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Hospital for High Effectiveness in Emergency Cases
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viannsuazaguseasd: nmsvelfidennsdlgniduiilianunsasold uwmdanunsald Leukocyte-Poor Packed
Red Cell (LPRC) yj O/Rh+ léiiuit tiotelunmssnudinmudevduasnisitadelseostasluunei
Tne LPRC vy] O/Rh+ ilsithetiulildmaasunudfuld (uncrossmatch) nsiosu fifimsseninadon
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3msfnw: Humsfnwuuuiudeyadounds dauditou Sguieu 2564 fa iquisu 2567 Tugthesau
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yylidon Rh 10U Rh+ Wdendrsesiidaiavmnduiu 697 gin fnsliidon 294 giin (Fevay 42.18) fianduil
nslfiden (Transfusion Index: T) Vianuawity 1.49 glin/se Tneiien T fiesandu vty 1.46 g/
18 uagiiosndin Wity 2.80 iia/se dnlvalfidendio 1 e (Gevaz62.94) Tufthewdinuing
Usedfn1anu alloantibody $1uau 7 518 waylifisneaugtieiaufiseduldieUssadannislingen
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AdnAny: N1sliaennsaianiay, Leukocyte-Poor Packed Red Cell vy O, n1sdseuden, futinisldiden
(Transfusion Index), miﬁﬁaﬂlﬁamﬂiﬂqmﬁu (Emergency blood reserve)

Abstract

Background and Objective: In emergency situations, physicians may utilize un-crossmatched
Leukocyte-Poor Packed Red Cell (LPRC) group O/Rh+ to save patient’s life. The Blood Transfusion
Center, Faculty of Medicine, Khon Kaen University, reserves 3 units of LPRC group O/Rh+ in the
resuscitation and operating rooms for extreme emergencies. This study aimed to evaluate the
effectiveness and appropriateness of reserving LPRC group O/Rh+ in emergency cases to ensure
sufficient blood supply.

Methods: A retrospective review of 197 cases receiving un-crossmatched LPRC group O/Rh+ from
June 2021 to June 2024 was conducted, 192 cases in resuscitation room and 5 cases in operating
rooms. The 3 blood units reserved in the resuscitation and operating rooms were analyzed. The
Transfusion Index (TI) was calculated to determine the average number of units used per case, and
this was used to guide the emergency blood reserve strategy.

Results: Among the 197 emergency cases, 71 (36.04%) involved trauma, 60 (30.46%) gastrointestinal
bleeding, 33 (16.75%) cardiac arrest, 17 (8.63%) rupture of hepatocellular carcinoma and abdominal
aortic aneurysm, 8 (4.06%) other bleeding, and 8 (4.06%) severe anemia. The blood groups
included 67 (34.01%) group O, 109 (55.33%) A, B, or AB, and 21 (10.66%) unknown group, with all
cases being Rh-positive. A total of 294 blood units (42.18%) were utilized out of 697 reserved units,
The calculated of Transfusion Index (TI) was 1.49 units per patient. Tl in the resuscitation room was
1.46 units per case and in the operating rooms was 2.80 units per case, leading to an emergency
blood reserve recommendation of 3 units per case. Seven cases had detected alloantibodies, and
no transfusion reactions were reported.

Conclusion: Reserving 3 units of LPRC group O/Rh+ in emergency and operating rooms is
appropriate and sufficient for emergency cases. The Blood Transfusion Center effectively replaces
used units, with no deaths reported due to inadequate transfusion. The use of the Transfusion Index
to guide the emergency blood reserve ensures an evidence-based approach to blood reservation,
optimizing resource utilization.

Keywords: Emergency transfusion, Leukocyte-Poor Packed Red Cell group O, Reserved blood,

Transfusion Index, Emergency blood reserve
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vy O/Rh+ Tunsdigniadu 91u3u 148 918 N
W 197 516 Andudesas 75.13 Widonstaun
713 giin lawiade 4.82 gia/518 Usznouse
trauma 54 518 Mden 340 giln, GIB 52 518 19
\Hen 192 giln, rupture HCC wag ruptured AAA
17 518 Tden 71 gile, cardiac arrest 12 518 14

\fom 59 giln, other bleeding 6 518 THiden 29
glln Ua severe anemia 7 518 1Widen 22 giln uax
LifienugUieiauisersuliisszasdainnis
Tden (m397l ) MeaziBeavesiihonsdaniau
fAle¥u LPRC vsj O/Rh+  uazdiusziinisnsaany
alloantibody Wanum 7 578 (M151971 5)

397t 1 Summary of ABO and Rh(D) blood groups, diagnosis, alloantibody detection, and trans-

fusion reactions in emergency blood transfusion of LPRC group O/Rh+

Sex (cases)

ABO blood group of cases (cases)

Number

Average of
age (years)

Number of cases

oi .
(EGHEES [cases (%)]

Male Female

of
transfu-
sion
reactions
(cases)

Number of
detected al-
loantibody
(cases)

Total blood Transfusion
) Index (T1)
use (units

(units/case)

Rh (D)

typing

AB Unknown

Trauma 71 (36.04 %) 56

Gastrointestinal 60 (30.46 %) 48 60.0

bleeding
33 (16.75 %) 24

Cardiac arrest 559

Rupture HCC, 66.9

rupture AAA

17 (8.63 %)

Other bleeding 8 (4.06 %) 3 1

Severe anemia 8(4.06 %) 70.0 1 3

Total 197 (100 %) 147 50 67 a4

53

Positive 116 0

Positive 9 0

Positive 55

Positive 20

Positive

Positive

12 21 294

HCC: hepatocellular carcinoma, AAA: ruptured abdominal aortic aneurysm

A15199 2 Comparison of case number, blood use transfusion index in resuscitation room and

operation room

Number of cases Blood use Transfusion Index
Diagnosis [cases (%)] (units) (T1) (units/case)

RESUS OR Total RESUS OR Total RESUS OR Total
Trauma 69 2 71 109 7 116 1.58 3.50 1.63
Gastrointestinal bleeding 60 0 60 79 0 79 1.32 0 1.32
Cardiac arrest 32 1 33 52 3 55 1.63 3.00 1.67
Rupture HCC, rupture AAA 17 0 17 20 0 20 1.18 0 1.18
Other bleeding 6 2 8 8 4 12 1.33 2.00 1.50
Severe anemia 8 0 8 12 0 12 1.50 0 1.50
Total 192 5 197 280 14 294 1.46 2.80 1.49

RESUS: Resuscitation room, OR: operation room
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m1579fi 3 Number of Blood units utilized in emergency blood transfusion of LPRC group O/Rh+

Number oiubnliot(s))d use/case Number of cases [cases (%)] Total blood use (units)
1 124 (62.94) 124
2 52 (26.40) 104
3 19 (9.64) 57
4 1(0.51) 4
5 1(0.51) 5
Total 197 (100.00) 294

A15797 4 Number of patients and compatible blood use within 24 hours following emergency
use of LPRC group O/Rh+

T fusi Numb f
. . Number of  Total blood use ranstusion um er. °
Diagnosis . Index (TI) transfusion
cases (cases) (units) . .
(units/case) reactions (cases)
Trauma 54 340 6.30 0
Gastrointestinal bleeding 52 192 3.69 0
Cardiac arrest 12 59 492 0
Rupture HCC, rupture AAA 17 71 4.18 0
Other bleeding 6 29 4.83 0
Severe anemia 7 22 3.14 0
Total 148 713 4.82 0

HCC: hepatocellular carcinoma, AAA: ruptured abdominal aortic aneurysm

A15197 5 Number of cases in emergency LPRC group O/Rh+ transfusion with type of alloantibody

detection
Antige ing of LPRC
X X Type of detected alloanti- 'sen typlng. Transfusion
Case number Diagnosis group O used in blood .
body X reactions
transfusion

Case 1 Rupture HCC, rupture AAA Anti-Mia No antigen typing No
Case 2 Gastrointestinal bleeding Anti-Mia and unidentified Antigen Mi(a-), c(-) No
Case 3 Gastrointestinal bleeding Unidentified No antigen typing No
Case 4 Gastrointestinal bleeding Anti-E and anti-c Antigen E(+), c(-) No
Case 5 Other bleeding Anti-E, anti-c, and anti-Mia 1st unit: No antigen typing
2nd unit: antigen No
E(), Mia-), c(+)
Case 6 Other bleeding Anti-E and anti-Jka Antigen E(-) No
Case 7 Severe anemia Anti-E, anti-c, anti-Fyb, Antigen E(-), c(-), Fy(b-), Jk(a-) No

anti-Jka, and unidentified

HCC: hepatocellular carcinoma, AAA: ruptured abdominal aortic aneurysm
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ﬁmmmﬁﬂm fjﬁ]ﬁgﬁjumim%]LLaziw\‘i’luNamsLawam 3 Uszlan laun opiate, tetrahydrocan-
nabinol (THC) uag amphetamine vaslssneuaruasums Usuldnnsnsauasserunadaliuna e
Usznounifdadsiaznniunissnwveswnne lagly The DRI™ Opiate, THC wag amphetamine Assay
AON3M579MENENNIS Homogeneous enzyme immune assay Hia3asziusunaeansianfnganaiily
Jaag Fat '"J’mqﬂizmﬁmsﬁﬂwm%gqﬁj ORNSRTIUBINIIATIINUKAUINVDS opiate, THC tag am-
phetamine Tullaanizgthelsameuianiuauns

Fnsanw: 1unsAnwidmssann wufuteyadeunds ngusedrafuilaanzfigndannsainsei
asiandn Mmhogiiuiunasiadaddn sukeslfiinsnvmanidugns lsmeunaniuaiuns szmins
1 uns1Ax 2565-30 Hgunegu 2567

wan13Ane: Turie unsiaw 2565 Be lguieu 2567 insaelaaniznsin opiate, THC wag amphetamine
FMUTI 5,533 578 (NATIE 3,994 518 UaEnde 2,049 518 ((ndn 1.9 win) wialy opiate, THC uag
amphetamine 91u2U 911, 1,410 uag 3,212 518 aua1du Tl w.e. 2565-2567 snsn1saadaannzwu
HAUINUBY amphetamine Antluovay 9.8, 11.8 Uag 15.8 Aua1U S?iqqqsﬁu%faaaz 6 dIUTHIINTNTID
Yagnznwu THC Anludoway 17.6, 13.7 uay 14.5 auaau wazensinisnsialaanenu opiate Andu
Sovaz 5.9, 2.4 uay 0.7 MUAFU veftheinTIanuNauIn 3 Suduusn Ao siesmsragtRmagnidu Inny
LaraRuTY sz@ﬂﬁy’qmiﬂﬁmamﬂ amphetamine tag THC 91U 17 LAy 2 518 A1UaI9U
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ayl: Snnuffihefidemsemsandslulaan: fdnumalndifesiuluisasd Taesasnsmsanuna
vInves THC Tullaamzanniian Andusesas 13.3 wasiilofiansanluudasd ssdlsindiduasimuna
VI THC fovaz 13.7-17.6 Fsiiedndnsnsamanugs Tuvngiferiudnnsianunauinves
amphetamine fifisduaniesay 9.8 Wiy 15.8 gatudsdorar 6

Addgy: anstandnlulaaniz, N13n5IaNTesansanda, snsinisnuansiandnlulaaniy

Abstract

Background and Objective: Currently, urine drug testing of opiate, tetrahydrocannabinol (THQ),
and amphetamines at Srinagarind Hospital was adapted to quantitative. The DRITM assay is a test
based on the principle of homogeneous enzyme immune assay to analyze the substances in urine.
This study aimed to identify the positive rate of opiate, THC, and amphetamine between January
2022 to June 2024.

Methods: The retrospective descriptive study. The samples group were urine send for drugs (opiate,
THC and amphetamine) test at the Immunology and Clinical Chemistry department, Medical
Laboratory, Srinagarind Hospital, between 1 January 2022 to 30 June 2024.

Results: A total of 5,533 urine samples were tested for opiates, THC, and amphetamines. Among
these, 911 cases were tested for opiates, 1,410 for THC, and 3,212 for amphetamines, with positive
results found in 3.6% (33/911), 13.3% (188/1,410), and 10.6% (341/3,212), respectively. The rate of
amphetamine testing increased by 6% from 2022 to June 2024. The positive test rates for THC during
this period were 17.3% in 2022, 13.7% in 2023, and 14.5% as of June 2024. The positive test rates
for opiates were 5.9% in 2022, 2.4% in 2023, and 0.7% as of June 2024. Males were tested 1.9 times
more than females (3,994 and 2,049, respectively). The highest rates of positive tests were found
in the emergency, psychiatric, and gynecology wards. Seventeen pregnant women tested positive
for amphetamines, and two cases of THC positivity were found (in a mother and her newborn baby).
Conclusion: The rate of positive test for THC was highest by average 13.3% per year and the rate

of positive test for amphetamine also increased from 9.8 to 15.8%

Keywords: urine drugs, quantitative report, rate of positive test
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.A.2566 (Fouaz) 118 137 24

unNIIAN-Tguieu 2567 (Sevaz) 15.8 14.5 0.7

M19199 2 MsnTanvasiandnlulaanizansnvisengwnssa lutusieu unsiau 2565-Ggungu

2567
- - NPINIATIANTONITAN  FTUIUNIANAINTPINAZNY  USUIUEI5NRT9aNY (ng/
YUAFITENAA - )
AIRNUNAUIN (318) WNaUIN >2 AN mL)
amphetamine 17 7 >1,000
THC 413e1 = 1% 1 >100

*IUIUNITNUINAGDA 1 TIULAZATIINUNAUIN THC 71580U 96 ng/mL
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050l

KA AN uthefidwmeansiando
Tullaaniy d9usulnadesiuluudazy Taed
§aTIN1IATIINURAUINYDY THC anndian wds e
az 133 wagilefarsanluusast auiiuldindgue
finunauInves THC Sowag 13.7-17.6 Fauualiiy
dugetuluwiard luasiieatushsinimsany
HaUANTEI amphetamine ffiuszdugstuun 210
Sova 9.8 1y 15.8 Fegeiuisdoras 6 ooy
WisuAunsAinwives o5ns Beadnduazaue vins
AnwiluAudusn 1,635 918 wusowaz 5.5 ATI9NU
danegeda1nn1si lnell Sesay 2 wuszAusans
goAAUNINTFIU (>50 me%). MIIINUamphet-
amine (5pwag 1.8), cannabis (5e8/a 1.1), mitragy-
nine (n3zviow) (5o8az 0.9) and mor-
phine (0.1%)"

NnMsAnwvatinegse usadeuazane Tunns
\FeTinRnsssusflunamilorssuszimalngnui
088y 9 MIIANU methamphetamine %50
amphetamine derivatives Faudumamedovas 85
way 91808581319 21-34 U (Sewar 35.4) wavdo
az 61 ddansdnudulszaufine nsdedin
dnlvgiinanmslgenislu uagsedunisnsaany
methamphetamine Tullaanizegsening 147 ng/
leZ

nsfinwives oAt duasueshana an
Uszaun1sal 1 U @unay 2563-nuaius 2564) Tu
Ismeuaavine1desssuaans 91n 265 el
FeTin nudewar 15.1 Metestunslivioiam
aslEnAninng g Gegeniinisseaiulagnm
uvenissmadovay 10,32

NSANYIVIINIAT NANTTO LaTANY LAAILI
WindansAnedeunassznined w.e. 2552-2560
U171 amphetamine LﬂumsLawamﬁmmwﬂué
thefunviesandulsmeunasuniud fosas 26.3
sosaanpenguleUesuniuiisemsnunea Sosas
24.6"

senumsanelungeseassdiashnasssi
Tsswenunadaiaiuguainsivawimilslungne
los faningmsnndl S1uau 289 AU nuvERIATSS
Tamueumafiudosaz 7.3° Fdlulsaneuia
FIUATUNTINU amphetamine van TunnsaSouas
13.3 (17/127) Snnavdansmuniingaanunauan
ansanfnlutlaane wie Sovay 0.8 (17/2,049) 910
wam@qﬁgqmmﬁdqmnmiLawﬁ(ﬂu{laa’nz

gl

Uselenifildnnnnisasiaansianfinuuulsune
HaNsENURBUA MALRETUTE A UTsETIANAA FD
a1usaldusunaasianfafinulunisnsiaiie
ANRIUNITINYT NIORANIUNGANTTUVDIE LaN
Hlo91nT 9T nAMAE N ANTTUNNTIANLAIHE
faUsiaiinsany Jaanseonundulsunad
FALU Larn13nTIUTUIENslEnRnanUaanz s
fodudsideuazazainniimsnsavsunaly
Gonvdoidunudsdadldiadeiofmuiinia T
Ferey Vinweas waglisrusaNTenRUHANTINTI
vy weznsthlvlulsmenunaeiuesuns e
Dalduinisnaen 24 $aluslunisasiaansianio
ndaang nelviifauslovdiudUle danalv
Usziiuuazinwldegregnies dsiiinaulade Tu
ndundanaasss viensnusnanoany UTina
ansiandadfinsiany Saldrudasliminnisinay
n55nwfitiuszans nmuasdaeu Jeresddnis
Uszauausiuiunenseunds vienheudui
Aeades Wieliuenmsnesnainunsm uazdase
WsaiielidnSumssnimneauLazsiunanla
MNBNIINNTATIETENAR buTaae Ussian
amphetamine wag THC ifidaaasiiu desanszny
ABITUUNITUIATEUAMN UazAUUARA Evaey
Uaeiilosann enadudumauosnisiindslaidis
UsgasAnuun wu guRe 1usiu
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Evaluate Platelet Production from Whole Blood by the
Fully Automated Blood Separation System

Jongkol Akahat', Chetniphat Mattra’, Pattarapon Tiensri', Wiyada Punjaruk®, Kriangsak

Jenwitheesuk’
'Blood Transfusion Centre, Faculty of Medicine, Khon Kaen University, Thailand.
? Department of Physiology, Faculty of Medicine, Khon Kaen University, Thailand.

’ Department of Surgery, Faculty of Medicine, Khon Kaen University, Thailand.

ABSTRACT

Background and Objective: Leukocyte reduced (LR) set for automated whole blood processing
has been validated in Blood Transfusion Centre, Faculty of Medicine, Khon Kaen University, Thailand

in September, 2016. The protocol was implemented and started running in late of month.
Non-leukocyte reduced (NLR) set has been validated in February, 2019. The protocol was
implemented and started running in late of May. The machine can expect platelet yields index (PYI)
from interim platelet (IPU), transfusable platelet concentrates (TPU), plasma volume of IPU/TPU,
the volume of plasma product, and volume of buffy coat. This study aimed to assess the quality
of platelet concentrates from whole blood collections by the fully automated blood separation:
Reveos® System; Terumo BCT.

Methods: We reviewed on the data of platelet yields index (PYI) derived from each unit of
transfusable platelet concentrates (TPU) and interim platelet (IPU) from 2021-2022 which prepared
by the fully automated blood separation: Reveos® System; Terumo BCT.

Results: The protocol of NLR set was shown the average of PYI derived from TPU 6.96 x 10" cells/
unit (N=2,336) and 8.10 x 10™° cells/unit (N=8,660) from IPU whereas the average of PYI from IPU by
the protocol of leukocyte reduced (LR) set was found 6.31 x 10" cells/unit (N=5,470). The PYI less
than the standard value (5.5 x 10" cells/unit) were detected in 595 units (3.6%) from 16,466 blood
donors. The white particulate matter, we found 287 units (1.7%) was the key reasons for such
incidents, and 308 units (1.9%) have an unexplained the low PYI. Most of the PYI value passed the
standard value to 96.4%.

Conclusion: This study revealed that, the fully automated blood separation: Reveos® System;
Terumo BCT prepared both of TPU and IPU reached the recommended quality of Council of Europe
(EU), American Association of Blood Bank (AABB), and National Blood Centre, Thai Red Cross Society.
Key Words: Leukocyte reduced (LR), Non-leukocyte reduced (NLR), Transfusable Platelet
Concentrates (TPU), Interim Platelet (IPU), Platelet Yields Index (PYI)
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Introduction

The advantage of automatic blood
separation is that it reduces some of the work
steps, such as balancing before centrifugation,
and sealing the blood component bags. In
addition, the system can measure the volume
of plasma, the volume of platelets separated
from each bag of blood and displayed as
numbers on the screen. The most special thing
is that the system of the machine can evaluate
the number of platelets that are separated as
a value of platelet yields index (PYI). We never
knew this information about each donor until
we got this technology. The data of all blood
bags spun by the automatic blood separation
will be automatically stored in the machine.

In the past, a pooled platelet concentrates
preparation was called leukocyte poor pooled
platelet concentrates (LPPC) or leuko-depleted
pool platelet concentrates (LDPPC). We will
combine four buffy coats (the number of
platelets in each bag is unknown) with the same
ABO group and add PAS solution before light
spin in the centrifugation to separate LPPC or
LDPPC. But with this technology, we can know
how many platelets are in each bag (interim
platelet unit: IPU) by looking the PYI value on
the screen. With this new technology, we have
changed the way we prepare LPPC platelets to
all LDPPC. The LDPPC was prepared by com-
bining four units in the same ABO blood group
of IPU and adding PAS 280 ml, then filtered out
of white blood cells by a pooling set of Reveos®
System. If we want the platelet yields more
than 240 x10° cells per unit, we must count the
total PYI of 4 IPU to 270 x10° cells or more by

using the loss of platelets value during the
filttering process (2.6 x 10" cells approximate to
30 x10” cells), plus the standard value we need
to reate the LDPPC that reached the
recommended quality. Nowadays, the LDPPC
that we can produce by this technique passed
the benchmark 100%".

The leukocyte reduced (LR) and non-
leukocyte reduced (NLR) bags were used with
Reveos® System. The LR bags are separated
using the LR_POOLPAS program, filtering out
white blood cells to produce leuko-depleted
packed red cells (LDPRQ), platelet components
(IPU), and fresh frozen plasma (FFP). The NLR
bags are separated using the NLR_POOLPAS or
NLR_RDP programs, extracting the buffy coat to
produce leukocyte poor packed red cells (LPRC),
platelet components (IPU/TPU), and fresh frozen
plasma (FFP). In this research study, we want to
evaluate the quality of platelet concentrates
from whole blood collections in our donors by
the fully automated blood separation: Reveos®

System; Terumo BCT.

Methods

Written approval for this study was granted
by the Khon Kaen University Ethics Committee
in Human Research, Khon Kaen University,
Thailand (Reference No. HE 671202).

We reviewed on the data of platelet yields
index (PYI) derived from each unit of transfusable
platelet concentrates (TPU) and interim platelet
(IPU) from 2021-2022 which prepared by the
fully automated blood separation: Reveos®
System; Terumo BCT. This is a descriptive study
using mean and standard deviation statistics,

analyzed with Excel 2007. Percentages are

ATUATUNS FET 2567; 39(AMANUIN) @ Srinagarind Med J 2024; 39(Suppl) 21



WNA DITNIIN LATAMUE @ Jongkol Akahatl, et al.

compared to the standard criteria of blood
components from the American Association of
Blood Banks (AABB), European guidelines (EU),
and the World Health Organization™”.

Results
The protocol of non-leukocyte reduced
(NLR) set was shown the average of PYI derived
from transfusable platelet concentrates (TPU)
6.96 x 10" cells/unit(N=2,336) and 8.10 x 10"
cells/unit (N=8,660) from interim platelet (IPU)

whereas the average of PYI from IPU by the
protocol of LR set was found 6.31 x 10" cells/
unit (N=5,470), shown in Table 1. The PYI less
than the standard value (5.5 x 10" cells/unit)
were detected in 595 units (3.6%) from 16,466
blood donors. The white particulate matter, we
found 287 units (1.7%) was the key reasons for
such incidents, and 308 units (1.9%) have an
unexplained the low PYI, shown in Table 2. Most
of the PYI value passed the standard value to
96.4%.

Table 1 The data in 01-01-2021 to 31-12-2022 (2 years)

Average of Average of
Type N Average of leukocyte vol latelet vol Pl
L plasma vol.(mU) -2 " *109cells/u
(ml) (ml)
NLR (pool PAS) 8,660 253.4 49.3 30.8 81.0
NLR (TPU/RDP) 2,336 218.6 50.0 61.4 69.6
Total 10,996 236.0 49.7 46.1 75.3
LR (pool PAS) 5,470 2494 11.6 31.6 63.1
Sum (NLR+LR) 16,466 246.6 37.1 359 73.4

Table 2 The amount of TPU and IPU with WPM and Non-WPM

N = 16,466
White particulate matter (WPM)
Non- White particulate matter (Non-WPM)

PYl <5.5x 10N = 595 (3.6%)

N = 287 (1.7%)
N = 308 (1.9%)

Discussion
The utilization of research results in routine
work, we recode the results of WPM or Non-WPM
that the PYI less than 5.5 x 10'"°cells/unit in the
history of donors, when they come to donate
next time, the other types of bag are selected
that do not need to be used to produce

platelets.

Conclusions
This study revealed that, the fully
automated blood separation: Reveos® System;
Terumo BCT prepared both of TPU and IPU
reached the recommended quality of Council
of Europe (EU), American Association of Blood
Bank (AABB), and the World Health Organization.

22 AUATUNT BT 2567; 39(MANUIN) @ Srinagarind Med J 2024; 39(Suppl)



Evaluate Platelet Production from Whole Blood by the Fully Automated @ Evaluate Platelet Production from Whole Blood by the Fully Automated

Acknowledgements
We sincerely thank Khon Kaen University for
their generous funding, which has been crucial
in supporting our research in blood transfusion
medicine. Their commitment to academic ex-

cellence and innovation is greatly appreciated.

References

1. Akahat J, Mungkhunkhamchaw N, Panjaruk
W, Jenwitheesuk K. The comparison platelet
quantity estimated from the fully automated
blood separation and from the LDPC standard
method. Srinagarind Med J 2022;37(Sup-
pL:1-6.

2. AABB. Technical manual. 20th ed. Jorgenson
M, editor. Bethesda, Maryland: AABB; 2020.

Guide to the preparation, use and quality
assurance of blood components. European
Committee (Partial Agreement) on Blood
Transfusion (CD-P-TS). EDQM 21st Edition
2023.

World Health Organization. Educational mod-
ules on clinical use of blood. Geneva: World
Health Organization; 2021.

@D

ATUATUNS FET 2567; 39(AMANUIN) @ Srinagarind Med J 2024; 39(Suppl) 23



J %
HNUEAURVY . Original Article

9M31N15A5I9NY unexpected antibody ludilraveraen
v d a LY
ﬂﬁﬁ!ﬁi’)ﬂﬂﬁ]ﬂ AUSUNNYATITANT um’mmaﬂmamaﬁu
The Positive Rate of Unexpected Antibody of Transfusion

Patients at Blood Transfusion Center, Faculty of

Medicine, Khon Kaen University

Wnsen funuinsalna’, dawuns un’, Juaa Nlynadiug’
'AANUADANAN AMZUNNEMITHT UNITNEIDEYBULNY
“NIATVINYSAITAT AUZUNNEITRT UNTINGINEVOUUNY

UNAAEID

nanMsuadIngUszas: NMswseNdenyse crossmatching WigUae Useneumenisnsiavididen ABO,Rh
LazNIATIINTOsantibodysladuiivenmileanABO Tagld serum Alhevifiseniuantienvadinion
uAd (screening cells) AN1TTIVNUAMTINEATINITATIANY unexpected antibody “Uﬁ(ﬂﬁi’mﬂiuﬂﬂwﬁ
volfidenlulsmenariuaiuns Tl wa 2553 uax 2557 Andudosay 6.7 way 4.7 auddy Fad
FaqusrasdnsinuasiiifieAnw18ns1n19TIawy unexpected antibody Tufftheveiden Tnsuenm
Hospital number (HN) Y4178

BmsAne: 1leeiudeyanislivinisnisasranndudontazvadenluiouliguiey 2567 wenidug
trelunazUasuansiu 930 518 lnglduuudufinteyadaundmanisnsianseiasientilnunexpected
antibody 2.n115m573 unexpected antibody 1438 column agglutination test(CAT) 3. AATILHNIBAT
N1INTIINUVBY unexpected antibody wenmusiaiazUssinngiiemeainsosas

wan1sAn: nsuaugihevedenvianan 2,720 ade (930 318) fsuauiihegluveiden 2,106 asa (429
$18) wardruauglheuenuadon 614 ads (501 118) wudhnsvelfidenvestihelunasdtisueniads
4.9 uae 1.2 ASwmudidu wu unexpected antibody positive 94 518 (Se8az 10.1) 1ng antibody fiwu 5
JUAULIN AD anti-E 53U anti-ce 28 518 (Saway 29.8), anti-Mi® 21 518 (Segay 22.3), anti-Mi° 934
iU non-specific 12 91 (Sowaz 12.8), unidentified antibody 5 79 (588ag 5.3), anti-E,c uag anti-Jk°
4 519 (Sosay 4.3) Auansu

a3U: $m51N1575IINU unexpected antibody $eraz 10.1 Gauansnsanilaeyinsnwly ansufuay
wiiavadunexpected antibody fnufienuuansnstumunguussring Aandon nreavIsNIIMAFeY
uazalveInmaaeu vilnvedantibodyfinsrawuasnsntunnasndunsisiesndenanticenausineg
Blgelalasamylunsditheusn shliAnmsiansia lelifiheansseznannsuniudeslfduas
a

Andn uﬁy,: unexpected antibody, 9931N1503aNVantibody, N13MTIANTBIantibody
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uni

n15R533n509%lnantibodylupdsidaannans
ATLNEAIERT uInendeveunny lulagdu
MTIPEUANNTT column agglutination test (CAT)
Fahn1smeaeu Antibody Screening test (Indirect
antiglobulin test, IAT) Lﬂumsmwmantibody‘lm
11311 serum 39 plasma wvhufizeniudadon
wAsTiSenn screening cells f%’%%ﬁ]gil (01,02) uaz
wisunniindenunivestiuianadenmyle (03) 7
il antigen suaqmglﬁamzuwm*’]Viﬁmmﬁﬁmmq
Addn lduA D, G, E, ¢, e, M, N, S, 5, P, Le?, Le®, K,
k, Fy’, Fy°, JK wag JK°
lsangruramsuasuns lneuusgUleduasingy

ANSANYINDUNUNLVD

NRUUINIIUIU 15,268 518 YIN15ATIAINTDY
antibody fewmada saline samiuwmadaeulyyd
Tneld screening cells Tw3ondutassuau 2 odn
(screening cell O1 wag O2) LLagﬂfcjmﬁaa%ﬁ’mu
56,083 518 IN1IageumIEmAila LISS/gel test
ngld screening cells dnsagudnuau 2 ¥ila way
W3BLTWEsIIY 1 9dn 3189UMINTIINTEN
antibody Tungquusnlyinauin Saeag 6.9 antibody
fimun 2 Suduusnie anti-Lewis $1u3 393 518
($oway 37.5) WAy anti-P1 91u2U 223 519 (Sovay
21.3) dhunguiidedliiuauiniosas 4.7 antibody 7
WUURBA® anti-Mia 91u2U 324 519 (5owaz 25.9)
uay anti-E 9119U 259 518 (§o8ay 20.7)' 1139599
¥ antibody Y@eiienuenaNl¥RIIY antibody
Tufusnalatinuddadudumilsosmmsaniy
drfuldvesden (pre transfusion testing) @
UseNaumien1snsIavaiionseuu ABO, Rh iag N3
v crossmatching lugthe nsdiffinisnsaany
antibody fBImsIAMBLAVOS antibody Laglden
onitlsidl antigen wfintiuan crossmatch TWiEtae?
AuddRnatinues antibody TufunSTILR
1AM hemolytic disease of the new born
hemolytic transfusion reaction #3avildinEen
unsflongduninun antibody sy UAATeN

7l 37°C @u15an5aNURI833 saline indirect
antiglobulin test (IAT) :nn1sAnwTayanuin Tu
ﬂszu cold-reactive antibodies kan anti-Al , anti-|
, anti-IH , anti-Lea , anti-Leb , anti-P1 , anti-M,
anti-N sy aglivinfisendudindonunsil 37°C

> uus antibody 1

wazlugnianglusianie®
anansaduiuiindenunsil gaumgdl 37°C 16 uas/
visamsanUlddeds IAT tTuondauddma
pdfin®  fetunisAnnifediingussasdifiefinw
HNIINITMTIINU unexpected antibody Insuen
muvtauazUszinngUag

AIBMIANH
N13M379 unexpected antibody 1475 Column
agglutination test(CAT)
nsonazuenviln unexpected antibody Tusnu

LEIEITUTIUNANTITANTIY

Us24917UINTZUVVDIAGILADANANY ALY
UNVBAIENT URINLIFBVULAY 217 lab number
(LN) uagianaguien hospital number (HN) wan
Uszindrelulazuen AATIERENTINTATIANY
unexpected antibody ¥HAR19e MeatRsesay
Taeinsesslofldlunsifiuteya Ao uuutudindeya
JOUNINANIINTIINTBILALUENTTA antibody

nsAneIASH Munsiansanasesssunsise
Tusywe 1avil HE671474

HaNSANE
WUBHIININTIINU unexpected antibody lae
Wdudovay 10.1 (elufesay 11.1uazdihouen
Sovaz 9.1) (5197 1)

NAN1TRIIINU unexpected antibody fivhnns
n3raBuduiln 1ngUieveldendnuiu 930 518 Wy
unexpected antibody positive 94 518 (Foaz10.1)
fidweidenluianaiiinsinu Tneidugiaely
wazUlguend1uiy 48 51 (Seway 11.1) uay 46
518 ($oraz 9.1) Mmuddu antibody Fiwuldun

anti-E, anti-Mia, anti-E,c, anti-Jka, anti-Dia, anti-M,
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M19199 1 8RTINTATIAINY unexpected antibody TugUeveiion

- FwIuMInsIe swoudUoe HN fiveidennaznsaany unexpected
Udssnnpuaeg z v . y
v (A59) (518) antibody (518, 5888%)
fuaeluy 2,106 429 48 (11.1)
AUeuen 614 501 46 (9.1)
33U 2,720 930 94 (10.1)

M15199 2 NMIRTIuENviinantibodylugUigve

&
LM

non-specific antibody, warm auto antibody uag

unidentified antibody mugdu (3197t 2) Tae

¥UAVUDI unexpected
antibody

o v
U (5988%)

antibody 91U 5 Sudiuusn Ao anti-E SauAU anti-c
W30 anti-e WU 28 518 (5pway 29.8), anti-Mia WU

Anti-E,others
Anti-Mi®

Anti-Mi®, non-specific,others
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Anti-E

Anti-E,c

Anti-Jk® others
Anti-E, Mi®
Anti-Di*,others
Anti-M

Warm auto antibody
Anti-C,e,Jk’
Anti-c,Mi®

Anti-Di®

Anti-Jk®

Anti-JK°, others
Anti-Le®, others
Anti-P1, others

RPN

28 (29.8)
21 (22.3)
12 (12.8)
5(5.3)
3(3.2)
4 (4.3)
4 (4.3)
3(3.2)
3(3.2)
2(2.1)
2(2.1)
1(1.1)
1(1.1)
1(1.1)
1(1.1)
1(1.1)
1(1.1)
1(1.1)
94 (100.0)

21 578 (§9818y 22.3), anti-Mia 911U non-specific
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Abstract

Background and Objective: Approximately 70-80% of babies born with Down syndrome are from
women younger than 35 years of age. This study aimed to analyze the outcomes of Down syndrome
screening in the Srinagarind Hospital network, consisting of 26 hospitals, during the years 2021-2023.
Methods: Data was collected for analysis of high-risk and prenatal analysis, prevalence of high-risk
and low-risk births, and target score results of external quality control and service development.
Results: In 2021-2023, Srinagarind Hospital provided services to 12,206 cases of 17,413 cases,
accounting for 70% of the total. From 1,441 high-risk cases, 709 cases were identified, representing
49% of the province’s high-risk cases. Prenatal diagnosis was performed on 811 cases, accounting
for 58% of the total. Karyotyping for T21 and T18 was found in 27 cases, representing 3% of the
total. Two births Down syndrome (0.03%) were identified as low-risk, and two births Down syndrome
(0.03%) were from unscreened quadruple tests. The revenue collected amounted to 5,492,700 Thai
baht. The assessment of performance with the target score of external quality control of 4 markers
was at a good and excellent level.

Conclusion: The provision of services to pregnant women who have undergone screening and is
on an upward trend. This includes offering additional prenatal diagnosis to high-risk pregnant
women, in support of the government’s efforts to improve population quality.

Keywords: Quadruple test, High Risk pregnancy, Down syndrome screening
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Evaluating the Performance of Real Time PCR Assay for
Spinal Muscular Atrophy (SMA) and Severe Combined

Immunodeficiency (SCID) Screening
Prinya Prasongdee™, Preawwalee Wintachai', Nopporn Sawatjui', Sumalai Dechyotin’,
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o I
UNAAED
wanN1saringuszasd: lsanduiloseuuss (Spinal Muscular Atrophy: SMA) Wulsamenniiingin
AnuiaUnAvenssuiuslududeslaun SMN1 gene lagasnueinsauinunfseszuulssainiay

ndile wena1nlse SMA W&9113M379 Newborn screening §adsznauludienisnsiam Severe
Combined Immunodeficiency (SCID) fetfums@nwilfsiiingusrasdifleUss fiutssavanmuasyansa
Anngadlsm SMA wag SCID

AwBnsAnu: ﬁﬁﬂwﬂé’%’méfnmimn SMN1 gene , KREC gene wag TREC gene uazUseliiuyUszs@nsninis
AATILNVRIYANTIA Eonis™ SCID-SMA kit Mmemannis Real time PCR (TagMan) Inglt@ieens Dried
blood spot $113u 2,003 free1e wagldansauauAuAMIINIY 3 Ynadeud nTuUsediuisinTen
NANISAN®T: WUIIN1TMSI0 SMN1, KREC wag TREC gene funan1svagouA1 Negative cut off
(Quantification cycle ; Cq) ¥29318n1501533 SMN1, TREC iag KREC WINAU > 29.74 Cq, >38.66 Cq L@y
>37.89 Cq muawiu wazlaSeuWiunanay Positive ag ngu Negative Wudn wa Cq #efiueg1ed
eddynnsadd (Chi-square: p<0.05) waziilefegsiildnisnsrfuduindulse SMA wazlsa KREC
umageu numsaslinuBures SMNL uay KREC denndasiusiomun

a3U: nansUTEILATIT93AT 129U SMNT,TREC uway KREC flmnindefiodmivinunduitnsada
nseslsn SMA uay SCID eedlsimug@nwiamsfnuiisnislusenmsnradansesmivevestsn SMA Tu
fausa WileUosriunmaiavesmsniinunasely

ﬁ’]ﬁ’]ﬁ'ﬁg: Spinal Muscular Atrophy: SMA , Severe Combined Immunodeficiency (SCID), KREC, TREC,

SMN1
* Corresponding author: Prinya Prasongdee E-mail: pparin@kku.ac.th
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ABSTRCT

Background and Objective: Spinal Muscular Atrophy (SMA) is a rare genetic disorder caused by
mutations in the recessive SMN1 gene, leading to severe neurological and muscular symptomes.
Early detection through newborn screening can greatly improve outcomes for affected infants.
Additionally, newborn screening often includes tests for Severe Combined Immunodeficiency (SCID),
a group of rare but severe inherited immune disorders caused by abnormalities in the KREC and
TREC genes. Given the speed and cost-effectiveness of Real-Time PCR, this study evaluates its
efficiency in detecting both SMA and SCID to enhance early diagnosis.

Materials and Methods: The authors established assays for the SMN1, KREC, and TREC genes and
evaluated the analytical performance of the Eonis™ SCID-SMA kit using Real-Time PCR (TagMan)
principles. The evaluation using 2,003 dried blood spot samples (ethical reference no. HE661355)
and three quality controls material.

Result: The assays for SMN1, TREC, and KREC genes established negative cut-off values as follows:
>29.74 Cq for SMN1, >38.66 Cq for TREC, and >37.89 Cq for KREC. Testing 2,000 normal newborn
dried blood spot samples against these cut-off values demonstrated reliable detection of the SMN1,
TREC, and KREC genes. Statistical analysis comparing the Cq values between gene-detected (Positive)
and non-detected (Negative) samples revealed a significant difference (Chi-square: p < 0.05).
Consistent non-detection of SMN1, TREC, and KREC genes was observed in three samples confirmed
positive for SMA and SCID.

Conclusion: The SMN1, TREC, and KREC gene analysis methods are reliable for screening SMA and
SCID. Further studies on SMA carrier screening in couples are recommended to prevent future birth

defects.

Keywords: Spinal Muscular Atrophy: SMA, Severe Combined Immunodeficiency (SCID), KREC, TREC,
SMN1
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a9l 13A SMA 1AnNN1sNaneiuguesdu SMNI
fivimiidiasralusiu survival motor neuron 158
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diagnosis technology U Real time PCR, Digital
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YaansAndan Tuneiesfuinis n13ng T-cell
receptor excision circle (TREC) ey Kappa-delet-
ing recombination excision circle (KREC) wag
SMN1 udusonsiUausnisasramsiesu juRnas
nan1Twnng ganwidalddniiunisvaaey
USEANTNNVBINITATIDIASIENEU SMNI |, TREC
, KREC

ABMsANY
Fanaunsal ihews93e5129 Eonis™ SCID-
SMA kit (PerkinElmer, Finland) f1818nn1s Real
time PCR (TagMan) waznsiaiaufizenseinios
Real-Time PCR Thermal Cycler (Eonis™ Q96)
wazlansmunununmde C1 (LiflBu SMN1, TREC
wag KREQ) Wag a'ﬁmuamqmmw%a C2 (H8u
SMN1, wazdidu TREC way KREC lusziud) uay
ansuANAMAYD C3 @Bu SMN1, uaziifu TREC
uay KREC Tuszdugy) uaslideneiidansesity
Yo Zero (8ififiu SMN1, TREC way KREC) dwisu
Useliuditase lagld C1, C2, C3 uae Zero ae

Ay 38 §78814

dree1a dmfumsanunil 14s0gne Dried
Blood Spot (DBS) #ndeainn1snsaaidade
Newborn screening (TSH and IEM) 31n91uUs230
F1uau 2,003 Meehs Inedaiufigumgll 4 esm
waealiny 180 Junaun1veaey (A3U55511aY
fl HE661355) $1uduf108 19/ 1UIUAINGAT
(Z-score)’ x StdDev x (1-StdDev) / (margin of
error)2) neuusiegralu 2 nauldud 1) ngu
Fregaiinynusuindulsn SMA $1uau 1 feg
UWaZAI9E19EINTIaLIA SCID 91U 2 fA9ENe (TREC
absent gene 97U 1 $19819 wag KREC absent
gene 917U 1 F10e9) dmsuasunIua Negative
wazlUing1magaU Zero dmsufinwiAl Negative
cut off lnefivunAn Negative Cut off fegns

Mean - 3 SD 2) ﬂzjw?hasmﬁmmwuﬁu SMN1,
TREC wag KREC Un@a1uau 2,000 §9819 d195u
Anw1A Positive uay LUSHUABUNANITATI
ArTgrisyninanguitlving Positive Lag Negative
pedana chi-squared test (p<0.05) AIUIUAIY
TUswnsUIBM SPSS Statistics (Version 27) ile

Yszudluan Cut off ¥89nN15VAZeU

Isnaaou 11ieog1s DBS wdnas PCR plate
#84A3039 DELFIA Dried Blood Spot Puncher ag
fhetdhedivun 3.2 fadwng 91ntusaa DNA 910
DBS ¢ Elusion solution 1uau 160 lulasans
fe 1 fog1a wazthluwerilgamgll 70 asma
waded U1y 30 U7 fhewe3ed TrNEST Microplate
incubator and shaker a1 DNA Elusion solution
U 20 lulasansifnaslu SCID-SMA PCR plate
uazidvhuiiSeuazeunanInaaeueLAes
Eonis™ Q96

msudamamsnaaey N15nsI98U SMN1, KREC
way TREC T9ia Negative vnefianisnsaalunu
Ug‘jﬁ%mmiﬁmLLmGuaﬂwsuﬁai’wwawiaﬁu SMN1,
KREC @z TREC 7l Cq 1nn31en Negative Cut off
WAZKA Positive MN8faN13asanuUgNseINsi5ed
LaaslnsURS IERoBU SMN1, KREC wag TREC
7i Cq teuninen Negative Cut off

HaMSANE

PNKANITANYINUIT N197599 SMN1, TREC
uay KREC fe9dnn1s Real time PCR (TagMan)
lngiinan1snaaaumn Negative cut off
(Quantification cycle ; Cq) 31NNINTIIIATNY
NAADU Zero U89318N1301990 SMN1, TREC uag
KREC 111AU > 29.74 Cq, >38.66 Cq wag >37.90
Cq muddy (M351971 1) FAnwduiunsmaaey

A1 Negative cut off A1EAIIATIVIATIZNFIBE
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Dried Blood Spot ¥84M13nusnAnUnRI1UIY
2,000 A398719 WUINEUTORTIAINUEU SMN 1, TREC
way KREC lavisnun Inea1 Cq Ansrainlatu Ja7
1aun1 Negative cut off A9n1319% 2 wagillallseu
WeuNan13953930e1 Cq 38MINgNAiIee13NngI3
= .. Y 1 a 1 =
WUBU (Positive) wagnguAIag1angI9linuEy
(Negative) Wui1 Tina Cq ensiueeneiltsdfny
NNEnAN p = <0.001 (Chi-square: p<0.05) UBNAIN
& a & = ~
UNaN1ATINATIEN @15AIVANAMNINTD C2 (3
g1 SMNI, warilgy TREC way KREC Tuseauan)
WaE aNIATUANAMAINTS C3 (18U SMNI, wazildu
TREC uag KREC Tuszdiugs) wudnAade Cq ved
TREC 984 C2 ez C3 WnAU 33.47 bag 30.92 ANy

&FU way Aale Cq 109 KREC 184 C2 wag C3
WU 34.30 way 31.70 mmaey (nndi 1) Tae
Anaeiinsatalddulinagonndostuandisivun
Pluenasiuiien deinungaeen Cq 94
TREC 984 C2 lag C3 WAU 31-35 lag 29-32 Ay
a191U wazA1 Cq 999 KREC 999 C2 thay C3 WAy
33-35 uay 30-32 MNaIRU waviilowdednsd
Tan1se5ra8uduIndulsa SMA waglsa SCID (TREC
absent gene MU 1 AI9E19 Lay KREC absent
gene 911U 1 M0E19) Umageu wuInsaalinu
guv89 SMNI uag KREC way TREC danmaninu
amun (i 2)

A157971 1 LAAIRANISAIUIMIAN Negative cut off 9830157579 3 Buléiun SMN1, TREC uaz KREC e

nann1s Real-time PCR (TagMan)

Name SMN1-Zero TREC-Zero KREC-Zero
N 38 * 38 * 38 *
Mean of Cq 37.51 44.44 44.13
Max of Cq 45 45 45
Min of Cq 31.32 37.92 38.01
SD of Cq 2.59 1.93 2.08
SMN1 Negative cut off = > 29.74 Cq (=37.51 - 3x(2.59))
TREC Negative cut off = > 38.66 Cq (=44.44 - 3x(1.93))
KREC Negative cut off = > 37.90 Cq (=44.13 - 3x(2.08))

* Between run  Cq ; Quantification cycle

A15197 2 LEARIHANIATIIBU SMNT, TREC wag KREC @emdnnis Real-time PCR YINFUAIBEN4 Dried

Blood Spot MnM1snLINAAUARTIUIU 2,000 AIDE

Name SMN1-Sample TREC- Sample KREC- Sample
N 2000* 2000* 2000*
Mean of Cq 25.65 32.73 32.86
Max of Cq 29.2 34.92 37.32
Min of Cq 22.78 26.85 27.86
SD of Cq 0.84 0.85 1.00

* Between run

Cq ; Quantification cycle
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B12: TREE - Undetermined

B12: KREC - Undetemnined

012 TREC - Undetermined
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SMN1

negative (B) kag TREC negative (C) hay KREC negative (D)

91504

AMUAIAUBINITNTIVAANTDININLIALAA D
Wons1amnniziionsfiaunddanierinliiinsly
msnusnidaldifiaaminfinsdululy dadiiels
anansasnuleetesIng) feazthsansnsinside
Finwavanarlganglunisshwineiuiaasts g
anuansalunsnsIvfansesfiudede waz
5539z eLasuUseansanlussuuusang
a157150uaUVRIUTEINA FIUNIINNTNTINEANTBA
CHT waz IEM Tumsnusniiaua?’ 1sa SMA uag
SCID Asmdusienisnsradansemisnusniind
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AudanududamaiesdfiRnisnsanidadeseu
Flulananianisunng (Srinagarind Hos.
Excellence Laboratory ; SEL) lagifiun1suseiiiu
US¥AVIE N NUBITNERTITIATIIEL SMNT, TREC
uay KREC fe9dnn1s Real time PCR (TagMan)
mawmfwm Eonis™ SCID-SMA kit Fsldiuszifiuna
N1INAFBUAIUAIINYNABIVBINITNAFBUAILANT
AnwAn Negative cut off Wile i Sunasidmsunis
WUaKANIINTIAAANTBIBU SMNI, TREC taz KREC
Tun15nusniina ndegns Dried Blood Spot &aen
Negative Cut off Fananansavsinnzdulse
wazliidulsansneenaindula ann1snaaeulu
naudegaiund uaznguiegaiiiulseldsosas
100 eiilowSsudioud Negative cut off (Cq)
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sswinmansAnel wavAanenansiiuen
WU dAuananeiu laea Negative Cut off (Cq)
489 Zero MNASANEELAN Cq v8e SMNI, TREC
way KREC whiu > 29.74 Cq , >38.66 Cq ua
>37.90 Cq mugdniu dsluenansifuiendien Cq
293 Zero Tus18n113 SMN1, TREC wag KREC iy
>32Cq, »33Cq kag >33Cq MUAIU waiilesan
A1 Negative 9095790101999 SMN1, TREC Loy
KREC Aanisasaalinudu Tngenanuen Cq 7
wene AUl AINAIAMULUTUTIUTDINITATIA
Answii eehdlsfinudn Cq fiegszming 32.00 -
38.66 UBWNTILNITATIV MIATIEUS USRS
3u o léuA SMA-MLPA Tus1ensnsaa SMNI %o
7% Flow cytometry Tus1en15m579 KREC wag TREC
uinsAnwAENUAN Cq > 45 lustenisnsaasedn
FuaeflimuBu  SMNI, TREC uag KREC waziile
WIsugUiunN1IANYIURY Gutierrez-Mateo uag
AR BamanAaay Positive Tu1EN150T398U SMNT,
KREC Way TREC {A1 Mean + SD (Cq) tinfiu 23.7
+ 0.63, 31.2 + 0.97 wag 30.6 + 0.76 MuUAIU"°
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Tus1en13ms198u SMNI, KREC wag TREC a0
Mean + SD (Cq) winfiu 25.65 + 0.84, 32.86 + 1.0
Wy 32.73 + 0.85 MUAIAU lagn1sadeumenan
N3 Real time PCR (TagMan) wuusia@iwandil
Funuiuayldszesnamageudu (Hesndn 4
Flug) Fedunanimeaeuimnd wiuduazdy
funu uazansansialuries fidnsmluld
wmadaissensalfilueieddiousssrdmiunis
Iadomanatinuaznsianse sl SMA S eesls
Amudlonanisnageudu Negative #1835 Real
time PCR 33A29035298UdUA875 multiplex
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copy tnpgnsiiiugn lnganunsansiadueusnne
389 SMN1 copy 1& Heenin 3 copy uananilifs

<

Julsnanusansianivievadsa SMA ludneusla”

'
= o

Feiluszlonilusunisinaununisiiyns nsdny
guAn1sainisiinlsa SMA Tupsauasa
agl

NaN15USELIWITRSI97ASIZEY SMNL,TREC
waz KREC ¢enann1s Real time PCR (TagMan
probe) luyntinen Eonis™ SCID-SMA kit fAau
Uidefedmiviuniduitnmadansedsa SMA
wag SCID lnganunsaveaeulunguiUeund wag
nauEUaefidulsn SMA uay SCID lsegnagniies

Yorauauy
AAN®IAITNRIUITZUUNITATIIAANTBININE
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paanssulszmea
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nsAnwidldsunmsatuayuandmihiiaus
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Imaqamqmmwmé (Srinagarind Hos. Excellence
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wazn1suiludaniang 9 nasansfinw wasve
vounaimihiesesufoRnsnmanidugns
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msmmanyitdueulumsasiaiaafSunames
CD4" T cells Iagnnniln flow cytometry

The Uncertainty of Measurement of CD4+ T Cells by
Flow Cytometry

o

8101 g3lnesd, ¥y vawus, G5uns drey, FHenianl uimilny, gusdl Wugsuiyad,
Yououing urdvngoud
WeaUNURNITUTNISUAYTSE @1973%19aT2TNE) AMLUNNEAIANT UNITNEIAEVOUNY

nann1suazIngUszeasa: n1sUseiiuanuliuiueuvein1sngIaia (uncertainty of measurement) 1u
vildludormunvesunmsgiusiesufiRnismensunme 1O 15189:2022 Fsfldudnsanunsndosveliivies
UftRmauansaealiiuiusluntsesaiold wasadgrlfifeussiiumimindeiowarammang
ALTDINTFUINIVATUTTUUANN W8l uLA MeuantesU TR suaztglumsimuuas Ramy
ArunmeIMInsaTatiugld i ussasdiomaauliniueuresnisra iU Coa’ T cells
WietszifiumnumngaudennianuliviueulunsiauazransveaeulUldlunseain
38n1sfnw: usmdeyanisnsIvinaseuauamn gl (internal quality control, IQC) wawdaya
miﬂimﬁuﬂmmwmauaﬂ (external quality assessment, EQA) 289N159539IAUIU CDA* T cells fae
wnedlnlalalnfines Tusewined w.e. 2563 fs 2565 wagdunaralliutouvesnsnsain
#an13fne: wuitAaulikiveuven1sIaUTuta CD4* T cells Tud w.a. 2563 s 2565 fiAwiniu So
Ay 638, 4.22 uay 4.88 MUAIFU TiszAuALITei 95%

agu: Aanuliuiuoureinsinu3una CD4' T cells vosipsufufins daumungaslunisuilulinig
paliniosneldeglutiunamifivensuldi cv. < 9%

AdnAgy: AU liLUueuYeINTIR, CDA T cells, Inalalnmms

Background and objectives: The assessment of uncertainty of measurement is a requirement of
the ISO 15189:2022 standard for medical laboratories. Clients may request laboratories to report

measurement uncertainty values, which are also utilized to evaluate the reliability and
appropriateness of quality testing processes, both internally and externally. Additionally, these
values help in the development and monitoring of the test quality. This study aims to determine
the measurement uncertainty for CD4" T cell quantification in order to evaluate the appropriateness

of applying both the measurement uncertainty and test results in clinical practice.

*Corresponding author : Unuausing uﬁﬂjm‘gmﬂ, E-mail: punnapat@kku.ac.th
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Methodology: Data were collected from internal quality control (IQC) and external quality
assessment (EQA) for CD4" T cell quantification using flow cytometry from 2020 to 2022. The

measurement uncertainty was then calculated.

Results: The measurement uncertainty for CD4" T cell quantification during 2020 to 2022 was 6.38%,
4.22%, and 4.88%, respectively, at a 95% confidence level.
Conclusion: The measurement uncertainty for CD4" T cell quantification in the laboratory is suitable

for clinical application, as the obtained values fall within the acceptable range of CV, < 9%.

Key words: measurement uncertainty, CD4" T cells, flow cytometry
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unmn

TuN13197931A 129U URNIINNINI TN
HANNIATIVIATIIVTOAMAGR U WIIUURANTS
\Huteyaiivaslunsitdeds Annunisinwivie
wonsadlsm é’]’qﬁ?ummgﬂéfawmmamimaa
Asgiividermadeunisieal foRnsiadudd
wesfuRnisseslimnudidey lun1snsiadnsies
wwnuindlervhnisnsetadmane 9 adaaeldenii
uwanenaitu Frenainandadesing 4 wu dadediun
INNIATIVIATIEN (@nalytical variation) Slonsa
Sashogruiugn wasdadeainannuiuulsnia
a1 (biological variation) Wlensiainegnaiu
Tunaieiy AATLANAAATY dansouEns
guvasthdeiifinansynuamauliuiueureanis
19 (uncertainty of measurement) 1a® AsUsELEU
apnalduiuenlumsiafiinantadesing adilg
mﬂﬂwimsaai’m;l'juLUUEju (random error) Laghuy
JEUU (systematic error) UARIDIAIIUUANGS
sgmineinTeilagviosufiRnisuasAd1eda
Fanstvunanuliuivenlunsia taelfanunse
UszanuA1anugnaeseimsinla  A1adnulyl
wtuewresnsiadufiuennisnszarevesitia
IHFRzLan AR LLUTUBINSATITIATIEN
(Imprecision, CV ) 3nsUszanaumeailiuviuey
maresuFuRnsinaniBnsiignianly uiagis

nsariivdnmstunoumsiunmalduiuen
wiludnwaruuy Bottom-up approach %#IBLUU
Top-down approach Lﬁ@ﬁﬂﬂiﬁi’fﬂﬂﬂuﬁmﬂﬁﬁﬁ
nsfiwananafuly®® 38 Nordtest 1uisnnsiild
?TaagJa within-laboratory reproductivity Wag
laboratory bias N8UAUAIE 1989158 inter-
laboratory comparison sngdmuesufuRn1g
V]Wﬂ?#lﬂl,n@éjau Ehlaat: European Federation of
National Associations of Measurement Testing
and Analytical Laboratory (EurolLab) Juisnns
Uszilluaranuliuduaulaglitayanisnszany
ToyavaeiesUfjuinis (relative difference) lun1s
w9mlUsUATU Proficiency Testing (PT program)
furiesUfiAnnsdu q ifeddnmndeyaresfjin
Suildnsudanuwandiafuainiy 6 35073
French accreditation body (COFRAC) w3513
funsvanefigalunshanldlunsussiduana
liwuewvesnmsialuriesufointg eluisiasld
Toyan1sidarsmivauamnInaely (Internal
Quality Control, 1Q0) {lushuszanaeaniaded
R R IIE NV Lﬁ@d’iﬂﬂ%@%a IQC 9237UTAIY
fuuUs (variation) Y8nsEUIUNINTITIAT VAT
oainanUsyavinmuensiediie et waeds
N137539 @il viIeEinnTIATent uarlidoya
nsUssiliununinnteguen (External Quality
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Assessment, EQA) Tun1susziiuAimuAain
\wdeu (bias) Intladefinsatauuussuu dofives
3815 COFRAC Aaanunsaviladie fnsdnngueans
AuAudusEAUAN 9 wazA1Auliuiveuazgn
AnadrTuusarseaun1sAIuAN> n1sAmua
nunsaulyuduoulunisinazaelvainise
UszanauAnmugnaewensinla lnenisiuieu
\iuaAniildannsiausinaiiognsfiaelusies
UfuinisiuAeeds armnulivuusuvenisin
slduenanuindefievesansintalunisulana
wazthlUllunsUssliunun MueInszuIunIsNIs
fovanelunarsewinaiesdfofinig saudenns
ANAUAMAINYDINITATIVIN
waakindenuwiln CDA* T lymphocyte 3o
helper T cell \uwaddAeylunsvinauresssuuy
nidufu ludiidndaiodle himudnguasrhans
CDa* T cell iumadithmaneusn vinld CDA* T cell
andruruas Wuanmaddgivilviszuugidudiu
unnses anmzAndenielonta wardenniseng
ﬂLﬁmsﬁu WaYITEEN1IIanasYes CDA" T cell WWudn
Piamnuguussadlsalufinefndondlol fudu
nMInsImdIILiadenywia CDA T cells
(CD4 count) Fsgninldlunismsnensellsa N3
gaaulalunsliendlesiulsaindonielonasie
TN IFARILNITALARAUTHTUNAN TSN
g19wevled”" malulagninsamdiuiu CD4
wiadu 2 naulngjq Ao nsnsaalaglimadadild
wdnnsialslauniuazmaiadilildudnnisina
Talonuy3™ 1w 38 Direct immunofluorescense
Wunsituwensiinvesdadonvniunazsineiu
napanssAwsliaugsenuazldnatuiy dde
aﬁ’wﬁ’mmn%aﬁmﬁ’umﬁaﬂﬁi’i 38 E-rosetting wen
dulWlereanainUszanstes (subset) aulwlays
dudadsudrchusianudeavugs 3nsldyn
ihelalulpaueaueufiveniinnusnese CD4*
lymphocyte Wiuiedesiiasenidndendmludf

TdnaantRvesiivinlunisgauasuenviiawad
WAATUIUYNAT CDA” lymphocyte uag tnatialia
lalonuns (Flow cytometry) Tngldinodtnialaln
fimes (Flow cytometen) Faduidunsgu (Gold
standard) Mldunsnaneluilagiu Tnsedeieia
nMsinenuduresansSewasiivdeseanuiain
wauRveRfis e ReweuRnuiaulanfnaande
@13 fluorochrome @111503LATIEVAMANTAYD
WAGLATINGY NaINNAERaTIAIINLILEEILA
sameuaisuariendeutnegs? deiivosU iR
N15UTNITHAEITY @19139199T3IN8N Ay
wnneEnEns aivendeveuniu umheuil
U3N3n5ainsiuan CD4* T cells dewedadlulaly
Tofimed wasdusienisvaaeuiildsunissuses
1INIFIU A UBIUHURNIINNITUINE 1SO 15189
PNETNIIRSEILTRIUHURNTS NsUINemEnsng
WINE NIENTMEITAIEY Tanasgrudananlisey
Jamuuadnsunsusziliuanulinuueuyeins
TlTin viesufiRnsfeaUszanaurinuliviueu
oI sinkaryldusnisanunsaseavelivieaUun
nsuansatadlisiveulunsTalé? Wieshw
ANINYDINITNTINTUIIWIU CDA' T cells vasving
U5 IRa0n AR UTRNNUATDILINTFIUAS
naegesaiies wardauundedeolunanis
naaouvewipslfiRnsileftwansmaaeululd
Tunisdndulavesunndluniseddn 39lavinnas
Anwraraulduueurssnisnsiainuiune CD4*
T cells Tuszamina® w.a. 2563 i 2565 Fatuns
ATl nguszasdiite 1) meanalaiuiuou
2035 TAUT CDA" T cells Wioldlunnssnee
AANlLLOUYRINITTR  2) UselliuAaminy
dusan1suiAtnuliudueureInsin CD4A T
cells IUlgn1emadin
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AEMIANY
nsfnwindateg neldnisniuauunsame
N35UN15938555UN1 38T uNYwd un1Ineide
YUK MeLavlATINITITe HE6T1164 wazlasy
auq e liveyaluriesuiRn1suIN1sHALIdY a1
3919882081 AmzuwngAIand §1989Laui
91 660301.6.2.0/226 Tneiltumaunisfing fsil

1. M3IRUIIVTINTYD

TuTdoyaves IQC Fhmsias gy 2 sz
iislrinseunguisansindildnunaaousiiois
930 Faiiarnsiuund (AuunAildAndenionta
dieRndeurseiuniduiuiilianasnn) uazsesy
i (fRndouaziite) uarasnadoatfumsldaumig
pafnlumsAnmuanznRauiu lnesgsudly BD
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fog19 uazteya EQA Mitrdamlasanisuseiu
ANAINNNIANTIAIMNUTU CD4™ T lymphocyte e
w3adlnaleladines (The Thailand Program for
Quiality Assessment and Standardization for Flow
Cytometric Determination of CD4 T-lymphocyte
Count for Person with HIV/AIDS) Tnewiaeiedes
flofiewmiion1539e aoruduasunisive ams
WAEANERS  A3I1TWYIUIE UMIINEIaeuing
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Jeufunguitliisifeatu S 18 fogs 91
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2563 §11 2565 lagvinaUUAN1sUIN1THaITE a1
19TIINGT AUSUNNEAIART UNIINEIRY
YOULAY

2. msmmnalszanamanuliniveuveimsia

mUsranuAIANllLLuauTRINITInUS UM
CD4* T cells mu35n15989 COFRACY LagilAse
Foyavsadfcnglusunsudsagu Microsoft Excel
ey GraphPad Prism version 10.1.2 ftuney
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2.2 fpampdeu (Bias) MALRAEUDY %bias
lnglidayanisuseidiy EQA 1AWINANMIEENT
%Bias = [EQA (Lab result) — EQA (Group mean)
x 100] / Group mean

2.3 Anallaludueusin (Uo) Wumssmaany
laudueuresn1sinanumrasnis q Wuaufen
FmsunisiuanaliounuaAN 198 ITaARAA LT
Arnauntnfiu1a1nisnasieaty awsaldan
Imprecision (CV,) iUssanauamnaliuvueuyos
nsin fegns Uc = v, uazd1nsunisiuana
FioufuAsnBuitemandunsemnounthiunan
#9355 AesldA1 Bias WAWIMTIN AIEEAS
Uc =v(CVar2+BiasA2 )

2.4 anyldudueuveny (UR) WWunisvenedas
voenuly wdyeusuli At 19 uauaInise
ATEUARNMINSTIETBTRYaTisy T UA T esy
fifosnslaeldrranaliuvueusin (Uo) gause
coverage factor (k) AnuszuAUdasiuiisans
TurudalSinadoussnuaulisiueudissiu
ARSI 95% LLaﬂ‘lemJuaﬁmiLLf\]ﬂLLf\NLL‘UU‘Uﬂa‘ﬁI
SeeumIesTY 95% A1 k SAvindy 2
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1nAneIEfundeyaunassdetnagld dady
Famuuadivangvesrianulibiuaunisulana
Weutumssdeteuntifiunandsnsiietulae
14" Imprecision (CV ) wiguiuAiaaifuudsnig
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M5197 1 Fexa IQC szAUm 183 % CDA" T cell sewingd) w.a. 2563 89 2565

FEAUFN W.A. 2563 W.A. 2564 W.A. 2564
Lot No. N X SD  %CV N X SD  %CV N X SD  %CV
1 8 1494 084 562 13 1428 027 189 19 905 015 170
2 15 1135 035 305 16 11.59 030 255 13 1298 044 338
3 14 1583 025 156 12 1625 036 223 18 1353 026  1.95
4 20 1228 031 253 18 1318 029 217 14 1162 031 264
5 22 1265 039 307 23 1447 032 220 9 1036 032 313
6 Not Detect 19 1543 026 166 17 1224 025 204
7 14 1221 031 253 4 1238 019 153 12 11.64 033 282
8 17 1078 040 373 16 1156 034 295 35 1160 027 228
9 14 981 032 322 12 1110 018 163 Not Detect
10 11 1367 028 207 21 1221 028 232 19 1603 035 216
11 21 1242 066 535 14 1304 025 1.89 12 1204 0.18 148
12 9 1140 027 240 12 1147 027 233 16 11.81 038  3.19
Aade 3.19 2.11 2.44
5197 2 Fexa IQC seAUUNR Y09 % CDA" T cell 5ewined n.a. 2563 fis 2565
szAUUNG W.A. 2563 W.Al. 2564 W.Al. 2564
Lot No. N X SD  %CV N X SD  %CV N X SD  %CV
1 33 3835 041 106 28 3683 032 086 34 3071 052 1.71
2 29 39.00 037 095 29 4246 034 079 27 4937 047 096
3 29 3245 051 157 19 4221 031 073 44 3912 042  1.09
4 31 4147 051 124 33 3948 048 122 33 3596 034 095
5 27 4354 036 084 31 3156 056 179 30 3272 026 0.80
6 30 4040 047 116 26 3678 138 375 30 2696 045 167
Aade 1.14 1.52 1.20
ATUATUNS FET 2567; 39(AMANUIN) @ Srinagarind Med J 2024; 39(Suppl) 49



L4
21 in‘lwclﬂiﬂ IasAME @ Apa Surapaitoon, et al.

A5197 3 Teya FQA U3 % CDA' T cell sewingd) w.a. 2563 B9 2565

EQA N.A. 2563 N.A. 2564 N.A. 2564
Lab Grou Lab Grou Lab
Trial No. S % bias P % bias P % bias
mean report mean report mean report
1 28.67 28.5 -0.59 31.46 30.9 -1.78 29.48 30.1 2.1
2 326.98 38.3 357 29.19 31.1 6.54 19.36 21 8.47
3 18.27 19.2 5.09 25.24 27.5 8.95 33.26 34.5 373
4 254 26.3 354 41.14 43.1 a4.76 42.01 435 3.55
5 30.74 31.6 2.8 28.53 28.4 -0.46 49.51 51 3.01
6 43.18 435 0.74 42.6 aa.7 493 23.53 24.2 2.85
Aade 252 3.83 3.95
A15199 4 AUl ULaNYBINITIA % CDAY T cell 5¥ranat) w.a. 2563 014 2565
Analaiiuaun1sIn
- . = s 1 v a G 1 v a G 1 95% CI 95%(:'
U w.fA. AU N15LUANALNYUNUAIDINBINIDANNATURIDA
' v aa a v (Mean) (CV)
NIUKUINAUIAIINIITNIILAYINUY
Eeum 6.38 12.16-12.69 3.82 - 14.67
2563
EAUUNR 2.28 38.83-39.91 451-9.78
sEeum 4.22 12.97-13.50 3.55 - 13.72
2564
seAuUNR 3.04 37.38-38.63 534 - 11.32
SEURN 4.88 11.85-12.42 4.00 - 16.34
2565
sEAuUNf 2.40 34.86-37.08 8.13 - 19.18
S21501 miladstladeanedamanon CDA' T cells loun

nsfnuiluadsiidunisszanmeininula
LUUBUYDIN1TNTITA CDA" T cells AN
nsrurunsnTaTafidulumutuneuljoanu
sruuRunTigndesuazAaailaiuiuouLu
Usgananmsiingilaesiusiateya 1QC
LANIANALUUSYOINTEUIUN AT TRTtavadi
painnUszAvsnmeIesile then 3313w
V3REINMTIATIZT ANTEBTMINgANTaNanTa
AseuUAguANEuLUTLAld aehatios 6 Lew!
msthssinuieiesilofiigteanulusunsueeig
asiaue NMsmUANANMENIAUSNYTEUAYENS
AIUANAMNINIINZ AN eYIuanANRULUS
vesnsnsniaiionnfintuld uenainienades

AuAsunlaamsiinnvesiegadlonainiy
U nainswiziden CDA* T cells nunltusly
mouuazaslunawiu Mslasuindu n1slasund
U1UR AMUBIUNEY LATAIIULATEA YILAAIAINY
AukUIMeTINNdlAnge Tun1smsiadn CD4' T cells
FemsnTaives fuRnnA

ANl LLaNYRINITIRLERID9Y9289AN
YosUTIaTignin Fsaiidnaeeg o szduauide
ﬁuﬁ'izqﬁ wazifumsanvesansENUTIATdfe
nan1snage U ludalsuna lnemanuldutueu
y99¥n CDA* T cells WaszdumuazszfuUnves
WoaUfURN15819190%93Me1 agludranmein

[%
£y v

goufulefl CV, < 9% iaildesufdRanuin

50 AUATUNT BT 2567; 39(MANUIN) @ Srinagarind Med J 2024; 39(Suppl)



mavisnnu hindueulumsnineiadaal3unaues CD4+ @ The Uncertainty of Measurement of CD4+

ATV A5 TIBNUAIANNIILLNBUYDINT
fn CD'a T cell ldiflofinnsioswonnunnd3u
Usns  egrelsAmuudilafinissneauaianyly
wuaueIN1sIansaunan1Inadeunlidimansy
yusiothe Aeailiutueuvesnsindivsnzas
fumsldemilidnduseadiiosiian’ Wi
NSANYIUDY Chairatanapiwong LLagAe Tuln.a.
2557 wudn ArAdlalueureIn1sin CD4T T
cells Tul w.A. 2555 wag 2556 dawninnusesay
6.8 LA 6.2 iN1NALT0ITU 95% MEEU® n1sAnw
294 Dannus Lagaue Tul .. 2564 WUl A1AIN
Tiwduouvesin CD3'/CDA* T cell fiszaush e
windu 57.2 cells/pl Tugaeainisin 292.8-407.2"
wilulagunmsfnwimanuliiuneuyensings
USinaesiinnndu uwinsinwinnuliuduoues
M53n CD4' T cells Sailagognadnfin mndn1sAnw
ATt wiistufiavdulslovdde
nsUszfiuAtaly ey saustensunlls

[
=

Uselovinanddnlanosd

a3l

ArN L UTRINTNTIAIR CDA' T cells
YoiIU URNITUINTHALTY 11987 vinen Tu
U w.e. 2563 019 2565 Windusosay 6.38, 4.22 waz
4.88 uddiu Fseglurrsaithmng e v <
9% driuisnmanmataililuthgiuisdamumne
aunazidodolunsiiruldudueurenisin
waznan1eageululdnsadin

nnanssulszmea
TveveUANTaLaINTiBIU URNITUINS
warddy @19198TITNYT AUTUNNEANARST
uvTinedeveuniy wazgitesnvinudlinig
atfuayuaunszisnsAnuddased

19NE1301999

Nuchpramool W. Medical laboratories—Par-
ticular requirements for quality and compe-
tence. Bureau of Laboratory Quality Stan-
dards, 2023.

Milinkovic N, Ignjatovic S, Sumarac Z, Maj-
kic-Singh N. Uncertainty of Measurement in
Laboratory Medicine. J Med Biochem
2018;37:279-88.

Farrance |, Badrick T, Frenkel R. Uncertainty
in measurement: A review of the procedures
for determining uncertainty in measurement
and its use in deriving the biological variation
of the estimated glomerular filtration rate.
Pract Lab Med 2018;12:e00097.

Dabalus Islam M, Schweikert Turcu M, Can-
navan A. Comparison of methods for the
estimation of measurement uncertainty for
an analytical method for sulphonamides.
Food Addit Contam Part A Chem Anal Con-
trol Expo Risk Assess 2008;25:1439-50.

Martinello F, Snoj N, Skitek M, Jerin A. The
top-down approach to measurement uncer-
tainty: which formula should we use in
laboratory medicine? Biochem Med (Zagreb)
2020;30:020101.

Medina-Pastor P, Valverde A, Pihlstrom T,
Masselter S, Gamon M, Mezcua M et al.
Comparative study of the main top-down
approaches for the estimation of measure-
ment uncertainty in multiresidue analysis of
pesticides in fruits and vegetables. J Agric
Food Chem 2011;59:7609-19.

Westgard JO. Statistical quality control pro-
cedures. Clin Lab Med 2013;33:111-24.

Chairatanapiwong S, Siwamoke H, Singboot-
ra MP, Klangsinsirikul P, Dettrairat S. Uncer-
tainty value of %CD4+T cell measurement.
. Bull Chiang Mai Assoc Med Sci 2014;47:112-
17.

ATUATUNS FET 2567; 39(AMANUIN) @ Srinagarind Med J 2024; 39(Suppl) 51



L4
21 in‘lwclﬂ‘jﬂ IasAME @ Apa Surapaitoon, et al.

10.

11.

12.

52

Noel N, Saez-Cirion A, Avettand-Fenoel V,
Boufassa F, Lambotte O. HIV controllers: to
treat or not to treat? Is that the right ques-
tion? Lancet HIV 2019;6:e878-e84.

Kestens L, Mandy F. Thirty-five years of CD4
T-cell counting in HIV infection: From flow
cytometry in the lab to point-of-care testing
in the field. Cytometry B Clin Cytom
2017,92:437-44.

Lme\‘imim'ﬁ’JﬁﬂmLLazﬂaﬂﬁumiamLG??EJL@"U
197 Uszinelne U 2564/2565. Thailand Na-
tional Guidelines on HIV/AIDS Treatment and
Prevention 2021/2022. 2565 [cited August
14, 2024] Availiable from: https://www.
thaiaidssociety.org/wp-content/up-
loads/2022/10/HIV-AIDS-Guide-
line-2564 2565.pdf.

130 W Jgandend. Walelawns. ngann:
dAunAuene Ty 370, 2539.

13.

14.

15.

16.

33007 13U, LU URMTUTEINANAIAY
Liuduouroinsin. ngann:u. 3 wdaniu (ne
waug) 71e, 2550.

Curtis AP, Pacheco YJ, Williams M. Analytical
Assessment in the Clinical Laboratory. 2024.
[cited June 14, 2024] Availiable from: https://
www.qgcnet.com/resources/qc-articles/ana-
lytical-assessment-in-the-clinical-laboratory.

Christopher J. Hoffmann, Joel E. Gallant.
John Hopkins HIV Guides:CD4 cell count.
2011. [cited June 14, 2024] Availiable from:
https://www.hopkinsguides.com/hopkins/
view/Johns Hopkins HIV_Guide/545031/all/
CD4 Cell Count;

Dannus LT, Mulliez A, Berger M, Bourgne C,
Veyrat-Masson R. Applicability of the long-
term uncertainty in measurement (LTUM)
method for analytical performance assess-
ment in clinical cytometry laboratories.
Cytometry B Clin Cytom 2022,102:254-60.

@D

ATUATUNS YIS 2567; 39(MANUIN) @ Srinagarind Med J 2024; 39(Suppl)



a J Y
HWHBEAURDD . Original Article

= % % Z A
msifSeuieunamsnsiaiaszavimanglaaliaen
a ¢ v A
Y2318 I81n30931A 2O UAIATH Spin XS HAZIN504
Cobas C702

Comparison of Blood Glucose Analysis Results between
Spin XS and Cobas C702 Automatic Chemistry Analyzer

sy ludund, a7 Jedbls, a1l uide

wasUUANIIAlAaTN AnmATANTITINE

UNAAEID

L [ s Y % a aa val v £4 aa o o (% gj b4
nannsuazdnguszasa: Jagtunisasiaiamaniedinladnisiauimewmalulagiiviuad fsiuies
UfuRnswndiaddn Felainasesinsngisnlud® Ju Spin XS inldlunmsBeuliifinsnsiainseiuiima

= ad a = [ a4 A 1% v 1Ay = % a a = %

nalealudenunudsiiy Wesnniluasesilelnidedeliiveyan1s@nwimuussdnsnmeesnsadlaeyls
= Koo ¢ A a a a d' a ¢ o wa 1 . ™~ =

U MsANUTTNgUsEase LitoUseliulseAnSnmiaIawnsiala e ndnludfgy Spin XS uasiSeuiisy

HANIRTIAInsERUInangladluianvesUleiuiATes Cobas C702 Ypmhegiauiuaziaiingin 159

NYNUIAATUASUNT
ad = 3 . . A e % 1 o [ (% %,’
38n13fnw: 1y diagnostic test study LieAnwiAMgNAeY liugweINInTIRinsEAulInangLaaly

\HoameLAsad Spin XS WWiguiigunan1sniainseaudinianaladluiienvesUismeinsad Cobas C702
NusuTnteyalaelddsuiimaeainnisnsialszdfuresitiswasnsuassautiinanglaa a1nviae
Qilfufiuwazalindin lsameunansuniuns 917w 50 918 (HE671298) Iimsnzvideyanisaiia paired t-test
wagyANAUNENITUS mealii Pearson’s R
WAN13ANYY: HaNSUTEEIUAINGNADY wiug1vedltNMInTIvinseauiimangladluiionmelasas Spin
XS wuidn augneed (%Accuracy) WU 99.44 uaz 97.49 % aua1U kazliauuiugh (Precision;
9%CV) YBINTNAFBULUU Within run kag Between run Wiy 1.58 wag 1.95 lagdmunm1 %Accuracy
Wiy 1005 wag %CV 989 Within run uag Between run Ueenin 2.5 (1/4 of %TE) uag 3.33 (1/3 of
o w = = = o T Ao D % & = 1l i
%TE) anuddiu nan1sAnwnUTeuiigussauiinanglaaludsuvesiiemevisasunsos lilianuunnsig
un9adid p = 0.063 (paired t-test; p > 0.05) WagHANTIATIwRANUAITUSYRITEAUTINaNgLAALWT
Y DX v & - = v U sw | Aw o W aa 1 o
Suvesileieniasaaies dauduiusiuegrelideddynieada (A R wiiiu 0.998)
a5u: nsnsainsyivdinnanglagdluidenmeinses Spin XS ausalilunsSeulfianisdmsulindnw
waglfiduaseamsrninseavinmaludenvesteldaumasgiuvesnuiesdfifinislsaneruia 8w
o Y & 3 Y A ¥ a a wa b4
Ut dussdmnuivisedeyausenaunisSeunisaeuuunnsia

1%

AdARy: Uinnanglaa LATellATIEianluliA Spin XS 1n3avins1eenludi Cobas C702

*Corresponding author : ARG5S ISU%JEJQQ, E-mail: sasitornkh@kku.ac.th
ATUATUNS FET 2567; 39(AMANUIN) @ Srinagarind Med J 2024; 39(Suppl) 53



AT ‘l‘ll“]?ﬂgﬁ lagAMe @ Sasitorn Khaichaiyaphum, et al.

Abstract

Background and Objective: Clinical chemistry testing has advanced significantly with modern
technology. To align with these advancements, the Clinical Chemistry Laboratory has adopted the
Spin XS automatic analyzer for blood glucose measurement in practical laboratory classes,
replacing the previous method. As this is a new instrument, no user-based studies on its efficiency
have been conducted. This study aimed to evaluate the efficiency of the Spin XS automatic
analyzer compare its blood glucose measurement results with those obtained from the Cobas C702
analyzer in the Immunology and Clinical Chemistry Unit of Srinagarind Hospital.

Materials and Methods: This study assessed the accuracy and precision of blood glucose
measurements using the Spin XS analyzer, comparing the results with those from the Cobas C702
analyzer. Data were collected from the remaining serum samples of 50 patients after routine
testing, with known glucose levels provided by the Immunology and Clinical Chemistry Unit of
Srinagarind Hospital (HE671298). The data were analyzed using paired t-tests and Pearson’s R
correlation statistics.

Results: The accuracy of blood glucose measurements with the Spin XS analyzer was found to be
99.44% and 97.49%, respectively. The precision (%CV) for Within run and Between run tests was
1.589% and 1.95%, respectively. The %Accuracy was 100+5, and the %CV for Within Run and Between
Run was less than 2.5 (1/4 of %TE) and 3.33 (1/3 of %TE), respectively. Comparative analysis of
serum glucose levels between the two analyzers showed no statistically significant difference
(p=0.063, paired t-test; p>0.05). The correlation between the glucose levels measured by both
analyzers was statistically significant (Pearson’s R value=0.998).

Conclusion: The Spin XS analyzer demonstrates high accuracy and precision and can be
effectively used in laboratory learning for students. It meets hospital laboratory standards for blood
glucose measurement and can serve as a reliable tool for both educational purposes and patients

Care.

Keywords: Glucose, Spin XS automatic analyzer, Cobas C702 automatic analyzer
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fegredsudithefssdumanglea AsouAquAD
UnA (70-110 mg/dL) wazA1as (>110 meg/dL) Aae

P3esiATEisnlusiA Spin XS veipsUFuRNg
\niinadn Azmetansunmd Tagldien Glucose
(Glucose oxidase; GOD)® w3suiigufuLAToq
Cobas C702 vesnheiiduiuuaziaiingin 159
weUarRuAsUNY Anzunmerand Tnglduen

Glucose (Hexokinase; HK)'

MsInzHiveya

AMunANgsan (Maximurn) Aegn (Minimurm)
Anads AndonuunnsgIu (SD) wagAnduussans
ANLUTUTIU (%CV) Taglglusunsy Microsoft
Excel MAgaunIsnseanemveddayanigain Kolm-
ogorov-Smirnov test (MuuUAA1 p>0.05) foiil
NN5EMIVBITBYALUUUNR UaztUSEUTIEUNS
nsnsatasgduiimanglaaluidenvossiae
SENIUATRTIATIEASALUIR Spin XS uaz Cobas
C702 19uNAEDUAINLANANUDINANITATIVIA
seduimanglaaludonvosinsssninsioans
1384 fuadR paired ttest wavvAIAINLELTLS
Juaduussansanduius (correlation coeffi-
cient; R) mgaia Pearson’s correlation coefficient
UaZANNIIONNBBITNLEY (simple linear regression)
&g R AlndAeaiv 1 wanei1 Sauduiusiu
namsmsainflfiuSoudioud wazinaziianugn
#0989 8 TaeldlUsunsa IBM SPSS Statistics 1ot
29.0

HaNISANY

N13ANYIAINNYNABIVBIITNI1TNTIVINTEAU
hmanglealudendoiniosinsesnlu Spin
XSWUI1 N15M5I9INAITAIUANAMNINLALBIANT
n8uan RIQAS Cycle 21 sample 5 uag 6 WAY
338.66 wav111.33 me/dL muddiu FeAade
Glucose A1875 Hexokinase v84 RIQAS Cycle 21
sample 5 Wag 6 WM 336.78 Way 106.00 mg%
ANUAIAU LATEIUITAAIWIBL %ACCUracy bAWINAY
99.44 war 97.49 % ANEIRU FI197l 1 warHa
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NTNAFDUAMNUIULT LUU Within run WU A
G‘i’wq@ ANE9ER ALRAY uaz SD Wiy 97, 102, 98.85
way 1.58 MUSIEU waz Between run WU AN
gn Angegn ALaaY way SD whiu 98, 105, 100.80
wag 1.96 MUa1RU lng %CV UBINISNAFDULUUY
Within run wag Between run Wiy 1.58 wag 1.95

Y9I BYAIINNITILATIEY A183T Kolmogor-
ov-Smirnov test wu1 dnsnszanedivesteyall
Und {AnwIAdunTs transform Yeyalidu log
feumsiAsIevieng paired-t test  fanns1ad 3
LavNan1sIAsIERAuEITUS ArduUssanaan
#uus (correlation coefficient; R) laglyana

%qﬁaaﬂ’jw 2.5 (1/4 of TE) way 3.33 (1/3 of TE) Pearson’s R Laz@lnIsnnnog@adu WUl seau

MUAITU FamTNN 2 FullefnwndSeuiisy  WimanglaainsaialudiuvesUienlgvisass

FTWINNATONATIZIONIULR  Spin XS way Co-  1A39Y dmnuduiusiusgslitodrAgniseda (a0

bas C702 wunldlianuuanansiunisananegiedl  duuseAnsanduius windu 0.998 (p<0.001) Lay

[

WdAy A1 p=0.063 (p>0.05) lnan1snszanedn aun1snnneelduduiie y=0.98x+0.04 fanmil 1

M15199 1 HANSANIANGNABY (Accuracy) YeensnTiainszautnanglaaluaismiuaunuam
RIQAS EQA fglA3esilAsIznenlugia Spin XS

wansaTIvsziuthnianglasdaeiaTas Spin XS
ﬂ%l'qﬁ RIQAS Cycle 21 RIQAS Cycle 21
sample 5 sample 6
(Mean = 336.78 mg/dL; n = 4,124) (Mean = 106.00 mg/dL; n = 4,018)
1 338 111
2 340 111
3 338 112
Mean 338.66 111.33
%Accuracy 99.44 97.49

MUNBR IUIUFNNTN EQA 09 RIQAS Cycle 21 sample 5 uae 6 311U 4,124 Uag 4,018 MosUUuan1s Ansa1nu

M1919% 2 HansAnwIALULLiLgT (Precision) YeInsnsivinsysviinnangladlugiusiuuvas e
LATDIATIZIDALUITR Spin XS (n=20)

Y 4 Namsmsqaizﬁuﬁﬂmangiﬁaﬁ'sfJLﬂ‘%"eN Spin XS (mg/dL)
A Within run (n=20; 1 day) Between run (n=20; 4 days)
Minimum 97 98
Maximum 102 105
Mean 98.85 100.80
SD 1.56 1.96
Mean+25D 98.85+3.12 100.80+3.92
%CV 1.58 1.95
%TE (CLIA) 10 10

* Minimum (A191gn) Maximum (Ag9gn) Mean (maaa) SD (Standard Deviation: mummwummi%m) Coefficient
of Variation; %CV (mamﬂiuﬁmmmuﬂiﬂiw) %TE (Total available error W99 CLIA)
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M19197 3 HanTsWIBuLguALLaNa1aYassERutmanglaaludsuveUle (n = 50) seninunIes

AATIzvonlulA Spin XS way Cobas C702

134 Spin XS

p-value

1384 Cobas C702 _
(paired t-test)

Mean+SD 132.1+£50.7
Minimum 70
Maximum 312

132.6+50.3 0.063
7 -

312

*Mean (ALage) Standard Deviation; SD (@ULUBLUULINTEIU) Maximum (Agan)

Minimum (R1%1gn) Pear-

son’s correlation coefficient; Pearson’s R (ANduUSEANTandAuNUS)

' i - C
nIMuanIAMUFUNUETE1I19A log (Glucose) MiRTIARIBLATDA Cobas 702

fiudn log (Glucose) finTI9A781ATDY Spin XS

log glucose (mg/dL) by Cobas 702

1.80

R? Linear = 0,997
r=0.998 p-value<0,001

1.80 2.00

240

log glucose (mg/dL) by Spin XS

a o o & v 8 Ao v v A a Iz wa .
AN 1 LLaﬂﬂﬂﬁ]’]@JﬁﬁJ‘WUﬁﬁU@QNﬁﬂ’]ﬁmi'ﬂ"{lﬁ%ﬂUu’m’]ﬁﬂQIﬂEﬂ,u“ZﬁQJQU?EJG]']EJLV’]?EN'JL?]T]EWE]WIU@JW Spll"] XS ey

Cobas C702 lag R=0.998

BRIRY

foyansfinunil Usthanunsoliiaiesiiase
dnludRvaaasluinsielingiln Auzmatianig
wnnd lunisnsratnseduiimanglaaluiden
dnfunuuinmamenisumdldegnsindetiovily
fumnugnFeIlazusiug) Fannugndeanie %
Accuracy sgluinausifivensuld fio 100 £5% ° uag
ARG (Precision) %CV 984 Within run lag
Between run aglunaifiseniuld fe tosnd1 2.5
(1/8 of %TE) wag 3.33 (1/3 of %TE) AUE1AU D9
CLIATWs181591573 Glucose ' daunisiIeuiiigy

nansnsainszduinaludendiisdoinies
Spin XS waz Cobas C702 Fsu3n1smsnisunmeot)
Tutlagtu a lsanenuiaasuesuns wudnlidiany
LANENNAUNNEDRA UagHAaNITIATIERAUFURUS
vosszAvtmangladludsuresiaedieians
w3es fiauduiudiuednedidedfynnadn u
ogalsfionu msvhmsAnwlusnediadeniiivans
fudosudsialudeurgoalsd (NaF) wianataun
Hosannszduiinianglaalunataniazase
(stability) 1nnindsuvdeideniildfivansiuden
wda't orasinlianldannis@nuidledsud
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£
a v A =

ANuPaLAaaule uanantdadinisAnwinauntn

'
=

Foin1sUsziuuszansnmia3oansialasIsi
SalusiAmainiinatin Jusing 9 Aule3as Cobas LHu
nsAnwIved EVA Landberg wazay 7ildvinnis
Anwrluanisenssfiitoitedelsaumnunes
A531 (GDM) Imen1sfnen Accuracy U99N15A573
imfwmaﬂqiﬂamnLé’ulﬁamm fewaSes POCT
Wisueuiun1snsaa OGTT Towanns hexoki-
nase LUUIBUn3g1U FeLA3as Cobas C701 HaNS
Anwmuin Maedislifenuunnanetunane
AAEAUAUNNSANYIVEY Demiraw Bikila wazAouy
1aglUTyuliguNan1sATIANILALINIeAaTn 1wy
Albumin Creatinine Glucose Uric acid Blood urea
nitrogen (BUN) 1ugiu voundosiaseismuf
mapiladnaonades Teun Cobas 6,000 (C501)
wag Cobas Integra 400 Plus WaA1SANEINUIN
Poriareisnluifveaonaios fanugnies
wlugIwardUsEansnnausaldunannunu
167 wag Manuela Link wazaa levinsane il
UTZLHUANLLUE1VDITEUUNITATINIATLAU
dmaludonsionueos (SMBG) s 4 wuu ldun
Accu-Chek® Aviva Contour®XT GlucoCheck XL
uag GlucoMen® LX PLUS lngle35 glucose oxi-
dase LU uLguiuIaUInIg1U Hexokinase-Based
Y94,A389 Cobas C111 HANISANYINUIT 1A30S
SMBG % 4 wuu fiarmgnéaamaunasives 1SO
15197: 2003 weilo3ouifisunanisnsiaves
1A309 71 4 LUU WUAINLUANANIRUSETINEanse
dom agnelsiny fenfiauuansteiuiisadn
Hoelunsuszdiu® dunsfnendeiiedinge
SRLULA Spin XS th flosmnfuedesiigliiinns
Tdusnisegunsuany edaliiiiveyansfineain
Ve fURnTImsumedy

agl

Brsnrataszduihmangladludondae
warhaszisnludd Spin XS fAldlunisideu
UG URNSAdAdIN AnsmaTianIsuNNg
IRV ULAY dAUgNABILaTANLIUEN
oefluinaurifiinideie aunsolianatasyduihma
Tudonvesthels munnsgIuTesuiosU]un
mslsanerunaseiunfend wazannsatn Ul
aaARFvTeTRyaUTENOUNM IR BUNTAR U UR
M3 WleatfuayuiusiasunsGeunisaou A
wAdAN1swnvg univedevaulny agalsinn
AITTINSANEIIUNIMTIIATI8IU5EI1TU (Rou-
tine test) Suﬂ Wisfil Wy BUN Creatinine Liver
function test Lipid profile {ugu ﬁgﬂﬁLﬁlaaﬁuauu
UINInTIRAsIEimnaiosd Juinisindindtine e
\A3ATIESRIUA Spin XS dely
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anvinduagnaltudfynieata leun UseTanndulugag 1 Uiiniusn adjusted odd ratio (AOR) 4.32 (95%
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Abstract
Background and Objectives: Currently, fallings among elderly people have become one of the

most concerning issues in Thailand. According to the Division of Noncommunicable Diseases, it is
ranked as the second most common cause of death from traffic accidents. This research aims to
study prevalence and factors associated with falling among elderly patients in the outpatient
department of Srinakarind Hospital in Khon Kaen to apply results from this research to provide
counseling to elderly patients and caregivers to prevent and reduce falls in the future.

Methods: This descriptive study was conducted in 276 elders who visit the Outpatient department
at Srinagarind Hospital during April, 2023. The study sample was 276 elders, selected by time frame
allocation sampling technique. The data was collected through self-administered paper-based
questionnaires with 3 parts: general information, risk of falls and risk factors for falls in the elderly.
The data were statistically analyzed in terms of descriptive and analytic statistics, chi-square test,
odds ratio, and multiple logistic regression.

Results: The response rate was 100% (276/276). Most of the participants were female. The
prevalence of elder patients who had experienced falls was 42.40 (95%Cl: 37.00-48.00). Statistically
significant factors associated with falls were the history of falls in the past year with an adjusted
odds ratio (AOR) of 4.32 (95% Cl: 2.24-8.30), muscle weakness unrelated to cerebral vascular
diseases with an AOR of 4.05 (95% Cl: 1.79-9.16), symptoms of dizziness due to abnormalities in the
heart and blood vessels with an AOR of 3.02 (95%Cl: 1.20-7.63), having diabetes with an AOR of 1.88
(95%Cl: 1.01-3.48), residing on the first floor of the house with an AOR of 2.38 (95% Cl 1.04-5.48),
and the houses characteristics with an AOR of 0.47 (95% Cl: 0.25-0.90)

Conclusion: Approximately 4 out of 10 elderly patients were at risk of falling. Statistically significant
factors associated with this risk included a history of falling in the past year, muscle weakness
unrelated to cerebral vascular diseases, symptoms of dizziness due to abnormalities in the heart
and blood vessels, diabetes, residing on the first floor of the house, and the characteristics of the

house.

Keywords: Falls, Elder patients, Srinagarind Hospital, Outpatient
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Abstract

Background and Objective: Thailand has entered a full-fledged aging society, with half of the
elderly population suffering from chronic diseases and requiring regular visits to primary care units.
This study aims to investigate the travel patterns of elderly patients with chronic diseases to
primary care units in Khon Kaen Province.

Methods: This cross-sectional descriptive study was conducted among elderly patients with
chronic diseases who visited outpatient clinics at primary care units in Khon Kaen Province,
including the Sam-liam Primary Care Unit under Srinagarind Hospital and primary care units under
community hospitals. The sample size was calculated to be 390, and participants were selected
using time frame allocation sampling. A structured questionnaire was used to collect data on
general information, health behavior, functional ability, travel patterns, family health and social
health. Data were analyzed using descriptive statistics including frequency, proportion, percentage,
minimum, maximum, mean, standard deviation, median, and interquartile range with 95% confidence
interval.

Results: The response rate was 100%. The majority of the participants were female (69.2%) and
belonged to the 60 to 69-year age group (46.9%). The most common chronic disease was

hypertension (71.8%). The most common mode of transportation for patients visiting the Sam-Liam
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Primary Care Unit and the community hospital-affiliated primary care units was motorcycle (51.6%
[95%Cl: 44.5, 58.6] and 62.7% [95%Cl: 55.9, 69.2], respectively). Most patients lived less than 1
kilometer from the primary care unit (48.4% [95%Cl: 41.4, 55.5] and 46.8% [95%Cl: 40.0, 53.7],
respectively). The main reason for choosing the service was easy access (83.7% [95%Cl: 77.9, 88.4]
and 96.0% [95%Cl: 92.6, 98.1], respectively). Patients from the Sam-Liam Primary Care Unit mostly
traveled by themselves (64.7% [95%Cl: 57.8, 71.3]), while those from the community hospital-
affiliated primary care units mostly traveled with a caregiver (55.2% [95%Cl: 48.3, 62.0]).

Conclusions: The most popular mode of transportation for elderly patients with chronic diseases
to primary care units in Khon Kaen Province was by motorcycle. Patients at the primary care unit
affiliated with the medical school tended to travel by themselves, while patients at the primary

care units affiliated with the community hospitals tended to travel with a caregiver.

Keywords: modes of traveling, primary care units, elderly patients, chronic diseases
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Abstract

Background and objective: Thailand is currently undergoing significant social changes due to the
rapidly increasing elderly population, leading to the emergence of a fully aged society. Depression
among the elderly has become a major mental health concern, particularly for those with chronic
illnesses, as it can negatively impact their quality of life and self-care. This study aimed to determine
the prevalence of depression among elderly patients with chronic diseases who received healthcare
services at primary care units in Khon Kaen Province and to identify associated factors.

Methods: This descriptive cross-sectional study surveyed 300 individuals aged over 60 years with
chronic illnesses who received treatment at primary care units affiliated with Srinagarind Hospital,
Phon Hospital, Ubolratana Hospital, and Khon Kaen Hospital. The survey utilized self-administered
paper questionnaires to collect general information, assess depression status using the Patient Health
Questionnaire (PHQ-2 and PHQ-9), and identify related factors for depression. Statistical analyses
included Chi-square tests, odds ratios, and multiple logistic regression with a 95% confidence inter-
val.

Result: The response rate was 99.33%, with 69.8% female (208 individuals) and 30.2% male (90
individuals). The prevalence of depression among the participants was 13.8%. Significant factors
associated with depression included poor health status (AOR = 5.05, 95% Cl = 1.91 - 13.20), family
conflict (AOR = 3.14, 95% Cl = 1.16 - 8.52), and lack of participation in social activities (AOR = 4.73,
95% Cl = 1.89 - 11.86).

Conclusion: Approximately one in seven elderly patients with chronic diseases receiving services
at primary care units experiences depression. The statistically significant factors influencing depres-
sion were poor health status, family conflict, and lack of participation in social activities. Therefore,
public health personnel should prioritize screening and comprehensive geriatric assessments, em-
phasizing prevention and management, especially for elderly patients with chronic diseases and
those facing health and social challenges.

Keywords: depression, elderly, chronic diseases, primary care unit
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Abstract

Background and objective: Currently, Thai society has entered an aging society, accompanied by
an increase of chronic diseases. This brings about opportunities for more medication, yet the
elderly face a higher risk of improper drug use compared to other age groups. The study aimed to
explore the proportions and factors related to good medication adherence among elderly with
chronic diseases who received services at Samliam primary care units, Khon Kaen province.
Methods: A cross-sectional comparative study using convenience sampling was conducted. The
sample was collected from patients aged 60 and above receiving treatment at Samliam primary
care unit in Khon Kaen province during April to May 2023, with a total of 182 participants. The
instruments were used as the following 1) demographic data questionnaire, 2) health problems and
medication usage questionnaire, 3) medication usage behavior questionnaire, and 4) 8-item Morisky
Medication Adherence Scale. Data analysis was conducted by frequency, mean, standard deviation,
interquartile range, proportions, 95% confidence intervals, Pearson’s chi-squared test, Fisher’s exact
test, and odds ratio.

Results: A sample group of elderly patients with chronic diseases who participated in this study had
a 100% response rate. The group consisted of 127 females (69.8%), with an average age of 70.54 +
7.59 years (range: 60-94 years). The proportion of elderly individuals with chronic diseases exhibiting
good medication adherence was 59.9% (109 people; 95% Cl: 52.8, 67.0). Statistically significant
factors associated with good medication adherence included not forgetting to take medication (OR
=20.19, 95% ClI: 4.55, 89.61), consistently carrying medication, especially while traveling (OR = 3.46,
95% Cl: 1.32, 9.05), and not stopping medication on their own when symptoms improved
Conclusion: Six out of ten elderly patients with chronic diseases exhibit good medication adherence.
Statistically significant factors related to ¢ood adherence include not forgetting to take medication,
consistently carrying medication, especially while traveling, and not discontinuing medication on

their own when symptoms improve.

Keyword: Good medication adherence, Elderly, Chronic disease, Samliam urban primary care unit
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Abstract

Backgound and Objective: Thailand’s transition to an aged society coincides with a rise in chronic
illnesses among the elderly population. This decline in self-care capacity necessitates increased
dependence on caregivers, potentially impacting the caregivers’ physical, mental, and social well-
being. This study investigates caregiver burden perception and its associated factors among primary
caregivers of hospitalized elderly patients with chronic diseases in hospitals located in Khon Kaen.
Methods: A cross-sectional descriptive study was conducted, and data were collected from 311
primary caregivers of elderly patients admitted to inpatient wards of hospitals in Khon Kaen between
April 19th and May 19th, 2023. Data collection utilized a three-part questionnaire encompassing
demographics, the validated Thai version of the Zarit Burden Interview (ZBI-TH), and the Barthel
Index of Activities of Daily Living (BADL). Statistical analyses included Chi-square tests, odds ratios,
and multiple logistic regression with a 95% confidence interval.

Results: The study achieved a 100% response rate (311/311). Most of primary caregivers were female
(68.2%, n = 219) and had a median age of 59.73 years. A significant portion of primary caregivers
(55.8%, 95% Cl 50.3-61.1) reported experiencing moderate to severe caregiver burden. Statistically
significant factors associated with this burden included caring for an elderly patient with
neurological diseases (AOR = 2.12, 95% Cl 1.12-4.03), caring for an elderly patient with reproductive
system diseases (AOR = 7.27, 95% Cl 1.53-34.57), and a caregiving duration exceeding three years
(ACR = 1.97, 95% Cl 1.19-3.26).

Conclusion: Most primary caregivers of hospitalized elderly patients with chronic diseases in hos-
pitals located in Khon Kaen experience moderate to severe caregiver burden. Neurological and
reproductive system diseases in the care recipients, along with a caregiving duration exceeding three
years, emerged as significant factors associated with heightened burden perception. These findings

underscore the crucial role of healthcare professionals in prioritizing caregiver support interventions.

Keywords: Caregiver’s burden, elderly patients, chronic disease
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Abstract

Background and Objectives: Self-monitoring of blood glucose (SMBG) is a crucial method for
reducing diabetes-related complications with statistically significant outcomes. However, in Thailand, there
is currently no data on the number or proportion of elderly patients with type 2 diabetes who engage in
SMBG. This study aimed to evaluate the proportion of elderly patients with type 2 diabetes receiving
treatment at the outpatient department (OPD) of Srinagarind Hospital who practice SMBG.

Methods: This cross-sectional descriptive study collected data from 230 diabetic patients attending the
medicine and general practice outpatient clinics at Srinagarind Hospital between April and May 2023. A
questionnaire, developed through a literature review and validated by experts, was used to gather infor-
mation. Descriptive statistics were employed to analyze the data, with results presented in frequency
distribution tables and percentages. Analytical statistics, including chi-square tests, odds ratios, 95% con-
fidence intervals (Cl), and binary logistic regression, were used, with statistical significance set at 0.05.
Results: The study included 230 elderly patients with type 2 diabetes (response rate: 100%) who visited
the OPD of Srinagarind Hospital. The mean age was 67.8 years, with a majority being female (55.2%). The
results indicated that 59.1% (95% Cl: 0.53-0.66) of the sample group practiced SMBG. The most common
frequency of SMBG was 1-4 times per week (46.5%), and the method of self-testing was used by 72.8% of
those who practiced SMBG. Key factors significantly influencing SMBG were a duration of diabetes greater
than 20 years (OR 4.06, 95% Cl: 1.98-8.34) and the use of insulin for diabetes treatment (OR 4.97, 95% CI:
2.49-9.93).

Conclusion: A majority of elderly patients with type 2 diabetes at the OPD of Srinagarind Hospital practiced
SMBG. The duration of diabetes for more than 20 years and the use of insulin as a treatment were
important factors with statistical significance in relation to SMBG. The primary barriers to SMBG were a lack

of knowledge about the methods and procedures for self-monitoring blood glucose.

Keywords: self-monitoring of blood glucose, elderly, outpatient department, type 2 diabetes
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Abstract

Introduction: Mechanical ventilator is the mainstay treatment for patients with acute respiratory failure.
The common ventilation modes include pressure-controlled ventilation (PCV) and volume-controlled
ventilation (VCV). However, there was controversy about the benefits of PCV when comparing with VCV
from previous studies. This study aimed to compare the effectiveness of the two ventilations in adult
patients with any causes of acute respiratory failure.

Methods: This systematic review included any randomized controlled trials compared VCV and PCV ven-
tilator mode in intubated adult patients with acute respiratory failure from any conditions. There were
two interesting outcomes of this review including incidence of barotrauma, pneumothorax, and in-hospi-
tal mortality rate. We performed a comprehensive search of four electronic databases including PubMed,
Central, Scopus, and CINAHL from inception to July 14, 2023. Two reviewers independently conducted
the screening titles and abstracts, extracting data, and evaluating risk of bias. Meta-analysis with fixed-ef-
fect model was used to pool the results of included studies.

Results: There had been 27 articles that were eligible for full text review and four articles were met the
study criteria and included for the analysis. The four included studies were published between 1994 and
2014 and conducted in the US, Spain, Turkey, and one study is multi-centers study that conducted in
Canada, Australia, and Saudi Arabia. These studies included the acute respiratory distress syndrome (ARDS)
patients (3 studies) and chronic obstructive pulmonary disease (COPD) patients with open heart surgery.
The total patients in the VCV and PCV group were 581 and 548 patients, respectively. The results found
that there was no significant difference of barotrauma incidence in the VCV group and the PCV group risk
ratio (RR.) of 0.79, 95% confidence interval (CI) of 0.56 to 1.12). The PCV group was not higher mortality
rate than VCV (RR 1.15, 95% C| 1.00 to 1.33)

Conclusion: There was no significant difference between PCV and VCV in both barotrauma incidence and
mortality rate.

Keywords: controlled ventilation; respiratory failure; barotrauma; pneumothorax; systematic review
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Abstract

Background and Objective: Cancer is increasingly recognized as a major chronic disease with a
rising incidence in both Thai and global population. Current conventional cancer treatments pri-
marily involve surgery, which is most effective in the early stages of the disease, offering a higher
likelihood of remission. However, it is well-established that surgical intervention may inadvertently
lead to the dissemination of cancer cells, potentially causing metastasis to other organs.
Consequently, surgery is frequently combined with chemotherapy and/or radiation therapy to
enhance treatment outcomes. Despite these combined approaches, cancer recurrence is common,
often with advanced disease progression upon return. This situation has led to a growing interest
among oncology specialists in integrative medicine, which incorporates conventional treatments
with natural therapies based on a comprehensive understanding of cancer. This independent study
investigates the role and potential efficacy of high-dose IVC as an adjunctive therapy in cancer
treatment.

Methods: This study constitutes a secondary data analysis based on seven academic documents,
encompassing detailed treatment data from a total of 37 cancer patients. These patients were
divided into two groups: 13 cases were studied through case studies, and 24 cases were examined
through review articles. The study focused on patients who received high-dose IVC therapy, either
as a standalone treatment (i.e., using only high-dose IVC) or as an integrative approach (i.e.,

combining high-dose IVC with chemotherapy).

ATUATUNS FET 2567; 39(AMANUIN) @ Srinagarind Med J 2024; 39(Suppl) 77



a a @ o
591500 gl lAnsnY waznaiz @ Rawipreeya Poomkhokrak, et al.

Results: The administration of high-dose IVC in cancer treatment is typically conducted three times
per week, with two distinct dosing protocols. The first protocol involves administering vitamin C at
a dosage of 1.5 grams per kilogram of body weight. The second protocol involves a stepwise increase
in the dosage, starting at 25 grams and escalating to 50 grams, 75 grams, and finally 100 grams per
session. It has been observed that monotherapy with high-dose IVC is particularly effective in
treating breast cancer (both early-stage and metastatic), nasopharyngeal cancer (both early-stage
and metastatic), ovarian cancer, metastatic liver cancer, metastatic pancreatic cancer, cervical
cancer, lung cancer, and acute myeloid leukemia with TET2 and WT1 gene mutations. Additionally,
integrative therapy combining high-dose IVC with chemotherapy and targeted therapy has shown
favorable responses in treating metastatic pancreatic cancer, metastatic adenocarcinoma of the
lung, metastatic colorectal cancer, metastatic gastric cancer, metastatic cholangiocarcinoma, and
metastatic melanoma.

Conclusions: The administration of high-dose IVC in cancer treatment has been shown to enhance
the quality of life for patients. This approach can be applied across all stages of cancer, from early
stage to metastatic and palliative care, with the objective of improving patient well-being. In
early-stage cancer patients, high-dose IVC as monotherapy has demonstrated a protective effect
against physical decline, which is often associated with chemotherapy, and results in fewer adverse
effects. This has been associated with higher patient adherence to the full treatment regimen.
However, survival rates alone should not be considered a definitive indicator of the success of
high-dose IVC therapy, whether used as a standalone treatment or in combination with
chemotherapy. Survival outcomes are also influenced by a range of other factors, including nutrition,

mental health, environmental pollutants, and the patient’s living environment.

Keywords: High-dose Intravenous Vitamin C, Ascorbic acid, Cancer, Clinical trial, Metastasis
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