6.01 to 9.33 for the corresponding

sessions (Figures 1 - 3).
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Figure 1 Bland Altman plot showed the differences in the mean LVEF values obtained by

The difference between Student 1 and Student 2

-10.00

Students 1 and 2 from the first drawing

®
L] L]
B +5D
L] L [ ] o0 [ ]
[ ] [ ] a0 600
L] [ ] L] e 00 900000 @ L]
[ ] [ ] o000 0000 & [ ] X ]
L L] 000000000 OS® OO0 VOO0 o0
a9 * 90000 VO00O00® & 0O [ 11 ]
"% % ‘eoooetee BT o Mean
a e & o000 0 00 L1 X ] o8 & [ ]
o 2 @ @ 00 ] o0
[ ] L I ] L ] 200 9 @ L ]
.%r. :. . [ ] .
s % @0 @ o o 5D
L] [ ] L ] L
. o
L3
3000 4000 50.00 6000 70.00 80.00 000

The mean %LVEF of Student 1 and Student 2 in the 2" drawing

Figure 2 Bland Altman plot showed the differences in the mean LVEF values obtained by
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Figure 3 Bland Altman plot showed the differences in the mean LVEF values obtained by

Students 1 and 2 from the third drawing

Agreement with Reference Values:

The students’ measurements were
compared to the reference LVEF value to assess
agreement. The LVEF values obtained by
Students 1 and 2 were compared with the

reference value using a chi - square test to

determine any significant differences in
means (Table 3). Additionally, the correlation
coefficient (r) was calculated to assess the
direction and strength of the relationship
between the students’ LVEF values and the

reference value (Table 4).

Table 3 Comparison of the LVEF means, standard deviations, and p-values obtained by Students

1, 2, and the reference value

LVEF
Source p-value
(Mean+SD)
Reference value 61.172+7.78
Student 1 60.43+8.16 < 0.001
Student 2 59.09+8.24 < 0.001

Table 4 The correlation between students’ LVEF values and the reference value

Student Correlation coefficient (r) p-value
Student 1

0.001
Student 2
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Discussion

This study investigated the impact of
ROI drawing accuracy on LVEF calculations
in MUGA scans performed on patients. The
findings demonstrated excellent intra - rater
reliability (ICC, ,, range: 0.94 - 0.95, p < 0.001)
and good inter - rater reliability (ICC,,,range:
0.88-0.89, p< 0.001) among students performing
the analysis. These results suggested that with
proper training, students could achieve consistent
ROI delineation.

Based on the student’s ROI drawing
repeatability (n = 3), the means and standard
deviations (SD) of the LVEF values for the first
and second students, and the reference values
were 60.43+8.16, 59.09+8.24, and 61.17+7.78
respectively. The three values were found to
be significantly different (p < 0.001). Using the
Bland Altman plot graph to test the agreement
between students (inter - rater reliability) by
comparing the LVEF values obtained from
drawn ROIs, the value was 95% of the limit of
agreement. The LVEF mean differences between
the two students’ ROI drawings repeatability
(n = 3) were 0.84, 1.49, and 1.66, respectively.

Tomaru Y, et al.*” found that the experience
of nuclear medicine technologists might cause
differences in renal ROI drawing, particularly
manual ROI drawing (p < 0.0001). In addition,
the correlation analysis and Bland - Altman
analysis revealed that the two variables were
correlated. Similarly, Sachpekidis C, et al.®’
indicated that experience played a very important
role in analyses or calculations. Therefore,
there was be a training period for operator’s
practice to become proficient, especially in using
an automated tool for processing alone. As
inaccuracies may occur, it may also be used in

conjunction with manual methods.

From the study, it was found that new
students must gain experience in drawing
ROIs to achieve accuracy of ROI drawing. This
reliability impacted on LVEF calculations for
patients undergoing a MUGA scan. There was
consistency in reliability scores between each
student and the expert using as a reference value.
The findings supported both the interpreting
physician’s confidence in reading the results and
the referring physician’s confidence in using the
LVEF value for treatment planning.

In this study, LVEF was determined using
a single image processing program. It had never
been performed in the patients examined by
different image processing programs. However,
Amnuaywattakorn S, et al.*” also performed a
study to determine LVEF from a MUGA scan
by imaging with the same SPECT machine
and the results were analyzed with different
image processing programs. It was found that
LVEF obtained was of a high agreement value.
Therefore, the patient’s data undergoing
LVEF which shown different image processing
programs did not affect the accuracy of LVEF
values or the physician’s treatment decisions.”

Despite using the semi - quantitative
method, it was difficult to control the size and
site of background ROIs, causing a different
LVEF value in each analysis.”” Moreover, it was
found that the work experience of each operator
had a different effect on the ROI drawing,
resulting in different analytic values in many

studies.®™

Conclusion

The research findings revealed that
individuals with comprehensive training could
accurately draw ROIs for LVEF calculation in
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patients undergoing a MUGA scan. Both
intra - and inter - rater reliabilities demon-
strated consistency in measuring LVEF values
compared with those undertaken by experienced
experts. This suggested that novice operators,
gaining adequately trained, may get proficiently

draw ROIs, providing reliable results.
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HbA1c 230 CHoos6 5,550 1,276,500
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Development of Rational Laboratory Use
System According to Lamphun Hospital
RLU Policies

Tulaporn Intaniwet

Department of Internal Medicine, Lamphun Hospital, Muang District, Lamphun 51000, Thailand

ABSTRACT This research was conducted at Lamphun Hospital to monitor the progress of the Rational
Laboratory Use (RLU) policy, which consisted of 5 steps: beginning, analysis, practice, resolution, and
re-analysis and summary. A comparison of laboratory investigation data from outpatient department (OPD)
cases was studied between the year 2022 (before RLU implementation) and 2023 (after RLU implementation).
The results demonstrated that the utilization of the RLU policy at Lamphun Hospital potentially reduced
the total cost of laboratory investigation by approximately 1.1 million THB within the 7-month study period.
The number of tests used for Dengue diagnosis showed the greatest reduction, decreasing from 44.3% in
2022 to 10.5% in 2023 (p-value = 0.01). Furthermore, the RLU policy helped address under-investigation
issue, particularly in HbA1c testing. In 2022, HbAlc was examined only 19% of diabetic patients, while
this increased to 23% in 2023 (p-value = 0.05). However, no significant difference was observed in
the number of Liver Function Test and Lipid profile. Since these tests were classified as clinical basic
clinical investigation, and their results were crucial for doctor to make informed decision regarding to
drug management during each hospital visit. This first study confirmed the importance of the RLU policy.
It is encouraging that the RLU policy can be adapted to various situations in other hospitals to achieve

cost-effective system management and cost reduction in the future.

Keywords: Rational Laboratory Use, Cost-effective system management, Cost reduction,

Lamphun Hospital
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Survey of Intestinal Parasitic Contamination in Fresh Vegetables

Uthatip Bunkasem et al.
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Survey of Intestinal Parasitic

Contamination in Fresh Vegetables in
Bangkok, Thailand

Uthatip Bunkasem', Pokkamol Laoraksawong’, and Anunya Pradidthaprecha'
! School of Health Science, Sukhothai Thammathirat Open University, Nonthaburi, Thailand
?Faculty of Public Health, Khon Kaen University, Khon Kaen, Thailand

ABSTRACTS Vegetables are considered a source of essential nutrients for the body. Consumption of
fresh vegetables without washing them thoroughly causes the transmission of intestinal parasites from the
environment to humans. Parasitic infectious diseases remain a common disease and a significant public
health issue in Thailand. This study aimed to examine the prevalence of intestinal parasites in fresh
vegetables and to compare the prevalence of intestinal parasites in fresh vegetables from local and urban
markets in Bangkok. This study was conducted from November to December 2022. Fifteen fresh vegetable
types were randomly purchased; 300 samples were collected using the sedimentation method. This study
found that the prevalence of intestinal parasite contamination in fresh vegetables was 33.3%. The highest
parasite contamination in fresh vegetables was Hookworm (17.3%), followed by Strongyloides stercoralis
(11.7%). The highest of vegetables with parasitic contamination was basil (100%), followed by coriander
(60%) and mint (60%). Furthermore, the prevalence of parasitic contamination between the urban and
local markets differed significantly at 0.05 (OR: 1.64, 95% CI: 1.00-2.63, p-value = 0.05). These results
indicate that fresh vegetables are contaminated with intestinal parasites causing an illness in consumers.
As a result, fresh vegetables should be thoroughly and properly washed before consumption to reduce

the risk of intestinal parasite contamination from the environment to humans.

Keywords: Contamination, Intestinal parasite, Fresh vegetables, Market
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Enhancement of Chemistry Laboratory
Safety of Regional Medical Sciences

Center 5 Samut Songkhram

Nuanpan Paiboonsrinakra, Chanida Sangsuri, Krittikar Noytanom,
Tuangpon Khemthong, and Nuttacha Rujiwongsa
Regional Medical Sciences Center 5 Samut Songkhram, Muang District, Samut Songkhram 75000, Thailand

ABSTRACT The chemistry laboratory of Regional Medical Sciences Center 5 Samut Songkhram
consists of a pharmaceutical chemistry laboratory, a food chemistry laboratory, and a toxicology
laboratory, utilizing various types of chemicals with different levels of chemical hazard. Based on
the chemistry laboratory safety self-assessment result using the Enhancement of Safety Practice of
Research Laboratory in Thailand (ESPReL) checklist, consisting of 162 items across 7 components, the
overall score was 68.5%. The score did not meet the peer evaluation accreditation criteria, which required an
overall score of at least 80%. This study aimed to analyze the non-conformities found in safety assessment to
enhance laboratory safety standards compliance with the research laboratory safety standards in Thailand
and to obtain peer evaluation accreditation. The result indicated that in 2022, several components did not meet
the requirements. These components were the safety management system, chemical management system,
waste management system, physical characteristics of the laboratory, equipment and tools, chemical
hazard prevention and correction system, and data and document management. Therefore, we implemented
the improvement plan for all components in 2023 by establishing safety policies, assigning responsibilities
for each safety component, improving the chemical storage system, setting waste management guidelines,
checking building infrastructure and managing safety risk. Following these enhancements, the overall
safety score according to ESPReL checklist increased to 93.2%, and the laboratory was certified for
peer evaluation standards with a score of 100% across all seven components. This success resulted from
the collaboration of all involved parties, reduced the work-related risks and served as a model for other

laboratories within the organization to elevate their safety standards.

Keyword: ESPReL checklist, Chemical safety laboratory, Laboratory safety enhancement, Peer

evaluation
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unanga laslaU3diien (cryoprecipitate; CRYO) fuduisznavuesdanii factor VIII (FVIID),
von Willebrand factor wa¢ fibrinogen L?},N"ljlu mamlﬁrmﬂmsazamwmamamLL%LL%Q (fresh frozen
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Quality of Cryoprecipitate Prepared by Thawed Plasma

Chatchanan Choochuay et al.
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mLmumawﬂ‘w@Lﬂuuamwnuaﬂaqamqmﬂ WOBN
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Tnavaeilusilaiigiiiuazigaumaiifimanzay
Ao 4°C dawaligiuiamsmauagemin® uaz
CRYO #l@fiusmm FVIII vasnhuasgiuues
gudusnislaiouisnd ammzalng (national
blood centre; NBC)® gamnlausunisazas
Tosud FFP lusraimauiumiuaugungi
(MIDENBULLUALAN) WUTMTazans FFP @aesi
wyuumuauaamgiihAsmsivangauiuuiun
spsnusInMadan esmnaansoazmalansias
wargge Minda CRYO lausumninni
msasanalugifiu msldszuuhidumpnwihliie
mansznganuBulaanniaaszediy diwali
FFP azmefusaavaldnanuelunm 12 #ila
wasnuhld CRYO #ifiaaumwdinimsazaadae

Y <

giiu uadslaimunaginnesgivaes NBC luuns

u
Vv o

Fafmviua Aa CRYO ungiindiusana FVIII Waani
el Turasidunasiludamuueau g laun
U51105289 CRYO andazaIguanuasanIn
YBMYIULUTT
anziideldAnisnsiiinuiua FVII
lagmsusulgeanisazars FFP Iudwﬁwm\gmu
muaNammpiidagliilssansmwannty doud
Suil 1 nangnean w.a. 2565 FelFBranmyumUAY
qmwgﬁuuuﬁmtﬂmﬁlﬁaﬁéﬁqﬂnstﬂﬂ%mﬁa
drevinusathih fumsnssnsanudulilumaa
N30 INAUNMTRBNULUUALNSIuE FFP 14§
azunsanuuengs FEP lilvigadeduniateuiudiu
(Maazansuuudaulas) TIunseiumsdinm
AaMNEad CRYO #ildnnmsazans FFP wuu
Guduiazuuudauasashafuszuy lugtuuuzes
R2R (routine to research) %W:Lﬂuﬂiﬂﬁmﬁﬁia
msnusuiezliulsaianannaulineuauas
daemudasmszasgtheildsumsinmes CRYO

%4 _\

VIALAZIDNT

9

msdnmdlumsdnndayadounasainig
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ANLERALAzITMEAsUTNITlaTia TsaweIua
NPAIUATUNS FNLABUNNTIAN W.A. 2561 9
WousuNAN W.A. 2566 laggnnsIaysann FVIII
443 gila udzAII9 fibrinogen 120 gila Yu
CRYO fiwdnanan FFP Lignd 180 mL nngila
Wit FFP 1l 2 nga #io nguilii3anas 180-199 mL
waenguiiiiizanes > 200 mL uaziilu FFP fiuen
lannidaauinagiia whole blood Tugeussyidan
2110 350 mL uaz 450 mL NNHUINAGEDATIEE
1 giio szeznanzduliiy 15 Wil inswdn
\Foanaaanmnsnziu tuuen FFP uasugud
melu 8 Hlumdnnuiy Tesududwuunedi
amuvgil < -30°C WU 45 il EAIed contact
shock freezer (Dometic, B Medical Systems,
Luxembourg) uastfiusnmniigamaii < -20°C
insamahlundaiiiu CRYO delu FFP itlflums
kA6 CRYO faudtuil 1 uns1aw w.e. 2561 feiui
30 {UIEU W.A. 2565 NI 28,564 &ila NN
axmauuusaiy Taemaurllugahmnuamua
gaunnilluzdn 1-6°C (CB-40T, Qnic, Thailand)
W 10-12 $las dwmdu FFP ildlunsuda
CRYO luzheiuil 1 nngney w.a. 2565 feiuil 31
SUNAN W.A. 2566 HNUIU 5,868 Eiln 1INAzAE
wuudaudas Toeda FFP laluazn$iifasunsanu
uengs FFP Tusnaanaindu ududaslusraih
Humuangamail 1-6°C Sunduiinusahih
Tnnzu i 10-12 F1la assuumslumande
CRYO w&sanazars FFP Wuuaaidnuasiuy
dautlasiinszunumamiioudu Ae mathuwies FFP
flasmsudiceinisniumissriomuauguvgi
(Cryofuge6000i, Thermo Scientific, Germany)
nniunsnaznausanuiilu CRYO @fiusinas
10-15 mL uazuinniigamgil < -20°C ¥iuil
duaanumwlasasiaiausine FVII lu CRYO
fndnnnmsazans FFP wuueadn 91101 283 2ile
waHUUAAKUS NUIU 160 gl wazduasIaFnm
fibrinogen 2wz CRYO fiudaan FFP fazans
wuudauUas 1w 120 giia Wasnnldfimhany

ldusmMIns193e 529 fibrinogen 110 CRYO #
HAO L6 U NNMNBUHDUNINNAN W.6. 2565
M3a529AMW CRYO musnasgiueasglsy
(Council of Europe; EU)® miiiumsguaazviajiden
ABO iileasaU3ina FVIIT wuusuiu 6 gila
0 2 1feu udnhamauadsdegiin azdaed
US1nau FVIII > 70 TU/88l0 wasgua 53 fibrinogen
pENUBYSPRY 1 YBIHBANSHNAN lasdiuSuin
fibrinogen > 140 mg/gfio wazluMINTINAMUMN
Munaizas NBC® dasguasianaumwagiiay
6 giio 68 3 o awithy Aa HUTanm FVIII
> 70 [U/g#ie AUS3neu fibrinogen > 140 mg/giia
wannildasamadauaamiiay Wy Tusines
10-15 mL lifidieund ldduanfuden wazlaid
ms‘%"a%mmqqmiq msmUsanu FVIIL 90093
A5z FVIII activity usreuamusuna FVIII
menaila clotting assay logmsuNMBENNAIF
nnge CRYO ﬁé’mmsmnﬂmmw NENNUNIIFN
i FVIII (Siemens, Marburg, Germany) 113
WA activated partial thromboplastin time
(APTT) mnsiuihen APTT fildiSauifisusuen
APTT a3 standard human plasma Vd;élﬂ"l FVIII
WwiuauaN standard curve ATI0IBLATBIIATIEN
DA lUNG Sysmex CS-1600 (Sysmex Corporation,
Kobe, Japan) e?}qmﬁﬂwé’ﬂms&mﬁumwmjuwm
WAIEN) @8NTIAUENLUY transmitted light
detection 7ANENIAEY 660 W luNAT™ uas
Man519Usanw fibrinogen mdananms derived
fibrinogen laaMs@57am fibrinogen lu@iaeg
WaaN 1n9e CRYO 6nensidin thrombin ey
100 NIH units/mL (Dade Behring, Marburg,
Germany) aslu Ml fibrinogen Lﬂéﬂulﬁ]u fibrin
analums clot lWwssufisunu standard
curve 5296781038931 SAluNH Sysmex
CS-1600 IAEVANMITATINVUANINLUYBIWAIFN)
MEMIIAUENUUY transmitted light detection
fienuemeaay 405 nluwes® dnaiaa foams
Ta#ning) @213 T IWENFINGT AUTUNNEEIFNS

NsasnsHAINenenaasMsunng

Un 66 atiun 3 nsngan - Auena 2567




Quality of Cryoprecipitate Prepared by Thawed Plasma

Chatchanan Choochuay et al.

wInenasseauasund alasumsiuses ISO
15189:2012 waz ISO 15190:2003
Anneitayaildloaldadd independent
t-test iitaSsuifisuanauaneasUsina FVIIL
Ty CRYO filgannmsazars FFP wuuidnuas
wuulszgnd dasnninudedalivhiuidas
MMInaaauaNNulsUsIY (variance) 2adaya
vaaaangy dmuhiianuususubivhuazden
e ad@ t-test two sample assuming unequal
variance wamMwuNTayaiaNuwlsUsIviuay
@anldmade t-test two sample assuming equal
variance wastlIauiisuszninmiidonlasly
One-way ANOVA tilanuhilanuuanaiafu
JMaFaUANNUANGNIEE Itanzriamalusunsy
Analysis ToolPak, Microsoft Excel TagAasan
e p uanandusgiiveddyie p<o0.05
wanMniiseuiisuiuinasiuana As EU way
wesgueasUseimdlng @ NBC ewdanvue

[ J Vv 4
MNNANIYNOU

A3Y53IUNTINY
msfnilldFumsaudannamsnssums

58555801598 lunysd AmsuwneAIdns

winsdsaaraiuaiuns Wafuil 4 unsaw

W.A. 2567 SHALATINS REC.67-005-5-8

We

lumsguasagumnzes CRYO fiudean
m3azay FFP uuuaudn aaudiuil 1 unnas
W.A. 2561 B9Tufl 30 AU W.A. 2565 U 283
giio wazasmBuuuGaulas Gaudiui 1 nangau
W1, 2565 BUT 31 SUNANW.A. 2566 T 160 1110
53 443 gila wuh FFP fihanasasuuuaais
wazuvudaudasduluaiily FFP fananguiane
@oamavdgaiidiumsuinadaamelulsanenna
wyjidaafignduanuniigaflunyiden O way
diluaflu FFP ifiU3in03 > 200 mL andnsas
209 FFP fnhanasmaiiiandn CRYO Maaaduuuy
Fauaasluamnaail 1

#5971 1 Aaansaras FFP mhwasanaiiianda CRYO uazlasudnasiaqammn

Units (%)

Characteristics Conventional Method Modified Method
(1 Jan 2018—30 Jun 2022) (1 Jul 2022—31 Dec 2023)

Sex

Male 121 (42.76) 57 (35.62)

Female 162 (57.24) 103 (64.38)
Donation place

Blood bank 258 (91.17) 138 (86.25)

Mobile unit 25 (8.83) 22 (13.75)
Blood group

A 68 (24.03) 30 (18.75)

B 70 (24.73) 40 (25.00)

0] 130 (45.94) 75 (46.88)

AB 15 (5.30) 15 (9.37)
FFP volume

180-199 mL 121 (42.76) 51 (31.88)

> 200 mL 162 (57.24) 109 (68.12)
Total 283 (100) 160 (100)
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NAMIguaIUTIe FVIII 39n CRYO
U 443 gila Nntavue 34,432 giia wuiudu
CRYO fnnnguimaidaniwansuasvdiiiuian
FVIII liuanenenuasnedivadng (p>0.05) uaz
wuh CRYO fildnnmaudnaidaamelulsmenina
5o FVII genhmsudnalumbeiadaui
(p< 0.05) CRYO ﬁﬁmjtﬁaﬂ A, B, O uaz AB
fUSINQUFVIIT 088D W 119.36+71.41 TU /g1l

109.39+28.89 IU/g/ilM, 95.99+66.67 IU/glla uay

130.42+39.70 IU/gla anaou Fa3ane FVIIT
dldnnavyidan O fvaenivydandus aeaiiie
Ay (p < 0.05) FFP fhanan CRYO U505
180-199 mL wazUsnes > 200 mL HUSua
FVIIL @was+SD §lu 96.75+68.02 IU/giio uaz
99.22450.35 [U/gfin muaau uaslinundsnm
FVIII fanuuanannuseninysunasues FFP
finude (p>0.05) sauaaslumsed 2

MINN 2 Aanwaaas CRYO Ndunsia FVII Mudu 443 gila

FVIII (IU/unit)

Characteristics Units (%) p-value
mean+SD (range)

Sex
Male 178 (40.18) 98.56+24.60 (30.24-397.40) 0.924
Female 265 (59.82) 98.06+66.14 (31.31-807.39)

Donation place
Blood bank 396 (89.39) 100.01+59.90 (30.24-807.39) * 0.002
Mobile unit 47 (10.61) 82.88+30.60 (31.31-185.20)

Blood group
A 98 (22.12) 119.36+71.41 (38.57-583.59)
B 110 (24.83) 109.39+28.89 (31.31-179.66)
(0] 205 (46.28) 95.99+66.67 (30.24-807.39) * 0.015
AB 30 (6.77) 130.42439.70 (60.31-215.01)

FFP volume
180-199 mL 172 (38.83) 96.75+68.02 (30.24-807.39)
> 200 mL 271 (61.17) 99.22+50.35 (34.00-583.59) 0.682

NNEWA: * WANGNBENNTEEAYNINEDG (p < 0.05)

M3a599U33N fibrinogen 1umsga CRYO
2" a = = = L4
NudeluliounsneN W.A. 2565 DNIEDUSUNAN
W.A. 2566 NI 120 gile w3ewlaan FFP
azanuuuaaulas tilasnn ldmbanunlvusns
#91970U50as fibrinogen 370 CRYO nautfiau
NINAN W.A. 2565 WNLNURWILMIFNATI LY
Frnmaananniy Fwuindu CRYO fimnan
HUSIALaaawaAzIsLastwavdy JUSnw
fibrinogen laiuan@anis (p>0.05) Wuianniu CRYO
N‘ v a =l ol =) o
nlaanmsvsnadealulsawenuaseuiaunu

MsUSNALHEA lunieedaud (p>0.05) CRYO

ﬁﬁwglﬁam A, B, O uaz AB #USunw fibrinogen
ade+SD iy 278.98+133.75 mg/gila,
333.16+206.64 mg/¢ilf, 356.31+179.85 mg/8in
Woy 288.52+175.76 mg/giin mwaeu FFP fith
WKEA CRYO {U51n05 180-199 mL waz3unas
> 200 mL §iU3Sua fibrinogen waps+SD (Hu
346.39+201.87 mg/glf Udr 297.51+157.70 mg/giln
auaau Felaiwuusine fibrinogen uaneaiy
Tuudazugideauazszninuinnasuas FFP i
Wwae Fauaadlumsed 3
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Quality of Cryoprecipitate Prepared by Thawed Plasma

Chatchanan Choochuay et al.

31N 3 Auanuuzaad CRYO Niduas1a fibrinogen 11U 120 gila

Fibrinogen (mg/unit)

Characteristics Units (%) p-value
mean+SD (range)
Sex
Male 40 (33.33) 326.344+177.97 (140.20-781.30) 0.782
Female 80 (66.67) 316.71+182.31 (144.80-913.70)
Donation place
Blood bank 101 (84.17) 312.16+169.89 (140.20-776.10) 0.383
Mobile unit 19 (15.83) 361.154+228.42 (146.30-913.70)
Blood group
A 29 (24.16) 278.98+133.75 (146.30-675.40) 0.317
B 42 (35.00) 333.16+206.64 (150.00-913.70)
(0] 32 (26.67) 356.314+179.85 (140.20-776.10)
AB 17 (14.17) 288.52+175.76 (144.80-662.00)
FFP volume
180-199 mL 55 (45.83) 346.39+201.87 (146.30-913.70) 0.148
> 200 mL 65 (54.17) 297.51+157.70 (140.00-675.40)

v
o

dawZeufisul3inm FVII lu CRYO #
KAGNMIaras FFP uuudaidu 311y 283 2ile
wazuuuGauUas 10w 160 giin wuh CRYO i
HALUURALBNLALUUS ALUasilARas £SD whiu
102.22+72.61 IU/gilo uae 115.39+31.58 IU/gila
MuAaU lasmsuanuuuaaulaslivsunm FVIII
mﬂﬂdwuumzmauasiwﬁﬂ'ﬂﬁwﬁfy (p<0.05) NINM3
\Wisuifisuamumw CRYO fiwdaan FFP U5unas

180-199 mL wuhiluSanas FVIII lu CRYO #iuae

wuumtdnuazivusaulasliuandafuasiive
ey (p> 0.05) waMIdzABLUUANLUNUTIN
FVIII @de > 70 TU/giio Sashunasiinasgiu EU
waz NBC nngila @ CRYO findnain FFP U5inas
> 200 mL §USanar FVII Ty CRYO #iwdauuy
é’f@LL‘danQﬂdwLmué‘iv'mﬁuasiwﬁﬂ'ﬂéwﬁ'ag (p< 0.05)
wazdUSue FVIIL 6utnainnasgiuadanan’
Fauaaslumsad 4

5190 4 MsilSeuisudSina FVIIL lu CRYO findaanmsazars FFP USinasene s wuuadu

NUIU 283 gilo uazwuUAAUUae MUY 160 gila

a

Unit (%)

FVIII (IU/unit) mean+SD

FFP volume p-value
Conventional Modified Conventional Modified

180-199 mL 121 (42.76) 51 (31.88) 103.14+85.02 107.43+32.26 0.651

> 200 mL 162 (57.24) 109 (68.12) 101.33+62.01 117.65+33.20 * 0.005

Overall 283 (100) 160 (100) 102.22+72.61 115.39+31.58 * 0.009

NNEWA: * uANANBENNTEGAYNNEHE (p < 0.05)
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ilanviiuinnugiinuss CRYO findouuuy
GudnuazLUuGauaRfiUSINaas FVII 2 70
IU/gile onnaeized EU waz NBC laguanony
FUAVBINHLADN WUNMIHANUUULANIINUTNA

@eany A, B, O uaz AB fiwnugiantund

nasgu Aadlusesaz 77.94, 90.00, 59.23 uay
93.33 ey Tusaefimswdauuudaulas wuh
wiidan A, B, O oz AB fisnnugiiofihuinasi
nasyu Aelusesay 100, 100, 97.33 Uaz 100
e danaaslumni 1

2/ a 1 13
I9YREVYDI CRYO Y1 VI NULNQUNUIAIZIY

120

100

o

RRIEGE,
IS

£%
o

o

100
77.94

8
6
4
2

0

A

100
90 I
B

97.33 93.33 100

59.23I I I
(0] AB

PLLADN
Y

W LUURAaAY [l Luuaaudas

Mui 1 Fegazresiiiugiioues CRYO NHAauuUaNaNkazuuuaauwlasnil FVIIT hunasisnasgu

M35 Iway CRYO ANYDNINUA
DANUININATTIY UBNWHTBNNMTFNNTINUTIN 0
FVIII uaz fibrinogen ua? andudsinsiadgau
Qmauﬁ'ﬁﬁ'uﬂ 1qud Usinasuas CRYO fitadele
Felaiasiiy 15 mL SnvameuanyaswaIdani
funduashiduiuiudou lufimssunageusn
nngio T,@mm’]uﬁwaqm%jummﬁﬁmumﬁwm
NBC fa ag9ias 6 gin 6o 3 10U uase ot
tnarimnda s EU muualvasia FVIIL uuuasa

FINAU 6 giln mnﬁ?uﬁwmmmmﬁwiagﬁm Tosgy
AaENLLaaa ABO (pool of 6) A5I9AMMNNN 2 LY
dIUN13@573 fibrinogen Winsiasdeipesosas 1
YNEBAMIHFAGDINBY NIBDENUDY 4 gHnGBLHDY
HAMIANWUTIMIHEN CRYO :nmsazang FFP
wUUUsEEN AR AN TFIUNATBN UG D
U31195 CRYO 10-15 mL anwazmeauanini
Tifims¥Hduwesniussy Usina FVIIL wde uas

fibrinogen MULNEIISBEBY 100 AILFASLUM TN 5

M3 5 AMweed CRYO NeseniuudawlasSeudisunumnaminesgu

Characteristics Criteria Results Percent passed (%)
Volume '< 15 mL 100% of all units 10-15 mL 100
Appearance 'No abnormal color No abnormal color 100

No visible clots 100% of all units No visible clots
Leakage 'No leakage in any part of container No leakage in any part 100
100% of all units of container
FVIII “?Average > 70 IU/unit 115.39+31.58 IU/unit 100
Fibrinogen 2> 140 mg/unit 319.92+180.19 mg/unit 100

NG NN asTINERY NBC, naisnasgiuzas EU
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Chatchanan Choochuay et al.

= o
AU

NIMsAnAMMWEEY CRYO fiuda wudh
deaivimamelulsanennadiuiina FVII lu
CRYO genhwmheindeufiediitaddn o1aida
nilatezasszaznalumsiduns gamgilunms
wusne uazgamgilunsaududaauinenay
mstluusniy FFP Famnldnaaudanunie
gaungiiauaslimanzanazauald FVII vidu
@owamw Teoradusmaihlimsuinaden
Tumbeiedeuiifiviina FVIIL vasnh uananil
wud FVIII a1aviides O dUsuiavdagnin
viidanduadiitiaddn Haaandasiumosny
294 Hoffman M uazani® inuhiuinaidoany
A uag B {iUSuna FVIII gandimgidaa O Inms
TEUYN Bejrachandra S uazamz"" wunusanm
FVIII Mnvyiden O fvasnivgidandu dmdu
USanae fibrinogen IHWUNTANNUANGNNUTENTI
Usztannsuine vilaeauazUsinasees FFP
fuhanuae FedaandaetumsAnzas Onseng S
wazaniz® doyaiildnnaadnunzaas FFP aagy
fhnazmeiianda CRYO wazldfumsduasa
aanw uaaslifiuhdaduues FFP fianasas

v
U aa

waagdSmnsanuwaziululufamadernunadd
msazaauuudnuazuuulszand de dalvaiiiy
FFP fisnanguinaidaamands dumsuina
@eamelulsawenuna wazdu FFP #ilUsinas
> 200 mL Fdeidugaaniafimanzaudans
Tnazansiiande CRYO
{ladeiidanadananweas CRYO wazt3unm
289 FVIII #a Usmaspes FFP fugninanidan
UsNA lumsanees Insawang J waznae® asidan
w1z FFP 715305 > 200 mL snudn CRYO
WULA8INYU Sree Bhagavathi M wazamz™”
fnsnunUsinesyes FPP flenuduiusiulbanm
FVIII #a CRYO fiwdaan FFP USinasannni
agfiviina FVII wnnh mafnmassilgiseld
AnwAnmwaas CRYO #ikdaan FFP fifiuinns
athatas 180 mL (e Wil FFP dedusiunuannowe

Nsasasyingengasmsuwngd
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wnsdhdadenamw: FFP #ifiU5ines > 200 mL
WKae CRYO azliamnsondalaiisawanuany
daamszasgihe Fenfudadld FFP fifiUsunas
Tnatdes 200 mL @ CRYO 33n608 39uus
FFP 1l 2 ndu #a nquiiiiu3anas 180 - 199 mL
WwoznguiifiU3anas > 200 mL wuh CRYO #ildan
FFP % 2 nay iU5anas FVIT liuaneharulummwsy
dlaw3suiieuisnisazars wud FFP lundu
180-199 mL flazanauvudauiasiiviina FVIII
annieawaazshunasinasyuldnue dungu
fifiU3nes FFP > 200 mL wuhii3una FVIII
KN asUnTaMvLaLas iGNt
msazansuvusainagheiitedan duldilums
azmmmuﬁgﬂaqusnFFP"?;ﬁﬂ%mm180—199mL
fimadeedlusiaihvyuiumuanguviilds
idlasnni3naseas FFP fjasninhliiisunssil
v Rbideeganunaiululuasunswessi
ﬁymagmu Tuaniedl FFP fifiU3anes > 200 mL i
sUnssitmminanhiadeagadu ilvunediuees
Qeus3y FFP duifaduanubulishiaue dlu
msasmauuudaulasiiimstassgunsalifiams
nsznsemadulimdannnhuvududy Tosms
ausahliiimsnarusanihanniu davadeld
azunsauengy FFP lilvgadenuviadauiunu
Huwalinniuilsesgsdudaduinifuademis
dDAAFIRUNANM TN TALANBUBINAI T
Tumausiinda fa msszmssiauldamnsd
MINNANNTDUHUFIFUHTURIMBULUTITREN
M uanmﬂﬁwmmaqm%usﬁlmﬂnima:ﬂ%mm
spavmitaglumausannnhiianudasmaanudau
Tumsazaginnnimauzaunatdnniaiviunn
ysviiussgias’® uannniimsasars FFP fifl
U3nasegniias 180 mL wuudssandily CRYO
findalafiusina fibrinogen HIULN DT A9
yngiia Geiiumsnda CRYO Tagld FFP fifiusinas
ateay 180 mL Wnazasuuuaaulasazla
CRYO #ifiaaumw@iivsanns FVIII was fibrinogen
dunasinasufisurh FEP fifivsanas > 200

mL nnzamnuazat EU uaz NBC
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Hafaddniifinadaanmwass CRYO fo
msazala FFP m3@nwuad Sree Bhagavathi M
wazane" WSsuiiauUSuiw FVIIL uae
fibrinogen lu CRYO ainmsazala FFP aae
guiufumsazaadesiauniy wuhnsazas
dregiiiuldusanm fibrinogen annni luzaisi
msszamsaraaindulauiina FVIIT annnh
wananimsdnmiudsnenuiiznsazais
FFP iuasanmangas CRYO™ ' anziidy
wuismsazany FFP ﬁwdwﬁmqmumuqu
pampiiuuusudnlduiing FVII lu CRYO
duasaaanwlumwsnliuinusiuasgiu
Sav0 100 TOONUUUBNNWYLIUMUANAUNT
wuudaulaseanan aewalivusana FVII lu CRYO
fndnldiiengeiuasuianu Tasawe CRYO an
fusmadanny A uar vy O findaldnnazas
FFP wuuidniisnnugiiofiu3ana FVIIT shunosi
nasgulidadosas 90 udidlaarmsuuudauias
wud CRYO wy A fwnugiiefiusina FVIIT
FULNTNIA 95U 100 WazdImsu CRYO
vy O finnugiinfivnm FVIIT iunasinasgiu
fowaz 97.33 wiuldhamumwass CRYO fiaden
laannisazare FFP lagifaaulasiinauantd
N9 ANNNTDMUUAMNLNUTNNINIFIU EU ua
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Quality of Cryoprecipitate from Thawed
Plasma Prepared by Using Modified
Circulating Water-bath Method

Chatchanan Choochuay, Chutharat Nakfon, Piyanon Duangnui, and Jarin Buakaew
Department of Pathology, Faculty of Medicine, Prince of Songkla University, Songkhla 90110, Thailand

ABSTRACT Cryoprecipitate (CRYO) is a blood component that contains high concentrations of
coagulation factor VIII (FVIII), von Willebrand factor, and fibrinogen. It is prepared by thawing fresh
frozen plasma (FFP) from blood donors at 1-6°C in a circulating water-bath and then centrifuging it to
collect the precipitate. This retrospective study aimed to evaluate the quality of CRYO produced using two
different thawing methods: a conventional circulating water-bath (283 units) and a modified circulating
water-bath (160 units). The quality of CRYO samples was assessed by measuring the FVIII levels and
comparing the results between the two methods using an independent sample t-test. The results showed
that the mean+SD of FVIII level in CRYO prepared by the conventional method was 102.22+72.61 IU /unit,
whereas those of the modified method was 115.39+31.58 IU/unit. The FVIII concentrations were
significantly higher in CRYO using the modified method than the conventional method (p< 0.05).
Additionally, the modified method using FFP with a volume > 200 mL also resulted in significantly
higher FVIII levels compared to the conventional method (p< 0.05). The circulating water-bath was
modified by increasing the water pump rate and using a loose-loading container to separate the FFP bags,
preventing them from overlapping during thawing. This modification improved the quality of the CRYO,
conforming to both national and international standards, which included a volume of 10-15 mL, absence
of abnormal color, intact packaging, mean FVIII content > 70 IU/unit, and fibrinogen > 140 mg/unit.
In conclusion, the study demonstrated that the modified method for producing CRYO at Songklanagarind
Hospital was appropriate and met the requirement. This method can be used as a guideline for producing

high-quality CRYO for patient care.

Keywords: Cryoprecipitate, Modified circulating water - bath, Fresh frozen plasma
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Developing Laboratory Service Models
Towards International Standards

ISO 15189:2012, ISO 15190:2003: A Case
Study of Kok Pho Hospital, Pattani

Noppadon Srirsuk, Udomkiat Poolsawat, Nitinun Pongsiri, and
Lumpoo Ammatawiyanon
Khok Pho Hospital, Khok Pho District, Pattani 94120, Thailand

ABSTRACT The medical laboratory in the hospital plays a crucial role in supporting healthcare ser-
vices, particularly in the treatment process, and responding to the needs of the local population. Therefore,
this research aimed to develop a laboratory service model to meet international standards ISO 15189 and
ISO 15190, using the Khok Pho Hospital as a case study. The study was conducted in 3 steps: 1) Study
the situation and laboratory service requirements using geographical data analysis and organizing focus
group discussions. 2) Develop the laboratory service format to international standards by incorporating
the findings from step 1. Outline the laboratory service format to international standards under the name
KP.LAB.INTER. Model. and 3) Examine the laboratory service format by two main criteria: a) assess-
ment to meet international standards from the Ministry of Public Health and b) customer satisfaction.
The research results indicated that the laboratory was certified with ISO 15189:2012 and ISO 15190:2003
standards after operating under the KP.LAB.INTER. Model. On the first occasion, the laboratory was
registered in 2019, with registration number 4216/62, and ranked 175th. The laboratory was certified
and accredited in 2022, by the Bureau of Laboratory Quality Standards, Ministry of Public Health.
After evaluating satisfaction from service recipients in the area, by comparing the average satisfaction
level (3.50), it was found that the laboratory service recipients at Khok Pho Hospital are satisfied at a
significant level of 0.05 in all aspects. This indicates that the KP.LAB.INTER. Model. The model is capable
of leading the laboratory through international standards. Therefore, the operating model in this laboratory

can be used as a guideline for operational improvement towards international standards.

Keywords: Model development, Laboratory international standard, ISO 15189, ISO 15190
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