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Reliability and rapid analysis method of plasma busulfan

by solid phase extraction gas chromatography-mass spectrometry
Paiboon tummarintra' and Worapant Kriengsoontornkij™*

Abstract

Busulfan is an alkylating agent used in combination with cyclophosphamide as a conditioning
agent prior to bone marrow transplantation. Therapeutic drug monitoring and dose adjustment are
currently used to optimize and individualize therapy with busulfan. The reliability and rapid analysis
method of plasma busulfan are important. GC-MS assay method was developed and validated for the
determination of plasma busulfan. Busulfan was extracted from plasma samples and derivatized with
Nal, prior to GC-MS determination. The Solid Phase Extraction (SPE) was used for extraction. The method
was developed and fully validated according to USFDA guideline. The limit of quantification (LOQ)
was 10 ng/mL for busulfan. The method was fully validated in terms of selectivity, accuracy, precision,
linearity (>0.9994) and stability. The recoveries of extraction ranged from 99.65-100.19% with repeatability.
A rapid, sensitive, accurate and reproducible of GC-MS method for quantification of busulfan plasma

levels were developed and validated, suggesting that this method could be used for routine analysis.

Keywords: GC-MS, Busulfan, Therapeutic drug monitoring, NaI2

' Clinical Toxicology Laboratory, Siriraj Hospital, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700
?Department of Pediatrics, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700
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INTRODUCTION

Busulfan (BU, 1, 4-butanediol dimethane-
sulfonate) is a bifunctional alkylating agent, used
for the treatment of chronic granulocytic myeloid
leukemia. It is frequently used in high-dose
regimens in combination with cyclophosphamide
for myeloablative treatment.”? The high-dose
busulfan given prior to the autologous bone
marrow transplantation can exhibit significant
non-hematological toxicity such as hepatic
veno-occlusive disease (VOD).” The toxic effects
are strongly related to high plasma concentrations
of busulfan, while low levels are associated with
increased incidence of graft rejection. Therefore,
therapeutic drug monitoring (TDM) has been
considered for individual optimization of busulfan
therapy.”

Several methods have been developed
for the determination of plasma concentrations
of busulfan, including gas chromatography-mass
spectrometry (GC-MS),” gas chromatography with
electron capture detection (GC-ECD),*” high-
performance liquid chromatography with
ultraviolet detection (HPLC-UV)® and Ultraper
formance liquid chromatography (UPLC).” These
methods have time-consuming due to many steps
of derivatization and extraction,”” hence they
may not suitable for routine analysis. This study
demonstrates a new method which takes shorter
duration for derivatization and fewer steps for
preparation. The new method will be useful for

routine analysis.

MATERIALS AND METHODS
1. Chemicals
Busulfan and sodium iodide (Nalz)

were purchased from Sigma-Aldrich Ltd.

(Steinheim, Germany). The HPLC grade
acetonitrile, acetone and methanol were
purchased from Labscan Ltd. (Bangkok,
Thailand). Milli-Q water, Millipore Corporation
(Massachusetts, USA) was used. Other chemicals
were of analytical grade. Drug-free human
plasma was derived from the Department of
Transfusion Medicine, Siriraj Hospital, Bangkok,
Thailand.

2. Instrumentations

The extraction and analysis of busulfan
was carried out with CTC Combi AAL auto sampler
injector and injected to a GC-MS (Agilent
Technologies 7890A system, Santa Clara, CA, USA)
and operated in the split/ splitless mode at an
injection temperature of 260°C. The separation of
target analysts was achieved on a DB-624 fused
capillary column (30 m x 0.25 mm i.d. x 1.40 um
film thickness). Helium (carrier gas) was set to a
constant flow rate of 2 ml/min with linear
velocity of 40 cm/s. The GC column oven
temperature program was set as follows. Initially
set at 100°C for 1 min, ramped at 40°C/min to
180°C, then ramped to 260°C at 20°C/min, and
finally to 260°C held for 3 min, for a total runtime
of 10 min, The MS operation condition includes
transfer line of 260°C, the ion source of 230°C,
electron ionization (El) of 70 eV. The optimization
of methods was done in scan mode while
quantitation was done in selected ion monitoring
(SIM) mode. The developed method was fully
validated according to the USFDA guideline™” and
EURACHEM guide."?

J Med Tech Phy Ther x Vol. 31 No. 1 x January - April 2019 3



3. Standard stock solutions

Standard stock solutions of busulfan
were prepared in acetone and were diluted with
milli-Q water. The stock solutions of busulfan were
diluted to the concentrations ranged from
10-5,000 ng/mL and used as working solutions.
The Quality Control (QC) samples were prepared
at 10, 100, 500, and 1000 ng/mL Solutions were
stored at -20°C until used. The derivatization
reagent was prepared by dissolving 1.0 mg Nal in

5 ml of acetonitrile and 5 ml of methanol.

4. Sample extraction

The Solid Phase Extraction (SPE), QOasis
HLB extraction cartridge 30 mg¢ 1 mL was used for
sample preparation. The SPE column were initially
conditioned with 1 mL of methanol and equilibrated
with 1 mL of Milli-Q water before use. A 200 L of
plasma samples, QC and standard solution were
aspirated into the wetted preconditioned cartridges.
Afterward, the sample components were washed
with two steps of the wash solvent by 0.5 mL of
D.l. water and 0.5 mL of 296NH_in 5% methanol.
Busulfan was subsequently eluted from the dried
columns using 200 pL of derivatization reagent and
injected into the GC-MS.

5. Bioanalytical method validation

Selectivity and sensitivity

The selectivity was examined using six
sources of free drug plasma which were extracted
and analyzed by the developed method. The
result should not have any interfering peak of
busulfan. The sensitivity at the limit of quantification
(LOQ) was also examined by dilution of standard

compounds in plasma which were extracted and

then quantified for the lowest detectable

concentration.

Accuracy and precision

Accuracy and precision were examined by
six replicate analyses of plasma spiked with four
different concentrations (LOQ, 50, 500 and 1000
ng/mL) for three separate days. The percentage
of relative error (%RE), indicating accuracy, was
calculated as the measured concentration divided
by the spiked concentration. The percentage of
coefficient of variation (%CV), indicating precision,
was obtained from the ratios of standard deviation
(SD) to the mean of the measured concentration.
Both %RE and %CV should be within + 20% at

LOQ and 15% at other concentrations.

Linearity and calibration curve

A calibration curve was represented by a
linear regression model, y=mx+b and weighting
by 1/x, where y is the ratio of peak area of analyze
to the peak area of IS, x is the concentration at
different levels including 10, 50, 100, 500, 1,000
and 5,000 ng/mL. All calibration ranges yielded
linear relationships with coefficients of determination

(") and their value must exceed 0.995.

Recovery of extraction

The recovery method was performed by
comparing concentration of the extracted samples
at three different concentrations (50, 500 and 1000
neg/mlL) with a concentration of non-extracted
standard solutions at the same concentrations.
The percentage of absolute recovery (%RV) was
the ratio of the measured extracted concentration

to the non-extracted concentration.

a Nsanswadanisunngiaznien nditn x U7 31 atuil 1 x unsIAY - Ww1eY 2562



Stability

The stability of analysis was performed by
three replicate analyses of plasma spiked with three
different concentrations (50, 500 and 1000 ng/mL)
under various conditions with freshly prepared
samples. The first condition was freeze and thaw
in which plasma samples were frozen at -20°C and
thawed at room temperature for three cycles
before analysis. For short-term stability tests, the
plasma samples were stored at room temperature
for 6 hours before analysis. Post-preparative
stability tests were done by placing the vials of
plasma samples in the auto-sampler at 25°C for 10
hours before analysis. Lastly, for long-term stability,
plasma samples were frozen at -20°C for 1 month
before analysis. The acceptable percentage of

variation in each condition must be within +15%.

RESULTS

The results obtained for validation
parameters described in the methods section
were satisfactory for the studied analysts. No
interferences from endogenous matrix compounds
in blank blood from other drugs in spiked samples
were observed. LODs ranged from 1 to 10 ng/mL
for the substances investigated, except for
busulfan that had a LOD of 1 ng/mL (Figure 1).
The method was linear in the range from the LOQ
(10ng/ml) to 5000 ng/mL for stimulants, giving a
regression coefficient (R?) always higher than
0.9994 (Figure 2).

IAbundance|
4000 4

3500 3
3000 3
2500

2000 3

Busulfan

1500 3
1000 3

500 ]

Time—= 3.09

Figure 1 Chromatogram of extracting and derivatized of busulfan plasma spiked with concentration

1 ng/ml
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Figure 2 Linearity study for the calibration curve of busulfan by GC-MS in the calibration range 10-5000 ng/ml

Table 1. The recovery of busulfan in plasma samples preparation by SPE extraction.

Concentration (ng/ml) Recovery of extraction (%RV) Precision(%CV)
50 (n=6) 99.65 0.39
100 (n=6) 99.94 1.45
1000 (n=6) 100.19 13.18

n = Number of replicates

Table 2. The precision and accuracy (within-day and between-day).

Expected Within-day (n=6) Between days (n=18)
concentration MeanzS.D. Precision  Accuracy Mean+S.D. Precision  Accuracy
(ng/ml) (ng/ml) (%CV) (%RE) (ng/ml) (%CV) (%RE)
10 (LOQs) 10.03+0.07 0.01 100.30 10.02+0.07 0.01 100.20
50 49.94+0.75 0.56 99.88 49.91+0.54 0.29 99.82
100 100.52+1.22 1.48 100.52 100.25+1.16 1.36 100.25
1000 1000.65+3.47 12.06 100.01 946.28+3.79 14.40 94.62

n = Number of replicates

6 Nsanswmelianisunnduagnienminta x Y91 31 aUUN 1 = UASIAN — LWWI8U 2562



Table 3 Variation of busulfan level in spiked plasma samples under four different conditions (n=3)

Variation (%)

Stability test
LQC (50 ng/ml) MQC (100 ng/mUl) HQC (1000 ng/ml)
Freeze and thaw (3 cycles) -1.18 4.22 0.37
Short term (6 hr.) 6.01 2.07 -0.13
Long term (30 days) 3.16 3.00 -0.08
Post- preparative (24 hr.) 0.32 -2.13 0.13
n = number of replicates
Accuracy and precision, both intra- and CONCLUSION

inter day, were acceptable, giving values of
percentage of coefficient of variation and
percentage of relative error lower than 15%. The
analysts were stable in the auto sampler for 24
hours at room temperature, without showing a
significant decrease in the concentrations. The
recoveries for the three concentrations studied
(50, 500 and 1000 ng/mL) were in the range from
99.65 to 100.19% for the analysts (Table 1). No
carryover was observed for any of the analysts.
Validation results are presented in Table 2 (LOQs
precision, accuracy and process efficiency) and
Table 3 (stability).

DISCUSSION

The extraction method in this study was
rapid and reliable for plasma busulfan analysis.
This method was highly sensitive, precise and
accurate. For the extraction, the process of eluting
with derivative reagent was reactive between
busulfan and iodine in the process then used few
minutes for the process. The previously published
method used liquid-liquid for extraction,
derivatization and incubation that took a long

period.

This paper presented a rapid extraction
method of busulfan analysis by GC-MS. It was
based on derivatization with Nalz, which was
rapid, quantitative and easy. This method was
suitable for routine drug monitoring analysis. It will
be beneficial for the patients who need urgent

determination of busulfan level.
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Therapeutic Effects of Traditional Thai Massage on Cervical Range of
Motion, Pain and Anxiety in Patients With Upper Trapezius Myofascial

Pain Syndrome: An Assessor-Blind Randomized Controlled Trial

Vitsarut Buttagat™*, and Benjamaporn Hancharoenkul'

Abstract

Introduction: Myofascial pain syndrome (MPS) is one of the most common and painful
conditions in chronic musculoskeletal syndrome which affects the muscle and its surrounding fascia.
Although traditional Thai massage (TTM) has frequently been used as an alternative treatment for MPS,
there is not enough evidence to support the effects of TTM on these patients.

Purpose: To clarify the effect of TTM on cervical flexion, pain and anxiety in patients with
upper trapezius myofascial trigger points.

Method: Forty-eight patients were randomly assigned to receive a 30-minute session of either
TTM (a form of deep massage with brief sustained pressure on the muscles along with passive
stretching) or sham short wave diathermy (sham SWD) for 9 sessions over a period of 3 weeks. Thai
Short-form McGill Pain Questionnaire (Th-SFMPQ), State Anxiety Inventory (STAI) and cervical flexion
were measured before and 1 day after the treatment period.

Results: TTM group showed a significant improvement in all parameters after 3 weeks of the
treatments whereas, the sham SWD group showed a significant improvement only in the Th-SFMPQ and
STAI (p<0.05) (paired t-test). Moreover, the TTM group demonstrated more improvement than the sham
SWD group in all parameters at the end of the treatments (p<0.05) (ANCOVA).

Conclusions: TTM appears to be a useful method of reducing pain and anxiety and increasing

cervical flexion in this patient population.

Keywords: Thai massage, Myofascial pain syndrome

'Department of Physical Therapy, School of Health Science, Mae Fah Luang University
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Efficacy of 70% ethanol the antimicrobial activities after mixed for using
in laboratory

Phonlawat Janpiw'*

Abstract

The aims of this research was to determine the optimum conditions for maintain the stability
and efficiency of 70% (v/v) alcohol can be used to clean bacteria after mixing and used in the laboratory
while were mixed in large quantities to reduce workload of scientists by examine with the bacteria for
educational at Faculty of Allied Health Sciences, Burapha University to obtain the results that can be
used in the faculty. Bacterial were sampling from 4 group: S. aureus, a group of Gram-positive bacteria.
E. coliis a group of Gram-negative bacteria. Ps. aeruginosa is a group of resistant bacteria and B. cereus
represent a group of bacteria that produce spores. This study were determined by Disc diffusion method
then measure the inhibition zone and analysis by One-way ANOVA. The results of this study provided all
four chemicals were 70% Ethanol newly mixed, 70% Ethanol container loosening, 70% Ethanol sealed
container and 70% Ethanol in the spray bottle can disinfects of S. aureus, E. coli, Ps. aeruginosa and B.
cereus compared with distilled water. and these 4 chemicals are stable for at least 2 months. | suggest

that we can mix 70% alcohol in large scale for reduce the working time of scientists as much.

Keywords: Ethanol, Inhibition zone
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@e S. aureus WuuuailSy Gram-positive
.. 1 & T P
cocci in cluster liflavuas luwdoui w$ia1usanu
9!5 (v n‘& =3 dy d‘o [ 6
Tavislunuazdn FaduiendAgnensunngdunn
igatuana Staphylococcus nvisduluiousyddu
a a a Y] P ¢
Mnulaganizusnarmiuayluauniesay 20 e
40 $adevnelmAnaNsuLItlunisnolsh wenandl
v a wa % 4 = =
falauaudinuaiuoulageds 100 s walded
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w30 Wit saidnernide S. aureus 1wu # (boil,
furuncle, impetigo) RinT3 (carbuncle) A17a8s
(stye) nsAndeUSMLNARISA (wound infection)
Tsmomnsiluiy (food poisoning) NgNBINTTRIN
sndwanaeniiinainide S. aureus nguernisden
FAnanansie (toxic shock syndrome) \Hufu
o £ coli \HunuaiFensdlnyfiansduds
fiflnudndymssnunisuwmd oglursd Enterobac-
teriaceae ﬁg‘di'%‘i Gram-negative straight rod
Huwuafideuszsiau fnvlussuumaduemnsves
AuLardn Iidongu Andoldmnszuutesianms Tdun
15A993158539 LsAnseingemsuwazdilddniay
(gastroenteritis) Aadeisruumaiulaans (urinary
tract infection; UTI) uaznsnelsaideriuauassniay
lumsnusnAaen (neonatal meningitis) LUuAY
e P. aeruginosa \Junuafiielunga
non-fermentative gram-negative bacili; NFB w@#
oultieanding wisudildlasfunanisaizia
Talulnsda nuldludanndeumusssue fu tuas

Y

Tsaneua Wuwuefienslonia Wuanvgdfy

o

[
P=1

Sumilsvadlsmeruna Tnsauguandasnueldol
TalusguumaAueinisuagsruunitaiuniela
Zoway 5 &1 10 Tsafiandelulsmenunainuldvos
Wy Msdndeusnauausalrlug msindelussuy
maiudaany miam%mmaﬂmﬁum%ﬂué’ﬂLa'u
uarRniderigiudu

@ B. cereus Inaglud Bacillaceae aglu
nauualsud (aerobes) uluaiiise Gram-positive
bacilli in chain spore-forming Iﬂﬁlﬂﬂa%ﬁlzﬁﬂﬁﬁa
frumemusieanzwndeusneg 1R wudeild
Tneilumusssund Wy du it 91ne HUAZ D99
Inganunsanslsaomsiluiiy (food poisoning) Tng
NOLLANDINTT 2 WUU AD WUUDALU (emitic form)
fiszogiindh 1-6 9219 UazlUUERTEIN (diarrheal
from) flszeziing 10 - 12 dalus uenanidrold
Andemelenals wu Tselainduiiv lsandwie
wladniau nsinldeusiinuiauna Tsadenuay
Dudu®©

v
v Aav

nTeAsIiingUssasiiievan1isimungauiian
Tunsinusnwueanegeanauanlildluiesufon
A15 DNVITIADINITNTIUTEYLIANVDIAINUAIH

& v a 1
99LPanNegaaseyay 70 Natuisaldlunisaae
wuaisele vinlraunsonauweanegadlilaluusunu
170 LABARUSUIUIULATAAIATIUNITHI9IUYDY
v a ¢ ] A Al =
UnIneneans tneltkuaiiisenlalunisiseunisaau
VDIAUTANIYANANT W INeFeYINT lun1snaaed
WiallawaddeNatunsaldlnasslumue 1935015
duiegiuiion 4 naue az 1 loun S aureus Wy
o A& A . &
AaunuvaanguiiduLuaiiseunsuuin £ coli vu
v oA’ o .
FunuvenaulduluASELNTNAU Ps. aeruginosa
& W A& ~Na &
Jusunuvesnguiluwupfiisenss uas B. cereus
& W oA Aa A v ¢ =
Wumusnguntiduluansenas alas 99n1s
PNAABIATINYINNNSINEAIEID Disc diffusion method
La1Y11N15IAAT inhibition zone tWuszezIa19814
Yoy 2 Lou NUULEIUSWATY SPSS AgAann
One-way ANOVA lun1siiasigvideyaiiveliiin
AnusTulanazdulselovdnazarunsailuldlaasa
antUgymannaulszanla

EAUAZIINTT

VU Y o aa 4%’ d‘l b4

HReliinn1seeniuuItMImeaestuLiiel
NesemTiasgvideyanaziinanud et lagld
11L9aN080as0say 70 UINAFRUUTEANSAIWIUNIS
1 Aa o U & al a
gndowualseTINIY 4 aeug Aldlunisiteunis
AOUVDY AMTANLIVANANT UNTINESEYIN LAgdldT
ANSAal

AT TYUDINITUAL U UNADUTIADINYD

Mn19msen Mueller-Hinton Agar (MHA)
Tsiaunun 4 Taduns warmsguunaaUsIAaNn
WaLUATILSE (normal saline solution : NSS) 9701511
sodium chloride wnazatelundu TAdaududy
Soway 0.85 wantbufieelnde (autoclave)

nI5IASEUTITNATOU

a 5% o a

WSUUWLDANBIRA58AY 70 I1UIU 2 AR

InelALLoanagasogay 95 (commercial grade ; TTK

aaa

Science Co., Ltd.) TuuSuna 1,474 §3ans waausu
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USunmsmetndulvingu 2 803 tneuusussylunivue
o < Y o1 aa
Taoteanidu 3 wuu Lok ussgnvuenUadviaiug
- < v o 3 1Y) d‘ Yaa a
watduiununisussybiludahnauielvildasy
Tunszuanda 500 fiaddns ussgnvuzlaadniy
AIWNUNIYULTUTIUAINTRTeNN DU L TEN
1997 500 §addns wazussaldlunszuenia
s o cag va 9
woanegeaantdlulagtuunugunsailddanunniy
500 Jadans
=) Adg/ =

NsisETOIATN

o XX .

IMIFLAYOUUATISEUINTFINTINIY 4 8
v 6 ¥ ! . .
WU lown S. aureus, E. coli, Ps. aeruginosa Wag
B. cereus 31N Stock -80 BIANYALTLE VDIAMLEAN
VYANEAS UMINENFEYINT 11U1898IMNSIRLYE
MHA udatiluuufiaamgl 37 esmwades Juan
18-24 ¥3lud nduIeanUsunandaangwug
wnsgruluiindeusieainide (NSS) e uwin 0.5
McFarland (USinadiais 10° colony forming unit/
milliliter)

NsNAEOUNII8UTE

¥11N15 Swab LWeuInsgIuezenligiuiu
4 %lle aqutwan MHA silaag 3 Lwav 5euI 910
119919 Sterile dish 9111 5 Yaluusiaginan
wrihnsUiadansiideinisnnaeuatusiayIndIuIl
30 lulpsng tnswusthundansnssas 10 lulasdns
auAsu 30 WlAsins Feclitiundasae ins1eens
i siisdeInsnaaeudueanain Sterile dish
19 Inevenansnaaeuluistiayan fail 97 1 Ampicillin
(10 pg) 997 2 ueanesediosay 70 Nnaulval lnglv

AN 1 wag 2 Wu Positive control disc a9 3

1ndu sterile 1Ju Negative control disc ﬁ;fﬂﬁ a4
¢y a a
woanegedsosay 70 lunivuzAanginded a9 5
2 PN a a
woanasediavay 70 tunivusiiaaiv uavyad 6
‘o - A
ueanegeasesay 70 lunszuanan lnslulsaziany
YMNSNNADY 3 91 LU UAIILAAIALARDUVDINE
NINAaRY Ntuwan Maualuunigamgil 37
srwadea 1unan 18 — 24 d1lue wadle1uan
inhibition zone YINNSMARBLTULANIUTUN 1, 7, 14,
21, 28, 35, 42, 49, 56 WAL 63 NAIINKNALLDANDIDA
Soray 70 57usEeEIan 10 dUaviwalvinnisuiuiinua
Tnsineideya
lunsitasigvideyaagldisn1s e1uen
inhibition zone TunmsUseliunatduiaduas (mm)
wa11AN inhibition zone NlAlUlSsU g ULRALANT
wiwarluwrazAsaiinnIsnIse Yok uAfS e LMY
aeiiug Ingldlusunsy SPSS Tumsasevideya
1ngl% One-way ANOVA Tunsitasiziasuilsusiu
wazgaNTuANLRgIUlRAT p < 0.05

NANISANEN
1. ANRAYLATFIUTELUUNLINTFIVYDNAT Inhibition
zone

MANRdsLazd 1 TEUAUUNIATTIUYDIAN
Inhibition zone ¥vsa1stATiLAazITIUNITALTD

A a vo & . ~ )

wunilisy lasadl Tng negative control llanagdaunNy
& A aee D2 ey I
Weowupilsendnwa A1 inhibition zone 1Uu 0
4 10 duamidslinannaluunugd

UM 1 unugiuisuansanadsuardiulsnuunnggiuvasdn Inhibition zone ¥aude S. aureus luanie
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JUN 2 wnugliwisuansAafeuazdiudeuuunsgiuuasan Inhibition zone vaude E. coli Tusnnazsingg

25
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I IWEIL gl
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(9}
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2 5
=
0
1 2 3 4 5 6 7 8 9 10
dUan
W Ampicillin W Loanegeasevas 70 weull | Leanegeasosaz 70 lunwuzaaleinden
W ueanegedievay 70 lumauyleadn g weaneseasosas 70 lunsyuondn
pr a — - . o X .
E‘U’VI 3 LLN‘NQ&ILWNLLHG]\WI"ILQ@EJLLaSﬁ’JuL‘Uﬂ\iLﬁuﬂqﬂiﬁ’]uﬂaﬂﬂq Inhibition zone Ya4Yd Ps. aeroginosa 11«!511’]'33
§199)
@ 25
¥ 20
S T T1T
5 15
<
£ 10
5
0
1 2 3 4 5 6 7 8 9 10
dUansi
W Ampicillin W \eanegeasevay 70 el | weanegeasevay 70 lunvuzAaneingen
W weanespasevay 70 Tunwuzlaadin W veanasgeasesas 70 Tunszuandn

*WANTNAABILERIAT Inhibition zone twan Ampicillin 1Uu 0 s 10 dUan

a ' 4 ' § . Clee & '
E‘Uﬁ 4 LLNuQNLWNLLﬁﬁQﬁ’ItaaﬂLLa%ﬁ’JULﬁH\‘iL‘U‘u&]"lﬂig‘]‘l‘l“lla\iﬁ’l Inhibition zone Ya3L¥® B. cereus 1‘1«!33’]1’339\’1\1‘]

1] I I
1 2 3 4 5 6 7 8 9 10

Fanii

20

Inhibition zone
= =
o %)

wv

0

W Ampidillin W \eanegedsevay 70 wawlvl | weanegeasosay 70 lunivuzaaneinded

m weanegeasevay 70 Tunwuyleadn @ weanegedieway 70 lunsyuonda

o
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2. M SUSIUUYSEaNE AN TERINaISIATURRSUUY
lumseindouumiise
N15US8UTIEUUTEANTA NI EWI19E5LAY
wraznuvlumssndeuuafiBeti ewssudisuin
arsailunsazuuy faunsedndeuvaiiels
Tngldthndudiu negative control waglden Ampicillin
Ju positive control Tnglt One-way ANOVA Tuns
AnTeanuuUTUTIu uassouuaNuAgiulan

PANaNIIIAaRNNUTsUTBUUTEANE AW
vosvosasailundazuuvlunissndenwuniiie
4 aeviug wuln woanesedsear 70 fluandnaiy
4 wuv asnsneiBouuaiFelivia 4 aneriug ogned
Hoddyneadiseiuanudeiuil 95% (p<0.05)
dleeufutingu wenanidonuin weanssed
$owaw 70 911 4 wUU amnsnsdiouuniiFeri 4 aews
Taliunnmnsiueg1iidedfAgynisadfsziuninu

p<0.05 lgitail

WOl UN 95% (p=0.05) LBITBUAULDY AIAN519 1

o ™ = a a i a 1 Na o Y
M99 1 ﬂ']iL'UﬁEJ'ULV]EJUﬂigaVlﬁﬂr]Wigwqq\iﬂqiLﬂﬂJLLmaSLLU‘UI‘Uﬂ'ﬁ“mLSUQLLUﬂVlLTEJVlﬂ q '621’]‘6‘1/\1'1@a

L%aLLUﬂﬁL"EJ S. aureus E. coli Ps. aeruginosa B. cereus
: p- NANTS p- WaN1Ss p- WaN1s p- WAN1S
dnsiUSeuiisu Y. . L. .
value wWisuisu | value  wWisuifisu | value  Wlsuiisu | value  WSsuwisu
Ampicillin fiu Unau 0.000 S 0.000 S 1.000 NS 0.000 S
Ampicillin iU weanagadiaeaz 70
. 0.000 S 0.988 NS 0.000 S 0.000 S
el
Ampicillin AU woaneseaieay 70 lu
. 0.000 S 0.998 NS 0.000 S 0.000 S
AYULAALLNEY?
Ampicillin AU woaneseaiaaz 70 Tu
L 0.000 5 0.899 NS 0.000 S 0.000 S
AVULUAFUN
Ampicillin iU weanegediavay 70 lu
. 0.000 S 0.977 NS 0.000 S 0.000 S
nsYUBNdn
Wndu fiu ueanesedsenas 70 Haw
, 0.000 S 0.000 S 0.000 S 0.000 S
Tl
ueanesedsesay 70 waulvl fu
ueanesedsesay 70 lun1vurAay 0.545 NS 1.000 NS 0.062 NS 0.997 NS
Wnaen
Loanegeaseyay 70 Naulwl fu
o - . 0.736 NS 0.543 NS 0.586 NS 0.565 NS
ueaneseaseeay 70 lun1vurlaain
ueanesedsesay 70 wadlvl fu
o - 0.481 NS 0.745 NS 0.586 NS 0.981 NS
ueanesedsesay 70 lunsyusnia
Leanageasoeay 70 lun1vULAaTY
\nde7 AU woaneseaseas 70 Tu 1.000 NS 0.681 NS 0.846 NS 0.846 NS
Mvuzlaain
ueanesedsesay 70 lun1vuvaaiey
e U Loanegessoay 70 U 1.000 NS 0.856 NS 0.846 NS 1.000 NS
As¥UBNaA
ueaneseasesay 70 lun1vurlaain
3 i 3 0.999 NS 1.000 NS 1.000 NS 0.934 NS
U weanegeasesay 70 lunssuenin

S= Significant difference (p<0.05); NS = non- Significant difference (p>0.05)
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= = a a

MNNITUTBUNBUVDIUTLENTAINVDIANT
a v gj 1 dy a a v 6
WTAIEE5919 6 WuU lunisenweuuaiiise 4 anenug
ndnngulaeendeaada liensuauaunsoly
s neLuATSBvRILAarans wudn dinduegly
nausgn lianunsagiveuuailiiens 4 aenugle
@e @1 Ampicillin @ansaguie S. aureus laa
1NNNIENSWULBULaElaINTaTe Ps. aeruginosa

) & aa & |
Fudusunuveadewuaiiienos @uANEINNT0

Tun159iL%e £ coli llwmnananunuweanesedsosay
70 919 4 KUV LAZANS 4 LUV WA LeaNagaasoaY
70 wauluy, woanesvdsssar 70 luN1TULAANG
a &Y a a

WNAY7, keanegadsesar 70 Tunvuzlnain way

2 a D A vy
LOANDERAIAYAY 70 TUNTTUBNAA @1UN50% YDl
iunna1siueg1eldedfgynieadanszaualnu
WOl UN 95% (p<0.05) WBIBUAULDY AIANSISN 2

M13197 2 Lanan15InnguUseanSninvesansiadilunisdnde 4 aeiug lneedudiada

L%mmﬂﬁfs‘a S. aureus E. coli Ps. aeroginosa B. cereus
: - Nanng p- NANS p- NaN1S p- WANTS
ansiiUeuiieu Y . L. .
value  WisuWisu | value WSsuifleu | value  Wlsuisu | value  wW3sulisu
Ampicillin U Unau 0.000 S 0.000 S 1.000 NS 0.000 S
Ampicillin iU Leanagedisag 70
, 0.000 S 0.988 NS 0.000 S 0.000 S
weta Lol
Ampicillin ffu woanegedseuay 70 Tu
- 0.000 S 0.998 NS 0.000 S 0.000 S
AYULAANGEN
Ampicillin ffu Leansgedsesaz 70 Tu
0.000 S 0.899 NS 0.000 S 0.000 S
AvULUnain
Ampicillin fiu Leanegedievaz 70 Tu
. 0.000 S 0.977 NS 0.000 S 0.000 S
nsyuania
1ndu fu uoanagedsesay 70 Haw
. 0.000 S 0.000 S 0.000 S 0.000 S
T
ueanegeaseuay 70 waulual fu
Leanageasesay 70 lunvugAane 0.545 NS 1.000 NS 0.062 NS 0.997 NS
naen
upanegeasesas 70 waulual fu
o 0.736 NS 0.543 NS 0.586 NS 0.565 NS
ueanegeaseuay 70 Tun1vurlaain
ueanegeaseuay 70 waulual fu
o . 0.481 NS 0.745 NS 0.586 NS 0.981 NS
ueanesedsauay 70 Tunsyuanda
Leanageasesay 70 lunwuzAaie
\nden AU weanegeaseway 70 Tu 1.000 NS 0.681 NS 0.846 NS 0.846 NS
MyuzUaatin
ueanegeaseuay 70 Tuniwuzaaiy
\nde AU ueanegeasesas 70 Tu 1.000 NS 0.856 NS 0.846 NS 1.000 NS
As¥UDNaA
ueanegeaseuay 70 Tunvuslnain
. » . 0.999 NS 1.000 NS 1.000 NS 0.934 NS
U weanegeaseyay 70 lunszuanin

S= Significant difference (p<0.05); NS = non- Significant difference (p>0.05)
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3.MUSIUTIEUYsEaNENINAIIUAE AT TATLUN T
1 d!/ S
UNTOUUATILTE
= a a a U =
ASLUIHUNEUUTZANTNINAINUAINIATLAL
lun1sedeuuaiitse 1iens1ueIyYeILBaNagas
Sovaz 70 Mnauiltlunsdntenuaiisglussesian
2 weu lnaevldusansaedsevay 70 waulniidy
positive control lanansll NNaN1INAaBILIL
Wisuguusyansnmuesaseiivg 10 ase Tunns
1 -dy a A 5 o 5 a & 1 aa
91YBUUATIS O 4 @1eug lneTnsieianads
AelUSWATH SPSS WuU3N Us¥anSanuasanswadl
luniseiugeuuaiiiens 4 atgiug e 10 AT

luupnansiuegsiitedAgyissauauintun 95%
(p=0.05) WaLeuiuvesansiniilunsaniae B. cereus
Tunsazass
PNNSUSTIUNBUVRIUTEENTNINAI LA
a 1 :.JI o 5 1 -dy a a
A15LATLAATASI 311U 10 AT TunseialuATLSe
719 4 msﬁuﬁ: adangulagoduaiana wuin
UsganSamlunisenieuuniisens 10 s aglungy
a % U og.l/ a a 1 dy a a :1/
Weiu sty Uszansawlunisandesiuniis e
4 gewug Lwendeiuegadideddgynseauaiy
Wodu 95% (p= 1.000) Wealisuiuluumazasy
% d‘
Aaandlun1sIen 3

M13°99 3 Uanen13dnnauUsEanSnmaLAasaliudarastlunsenie 4 aneiug Invendudain

- . S. aureus* E. coli* Ps. aeroginosa* B. cereus*
GREIGH AU — — — —
NQuN 1 Nauv 1 nauv 1 Naun 1
s 1 18 18.5556 15.0556 13.2222 12.0556
adail 2 18 18.6667 14.5000 12.6111 12.0556
adeil 3 18 19.4444 16.1667 12.2222 13.2222
adail 4 18 18.3889 14.2222 12.2222 12.3889
adail 5 18 18.9444 14.4444 12.3889 12.4444
adail 6 18 17.5556 15.0000 12.5556 13.0000
adait 7 18 20.3889 16.1667 11.8889 12.9444
- . S. aureus* E. coli* Ps. aeroginosa* B. cereus*®
GREIGE MUY — — — —
NQUN 1 NquY 1 NQuY 1 NQuY 1
A3afl 8 18 19.8889 15.4444 12.1667 13.0556
adeil 9 18 19.0000 14.7778 12.0000 12.1667
adait 10 18 19.0556 14.6667 12.4444 12.6667
Sig. 1.0000 0.9980 1.0000 1.0000

* Subset for alpha = .05

a ¢ =

I IULAZAFUNANITANEN
1NN15I98 S8 UNEUUTEENT NNV DIENT

= ] ‘dy a a g.JI (v 6

willunse@euunilisena 4 areiug lnennaed

Wuszezna 2 o lneyvivianus 10 e Tudud 1,

7, 14, 21, 28, 35, 42, 49, 56 way 60 Ju 3wl

YU IASIZIANNTNAADI AR 9T

msSsuiguszansnmyesa e 6 wuulums
2397k 4 aeig

Mnnsissuiieulssansamluniseite
wuAfiders 4 anewug deansis 6 uuu Tavendy
Aadi aviulgdn tndulslannsasidens 4 «da
16 Fehunlidu negative control
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a1 Ampicillin @unsaginie S. aureus 1aa
| A = o & A 9
1ININEITWUUBY Feg1 Ampicillin Hugrdenls
lunquusng Aldidenlunssnviwuaiise 1Juen
UfTueaianisdneglunguen Penicillins lawidl
UsednSannvansanuafisewnsuuinkazinis
WannAauTAlvdUssanianlunisdweuuaiity
wnsuaulauny 1ag Ampicillin 19y broad-
spectrum penicillins 99nNgNEUIAYINNITATIINIS
AR VDILUATILSY VNI L0ad hANLAT A8 TIUT
(Bactericidal) Inggnaziimnuvasniunanu tUodan
& = v} 3 1 1 < T
wanvesaulidnduras unsgrelsiniu Ampicillin
lalaunsnsinie Ps. aeruginosa Fuduiunuveie
aa & A ~NO o P 0§ v
wuAiBeRoe o nitunimunasiidonauviilv
YINFBNITYINGY LATNUINLUATIS8BUALLNTWAIUN
JuwuailiBangu multidrug-resistant (MDR) 74"
YaNINT WU aswad 4 wuu lown Loanased
Soway 70 wauluvy, weanesedsosar 70 Tunivuy
AANULNAYD, LBANDIRASRYAY 70 TuNYULTnany
LAY LOANDERRSR8AY 70 MUNTTUDNAN ANU1TOUTD
Ioaiguiuiinay F9a5LATING 4 WUU TaIuNE
¢ A wa & A a
YpaeaNoges NiAuautRlunsIweaLUATIGe 1ng
LOANDIOANNANTENUVDIAOANAIUITAIUNITIATEY
ac a a d‘ o C%
WALLIANUDATUYBDILUATISY tazazlumdieniinluiu
eglu plasma membrane vihlindagadiingsuay
a va = S'oj & a a o v &
fnuauddlunisfsiluwaduuailisevinlvivad

DA

wan nvadaiinuandivesmieniegninveliaui
anunsnaransluLeanagea UanNINNUULDANBaad
FavinlnusAuvaswuaiisennnznau® lnswuaiise
WHATUATANUNUNIUABLIANDTDALAINLLANAN
% dy [-v) 6 Y L3 o.'/ (4)
i FuegivasAuszneulundugadiuies
= Y1 oA o 3 ¥ I's

ziulaInfinnsiiweaneseaunltuselevyl

1 -dy a A ¥ a wa
TunseweuafiBeluiesufifnisuazlsamenuia
M99 LeannITAnBLUATIRaLazanN1ILAALTA
Usglewilmandnlafinisihunideiiieatvayuues
Uselguvaawaanasaaliseil James R. Cronmiller
wiauAny Tl 1999 TAANWINANTENUYDILUATISE

NAMNLOANDTDA WUI LOANDTDAANNITOALD

o ' My oA H P~
wuafiFedaulngld Wesarnnisarsinveslusiu
Tuwuaiise vibiouleivganisitnudsilngely
WiAulawazaeluiian® lul 2004 Stephen B.
nsournzlaaSuleliin weanegeaausasiwala
veiln drudenegviniuuieh dnuaudRnumiu
Tuueanegedanusasgivlasala® Tud 2006 TA.
Gaonkar l9vihnsAny Uszansnmuesusiwaanased

1 . = P =
wazansrlenyniuie E. coli swuluisiuaiiSeiiod
U WUIN WEANDTRALAZEITNBNYIAINITON

v o & A a Yo o aw
wazduduTanuATIS el U FINan15ITLVDIN
atuayuaideluefnieuu" Tud 2014 sl
Anwiin1san niauauzlaAanwIUsEANSAIWAseITe
wUATISEvRIkanasadallSauisuiuasazans
woanegeasevay 70 wlac13 AnNaalagliseu
WAUNTSY IMeAS Disc diffusion method WuU3N
LBANeTALAUSULTIBUNUAISAYAULIANDEDE
Soway 70 danuweriluniseielasesas 95 fen
TiwanaeduegeldediAgnieana’’ 1ananis
deyauniaeinan1snaaes melusunsy SPSS
1ngle One-way ANOVA Tun1sitasngiannuuwysusiu
ajuledn weanesedfevay 70 W1 4 wuy @wsa
1 I&J gj o v
ANTNI 4 Eeiugle

NISLUSEUTIEUUTERNENINAIIUANE IYDIF TS
o . 3 o .
ding 6 uuulunseinonia 4 1eMug
nNsUSsUBUUSEANS A nlun1senTe
6’5 v & Y Q{gj < &
714 4 aneiug Mmeaiseing 6 wuu Wuna 2 ey
7 10 A5 Insederann azwiulen Useansaw
aa 1 ﬂsj a a
999815 AdIANNE NSl UNTEITBwUATIS 8 lung

NAADUMNADATLELIAN 2 o UlLwANANaY

o
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Prevalence of bacteria isolated from the respiratory tracts infection
from clinical specimens of patients in Roi Et Hospital between
2015 to 2017
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Abstract

Nosocomial infection is seriously public health problem worldwide. The infection patients
are complicate to treat and high risk of mortality. The respiratory tracts are the important organs of
body that high prevalence of infections. Objective, to study the prevalence of bacteria isolated from
the respiratory tracts infection from clinical specimens of patients in Roi Et Hospital between 2015 to
2017. Method, this study was descriptive study. All data were collected from the Division of Clinical
Microbiology Laboratory, Roi Et Hospital during January 1, 2015 to December 31, 2017. All data were
from clinical specimens of respiratory tract isolation. The descriptive statistical analyses were used.
Results, in 2015, the totals were 5,203 isolates. The top five isolations were Acinetobacter baumannii
25.49%, Pseudomonas aeruginosa 19.03%, Klebsiella pneumoniae 12.01%, Klebsiella pneumoniae
(ESBL-producing strain) 9.71%, Stenotrophomonas maltophilia 4.02%. In 2016, the totals were 5,488
isolates. The top five isolation were Acinetobacter baumannii 28.37%, Pseudomonas aeruginosa 19.53%,
Klebsiella pneumoniae 13.88%, Klebsiella pneumoniae (ESBL-producing strain) 7.94%, Stenotrophomonas
maltophilia 4.54%. In 2017, the totals were 5,964 isolates. The top five isolations were Acinetobacter
baumannii 27.05%, Klebsiella pneumoniae 20.86 %, Pseudomonas aeruginosa 20.30%, Escherichia
coli 5.42%, Stenotrophomonas maltophilia 4.98%. Conclusion, the prevalence of bacteria isolated
from respiratory tracts infection in Roi Et Hospital was high. The most commonly pathogens isolated
were Acinetobacter baumannii, Pseudomonas aeruginosa, Klebsiella pneumoniae, Stenotrophomonas

maltophilia and Escherichia coli.

Keywords: Bacterial infection, Respiratory tract system, Clinical specimens, Prevalence
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Introduction

The nosocomial infection is the majority
public health problem in Thailand and other
countries worldwide. "*The bacterial can infect
among respiratory tracts, digestive, urinary tract
and blood stream systems. Nowadays, the
problems of antimicrobial resistant were widely
found. The majority antimicrobial resistant was
found among Staphylococcus aureus resistant to
methicillin, Escherichia coli and Klebsiella
pneumoniae resistant to ceftazidime, ceftriaxone,
imipenem, ciprofloxacin, and gentamicin.
Acinetobacter baumannii and Pseudomonas
aeruginosa resistant to piperacillin, imipenem,
meropenem, ciprofloxacin and piperacillin-
tazobactam. **”

The respiratory tracts system is an important
organ that frequencies found bacterial infection
especially in patients undergone with invasive
medical devices. The most of pathogens causing
respiratory tract infection are Coagulase-negative
staphylococci, Streptococcus pneumoniae,
Haemophilus influenza, Escherichia coli,
Klebsiella species, methicillin-resistant
Staphylococcus aureus, Staphylococcus aureus,
Enterococcus species, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Acinetobacter
baumannii, Legionella pneumophila.®*"

The Roi Et Hospital is the regional hospital
that services patients in Roi Et province and
other provinces nearby. At the present the
bacterial infection is a serious problem because
it is complicated to treat and lead to treatment
failure especially those pathogens resistant to
antibiotics. The previous studies report that

respiratory tract system is the organ that high

prevalence of bacterial infection but has non-
previously study reported from Roi Et Hospital.
The aimed of this study was to study the
prevalence of bacteria isolated from respiratory
tracts infection from clinical specimens of patients
in Roi Et Hospital between 2015 to 2017. The
beneficial of this study were to describe type of
organism that cause of infection and the

prevalence of each organisms.

Methods
Study design

The study design of this study was
descriptive study. All data were collected from
Roi Et Hospital, Roi Et Province, Thailand.
The populations

All of patients who were admitted at Roi
Et Hospital, Roi Et Province during January 1, 2015
to December 31, 2017.

The study subjects

Clinical specimens from respiratory tract
system of patients who were admitted at Roi Et
Hospital during January 1, 2013 to December 31,
2017. The clinical specimens including nasal
swabs, nasopharyngeal / pernasal swabs,
nasopharyngeal aspirates, nasal washings,
oropharyngeal swab cultures, throat swabs,
sputum cultures, tracheostomy and endotracheal
aspirations, transtracheal aspiration, bronchos
copy specimens and lung aspirations. All data
collection process and laboratory tests were
conducted at Division of Clinical Microbiology
Laboratory, Roi Et Hospital. Data were retrieved
from MLAB program during May 1, 2018 to June
30, 2018.
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The criteria of study subjects

The inclusion criteria of study subjects
were the clinical specimens from respiratory tract
system of patient who were culture positive for
Gram positive cocci, Gram negative bacilli and
Gram positive bacilli. The exclusion criteria were

positive cultivation for yeast and normal flora.

The data collection process

After the ethical committee of Roi Et
Hospital was approve and the director allowed
for data collection at Division of Clinical
Microbiology Laboratory, then all data were
retrieved from MLAB program, data checking and

preparation for data analysis.

The ethical consideration

This study was approved by the Roi Et
Hospital Ethical Committee for Human Research.
The references number is 037/2561.

The statistical analysis
The statistical analyses of this study were
descriptive statistics and STATA version 12.0

program were used.

Results
The prevalence of bacterial respiratory tract
isolation in 2015

In 2015, the total numbers of bacterial
respiratory tract isolation were 5,203 isolates. The
top ten of bacterial isolation were Acinetobacter
baumannii 25.49%, Pseudomonas aeruginosa
19.03%, Klebsiella pneumoniae 12.01%, Klebsiella
pneumoniae (ESBL-producing strain) 9.71%,

Stenotrophomonas maltophilia 4.02%, Escherichia

coli (ESBL-producing strain) 3.57%, Staphylococcus
aureus 3.27%, Escherichia coli 2.71%, Coagulase
Negative Staphylococci 2.54 % and Enterobacter
cloacae 2.27%, respectively. Data showed in
Tablel.
The prevalence of bacterial respiratory tract
isolation in 2016
In 2016, the total numbers of bacterial

respiratory tract isolation were 5,488 isolates. The
top ten of bacterial isolation were Acinetobacter
baumannii 28.37%, Pseudomonas aeruginosa
19.53%, Klebsiella pneumoniae 13.88%, Klebsiella
pneumoniae (ESBL-producing strain) 7.949%,
Stenotrophomonas maltophilia 4.54%, Escherichia
coli 3.50%, Escherichia coli (ESBL-producing strain)
3.50%, Staphylococcus aureus 3.12%, Enterobacter
spp. 1.93%, and Klebsiella spp. 1.64%, respectively.
Data showed in Table 2.
The prevalence of bacterial respiratory tract
isolation in 2017

In 2017, the total numbers of bacterial
respiratory tract isolation were 5,964 isolates. The
top ten of bacterial isolation were Acinetobacter
baumannii 27.05%, Klebsiella pneumoniae
20.86%, Pseudomonas aeruginosa 20.30%,
Escherichia coli 5.42%, Stenotrophomonas
maltophilia 4.98%, Staphylococcus aureus 2.79%,
Enterobacter spp. 2.66%, Acinetobacter spp.1.97%,
Enterococcus spp.1.86%, and Enterobacter

cloacae 1.59%, respectively. Data showed in Table 3.

36 Nsanswadanisunngiaznien nditn x U7 31 atuil 1 x unsIAY - Ww1eY 2562



Table 1 The prevalence of bacterial respiratory tract isolation in 2015

Order Organism Number | Percentage

(n=5,203) (%)
1 Acinetobacter baumannii 1,326 25.49
2 Pseudomonas aeruginosa 990 19.03
3 Klebsiella pneumoniae 625 12.01
a4 Kleb.pneumoniae (ESBL-producing strain) 505 9.71
5 Stenotrophomonas maltophilia 209 4.02
6 Escherichia coli (ESBL-producing strain) 186 3.57
7 Staphylococcus aureus 170 3.27
8 Escherichia coli 141 2.71
9 Coagulase Negative Staphylococci 132 2.54
10 Enterobacter cloacae 118 2.27
11 Enterobacter spp. 114 2.19
12 Acinetobacter (woffii 74 1.42
13 Klebsiella spp. 72 1.38
14 Proteus mirabilis 69 1.33
15 Enterococcus spp. 65 1.25
16 Others 382 7.35
30

25.49

Figure 1 Prevalence of bacterial respiratory tract isolation in 2015
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Table 2 The prevalence of bacterial respiratory tract isolation in 2016

38

Number | Percentage
Order Organism

(n=5,488) (%)
1 Acinetobacter baumannii 1,557 28.37
2 Pseudomonas aeruginosa 1,072 19.53
3 Klebsiella pneumoniae 762 13.88
4 Kleb.pneumoniae (ESBL-producing strain) 436 7.94
5 Stenotrophomonas maltophilia 249 4.54
6 Escherichia coli 192 3.50
7 Escherichia coli (ESBL-producing strain) 192 3.50
8 Staphylococcus aureus 171 3.12
9 Enterobacter spp. 106 1.93
10 Klebsiella spp. 90 1.64
11 Coagulase Negative Staphylococci 80 1.46
12 Enterobacter cloacae 77 1.40
13 Enterococcus spp. 61 1.11
14 Proteus mirabilis 58 1.06
15 Burkholderia pseudomallei 51 0.93
16 Others 334 6.08

28.37
19.53
13.88
7.94 608
SR E e 193 164 146 14 111 1.06 0093
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Figure 2 Prevalence of bacterial respiratory tract isolation in 2016




Table 3 The prevalence of bacterial respiratory tract isolation in 2017

Number Percentage
Order Organism (n=5,964) (%)
1 Acinetobacter baumannii 1,646 27.05
2 Klebsiella pneumoniae 1,269 20.86
3 Pseudomonas aeruginosa 1,235 20.30
a4 Escherichia coli 330 5.42
5 Stenotrophomonas maltophilia 303 4.98
6 Staphylococcus aureus 170 2.79
7 Enterobacter spp. 162 2.66
8 Acinetobacter spp. 120 1.97
9 Enterococcus spp. 113 1.86
10 Enterobacter cloacae 97 1.59
11 Klebsiella spp. 96 1.58
12 Proteus mirabilis 94 1.55
13 Burkholderia pseudomallei 61 1.00
14 Acinetobacter (woffii 54 0.89
15 Citrobacter diversus 37 0.61
16 Others 177 4.88
27.05
2086 203
542 498 4.88

219 266 197 186 159 158 155

Figure 3 Prevalence of bacterial respiratory tract isolation in 2018
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Discussion

The objective of this study was to
investigate prevalence of bacterial respiratory tract
infections among patients at Roi Et Hospital during
2015 to 2017. This study found that the most
common pathogens isolations during 3 years were
Acinetobacter baumannii, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Stenotrophomonas
maltophilia and Escherichia coli. It is consistency
with many previous studies reported. The study
from Taiwan, they found the most common
bacterial respiratory tract infection were Klebsiella
pneumoniae, Pseudomonas aeruginosa and
Acinetobacter baumannii'? And also consistency
with study at Nepal, Pakistan and India with they
found high prevalence of Klebsiella pneumoniae,
Acinetobacter baumannii, Escherichia coli,
Pseudomonas aeruginosa, Acinetobacter spp.,
Stenotrophomonas maltophilia, and Burkholderia
cepacia. "

This study also inconsistency with previous
studies at Saudi Arabia and Israel which found the
high prevalence of bacterial respiratory Haemophilus
influenzae, Klebsiella pneumoniae, Streptococcus
pneumoniae, Staphylococcus aureus, Moraxella
catarrhalis and Staphylococcus pyogenes.” &
The study at Japan, China and Hong Kong were
found high prevalence of Streptococcus pneumoniae,
Haemophilus influenzae, Staphylococcus aureus,
Moraxella catarrhalis, Pseudomonas aeruginosa
and Haemophilus parainfluenzae."*"**? And
different from Latin America, the majority
pathogens cause of nosocomial respiratory tract
infections were found Streptococcus pneumoniae,
Moraxella catarrhalis, Haemophilus influenza,
Staphylococcus aureus and Staphylococcus

pyogenes. *?

This study also presents that high preva-
lence of nosocomial bacterial infection were
found in each year and can use to be evident base
for the Department of infection control of Roi Et
Hospital for planning about infection control
program to reduce the infection rate of patients
in the hospital. However, several limitations were
found in this study. First, this study has been
reported about prevalence of nosocomial
infection not reported about factors associated
with nosocomial infection. Second, this study was
not reported on the antimicrobial susceptibility
test of each type of bacteria. Third, in 2017 this
study was not reported about ESBL-producing
strain of Klebsiella pneumoniae and Escherichia
coli because these two types of bacteria often
found in the laboratory. Therefore, for next study
investigation about the antibiotics susceptibility
pattern and the risk factors of infection of each
bacteria should be performed. The strange of this
study is that the data was from MLAB program
that Microbiology Laboratory used which we can
collect all data and reported of actually

prevalence of nosocomial bacteria.

Conclusion

The prevalence of nosocomial respiratory
tract infection at Roi Et Hospital was high in each
year. The most commonly pathogens isolated
were Acinetobacter baumannii, Pseudomonas
aeruginosa, Klebsiella pneumoniae, Stenotro-
phomonas maltophilia and Escherichia coli.
Acknowledgement
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NANSANYINUI WenadeufenInTIvlinTsiasmuauaanm lunsnalinseissduelalaaaysiy
wazidvinelslasiaseirdosiiaesisnlusia Cobas ed11 Sanuniloseglunamiii (151 - 5.05 %CV) Wlennasy
MENINTIINATIERSEAUE lRnvTRe U raRldanTsanAS e ANUEUTUSAUR (- > 0.95, # > 0.90)
fiAneARogsening 2.11 - 2.69% dmsunisnsavinsessavenlelaaaUesu uway 12.29 - 12.61% @Sy
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gudnnelslatadeedediinseidmlugd Indiko Plus (Thermo Fisher Scientific) 1

ANANAY: N13ATVRAMILNITININIBE, NUSBUTIBUITIATIZH, 1AFeddnsisionlull®, lelraalesy,
Wnnalslaa

ol fUAnm iy Ine1addn 15eme1u1af3ey AnsunmemansassIungIua i Ingndeuing N3N
ZaAdvngAansUesiuiardinl AMEWANEAEARIATIIINGIVIE UINNINNGENRAS NTINN
I FulngoUUNAIY

J Med Tech Phy Ther x Vol. 31 No. 1 x January - April 2019 43



213619

2 NATANISUNNG LAaZN18ATNU1U A ANusAuavy

oo

&, ®
& o
iy

JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

Determination of cyclosporine and everolimus blood levels
compared between the cobas e411 and Indiko Plus automated

chemistry analyzers

Tippanate Keawvijit', Rasda Boonprasert'*, Supawadee Pakdeenukoolkijja’, and Teera Kolladarungkri’

Abstract

To compare the efficacy of electrochemiluminescence immunoassay (ECLIA) to measure
cyclosporin (CsA) and everolimus (EVL) blood levels on the cobas e411 automated chemistry analyzer
(Roche Diagnostics) versus the efficacy of cloned enzyme donor immunoassay (CEDIA) to measure CsA
blood level and the Quantitative Microsphere System (QMS) to measure EVL blood level on the Indiko
Plus automated chemistry analyzer (Thermo Fisher Scientific). This comparative study included 40 blood
samples that were collected for measurement of CsA and 40 blood samples that were collected for
measurement of EVL that were analyzed at the Clinical Toxicology Laboratory of the Faculty of Medicine
Siriraj Hospital, Mahidol University, Bangkok, Thailand. CsA and EVL blood level results were statistically
analyzed and compared between the two automated analyzer. The precision of internal quality control
for CsA and EVL measurement using the automated cobas e411 analyzer ranged from 1.51 to 5.05 %CV.
The Pearson’s correlation coefficient (r > 0.95, p-value <0.01) indicates a strong positive correlation.
The results of linear regression revealed good correlation between the two compared systems
(F > 0.90). The percentages of bias ranged from 2.11% to 2.69% for CsA, and from 12.29% to 12.61%
for EVL. Statistically significant differences were observed between group means, as determined by
ANOVA (p<0.01). Calculated total errors were within acceptable range for all evaluated parameters. The
results of this study revealed that ECLIA on the cobas e411 system demonstrated good analytical
performance that correlated well with the results of the CEDIA and QMS assays on the Indiko Plus
system. Accordingly, the cobas e411 system should be introduced into routine practice for determination
of CsA and EVL blood levels.

Keywords: Therapeutic drug monitoring, Method comparison, Automated analyzer, Cyclosporine,

Everolimus
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INTRODUCTION

Cyclosporine (CsA) and Everolimus (EVL)
are potent immunosuppressant drugs that are
used to prevent the newly transplanted organ
rejection and to treat autoimmune diseases.” ?
The use of these drugs is restricted by substantial
adverse effects and a narrow therapeutic window.
As a result of intraindividual and interindividual
pharmacokinetics variation, therapeutic monitoring
of immunosuppressive drug concentrations is
required so as to avoid drug toxicity and to desire
therapeutic effect.”

Automated immunoassays become an
important role in a modern routine clinical
laboratory for therapeutic drug monitoring. The
clinical toxicology laboratory at our center
currently uses the two following systems to
analyze blood immunosuppressant blood levels:
the Indiko™ Plus Clinical and Specialty Chemistry
System (Thermo Fisher Scientific, Inc., Waltham,
MA, USA), and the recently launchedcobas e411
immunoanalyzer (Roche Diagnostics, Risch-Rot-
kreuz, Switzerland). The Indiko Plus system
features two immunoassays for evaluating
immunosuppressant level, including the cloned
enzyme donor immunoassay (CEDIA) for
determination of CsA level, and the Quantitative
Microsphere System (QMS) for determination of
EVL level. In contrast, the cobas ed441 system
employs a newly developed method that uses
electrochemiluminescence immunoassay (ECLIA)
to evaluate blood levels of both CsA and EVL.

Although the general properties of the two
systems are similar, but the sensitivity and the
measurement ranges of ECLIA EVL are more than
QMS EVL (0.5 - 30 ng/mL for ECLIA EVL, 2.0-20

ng/mlL for QMS EVL). Moreover, the reagent of
ECLIA CsA and ECLIA EVL assays are stable after
opening than the reagent of QMS EVL and CEDIA
CsA assay (84 days for ECLIA assay, 60 days for
QMS and CEDIA assay). The determination of EVL
level on ECLIA assay revealed good precision,
accuracy and sensitivity for TDM and generally
agreed with LC-MS/MS methods.” In contrast, the
method comparisons between the QMS method
and the LC-MS/MS method demonstrated a
significant positive bias.® ” The determination of
CsA level on ECLIA and CEDIA are also showed
close agreement with LC-MS/MS methods." ®
However, method comparison between the ECLIA
and the QMS method has an unclear result.

The aim of this study was to compare the
efficacy of ECLIA to measure CsA and EVL blood
levels on the cobas ed11 automated chemistry
analyzer versus the efficacy of CEDIA to measure
CsA blood level and QMS to measure EVL blood
level on the Indiko Plus automated chemistry

analyzer.

MATERIALS AND METHODS

This comparative study included 40 blood
samples that were collected for measurement of
CsA, and 40 blood samples that were collected
for measurement of EVL that were analyzed at
the Clinical Toxicology Laboratory of the Faculty
of Medicine Siriraj Hospital, Mahidol University,
Bangkok, Thailand. Siriraj Hospital is Thailand’s
largest national tertiary referral center. This study
was rated as exempt from procedural review, and
was approved by the Siriraj Institutional Review
Board (SIRB) [COA no. Si 595/20171].
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Material

The ECLIA CsA and ECLIA EVL assays were
used for measurement of CsA and EVL
concentrations on a Roche Diagnostics cobas e411
analyzer. CEDIA CsA for measurement of CsA
concentration, and QMS EVL for measurement of
EVL concentration were performed on a Thermo

Fisher Scientific Indiko Plus analyzer.

Control specimens

Commercially available PreciControl I1SD
(for Immunosuppressive drugs) and PreciControl
Everolimus (Roche Diagnostics) at 3 levels (low,
medium, and high) were used. Within-day and
between-day precision of the different methods
were determined using 3 different levels of

control material.

Patient whole blood samples

This study included samples based on
ethylenediaminetetraacetic acid (EDTA) whole
blood from 40 different patients for each drug for
a total of 80 samples. Blood samples were
collected from patients who presented at the
Clinical Toxicology Laboratory of Siriraj Hospital
for immunochemistry analysis of CsA and/or EVL
blood concentration. When a sample size of n=20
was used, 5 samples for level lower than
therapeutic range, 10 samples for medium level
(within therapeutic range), and 5 samples for
level higher than therapeutic range were used.
When a sample size of n=40 was used, the
numbers in each group were 10, 20, and 10 for
the low, medium, and high level groups,
respectively. The first analysis was performed on
the Indiko Plus analyzer, which uses CEDIA CsA
assay for determination of CsA, and QMS EVL assay

for determination of EVL. The second analysis was
performed on the cobas ed11 analyzer, which
uses ECLIA CsA and EVL assays for determination
of CsA and EVL concentrations, respectively. Blood

samples were stored at -20°C until analysis.

Method analysis
CEDIA immunoassay

The CEDIA CsA assay is based on (3-galac-
tosidase, which is a bacterial enzyme has been
genetically designed into two inactive fragments.
These fragments spontaneously reassociate to
form fully active enzymes that cleave a substrate,
which produces a color change that can be
measured the photometric intensity. The resultant
absorbance change are directly relationship with
the drug concentration in the sample.”’ Briefly,
100 pL of patient whole blood was accurately
pipetted into the sample cup, and then 400 pL
of CEDIA CsA lysing reagent was added. The
sample cup was mixed for 5 seconds and then

immediately placed into the analyzer."”

OMS immunoassay

The QMS EVL assay is a homogeneous
particle-enhanced turbidimetric immune-assay.
The assay is based on competition between drug
coated onto a microparticle and drug in the sam-
ple for a fixed number of specific antibody binding
sites. Briefly, 300 pL of patient whole blood was
accurately pipetted into a microcentrifuge tube.
Three hundred and fifty uL of methanol and 50
pL of QMS EVL Precipitation Reagent were then
added. The mixture was then vortexed at the
highest speed for at least 35 seconds, and then
centrifuged for 10 minutes at 14,000 rpm. After

centrifuging, the supernatant was transferred into
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a sample cup and immediately loaded into the

analyzer. "

ECLIA immunoassays

The ECLIA CsA and ECLIA EVL immunoassays
are based on chemiluminescence reaction of a
ruthenium complex and tripropylamine by
applying a voltage to the sample solution."?
Patient whole blood samples are incubated at
room temperature and mixed by inverting before
use. Three hundred microliters of blood sample
and 300 pL of Immuno-Suppressive Drug (ISD)
Sample Pretreatment Reagent were pipetted into
a microcentrifuge tube. The tube is capped,
vortexed for 10 seconds, and centrifuged for 4
minutes at 14,000 rpm. The supernatant is
transferred into a sample cup and then immediately

loaded into the analyzer.">*¥

Statistical analysis

CsA and EVL concentrations were com-
pared using Pearson’s correlation coefficient and
linear regression analysis. Because of the time
needed for analysis and the facilities required,
reference methods are not suitable for method
comparison. The QMS EVL and CEDIA CsA assays
are one of the more recently approved tests for
determination of EVL® " and CsA"® concentrations
in whole blood in organ-transplanted patients.
Thus, this study will direct comparison with the
definitive method (QMS EVL and CEDIA CsA assays
on indiko plus). Analysis of variance (ANOVA) was
used for comparison of different patients and
methods. Systemic error (SE) was calculated as
the percentage of bias using equation 1. Random

error (RE) was calculated as the within-day and

between-day precision (coefficient of variation,
9%CV) for quality control (equation 2)."” After that,
the calculated total errors (TEcaL) were calculated
(equation 3) compare with allowable total error
(TEa) (equation 4), with the calculated total error
required to be lower than the 'I'Ea.“g) Statistical
analyses were performed using Microsoft Office®
Excel Professional Edition (Microsoft Corporation,
Redmond, WA, USA) and SPSS Statistics version
19.0 for Windows (SPSS, Inc., Chicago, IL, USA).

To test whether the sample size affects
the result of comparison, we first analyzed and
based our calculations on 20 samples (low = 5,
medium = 10, high = 5), and then we analyzed
and based our calculations on 40 samples (low =
10, medium = 20, high = 10) of each drug.

Bias = (a+ch)— X
Bias
%Bias = — x100 (1)

Xc
a = y-intercept

= slope

b
X = Critical value
SD

%CV = x100

Mean
2 2
Cvt :\/(vaithinday) +(vaetweenfday ) (2)

SD = standard deviation

CV, = CV total
TE ., =%Bias+3(CV,) (3)

cal™

TE,= 1/4 (normal range /mean of the normal range) (4)
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RESULTS
Method precision

For determination of within-day (20
replicates in one day) and between-day (results
from 20 consecutive days) precision, 3 levels of
PreciControl ISD and PreciControl EVL (Roche

Diagnostics) were tested. The results of within-day

and between-day precision of the ECLIA assay are
shown in Table 1. For CsA, the within-day
precision ranged from 1.51% to 2.49%, and the
between-day precision ranged from 3.07% to
5.05%. For EVL, the within-day and between-day
precision ranged from 2.67% to 4.15% and 3.08%
to 5.00%, respectively.

Table 1. Precision of ECLIA cyclosporine assay and ECLIA everolimus assay on the cobas e411 analyzer

Within-day (n=20)

Between-day (n=20)

Analyte Mean SD cv Mean SD cv
(ng/mL) (ng/mL) (%) (ng/mL)  (ng/mL) (%)

Cyclosporine
PreciControl ISD level 1 91.98 2.18 2.37 86.11 4.35 5.05
PreciControl ISD level 2 335.62 5.07 1.51 313.59 14.82 4.73
PreciControl ISD level 3 1114.40 27.80 2.49 1092.15 33.56 3.07

Everolimus

PreciControl EVL level 1 2.81 0.12 4.15 2.49 0.12 5.00
PreciControl EVL level 2 9.95 0.27 2.67 9.04 0.34 3.75
PreciControl EVL level 3 16.16 0.56 3.47 16.38 0.50 3.08

Abbreviation: ECLIA, electrochemiluminescence immunoassay; SD, standard deviation; CV, coefficient of

variation; ISD level, immunosuppressant drug level; EVL level, everolimus level

Method comparison

Each individual blood sample was
analyzed on both an Indiko Plus analyzer and a
cobas ed11 analyzer. The mean concentration +
standard deviation of 20 and 40 samples was
similar between analyzers. Correlation equations,
percentage of bias, and group mean bias between
analyzers are shown in Table 2. Statistically

significant correlations were determined by

48

Pearson’s correlation coefficient (p<0.01), and
statistically significant differences were observed
between group means, as determined by ANOVA
(p<0.01). The calculated total errors were within
acceptable range for both CsA and EVL (Table 3).
Good linear correlations between the two

analyzers are shown in Figure 1-4.
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Table 2. Linear regression equations, Pearson’s correlation coefficient ,percentage of bias, group means,

and the differences among group means between the cobas e411 (Y) and the Indiko Plus (X) automated

analyzers
Analyte Regression Pearson's, r r2 bias X Y ANOVA
equation (p-value) (%) (meanzSD) (meanzSD) (p-value)
Cyclosporine  Y=-10.045+1.049X 0.9870 0.9740 2.69 219.02+194.05 218.76+206.89 <0.01
(n=20) (<0.01)
Cyclosporine Y=-2.474+1.026X 0.9850 0.9702 2.11 188.88+153.69 191.29+160.08 <0.01
(n=40) (<0.01)
Everolimus Y=-1.277+1.208X 0.9500 0.9025 12.29 8.30+£3.76 8.76+4.78 <0.01
(n=20) (<0.01)
Everolimus Y=-0.643+1.169X 0.9620 0.9254  12.61 6.82+3.33 7.33+4.05 <0.01
(n=40) (<0.01)

Abbreviation: SD, standard deviation

Table 3. Therapeutic range, critical value, and allowable total error

Critical medical

Therapeutic range

Total allowable error  TE, TE o

Analyte decision concentration
(ng/mL) (TE,) (n=20) (n=40)
(ng/mL)
Cyclosporine 100-400 500 +30% 17.03  16.45
Everolimus 3-8 15 +30% 2795  28.27

Abbreviations: TE,, total error; TE, total error; TE.,, calculated total error
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Figure 1. Linear correlation between cyclosporine

concentrations determined by ECLIA on the cobas

e411 and values determined by CEDIA on the

Indiko Plus in 20 patient samples
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Figure 2. Linear correlation between cyclosporine
concentrations determined by ECLIA on the cobas
ed11 and values determined by CEDIA on the
Indiko Plus in 40 patient samples
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Figure 3. Linear correlation between everolimus
concentrations determined by ECLIA on the cobas
ed411 and the values determined by QMS on the
Indiko Plus in 20 patient samples
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Figure 4. Linear correlation between everolimus
concentrations determined by ECLIA on the cobas
ed411 and the values determined by QMS on the
Indiko Plus in 40 patient samples

DISCUSSION

In this study, we evaluated the analytical
performance of the ECLIA CsA and ECLIA EVL
assays. Liquid chromatography-tandem mass

spectrometry (LC-MS/MS) has been recognized as

a gold standard method for the accurate analysis
of CsA and EVL concentrations in therapeutic
monitoring. However, automated immunoassay
methods become an important role in a modern
routine clinical laboratory and replace commonly
used. Several previous comparative studies
reported differences between LC-MS/MS and
other blood level measurement methods, but the
results of all evaluated methods were acceptably
well-correlated with the results of LC-MS/MS.“®
19-24)

The ECLIA EVL and QMS EVL immunoassays
both correlated well with LC-MS/MS.® " One
study reported a 34.2% group mean bias between
LC-MS/MS and the ECLIA EVL assay, with a small
but significant -8.0% bias reported between
LC-MS/MS and the QMS EVL assay.(z” Moreover,
the EVL concentrations determined by ECLIA EVL
assay were consistently systematically higher than
those measured by QMS EVL assay.® " In the
present study, we found similar results between
the two assays. The ECLIA EVL assay was
well-correlated with the QMS EVL assay, but ECLIA
EVL showed higher concentrations than QMS EVL
[5.74% (n=20), and 7.51% (n=40) group mean
biases].

The ECLIA CsA and CEDIA CsA immunoassays
both correlated well with LC-MS/MS." 8 229
CsA concentration by ECLIA was higher than the
result by CEDIA, but both demonstrated a mean
difference compared to LC-MS/MS."” In the
present study, we found comparable results
between the ECLIA and CEDIA CsA assays (r=0.9740
for n=20, and r=0.9702 for n=40). However, the
ECLIA CsA assay showed higher concentrations
than the CEDIA CsA assay when n=40 (1.28% group

mean bias), but slightly lower concentrations than
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the CEDIA CsA assay when n=20 (-0.12% group
mean bias).*" *

The ECLIA CsA and ECLIA EVL assays
showed good precision with a reasonable LOQ,
good linearity, and g¢ood correlation with the
CEDIA and QMS assays. There were statistically
significant differences between group means as
determined by ANOVA. Immunoassays are
usually suffering from cross-reactivity, significantly
from metabolites of the parent drug, which will
result in overestimation of drug concentrations.””
In this study, both drugs measured results by
cobas ed11 were higher than those from the
Indiko plus is probably caused by cross reactivity
with metabolites like the previously study.”” The
calculated total error of EVL is higher than the
measurement of CsA can be caused by a higher
bias between two assays. However, the calculat-
ed total error was within acceptable range for
both CsA and EVL at both n=20 and n=40 (<30%).
Thus, the ECLIA CsA and ECLIA EVL assays are
suitable for routine therapeutic monitoring. In this
study, differences in sample size did not affect

the results of comparison.

CONCLUSIONS

The results of this study revealed that
ECLIA on the cobas ed11 system demonstrated
good analytical performance that correlated well
with the results of the CEDIA and QMS assays on
the Indiko Plus system. Accordingly, the cobas
ed11 system should be introduced into routine
practice for determination of cyclosporine and

everolimus blood levels.
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Factors associated with dynamic balance in workers who frequently

wear high heels

Weerasak Tapanya'“*, Noppharath Sangkarit"?, and Rungthip Puntumetakul®

Abstract

Background and Objective: Wearing high heels is considered as normal fashion for
working women that influent to decrease in balance and is a high risk of fall. Therefore, the purpose of
this study was to define the factors associated with dynamic balance in workers who frequently wear
high heels. Method: 28 subjects, age between 21-45 years old who have worn high heeled shoes
minimally 5 centimeters, 30 hours per week for at least 1 year, completed subjective about personal
demographic data, height of high heeled shoes and duration per week of wearing. They performed ankle
dorsiflexion in weight bearing lunge position and Star Excursion Balance Test (SEBT). The Pearson product
moment correlation coefficient statistic was used to determine correlation between these variables.
Results: The results showed that SEBT score was significantly low to moderate negative correlate with
personal demographic data including body weight and height and moderate positive correlate with ankle
dorsiflexion ROM. There was not relationship between height of high heel shoes and duration of wearing
per week. Conclusion: the workers who frequently wear high heels should consider the factors e.g.
ankle dorsiflexion ROM or gastrosolous muscles flexibility, body weight, and body height which can
affect dynamic balance performance intensively. If they have less gastrosolous muscle flexibility and

high body weight and height, they may increase a risk of fall.

Keywords: High heeled shoes, Balance, Ankle range of motion, Working women
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Immediate effect of the rubber hammer on flexibility of superficial

back line

Chaiwat Chakhuttray', Wantana Siritaratiwat’, Lugkana Mator” and Yodchai Boonprakob® >

Abstract

The purpose of this study was to test immediate effect of the rubber hammer on flexibility on the
superficial back line in healthy participants. The study design was an assessor-blind randomized controlled trial.
Thirty-six healthy participants were recruited, and were divided into 2 groups by block randomized allocation.
Participants in the control group were asked to lie on their back comfortably, whereas participants in the
experimental group were treated by the rubber hammer on the superficial back line in prone lying. Duration
of testing was 18 minutes in both groups. Sit and reach test, straight leg raising (SLR) test, and Modified Schober ‘s
test were performed to detect change of body flexibility.

Body flexibility in the experimental group was increased significantly (p < 0.05) using by sit and
reach test when compared within group. It was change from -3.98+2.18 to -1.45+3.79 (95%C| 1.04 to 4.02)
centimeter whereas; body flexibility in the control group was not changed (p > 0.05). However, body flexibility in the
experimental group was increased significantly when compared between groups (p < 0.05) In case of
comparison within the group, angle of hip flexion in the experimental group was increased significantly
(p < 0.05) using by SLR test. Hip flexion angle of the left side was change from 61.92+8.53 to 66.49+9.98 (95%Cl
2.44 to 6.70) degree while hip flexion angle of the right side was change from 61.70+10.67 to 66.68+11.43
(95%Cl 3.21 to 6.76) degree, while the hip flexion in the control group was did not change (p> 0.05). Change
of hip flexion angle in the control group did not increase (p > 0.05). In case of comparison between groups,
hip flexion angle in the experimental group was increased more than the control group significantly (p < 0.05).
However, there was no change in inter-segmental movement of the thoracolumbar regions using by Modified
Schober’s test for both within and between groups (p > 0.05). In conclusion, applying the rubber hammer

on SBL showed immediate effect to increase body flexibility by sit and reach test and straight leg raising test.

Keywords: The rubber hammer, Superficial beck line, Flexibility
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- Inclusion criteria

- Exclusion criteria

Participants signed consent form

Blocked randomized allocation

Group | Group I
Control group The rubber hammer
(18 min) (18 min)
| i |
Pretest

1. Sit and reach

2. Straight leg raising test

3. Modified Schober’s test

!
A 4

Group | Group |l

Rubber hammer

(18 min)

Control group

(18 min)

|

A 4

1. Sit and reach
2. Straight leg raising test
3. Modified Schober’s test

Posttest

v

Data analysis

5UN 1 Tupeunsing
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JUN 2 ssdusznevveueReuRidundWlddu
LWINTTANEMIBADUE

;nlﬁ 3 1AT94dle digital force gauge Way electronic
compact scale lun1smivANUIMTNUEINISLATY

3.14an15ANE
Snuwazdeyaiugruvesenaadasuanly
Tu ansneit 1 16ud e 01y drugs dwein wassvd
180" mﬂmiwwmﬁﬂ'ﬁhLLﬂiﬁugwuﬁmaﬁ’g
vosoraadinssaeanguiiaundieiu

3.1 wan1sAnwINTsiUABULUaIRuEnvguTas
39NBAIWNIINAFBY sit and reach

NITUUTZLIUAIIUUANA19UBIAIUEANE Y
melungumuiingumeaeavituiianuBangures
'ut'wmsﬁLﬁuﬁua&iwﬁﬁas‘fﬁmmm% N -3.98+2.18
WU -1.4543.79 (95%Cl 1.04 to 4.02) (p < 0.05)
M31efl 2 leFsuifisunsuAsuulasnadaveu
sernangunuAugavguvessnglungunaaes
distusnnningueuauegsiituddymeeda (o <
0.05) M54 3

3.2 wamsﬁm:nnflswﬁlauuﬂmmmﬁwsju
VBITNNYAWNINAHAU SLR

nstliUSguLigUANULANANYRIBaE NN
aelungunudn Tungunaaeavinduiinuyung
seazlnninansinuiintuedaived fyvieada
Tneyunsseasinndudnediiutuan 61.92+8.53
66.49+9.98 (95%CI 2.44 to 6.70) BIFAN HIUYNAT
seazlnndIurInANTUIIN 61.70£10.67 1w
66.68+11.43 (95%Cl 3.21 to 6.76) 83A1 (p < 0.05)
msedl 2 KedudloisuifisunisBsuuas
mwseazlnnszrianguiisaosinanuilungumeans
Aryusoarinnfinduuinniingualuaued 19l
Tudnfaymeadia (o < 0.05) A15199 3

3.3 Namsﬁntﬂmswﬁlauuﬂmmmﬁmwju
MnmsedeulnIvaInsEgnaUNAIUSIIMENUALID?
#a8n15NAEaY Modified Schober

nsdlSeuiiisunelunagseninangunudn
ﬂgﬂﬂq'm/lﬂaaﬂLLagﬂEj:iJﬂ’JUﬂiJﬁﬂ"liLUﬁUULLUaG
adavguannnstndeulnvensegndundsuii

anuaztenliuanssegiitudAyads (p > 0.05)
A9 2 LAz 19199 3
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[

M13199 1 Joyaiuguvedenanadns (Demographic data)

Experimental group Control group
Characteristics (n=18) (n=18)
Mean (SD) Mean (SD)
gender (male: female) 9:9 9:9
age (yn) 24.05(2.60) 23.67 (3.27)
weight (kg) 63.11 (14.28) 60.94 (12.44)
height (cm) 165.61 (8.76) 164.66 (6.50)
Body mass index (kg /m?’) 22.81 (3.60) 22.41 (3.88)
= i A A = oy ! !
139N 2 V’ﬂLQaEJﬂ’liL“LJaE’JuLL‘Ua\‘iﬂ’J’]@JEJG]MEJqU@'JEJﬂ’]iVI@ﬂEJUG]Ns] ﬂ’]Eﬂ‘UﬂQM
Experiment group Control group
Pretest Posttest Difference Pretest Posttest Difference
Outcome p-value p-value
(sD) (SD) (95% Cl) (SD) (SD) (95% Cl)
Sit and reach -3.98 -1.45 253 0.002* -3.83 -3.86 -0.03 0.923
(cm) (2.18) (3.79) (1.04 t0 4.02) (2.16) (2.55) | (-0.89 to 0.81)
Straight leg 61.92 66.49 4.57 0.000* 60.29 59.68 -0.61 0.571
raising of the
(8.53) (9.98) (2.44 to 6.70) (8.72) (11.91) (-2.86 to 1.63)
left side
(degree)
Straight leg 61.70 66.68 4.98 0.000* 60.86 61.07 0.20 0.877
raising of the (10.67) (11.43) (3.21 to 6.76) (8.42) (10.11) (-2.55 to 2.96)
right side
(degree)
Modified 6.09 6.10 0.007 0.886 5.73 5.60 -0.12 0.363
Schober’s test (1.43) (1.38) (0.09 to0.11) (1.13) (1.26) (-0.39 to 0.15)
(cm)

* Statistically significant (o < 0.05)
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Experiment L Difference
Control group
Outcome group p-value
(SD) (95% ClI)
(SD)
Sit and reach (cm) 2.53 (2.99) -0.03 (1.71) 241 0.003*
(0.22 to 4.61)
Straight leg raising of the 4.57 (4.27) -0.61 (4.52) 6.81 0.001*
left side (degree) (-0.62 to 14.26)
Straight leg raising of the 4.98 (3.56) 0.20 (5.54) 5.61 0.004*
right side (degree) (-1.69 to 12.92)
Modified Schober’s test 0.007 (0.21) -0.12 (0.56) 0.5 0.361
(cm) (-0.39 to 1.39)

* Statistically significant (p < 0.05)
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A comparative study of blood transfusion process for reducing of

wastes and risks in Maharaj Nakhon Si Thammarat Hospital

Sodsai Narkpetch*

Abstract

Studying for improving working process to reduce waste and risk in recruiting blood is benefit
for safe blood transfusion. To analyze the risk and waste of improving blood donor screening and donor
blood processing for reduction of risk and waste at Maharaj Nakhon Si Thammarat Hospital. A
retrospective study was performed to analyze for risk and waste in comparison between before and
after computer was implemented in mobile blood collection for checking blood donor history since
2017. Recording of blood bag segment number for blood bag verification if necessary was introduced
in 2016. Using computer for donor history checking in blood bank and mobile collection reduced the
risk and waste of collection blood from previous infected blood donor from 44 units with 24,640 Baht
waste in 2015 and 45 units with 25,200 Baht waste in 2016 to 20 units of 11,200 Baht waste in 2017
with statistical significant difference (p-value = 0.018 and 0.0178, respectively). Recording blood bag
segment number were able to significantly reduced the waste of blood from 21 and 17 units in 2014
and 2015, respectively to zero waste in 1959 and 1960 and saving of 1.46% and 1.37% cost
(p-value<0.05). Both of computerized blood donor history checking and recording of blood bag segment

number enhanced the efficiency of blood transfusion processes by reducing risk and waste.

Keywords: Waste, Risk, Cost, Transfusion service

Blood Bank, Maharaj Nakhon Si Thammarat Hospital, Nakhon Si Thammarat

*Corresponding author (e-mail: sodsai_nark@yahoo.com)

J Med Tech Phy Ther x Vol. 31 No. 1 x January - April 2019 75



uniin

NuUsNslafinvessuiAsidenlsane1uia
UNNTIYUATAITITUTIY IAN1LaRAUIINANIBNIT
fyusamannelusunansidennasiieideui
YULMIUURNU Usenaume MIAnNseEusang
Tadin lnen1sRauLUUaUNINMEALULRY N3TNUSEIR
LLazmwiNmﬂL‘f'juaaéfuimﬂqﬂmmmqmumwET
warn1InTIRaeUUsEIRfUINAlainTeiilusuiAg
Fonangutdeyatunauiiames vinlalaniznis
Suusaaneglu mudmensdngedmsuaisiuladin
Tuiiniavgnuagsiaguiaalainluayanzideu
diolalafinusanaudy %Lsi’hajsfjgumau N1IR5I9Lad%e
U3371A Usenausiy n1snsianyladin ABO, Rh,
ANSATIINTDILBURUDARBLIURLIUYBUIAEDALAS
(Antibody screening) n3nsaamlsaRnLdonaden
Town hsaend hsasusnau 4 hsasusniau @
Wi1aa1sTa8 wagNucleic acid testing N1sAnLodTiaa
PuInsIuAUdUIMslaiin’ ﬂiajﬂu‘%mﬁ“[aﬁmam%a
5UIANSIHRAEERIANNNERAAIUE USAAla RN
SUNTIURANIINTIATSUIASIEaRLATSUAIUS N
ANTEUUBILSTINGIUA

lafinusmazgnihluwseududiuuszney
a9 leun inladnuaadudu (Packed red cells:
PRO) Winlatnunadaduyiladifinladinunieelngnis
‘f]u(Leukocyte poor red blood cells: LPRC) Winlaiin
waaduduriinifinlainenides launi1snses
(Leukocyte depleted red blood cells: LDPRC)
wanau1aauwuds (Fresh frozen plasma: FFP)
Wnanlainldudu (Platelet concentrate/Random
platelet: PC) indnlafiniduduainguiainsieiien
(Single donor platelet: SDP) waglaslons@iian
(Cryoprecipitate) lusnunistiusnistafiaunyUae
Usenaunig MsasiamiegdlaingUae tawang
miliian ABO, Rh, Antibody screening Wagnis
naaoual1fulavelainguiaiauaz Uiy
Julumunasivinsgiuguduinislafinuvui
amnvalne’ Sunouvesnsiamladin n1snsalsa

fadelulafin uazniswmisudiulsznevesladin
wulgm ﬁmmLﬁaﬂumiﬁmﬂimﬁju‘%ﬁlﬁﬂiaﬁmﬁmLﬁ??a
Tuladin InedUgmnisuusneladinangusnaladin
finsranunsindouds Wwudeatuiiisieau? sl
ingnsnnsialadia ﬁgqmﬂﬁu‘%mﬁaml,%aiwiuﬂ
wazanguinelafinfinsanunisindouda Taed
USinamstialadinfmdedosay 2 Tul we. 2558
wazdoray 1.4 Tl wa. 2559 wagmnidmiiidy
Juitnvflainuugeuennausinguuendiulsznausen
niu videnadeussymilafinuugsiin Taidsduson
maweudndsznoulainiiuengieenainiuudivas
nstu farnudssmuienansluduneuniseioy
drulsznauvedadin TlenaduwunlaiingUlivadu
518 Feddauuiudusuiviuunlainfinde
\emsrmugeundunazansi dealmintaymingn
Tadindutudsiiony i fundnanziiununeng
nouly muﬁqmquyLﬂéﬂumﬁﬁﬂaﬁmﬁhjmmm
muaaunauls’ AnugaUa1veinisuIaalainan
ﬂu‘%amﬁm’mwumiﬁmL%@LLé”J“ LAZAINANURAANAA
TusrusuiAsdondafifisnesu® vuIun15909
uuinisladinazdondulunmunasiuinsgiu
anANULe Lﬁammﬂaamﬁmaaﬁﬂaaﬁ%’uiaﬁm“
91Adl Foudl wovgwn 1BeNImseTL’ By
§us‘]’u*jwmmmaaauﬂwi’ﬁhﬁmQ’U‘%mﬂLi‘]u%umau
wsnisaslunazuenaniuiivisanaiuids wuway
mfmqﬁgLﬂd’]ﬁ]’mmi%'w%mﬂiaﬁmmﬂﬁu‘%mﬂﬁ'
ATIINUNISAReud sunastaialsmenuaum e
UASATETININY HwwuRnsnsvaeulseinlaia

¥

HUTIA AUTUABUNMIININTZIUANEUTNS AN

=3

WIA® @aninvaing® uaaaeneul w.e. 2560 1S
%Uﬁuﬂizi’ﬁaﬁm;Eaﬁmu‘%ﬁ]’miaﬁwﬂwLﬂﬁauﬁ
Y0IlSINYIVIANNITIFUATATEIINIY LTNTEUAY
Usgdn mniideaduainnisdnuseifdnguinalain
Ao W mthisRnsendusunnsidonitedauny
wililanunsansiaaeuteyaynielaetazidunsnny
sretedifnizosnaiuazyaainslunsdiifuiana
Sruauann ildilenadesainnisfuusaalain

76 Nsanswadanisunngiaznien nditn x U7 31 atuil 1 x unsIAY - Ww1eY 2562



INFUINANALATIINUNSAAYD LAnAUEayUE"
AMNAlLLaEN1IEIU ANUERIIINNTAURELa%RR
a Idsj 1 d‘ 1 a 1
Ao AugaUa1Inn1TEunliasd
N13IUN NITAALEN LaZNITATIIRIY Tuladin
USAATLAYATIINUAALTOUA D LATAINLELIRD
AIURANANATUNTEUIUNITHNE) Nio1adNRusUladn
giafana1iuIndu Mus5Ins nsnselnn uazgmn
DeTInTeT’ Menulslevivasnistuiinuuneiay
#1804 (Blood bag segment number) Fadunineias
Weatuusingeguuanegeusslain Megauaisiiv
1a#in (Primary bag) uazguuenadiulsenau (Transfer
bag) ngusluszezs neunistusendiussnouladio
aunsaldlunismuasulaiinlieggniosuaiugn’
widuuszneulaiinazgnueneenaniuduvanedin
o o N ~ a A do

waath vivedinsileunyladinssyuugaia Nfaanunse
Tomnaaranadsana Tunisiesunuaeuliseng
fula HrwannugaUauaranudswonisiulain
a I&J 4
Angoadla

Va v =X = a wa 1

fIdesauladnuiruiunisuuiauludiu
YINIINLANe FauATunoUN1ISUUIAlaRnAUES
TunpUN1TInIENdIuUIENOUIRlain Usznauniy
n1sfAnnsesdadasuiaialaia N13nsialsadne
warn1In vy ladinlulafinuiane nasnaunis
AraangeussladiniieanAnugylauazaNILEY
Taglasulgszuumpuiamesuuunnnilun1snsia
Usedagusaaladinusenounisdnuseiatuniae
WaeUN Aaus U .. 2560 fatagiu wwReaiuila
UAURlun1ssuusaluaniudl wasiinnisdudin
nneavaegIusstainlul we. 2559 fedaqiu
WAL AUT UL UNAVDINITANAIVBIAINY
gilan ann1sdmuielainuianmang viae

a dy a d‘ 1 o Y a

psnUNsAnEe waglaieildauisarhlulwusnng
AUaele annsildanunsanuasuaiugndedla
diethUgvanuranainaudes uazaugaan
FINUIINNITIIUTIMRAE ATV ToYad oUNAY

lugn1ssuiuagaseninfisanundss augeaian
1 v Y d‘ =
1NANTAE 1187 azn1sEau aunsaldiduiaseile
AnnuAuAIvNeNITIRUIUTUUTIUsEANS AN
PUINTUN TR FmTURUIAMAINGIUUINNG
AADAIUNISIE T TILALUSELIUNADE 19M DL
%ﬂf\i’wLf]uﬁm%’umimwmLLagﬂizﬁ’u@mmwmaq
neuUsNstaieluiuseansnin Uasndy wag
v ' oA |
AuA1aE el awalY
% ad
EAUAZIINT
o L - -

nsane1asadidun1sAnwNTINTTUUN
WUUEDUNAY (Retrospective study) ﬁmﬁﬁaqﬂamamm
nsAnLdeluguINAlalin seninel 2558 §92560 waz
Foyaniuiana1nlun1snsIanIeiesudinag
SUNANTLADA LSINYIUIAUNISITUATASTITUY
5117190 2557 D4 2560 Tulsenausie

1. Toyan1sFuuIalalia NEUIAT
ATIANUNITANLTBOLA U 2558-2560

2. Yayannuiianane1ag Turuiunsdnm
ladnuazusnsiadinungUle U 2557-2560

nsATIEidaya
a 6 1 v o d‘ a é{ 1
BasgviAnldIneNiinduainauayiuan
P ~ P a ~ | | P
ndeyantdlunisfnviuseuiiguseninenouy
2558-2559 WarnaIn1suIAaunLmeseantyiuns
Suusaaladnuanan uiiiul 2560 9l

- JovazAldingnsialalinainguianag
ATIINUNITAALT DA

- $RYAYNITANAIUDITIUIULATRNFAALTB LAY
A1l9718 (%Reduction of infected blood and
expense)

- SoUazvoINURANAIAAIEY TUTUIUNTT
davladin waznisiiuinislafiaungUiesesay
warAlda1Y VBIN15NsdUsENaUlaRnaINAIY
NANATR

J Med Tech Phy Ther x Vol. 31 No. 1 x January - April 2019 7



nntz{' v
BRI
Tdatifganssas (descriptive statistic)
IngussenedoyadurovaziUSoufiousewinineu
wazvain1siszuUAsNiIReslunTRTIAER UEUAY
Uszihlainuananiuil AnsiziaiodiAgnieans
A8 Wilcoxon matched pairs signed ranks test
Nszaumuety Sasaz 95 MuunAIteEAYT
o«
p<0.05 Tagldlusunsudniagy STATA 10 Corp LP.
Texas, USA

NaNISANEN

519 1 uansransasRNUNSAnTelsd
susniaul (HBV), Tadasusniau® (HOV), Thisaleled
(HIV) wazanaa (Syphilis) nafAe U w.a. 2558 fladin
UI1A 91U 19,013 giln Tafindinide snuou 380
giln Usgneunig HIV 47 giln, HBV 112 gil, HCV
90 gilg, Syphilis 131 giln U w.a. 2559 ladinuiana
41U 17,666 giln Tafnfnde sauu 248 Pl
Usgnause HIV 35 gile, HBV 64 giln, HCV 68 gila,
Syphilis 81 gl Tul w.a. 2560 lanuiana 1w
16,562 giln nrranulafinfiodo S1um 164 gl
Usgnaudig HIV 27 gilm, HBV 41 giln, HCV 48 yila,

Syphilis 48 giln

M54 2 Wainad 1L UTALATRY WA, 2558-2560
J1uau 19,013 gile, 17,666 giln uay 16,562 giln
AU ‘WUﬂ’1i%J‘U‘U%ﬁ]Wﬂiaﬁmf\]’lﬂi@%mﬂﬁmi’NWU
MsAnTeudr s1uau 44 giln Tl wA. 2558 91N
UM 19 518 U 2559 9113 45 giln 91NEUIAA
22 918 Menasnsinaeuinesinlylunisnsiadey
AuduUsy Rladinuonaniudl U w.a. 2560 Feranunis

o

FuusanalafinanguIMAlainseini1nsIanunIs
a & P

Antdaudiiot w.a. 2558, 2559 7UU 20 Qﬁ(ﬂ 7N

¥

AU3A1A 10 578 AmTdlaliadigyiuaannnissu

=3

U%mﬂiaﬁmmﬂﬁu‘%mﬁﬁmamwwumiamgg@ Tud
2558, 2559 Way 2560 Wuku 24,640, 25,200 Lag
11,200 UM MUEIAU
ndeyanasnisiineuiamesuldlunis
Suusalafinuenaniudl fnaldaiunsaansiuiy
;ﬁu%mﬁmﬂmmwumiamﬁﬁaLLé’aLLasammm’m
Tafndnoatannipudoususyuuasuinmesluns

n319devdvAUUTETRaseY 19 lded1Ayn19ada
(p-value = 0.018)

A15199 1 Nsiaelulainusaneseningl w.e. 2558 - 2560

Year Donated blood HIV HBV HCV Syphilis Positive
2558 19,013 ar 112 90 131 380
2559 17,666 35 64 68 81 248
2560 16,562 27 a1 48 48 164

78 Nsanswadanisunngiaznien nditn x U7 31 atuil 1 x unsIAY - Ww1eY 2562



M1519% 2 N3FUUTNALATARNEUITIALETIRTNIRTIINUNMTAARBUAY SenInel w.a. 2558 - 2560

Year Donated HIV HBV HCV Syphilis Total Cost p-value
Blood Donor Unit  Donor Unit Donor Unit  Donor Unit  Donor Unit  (bath)
2558 19,013 1 4 2 5 I 16 9 19 19 44 24,640 0.0180
2559 17,666 2 4 4 8 8 17 8 16 22 45 25,200 0.0178
2560 16,562 1 2 1 2 1 2 7 14 10 20 11,200
THneufinnesasinaeusy Slumhendeuiilul wa. 2560
A51971 3 AnAanARLAzANNgATIUIUIUNTURTRNY Seined A, 2557-2560
ANURANAIN uugilaia (%)
2557 2558 2559" 2560
Junulainuianng 19,179 19,013 17,666 16,562
anufsnaaludunausalaiin
No. (%) No. (%) No. (%) No. (%)
myseynyladinuugelinssivluainsu3neg 12 (0.06) 9 (0.05) 2(0.01) 4.(0.02)
mseynyladinuuglinssiuysy iady 5(0.03) 4(0.02) 2(0.01) 3(0.02)
Tadinlaiivangiavgin 2(0.01) 1(0.01) 1(0.01) 1(0.01)
Tafinfidnaeasieote 91 2 vaen (Maen 1 Aasi) 1(0.005) 0 0 1(0.01)
aendlafinfnauging 0 5(0.03) 3(0.02) 2(0.01)
sulafinfinuanuianain 20 (0.11) 19 (0.11) 8 (0.05) 11 (0.07)
ANugaRnANuRananuazaauniulild
giln (%) giln (%) giln (%) giln (%)
wnanladinruneng 15 (0.08) 11 (0.06) 0 0
wanasnanutdssming 2(0.01) 1(0.01) 0 0
aswanudiladh 4(0.02) 5(0.03) 0 0
59U 21 (0.11) 17 (0.10) 0 0
Algegaan (Um) 15,629 15,430 0 0
mmiaﬂaﬁmﬁy’wm (v ) 1,074,033 1,123,436 1,068,846 1,076,478
AUgaT (%) 1.46 1.37 0 0

ANugUaanas (%)

2.83 (p-value =0.0277)

" finstuiinnneiavanggausslain

A19197 3 LAAIANURANAIALAYAIINGDY
wWarluwuiunsufuianu seninet 2557-2560 Tul
2557 dlafinu3ane 19,179 giin wun1sszunylaiia
vugelunssiunyladnluge 20 giia Andudng
ANURANaInSaEas 0.11 Inalidesiivndnladin
(PO)15 giin way warau@awyuds (FFP) 2 eiln

Fowhnnseeudniulduedend 4 giin Al
gnsAnuagUawiniuiesa 0.08, 0.01 uaz 0.02
mudwu inAldTegauanluby 15,629 vm
yarauagUasevar 1.46 U 2558 lafinu3ana
19,013 giln wuszynyladinuuglinseiumylaiin
Tuge 19 giln dasianuiianainiesas 0.11 Jxasios
fandnladin 11 glin wazwanauanwtnls 1 gie

J Med Tech Phy Ther x Vol. 31 No. 1 x January - April 2019 79



nsvnutfuldvendondt 5 gin dnsaan
gayUanfosaz 0.06, 0.01 uay 0.03 Mua1dy ALY
FregaUanduidu 15,430 v yasaugeyUan
Joway 1.37 dmstuiinvaneavanegdlud 2559-2560
ainuiann 17,666 giln uay 16,562 giln Wun1s
svunylafinuugelinseiunyladinluge 8 giln
wag 11 giin dn1AuiianaInsesas 0.05 wag 0.07
ANAIAY LwiiajﬁmmqﬁyLﬂmmﬂmiﬁqﬁauﬂﬁsﬂau
vadladin uansinstuiinuunglavanggeussqlain
a1u150aaa1lYI8ayLlUa191nAUEANATA
asralszifLaznIsinaainadldog1eiidedAgnia
aif (p-value = 0.0277) lawananldarsagyiuan

y v

a < 1% a < (Y] a
NAMURANAIALTUTDYEL 0 ARLUUDATIAINEYLEY
anad (% Reduction waste) lawindusasay 2.83
Aakanslunigiedl 3 nasdufinnungavanegs

= o & o [} 1 v v
Fafiuslemidnsurelrarunsanmuaaula

d3UuazinsalnanIsAnen

ANSAN®IYU 2557 SUIAISLABALSINYIUNE
UNISIVUASAIFTITUIIY MSIVIATIEANSAALTaTUY
1atnUsaNALeY WHSEIINg U 2558-2560 19USNNS
#5729 5ANB lUlaRnUIINMNNAIAUSNNSIaRAT 11
eas wousenda Aldineuazusanulagianie
N15m539 Nucleic Acid Testing (NAT) Tud 2558 wu
ladinu3aaiaLogatia 380 giln (Table 1) luduau
UNUKNAUINFBN1INTIA syphilis Iniign iailiilesan
a Y an = '
WURTIINILID RPR FaLANAN93INNITHTIALAYNA
Usnisladin? 11 vjsas 7435 CMIA lagn13ns3a
syphilis @835 RPR fanulitesnin CMIA Aianunse
M319MAATOUARNNNTEEYYRILIA TINVITRITOLNT
Aneluglasumssnuina’ Jedanauinnisngia
AnLgoggalunsatunnd199Indayadug 1nTIamy
HaUIN HBV gagn®* %"

= gj Q’ljd % A U a a

mMsEnwAsalEuduINinissuUsIAlainan

¥

HUTIANRTIaNUNSAAGe vinlvilinAugyUen

e

LAZANULADY N1SUISTUUARNANADSUNLY LiAziing
Ta101508091UIUHUIATLALATITNUNTARLYE

LALATANAINSIALARARALTDAINLANN B UTY
ABUNILADS b UNITNSIFABUAUAUUTE TRADY N9l
Hod1Agn19ads @aenndeIiunIsANEIVIITINAMN
lawaddn warAue’ (Table 2) widgywininan
Tlanunsaudlavianuaiiiosann galgnsiuusnaladin
INFUIAATNATIINUNSAATRLE annrerady
AINNUNNT BIVBINNTUJURNUYBIYARINT LAY
mimaﬁ]aawadﬁu%mi AILA TUABUNITHIING
f913vzaliiunisusnaladinseudaun §u3ane
Lilasuanmneudwaiiiosniiegligniemseinig
a o e v a & P
Waguwlas n1sduiindeyanisinelugiudoya
1 & Y] v v d‘ [l v v d‘
Llulagtu Wmihililansiaaeudeyaiilednin
ANUAUAYTENINNA TNz UTALATR YTe
TednfnluisolatwazynainInsalyg usaie
LN Mliasiunisnsiaaaulse In
1 < = 2 Y o a 4 2
agnlsimudasiazlntiinouimes unld

[

lunsnsivgeudseTaguIaalain Maneluaniui
I3

' o [

LAZUDNEDIUN WANSINUNITSUUTAIAlaRnaNn

a d‘

= va a d’lj o = a
UINANHUUTLINNTAALYD 1UIUDY 20 gun 91n

e eXe

U39A 10 $181ul W.A.2560 FaAInTIad8Ua1N

e

wasuitamlinseUssdiu il HUSYINSAzRRmsEnn
LAZLATIATALUNTAIUANLALATIAARY

Wl 2557 MUSUIANSIEDALTINY VNN Y
UATAISTINTIY FUUIAAlalin 913U 19,179 giln
wuaNuAanainlunisseynladnuugalansaiu
myjlafialugs goAnsaluazauidsanisiinniy
Aananvesnsszynyladinuasladinlugilinsafiu
NG Anluauinnainiesas 0.11,0.11, 0.05 wag
0.07 giln doAATRITUNNTANYIVBIRTINT N INTEINN
WALEN Lga‘iﬁma?M Tnenulutumeunsontse T
AUIALaYn LavduneuRnaan Thlrndelainmue
01g 1eaa1nnansiaeentildiaalunisfumde
Ranatnuiy nanguuyudausiaiunsaiula 1 9
uigessmng esenldfinaandsliaunsedudu
1o LLaz‘wummL%ﬂquQﬂWiamaaﬂﬂaé’ULamgﬁmﬁ
aene Sadufumewfvansgdlafindrdsniauinig
Tafiafl 11 UGN Lﬁamiaaumwyﬁaﬁm Rh negative

80 Nsanswadanisunngiaznien nditn x U7 31 atuil 1 x unsIAY - Ww1eY 2562



Y301aRARALYD TINUAILAYU W.A. 2558-2560 YNt

\fisiainisasumiunauiiiendlaligndes de
Bnthiaesdie nsaseenudfuldeiesann
e ulfAaUR AT mIusY 4+ Uadn
Aavy] weeufdnmilasnisamamyladadimngdalu
Funsusmarmndniuld uidiliannsnangtinisa
e denilafinglalvy 11R529A T Tl 81
slsiftheselainuiutusaznduthiivhaudidou
H0AANDINTUNIANYIVDIFANA LWaNalgIRing uazemn
Be33nsogns’ Tl w.e. 2557-2558 lAnALAANAR
Tun19se Uwia‘wmuumlumqn‘umiawium
114%1461QUﬂiQﬂﬂin}NU’iﬁﬂﬂIaﬁGl LAz TuReuRn
2a1n msl‘vmaﬂLasJL’Jaflumimuaa‘umamﬁlwqﬁyms
Fosfiundalafiauasnanauianudud wae fesins
nsrmdiuldvedens \ineldTggayian
Fieuulud we. 2559-2560 Aildifiunstufinauane
ganeubigedwniusiuladinduinn wuiudiie
anudedlunisszymflainuugdlainsafunyladin
luge usannsoaeunuldiaualsiifanisiidadio

(Table. 3) uaneiszuun1stuiinvangiavanega il

ANINTAMILFDY ANNNTAARANAALILAT AR
Tnnshdadinasldegnadfeddyaonndasiunis
FAnvmesiyang ninselnn uazemn 1BeiinTesns
Imaaiﬂmmumﬁﬂﬁﬁ’amuimaiﬂi’fﬂauﬁaLm%m’maau
Usy ’miawmm%uaﬂamuw wazluanui 1y
fumouusn uaziiunstufinvanelavaisgauseg
Tofin aunsnanaudsdafinuiafinde andws
Aosfuirelafiindeudnmsaed analdane
geutanlunisnsiadiasisvinazengeussyladin
aonndesfumasgunsuinslafiniivasnds ile
anAudsuaznolviAnysslvigaaasedie

Ry

mﬁ%’aiuﬂ%’jﬁiﬁumiﬂ%’uﬂqmmﬂﬁﬁ’a
TururunisufuRuauuinistaie lngldssuy
AONN LMD IUNITATIvEOUAUAUUSE IR latnuan
ao it Wuieasuluaniudl n1sdnuseiiuas
m’gﬁ]aa‘uﬂizi’a;:J:U‘%mﬂiaﬁmﬁﬁﬂizﬁm%mwﬁwm
mmL?%ENLLam’;’quyLUé’lﬁ’jQﬁﬂ%ﬁm 81 hazAIY

\Hoaranuinnain ﬁwlﬂq}'miﬁmmmiu%ﬂﬁﬁ
AuAT wazdasndy nstuinvangavalegiladie
WinUsyansawlunuuinislain anansaanmandes
Y04lafinU3A MNANURANGIA LazanaIEya
Warnldanouar Nz

AnANTIuUIENA

{37898 UAM WIgkNNY NIWAESH
WANATENA KBNS NENUIANN T IWUATASEIINTIY
floyanliinnside veveunmsesmans1anse
ps.aian] viasng Aldnganuusiduuziuama
wazUSuUTINIslisus189un1TITeeg19lnddn
lngnaen

LONAITD19D4

1. National Blood Centre, Thai Red Cross Society.
Standard for Blood banks and transfusion
service 4 rd ed. 2015 ISBN 978-616-7829-29-6:
12.

2. Soloslikit W, Sripanithan R and Vienghok P.
The Effectiveness of Counseling for Reducing
Repeated Donation Among Hepatitis Infected
Blood Donors in Phrae Hospital. J Hematol
Transfus Med. 2010; 20: 11-17.

3. Laonatwuthikul T, Urwijitaroon Y. Transfusion
service cost in Yala Hospital: A study for re-
ducing of waste and risk. J Hematol Transfus
Med. 2015; 25: 115-22.

4.  Sawdang K, Urwijitaroon Y. Prevalence of HIV,
HBV, HCV and syphilis infections among blood
donors: surveillance for improvement of
blood donor recruitment. J Hematol Transfus
Med 2012; 22: 83-91.

5. Kramkratok P and Urwijitaroon Y. Errors
detected in donor blood processing for
hospital blood banks at Lopburi Regional
Blood Centre: A study for quality improvement.
J Hematol Transfus Med. 2016; 26: 97-106.

J Med Tech Phy Ther x Vol. 31 No. 1 x January - April 2019 81



10.

11.

82

Urwijitaroon Y. Safe blood supply. J Hematol
Transfus Med. 2008; 18: 93-6.

Urwijitaroon Y. Donor selection: strategy for
reduction of transfusion risk. J Hematol
Transfus Med. 2007; 17: 145-53.

Chaimanee W, Urwijitaroon Y. Incidence of
HIV, HBV and HCV Infectious among Upper
Northeastern Thai Blood Donors: An Analysis
for Service Improvement. J Hematol Transfus
Med. 2015; 25: 25-34.

National Blood Centre, Thai Red Cross Society.
Donor selection guideline 6th ed. 2017 ISBN
978-616-7829-78-4: 5-8.

Pattoom W, Urwijitaroon Y, Pattoom P, Padsan
S, Leelayuwat C, Kuaha K. Prevalence of HIV,
HBVand HCV Infectious in First-time Blood
Donors at Somdejphrachaotaksin Maharaj
Hospital, Tak Province, During 2001-2005.
J Hematol Transfus Med. 2008; 18: 101-7.
Ingkananth S, Chanachaisuwan P. Prevalence
of Infectious among Blood Donors at Police
General Hospital. J Hematol Transfus Med.
2015; 25: 107-14.

Nsanswadanisunngiaznien nditn x U7 31 atuil 1 x unsIAY - Ww1eY 2562



/ wuunasudsUNAIUAIRNUN Y

MFESINALANISUNNEUaZN18AINUNUN

1399 deunAnunazaneilotosusouvediinusg
Sou UsINNBNsNIAsmAlian1sunmduaznignmuUn
d‘ ! =l ¥ v
e uvAuTEs (Honnlaviatede)
[ gilimglasunisfinunlunsansusedsiuilaguinou
) Juwanuvesiideou lnglildfnasnunandrunilsdnlavsenansiineila voudu

L] egsgninnisdsluresunisiansandfiniluinsansduiie (Wsasey seaxden)

o  Yszanunenuias QUsalataisad)

(] TNUSAUATU (OFIGINAL AMHCLE) ..ot
L] UNADPIUUTIU (REVIEW AIHICLE)......eoeee oo
(] UNPANUTIIIY (GENETAL AHCLE)...r oo
L] 90980 9UTTUIENTT (Letter t0 the @dItO) ..o
I I
o swiofinusynaunieuaeileteduseslasifiuilusansi

L oo IO e
e et i
T R
B e IO e
D oo BITD e
B e IO e

aﬁa@auauwﬂa%m .......................................................................

TUsadenuuasuil
Tnensuuulndlussuinedivihudsdiuatiunuu Online Submission T http://www.tci.thaijo.org/index.php/ams

o

J Med Tech Phy Ther x Vol. 31 No. 1 x January - April 2019

83



IMSEISINATANISUNNIULAZNIEATNUIUA

Msaseiansunmduarmenmihdadunsasidar
Fuiemeunsnauive AUFUAAIUAIMEINIIYINTG
edunaiansunmduaznienntivn waraiv1ivdud
Hetednenesussansns anudvslumsasanu whluduadu
waziasanAfiuinnumumnzan uneunnUssanaglisy
msfiansandsanugndies Anundede mnuraule naeasu
auazanvetioniangnssquidiainluniouen
noeUTIIBENS MsEnsimdninasiuaiuusivhly deeluil

1. UsLAneesunaity unadtuiiagla funisifiasily
sans orduunarnasaavilaussianmiieieseluil

1.1 UnUsIUITNS (Editorial) L‘ﬂuU%ﬂ’J’mgu‘]
flussunsnng M%‘@Qmﬂ@m'g@ﬁﬂawssmﬁmnﬁuamms
Bounansanudniiuludyusiieg Aeafuunanuluinsans
u%aﬁ"mﬁyﬂﬂaﬁuﬁmmauj

1.2 unanuiiald (General article) uunanadenis
fruwmafiansunmduazniennin wazandvduiiisades
fldiiuArnsdedademiufunsiameiiauialuause
eudnlale

1.3 unAruU3viend (Review article) Whuunanuiiidey
91 msmuswenadluedaFemidmanaiansunmduas
menmintn way avivduiiiides Aideuldannseu
LAz IlATIEA1NNTANTA miﬁJuwmmﬁiwmmamﬁ
Tl firaulaiigeruansailudszendld Tnsenafiunasy
v doRaiureidoudaeild unanuussaniUssnaudae
unAngentwlnenazn1wsingy wisud1sa (Key  word)
unh iifeides wazionansensda

1.4 Anusduatu (Original  article) 1Wusreaunanis
Anw13dy nedmadanisuanguaznienmiite Laz
ainduiiiedesvesfifoues Usznousheundnge unih
Tanuazdsnis wan1sfnw aguuazdansal nan1sAnwinas
LONA1TO719D9

1.5 9AUNN809UTINGENTT (Letter to the editor) 813
Wudedaiuierfuunanudiafuiluudilunsaisuaznes
ussanBnsled Rasaiiuiesfulovddedeuiiudu vie
a1 funansfing nsdunuanuilvig ﬁguuazauym"luﬁa

1.6 UnATBL TinesussaBnsiiuaumsneuns

2. M3lnsguauatu

2.1 Waniduadululws Word 2007 Fuly

2.2 wiwsnUszneusedeiies Tofideunazaniud

v

auninwineuasMwdingy wazssyTeideunsuiinyeu

U

lunsfinsie (corresponding author) 13l Tatau Tei3esniseu

uazlalamnunsenny eiSes

Auuztid MUKty

2.3 iledeanaznislénim iedeseralunvilng
wsan1w1 denge dndunreilnelidandnnauiynsuadu
sedudinsaniuuaz aasldniuilneliuinian sniiudi
mwdanguiinaudldlamnulaidaiay

24 gUam M98 uazdesuielinaumsnludem
PIUAMUNZ L

2.5 Inusduadulfiisedrduifemded undnde
aulnguaznesinguniaumsia (Key word) ldifiu 5 @1
umi (Introduction) Jauaz3sn1s (Materials and Methods)
HANANYY (Results) @3UnazIasainan1sAnw (Conclusion
and Discussion) AnAnssuUszna (Acknowledgement) wag
LoNE1591999 (References)

2.6 LlNa159198919mUTEUU Vancouver's  International
Committee of Medical Joumal Tagldmneiauiseswugiui
$redsluiledes (superscipt) g Fouduou 6 au
vietiounilildde fifounnau dunnmit 6 au bilddeiams
6 AULIN FNUASNYS et al. AFIBEN

MIA1TNTYIBING Y

Leelayuwat C, Hollinsworth P,  Pummer S,

Lertmemongkolchai G, Graeme T, Mullberg J, et al.

Antibody reactivity profi les following  immunisation

with diverse peptides of the PERB11 (MIC) family. Clin

Exp Immunol 1996; 106: 568-76.

wifadofifiussansnig

Solberg HE. Establishment and use of reference

values with an introduction to statistical technique.

In: Tietz NW, ed. Fundamentals of Clinical Chemistry.

3rd. ed. Philadelphia: WB Saunders, 1987: 202-12.

3. Wsndsduatuuuy online submission 7 http://www.
tci.thaijo.org/index.php/ams
4. Feulalunsfiu

4.1 Gesfidunasiuidedlineffuiviordasesfu
Ty M3ansdu

4.2 doanuvsedefniiusisuduvesfifeuunaiiy
tug lulgmnudiuresnesussandnsviievesnsas wavlild
ANULTILTY ALNATANTSULING NATIVENTevULAY

43 2158159u0U pdf vesunANNTlETuN1SRRL
Tifugdeuiisuiinveuunanudueftunnms

' '
=

84 Nsanswadanisunngiaznien nditn x U7 31 atuil 1 x unsIAY - Ww1eY 2562





