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Prevalence of Common Aneuploidies and Sex Chromosome
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Abstract

Aneuploidy represents the predominant chromosomal abnormalities observed at the
Human Genetic Laboratory, Faculty of Medicine Ramathibodi Hospital. This study aimed to
evaluate the prevalence of common aneuploidies, including trisomies 13, 18, 21 and sex chromosome
abnormalities amongst two maternal age groups: = 35 years and < 35 years old. We analyzed
6,804 prenatal amniotic fluid specimens, collected from Ramathibodi Hospital during January
2012 and December 2021, for aneuploidies of chromosomes 13, 18, 21, X, and Y by using the
GTG banding technique. Our results identified 280 cases (4.12%) with common aneuploidies
and sex chromosome abnormalities. Among the numeric chromosomal abnormalities cases
(2.96%), trisomy 21 was the most prevalent, reportedly found in 92 patients (1.35%). The
proportion of other abnormalities were listed as: trisomy 18 (50 cases, 0.73%), trisomy 13 (16
cases, 0.24%), Turner syndrome (13 cases, 0.19%), Klinefelter syndrome (18 cases, 0.26%),
XYY syndrome (4 cases, 0.06%), and triple X syndrome (8 cases, 0.12%). We also identified
structural chromosomal abnormalities in 79 cases (1.16%). In conclusion, women with age
ranges between 35-39 years possessed the highest incidence of chromosomal abnormalities. These
findings indicated a significant surge in the risk of chromosomal anomalies within the maternal
age between 35-39 years. Trisomy 21 and structural chromosome abnormalities were predominant

in the advanced maternal age group (= 35 years old).

Keywords: Fetal chromosome aberrations, Maternal age, Prenatal diagnosis, Trisomy 21
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Introduction

The unique structure of chromosomes
allows cytogeneticists to identify the
characteristics of genetic materials at the
cellular level. Chromosomes allow DNA to
be accurately copied during cell division.
A range of chromosome anomaly can be
physical and intellectual abnormalities.”’ In
Thailand, fetal chromosomal abnormalities
have been studied by using amniotic fluid
samples of pregnant women during the second
trimester, and the chromosomal abnormality
incidence of 2.5-3.3% was reported.
These abnormalities include trisomies 13,
18, 21, sex chromosome aneuploidies, and
structural rearrangements(z's) Chromosomal
abnormalities can be categorized as structural and
numerical abnormalities.” The factors leading to
chromosomal abnormalities vary and can
arise if either the father or the mother is a
carrier. It may be caused by abnormal cell
division during meiosis (nondisjunction),
which is the most common diagnosis in
advanced maternal age. Thus, chromosomal
abnormalities are of significant concern.
All pregnant women, especially those at
high risks, should be recommended for
chromosome screening to determine the
risk of fetal chromosomal abnormalities.”’
The patients are recommended to follow a
prenatal diagnosis, determining the number
and structure of the chromosomes. Genetic

information and chromosomal abnormalities

Onnapar Sutthipongpaisan et al.

allow physicians to give appropriate advice
and care for the patients and their families.
Depending on the gestational age, various
fetal specimens, including chorionic villus,
fetal blood, and amniotic fluid, are used for
karyotyping. Amniocentesis is commonly
requested by physicians to achieve genetic
information for prenatal diagnosis. It is
relatively safe and less complication rate,
and is usually performed between 14 to
20 weeks of gestation. The conduction
of amniocentesis between 11-13 weeks of
gestation may possess risks including a
miscarriage rate of 0.1% to 0.3%."™ In
the past, prenatal chromosome analysis was
approached by using quantitative fluorescent
polymerase chain reaction (QF-PCR), which
demonstrated the dramatically high concordant
result of QF-PCR and cytogenetic assay.(g)
Currently, advancement of prenatal diagnostic
tools for genetic testing have been deployed
including QF-PCR, chromosomal microarray
(CMA), and next generation sequencing based
technology.(]o_m

This study examined the common
aneuploidies and sex chromosome abnormalities
in second trimester amniocentesis samples.
The correlation between fetal chromosomal
abnormalities and maternal age was also
analyzed to get potential association of genetic

information and maternal age.
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Materials and methods

A total of 6,804 pregnant women
who underwent amniocentesis during January
2012 to December 2021 were registered for
sampling. Amniotic fluid (AF) samples were
sent to the Human Genetics Laboratory,
Faculty of Medicine Ramathibodi Hospital,
for analysis of aneuploidy in chromosomes 13,
18, 21, X, and Y. Karyotyping was performed
by using GTG banding technique. The
analysis followed conventional cytogenetic
principles based on the International System
for Human Cytogenetic Nomenclature
(ISCN 2020) standard. Maternal age groups
were divided into two subgroups. The first
group comprised pregnant women below 35
years old, while the second group, termed
“advanced maternal age,” included those with
35 years of age and older.

Fetal chromosomal abnormalities were
classified according to numeric chromosomal
abnormalities and further classified into
autosomal and sex chromosomal anomalies.
Variations considered normal, such as the
pericentric inversion of chromosomes 9
and Y, were excluded from the category of
abnormalities. ¥

To analyze maternal age-specific
rates of fetal chromosomal abnormalities in
advanced maternal age (AMA) pregnancies,
maternal ages beyond 35 were segmented
in five-year intervals. Only pregnancies
in the AMA category were considered for

amniocentesis to determine the incidence rate
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of fetal chromosomal abnormalities. The study
results were statistically analyzed using SPSS
version 16.0 (SPSS Inc., Chicago, IL, USA).
A p < 0.05 was considered as statistically

significance.

Results

Of the 6,804 pregnant women who
underwent amniocentesis, the ages range were
from 15 to 51 years and the median age was
36 years. The age distribution of all study
participants was shown in Table 1 and 2.
According to the fetal chromosomal analysis,
6,524 cases (95.88%) were normal, while
280 cases (4.12%) displayed abnormal fetus
chromosomes. Of the patients with abnormal
results, 2.96% had numeric chromosomal
abnormalities. These percentages indicated
a statistical correlation between maternal
age and specific numerical chromosomal
abnormalities, with trisomies 21, 18, and
structural chromosome abnormalities being
the most common. The standard errors
from logistic regression equations showed
that trisomy 21 and structural chromosomal
abnormalities diagnosed at amniocentesis
did not have any significant correlation with
maternal age.

The incidence rates of chromosomal
abnormalities are detailed in Table 3. The
incidence rates of numeric autosomal and sex
chromosomal anomalies were segmented in
five-year intervals, ranging from ages 15 to

51. Trisomy 21 showed an incidence rate
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of 10 and 68 out of 1,000 cases for 35-39
and > 45 years old, respectively. Trisomy 18
showed an incidence rate of 3 and 68 out of
1,000 patients for 35-39 and 2> 45 years old,
respectively. Trisomy 13 showed an incidence
rate of 1 and 23 out of 1,000 patients for
35-39 and = 45 years old, respectively,
which is a sharp increase. Four study subjects
possessed sex chromosomal anomalies. Due
to the small number of subjects with these
anomalies, correlation analysis between fetal
chromosomal abnormalities and age was not
feasible. The logistic regression analysis
revealed a close correlation between age
groups and the incidence of trisomies 21,
18, and 13.

The pregnant participants were
categorized into seven age groups including
of (i) < 20, (ii) 20-24, (iii) 25-29, (iv) 30-34,

Onnapar Sutthipongpaisan et al.

(v) 35-39, (vi) 40-44, and (vii) > 44 years old.
The percentage of chromosomal abnormalities
during five-year intervals of maternal age,
ranging from 15 to 51 years old, was
demonstrated in Fig. 1 In the 35-39 years old
maternal age group, numerical abnormalities
were detected in both autosomes and sex
chromosomes. In numerical abnormalities
of autosomes, 0.65%, 0.28%, and 0.09%
were detected in trisomies 21, 18, and 13,
respectively. However, sex chromosome
abnormalities were found in 0.32% of this
group. Structural chromosomal abnormalities
were demonstrated in 0.72% of cases. Thai
pregnant women in the age range of
35-39 years had the highest percentage of
both numerical and structural chromosomal

abnormalities.
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Fig. 1

from 15 to 51 years old.

Discussion

Multiple studies have indicated a close
correlation between common aneuploidies
and maternal age. In our study, cytogenetic
analysis was performed on 6,804 amniotic
fluid samples of Thai pregnant women.
Our results indicated that 92 (1.35%) were
trisomy 21, 50 (0.73%) were trisomy 18, and
16 (0.24%) were trisomy 13. Additionally,
among the sex chromosomal aneuploidies,
13 cases (0.19%) were Turner syndrome,
18 (0.26%) were Klinefelter syndrome,
4 (0.06%) were XYY syndrome, and
8 (0.12%) were triple X syndrome.

Onnapar Sutthipongpaisan et al.

0.72%

0.09%

30-34 35-29 40-44 >=45

Trisomy13 emp==Sex Chromosome ==g==Structural chromosome abnormalities

The percentage of chromosomal abnormalities amongst five year-intervals ranged

We
abnormalities in 79 cases (1.16%). This

identified structural chromosome

finding was aligned with the reported rates
of numerical autosomal and sex chromosomal
abnormalities from the 2021 study."”

The data from a Canadian prenatal
diagnosis laboratory showed that 1.79% of
chromosomal abnormalities were detected in
advanced maternal age (= 35 years) group
and in this group, 21% of all abnormalities
are structural rearrangements and less than
half of all abnormalities are trisomy 21.19
The report from an in vitro fertilization

laboratory in the United States concluded that
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common abortus karyotypes in first trimester
miscarriage were trisomies 22 (3.8%),
16 (4.5%), and 15 (5.2%) while viable
trisomies were observed in chromosomes
13, 18 and 21.7

A study reported fetal chromosomal
abnormalities in 15,381 Korean pregnant
women of advanced maternal age.(lg) The
study highlighted that the risk of trisomies 21
and 18 significantly increased with advancing
maternal age. The data of 479 amniotic
fluid samples from a referral laboratory in
Mumbai, India during 2015-2016, revealed
that chromosomal abnormality was detected
in 62 cases (12.94%) while aneuploidy was
found in 77.42% and trisomy 21 was the most
common abnormalities detected (64.58%).(19)
The report from a multicenter study of
chromosomal abnormalities in Japan during
2008-2015 demonstrated that trisomy 21
showed the highest termination of pregnancy
rate (93.8%) followed by trisomy 18 (84.5%)
and trisomy 13 (71.9 %).(20) Cytogenetic study
of amniotic fluid cells in Iranian women
showed that trisomies 21, 18, and 13 were
detected for 4.4%, 0.57%, and 0.24%,
respectively.m) In European countries, the
total prevalence of live birth for trisomies
21, 18, and 13 were 11.2, 1.04, and 0.48,
respectively.(zz)

For Thai data, fetal chromosomal
abnormalities of amniocentesis in 304 Thai
pregnant women were reported.(s) They

showed a considerable increase in trisomies
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21 and 18, in advanced maternal age. In
Thai data derived from chorionic villus
samples, trisomy 18 emerged as the most
prevalent chromosomal abnormality.m) This
finding is consistent with our observations
regarding trisomies 13 and 18, as well as,
sex chromosomal anomalies in different
maternal age groups. A significant correlation
was observed between trisomies 13, 18, and
sex chromosomal anomalies in mothers aged
35 and older, as supported by the 2021
repon.(24) Notably, an 80% surge in Down
syndrome incidence was reported in mothers
younger than 35 years of age.(ls'%) This
is in line with our study, which observed
an increased incidence of Down syndrome
across all age groups. Thus, no significant
correlation was found between maternal age
and the incidence of trisomy 21 or structural
chromosomal abnormalities across the studied
age groups.m) Nevertheless, pregnant women
aged 35 and older remain at risk of bearing
a child with chromosomal abnormalities. As
a preventive measure against fetal anomalies,
it is crucial to screen all pregnant women
for potential abnormalities. There remains
an inherent risk of conceiving a child with

chromosomal abnormalities.

Conclusions

The prenatal chromosome
abnormalities analysis conducted at the
Human Genetic Laboratory, Faculty of

Medicine Ramathibodi Hospital revealed
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a 4.12% incidence rate of chromosomal

abnormalities. Of these, 2.96% were

numeric abnormalities and 1.16% were
structural abnormalities. Trisomies 21 and
18 have emerged as the most prevalent
numeric chromosomal abnormalities. The
risk of chromosomal anomalies showed a
significant increase according to a rise in the
maternal age range of 35-39 years. In the
advanced maternal age group (= 35 years),
Down syndrome and structural chromosome

abnormalities were most frequently reported.
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Abstract

The purpose of this research was to study the retinal thickness in good glycemic control
(HbA1lc < 7%, n = 122) and poor glycemic control (HbAlc = 7%, n = 122) diabetic patients
compared with healthy people in the Thai population (HbAlc < 5.7%, n = 122). The retinal
thickness results were collected from the Ophthalmology Department Samut Prakan Hospital,
Samut Prakan Province, from the retrospective medical records (from September 2018 -
September 2020) with Thai ethnicity and without retinal disease, aged 41-80 years old,
both males and females, 366 people. Retinal thickness analysis was performed using optical
coherence tomography (OCT) in 9 parameters: Fovea, T Inner, S Inner, N Inner, Inf Inner,
T Outer, S Outer, N Outer and Inf Outer. The results showed that the retinal thickness decreases
with increasing age and there is a difference between males and females. In the healthy group
and the group with good diabetes control, between the ages of 41-50 and 51-60 years, males
have an average retinal thickness of 3.34% more than that in females. Normal males have an
average retinal thickness of 274.66 + 23.89 um, females average 263 *+ 21.59 um. When compare the
retinal thickness between the healthy group and the groups with good and poor glycemic control,
in the age range from 41 to 80 years old, there was a statistically significant difference at the
0.05 level. It was found that the retinal thickness in 5 OCT parameters, Fovea, T Outer, S Outer,
N Outer, and Inf Outer, tended to increase with HbA1c levels. When analyzing by age range, the
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difference was found to be insignificant in some age groups. For the Fovea parameter, in the age
range of 61-70 years, it was found that the retinal thickness in diabetes groups had increased
thickness compared to that in the healthy group. While the age range of 71-80 years found that
the thickness decreased statistically significantly (p-value < 0.05). The results of this study can
be used to develop a database in forensic science for assessing the retinal thickness and age range

in Thai population, comparing between diabetic and healthy people.

Keywords: Retinal thickness, Diabetes, HbAlc, Optical coherence tomography
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I }ovea : 1mm diameter
[ Inner macula : 1-3 mm
[ Outer macula : 3-6 mm

Inferior Outer

Fig. 1
Tomography (OCT)“S'M)

Retinal thickness measurements on the macular area for 9 parameters using Optical Coherence

Left figure shows example images of the macular area for 9 parameters: Fovea, Temporal Inner

(T Inner), Superior Inner (S Inner), Nasal Inner (N Inner), Inferior Inner (Inf Inner), Temporal Outer

(T Outer), Superior Outer (S Outer), Nasal Outer (N Outer) and Inferior Outer (Inf Outer).“s)

Right figure shows example images of mean value of retinal thickness measurements for 9

parameters“ 4

4. myanziveyamaann

AN :ﬁ‘i’l’au‘,a Tawiien retinal thickness
(micron) #ialdAnamInIa OCT $1Iu
366 AU andnnalasidendunnmindadnmis
YoauAAZAY FMUIAAMAILRABANNMIN (mean)
v9990Uszama 1n 9 WNAABS VU macular
ua:ﬁhmmmLﬁ'mmummgm (SD) Tullsunsu

Excel uazifiouiioumiadeiiuandafudie
independent sample Student’s t-test lasa1tiy
dAmMaadanAy p <0.05 Ananudusiug
szriamanuvinvelszamadugieny lagls
AaAMIILANZIMIanasy (regression analysis)

1M correlation coefficient A811/51n51 SPSS
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HAM AN
1. Yoyailivesnguinesa
Hoyailvesnguaosrafthodidnm
Wunduandnd nguunmmumuand wazngu
wivmnuaIuanlida S1uueihidy Aenguaz
122 au fiongszvie 41-80 T louvianguana
$39019 41-50 1 51-60 U 61-70 Y waz 71-80 U
111U 90, 90, 96 waz 90 AuUMNAGY lag

usazgr9e1y luudaznduuiaiumneuasnds

9% sysellsding uazame

Fnnush g fu fonduaz 61 au uazilergiade
“‘luu&ia:mjuﬁaﬁ nduAulnA iwAmseIgIade
60 1 (SD = 11.41) mﬂw@amqméa 61 1 (SD
= 11.71) drwngduaniinivguinnulda
inAEeIgIaas 61 1 (SD = 11.53) insmdaony
iwde 61 11 (SD = 11.29) uaznduaufinugy
wnvimulia LWﬁ"ijmqméﬂ 61 1 (SD =9.89)
iwemdjae1giaae 61 11 (SD = 11.37) (Table 1)

Table 1 General characteristics classified by HbA1c level, gender and age range.

Healthy Good glycemic Poor glycemic
(Group A) control-DM (Group B) control-DM (Group C)
Age range HbA1c < 5.7% HbAl1c < 7.0% HbA1c = 7.0%
(n) Male Female Male Female Male Female
n = 61 n = 61 n = 61 n = 61 n = 61 n =61
(100%) (100%) (100%) (100%) (100%) (100%)
41-50 (N =90) | 15 (24.6) | 15 (24.6) | 15 (24.6) 15 (24.6) 15 (24.6) 15 (24.6)
51-60 (n = 90) 15 (24.6) 15 (24.6) 15 (24.6) 15 (24.6) 15 (24.6) 15 (24.6)
61-70 (N =96) | 16 (26.2) | 16 (26.2) | 16 (26.2) 16 (26.2) 16 (26.2) 16 (26.2)
71-80 (n=90) | 15 (24.6) | 15 (24.6) 15 (24.6) 15 (24.6) 15 (24.6) 15 (24.6)
Age 60.30 = 60.72 = 60.61 + 61.39 =+ 61.08 = 61.13 =
(Mean = SD) 11.41 11.17 11.53 11.29 9.89 11.37

Note : DM = Diabetes Mellitus
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2. wamsan¥amaNuvetaslszanmm
Y3138 macular 9 w1s1ﬁma§mmnénﬁms}n
Tureengaaua 41-80 1 ulssuiey Tunaw
v d‘ = 1 v
gﬂqmmmmwmnquﬂ nqugﬂammmm
(= [l A
muanlua waznauauln
NANAMITANFINUI ANDAYANINHUN
veavedszannmszvinguaudnd (A) wazngu
) IS 1 ] A o
WIMNUMLANA (B) Hanuuand1aed1aitly
ddgymeada (p-value < 0.05) lu 8 OCT
windwes laun Fovea, T Inner, S Inner,
N Inner, Inf Inner, T Outer, N Outer llag
Inf Outer @HUAMLRAYANNMINVBIVBLTZAINAN
seranguAulng (A) wazAguINNUAILAN
1@ (©) fdanuuaneediditisdrdgmedna
(p-value < 0.05) luie 9 OCT windiaes laun
Fovea, T Inner, S Inner, N Inner, Inf Inner,
T Outer, S Outer, N Outer ua Inf Outer UBNNALL
FINUANHUANATIIVDIANLRAYAITNNUIVD
> C -
FUI0YsTANNMIZNINAGUILIMINUAILANA (B)
1 B 1 A o o as
wazAguIMMUAILANlINA (C) ag1aliludfey
Medda (p-value <0.05) luia 9 OCT wMisiae3
Taun Fovea, T Inner, S Inner, N Inner,
Inf Inner, T Outer, S Outer, N Outer Loz
Inf Outer (Table 2) wazwuNaNNrIYs=Zd M
alu 5 OCT windiees 1éun Fovea, T Outer,
4
S Outer, N Outer 1o Inf Outer Hu3lTingaAy
wilsAumunuszauves HbAlc

3. wamsAn¥IAANNYIVRIelsTa N
Y319 macular 9 WNHLABVBINGNUAIDL
= ~ Vv ~ =
wlssudisy lunguaihaunnnunaivand
Al v L= 1 a
nanaihaanvnumugalia waznauaulnd

HUIMNAFIIDY
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msfneNlugIe1IzNde 41-50 U wuh
ﬂ'1LﬂalEJﬂﬂN‘Hiﬂ‘llaﬁﬁ]aﬂizmﬂﬂﬁzﬂ’jwﬂdu
AULNG (A) uazAguILNUNUMILANA (B) AN
Lmn@inadwaﬁﬁaﬁwﬁmmaﬁﬁﬁﬁs:ﬁu 0.05 1u
4 OCT winiiees laua T Inner, S Inner,
N Inner, T Outer @IUMIRAIANUNNVDITD
dszennmsznianguaudnd (A) wazngunvau
muanlia (C) Aanuuandsegaliiisdifigms
ddanszdu 0.05 T 6 OCT mniiwed dud
T Inner, S Inner, T Outer, S Outer, N Outer
Waz Inf Outer UBNMINTINIANUUARAIIVDS
f’hLﬂ?ﬁlEJﬂ’ﬂllT’i‘lﬂ‘lJﬂd%uﬁ]ﬂﬂi:mﬂmi:ﬁ’hdﬂ@:ll
WMNUMIUANA (B) uazinrnumuanlia (C)
adhailioddamaananszdu 0.05 lu 2 OCT
wmee3 18uA S Outer waz Inf Outer (Table 3-1)

msfnlugeIIzNdIe 51-60 U wuh
ﬂ'1Laﬁlﬂmmvmwawaﬂizammizﬂﬁwqﬂfju
AULUARA (A) UazAFNINIYIUAILANA (B) HANN
Lmﬂcv'haafinﬁﬁﬂﬁwﬁtquaaaﬁs:ﬁu 0.05 lu
2 OCT wniiwa3 18un Inf Inner uaz S Outer
dauﬂ'wLﬂﬁlUmm‘wuwamaﬂs:ﬁmmizwhaﬂtju
Audnd (A) waznguuumnuaiugulia (C)
fianuuanshseghaiiiiodhdymaadais=u 0.05
14 7 OCT Mo 1w T Inner, S Inner,
Inf Inner, T Outer, S Outer, N Outer QY
Inf Outer YOAMAHFINDANULANMIVBIAIAAY
mmwmmaq%uﬁmﬂs:amms:mmfjumem
MUANA (B) waznguunvnumuaulia (C)
adhailifoddamaananszdu 0.05 lu 2 OCT
WHee3 1euA T Outer waz S Outer (Table 3-2)

M3fneNluIe18IzNIe 61-70 U wuh
?hLﬂa't‘JﬂﬂN‘VmWENﬁ]%)ﬂﬁ:ﬁWﬂmiz‘ﬂ”jNﬂa:ll
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aulnd (A) LLa:ntjmmmmmuquﬁ (B) qanu
1 (] A o o as QQd' s
uanegegaNilsdAmedaanszdy 0.05 lu
OCT wniiteestaen ldun Fovea diusaay
ANurvedvelszanmIzrianguaudnd (A)
waznguuuvNuaIuanlia (C) Aanuuanea
aghaltlvddeymedaanszdu 0.05 lu 6 OCT
mniwes laun Fovea, S Inner, N Inner,
T Outer, S Outer waz Inf Outer UBAMNIUE
] v
NUANNUANATIVDIALAAIANUNUIVDIF U
UszammnazninenguinyuaILANa (B) uaz
1 (B} [ A o s
aguimNumuKhia (C) edaliedidgma
daanszéu 0.05 1y OCT WninestaeIfe
S Outer (Table 3-3)

9% sysellsding uazame

msfnenlugeIgszndna 71-80 U wuh
‘ﬂ'”lLﬂa'Elﬂ’ﬂll‘l’i“m‘llﬂdi]aﬂizmﬂmizﬂ’hdﬂtju
aulnd (A) LLaznq'mmmmmuﬂuﬁ (B) XEPREY
wansaedaiitioddgmaddanssiu 0.05 Tu
2 OCT miniee3 dud Fovea waz T Inner
zhuﬂ'wLa?’;ﬂmmwuwaa%aﬂs:ammi:wjnmju
audnd (A) waznguuuvmuauaulia (O)
fianuuandigegaiitoddanieadanszau
0.05 Tu OCT wimiimedidieniie Fovea uenmnii
Fanuemasanumnuessilszammszring
AGUINYNUAILANA (B) LAZNGHLLNYNUAILAN
Tid (©) deldwuanuuandrsedieaditisdrfiey
lunnmves OCT WMNHA8S (Table 3-4)

Table 2 Retinal thickness of 9 OCT parameters at macular areas comparisons between healthy,

good glycemic control-DM and poor glycemic control-DM groups (um, mean + SD).

Good glycemic | Poor glycemic
OCT Healthy
control-DM control-DM (AvsB) | (AvsC) | (BvsC)
parameter (group A)
y ool (N=122) (group B) (group C) P-value | P-value | P-value
-+ =
ean = (N = 122) (N = 122)
(um)
HbA1c < 5.7% | HbA1c < 7.0% | HbA1c = 7.0%
Fovea 263.39 + 27.22 | 269.28 + 37.60 | 274.11 + 40.87 0.001* 0.000* 0.000*
T Inner | 320.11 + 20.97 | 317.39 + 28.16 | 326.47 + 29.75 | 0.003* 0.001* 0.001*
SInner | 329.06 + 23.17 | 326.51 + 31.01 | 333.64 + 35.01 | 0.004* 0.000* 0.000*
N Inner | 332.35 + 22.99 | 328.58 + 30.85 | 330.20 + 30.67 | 0.004* 0.002* 0.002*
Inf Inner | 324.57 + 24.77 | 323.49 + 31.96 | 326.45 + 36.05 | 0.033* 0.000* 0.000*
T Outer | 281.74 + 21.77 | 287.73 + 30.04 | 302.54 + 36.25 | 0.020* 0.000* 0.000*
S Outer |294.97 + 22.04 | 297.01 + 25.87 | 314.53 + 40.07 | 0.052 0.000* 0.000*
N Outer | 308.19 + 22.62 | 311.04 + 26.99 | 323.61 + 32.63 | 0.042* 0.000* 0.000*
Inf Quter | 279.26 + 21.02 | 283.34 + 27.07 | 299.22 + 33.91 0.033" 0.000* 0.000"

Note: T-test* significant (p-value < 0.05)
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Table 3-1 Retinal thickness of 9 OCT parameters at macular areas comparisons between healthy,

good glycemic control-DM and poor glycemic control-DM groups; age range 41-50 years old.

Retinal thickness of age range 41-50 years old
ocT Health Good glycemic | Poor glycemic
ealthy
parameter ( A control-DM control-DM | (Avs B) | (Avs C) | (B vs C)
group
(12T £3 210 N - 122 (group B) (group C) | P-value | P-value | P-value
(um)) (N =122 (N =122
(HbA1c < 5.7%) | (HbA1c < 7.0%) | (HbA1c = 7.0%)
Fovea 266.77 + 28.75 | 266.77 + 38.14 | 283.17 + 38.56 | 0.132 0.137 0.994
T Inner 327.20 + 17.08 | 321.20 + 32.46 | 337.93 + 25.81 | 0.005* 0.035* 0.312
S Inner 338.13 + 19.91 | 330.20 + 34.69 | 346.03 + 35.01 | 0.007* 0.004* 0.919
N Inner 340.90 + 19.52 | 333.97 + 33.88 | 339.40 + 26.66 | 0.018* 0.087 0.334
Inf Inner 333.73 + 21.23 | 330.70 + 31.97 | 349.27 + 33.76 | 0.058 0.113 0.932
T Outer 287.20 + 14.48 | 295.43 + 27.61 | 319.30 + 31.77 | 0.003* 0.000* 0.336
S Outer 307.57 + 15.44 | 305.10 + 19.64 | 338.90 + 35.25 | 0.609 0.000* 0.000*
N Outer 319.57 + 20.10 | 322.07 + 29.97 | 343.80 + 32.81 0.306 0.019* 0.314
Inf Quter 288.93 + 17.62 | 295.23 + 26.07 | 321.43 + 35.91 0.211 0.000* 0.029*

Note: T-test* significant (p-value < 0.05)
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Table 3-2 Retinal thickness of 9 OCT parameters at macular areas comparisons between healthy,

good glycemic control-DM and poor glycemic control-DM groups; age range 51-60 years old.

Retinal thickness of age range 51-60 years old

ocT Good glycemic | Poor glycemic
parameter Flealthy control-DM control-DM
(Mean = SD (group A) (group B) (group C) (AvsB)|(AvsC)| (B vs C)
(um)) (N =122) N = 122) N = 122) P-value | P-value | P-value
(HbA1c < 5.7%) | (HbA1c < 7.0%) | (HbA1c = 7.0%)
Fovea 256.60 + 26.37 | 262.23 + 26.89 | 267.83 + 33.90 | 0.807 0.368 0.285
T Inner 322.63 + 19.36 | 323.43 + 23.99 | 332.43 +29.69 | 0.335 0.018* 0.167
S Inner 331.50 + 20.10 | 330.87 + 31.63 | 339.93 + 31.35 | 0.146 0.002* 0.324
N Inner 332.73 £ 20.32 | 334.30 + 31.05 | 334.10 + 25.64 | 0.338 0.143 0.923
Inf Inner 328.37 + 19.36 | 327.57 + 35.46 | 327.87 = 29.15 | 0.015" 0.007* 0.709
T Outer 284.07 + 23.48 | 288.83 + 22.68 | 307.37 + 34.92 | 0.875 0.043* | 0.030*
S Outer 295.58 £ 15.07 | 297.90 + 24.22 | 315.07 + 37.20 | 0.009* | 0.000* | 0.006*
N OQuter 305.37 + 17.77 | 316.07 + 27.04 | 324.70 = 32.09 0.055 0.001* 0.169
Inf Outer 277.57 £ 18.23 | 287.00 + 31.64 | 301.00 + 25.76 | 0.055 0.044~ 0.690

Note: T-test* significant (p-value < 0.05)
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Table 3-3 Retinal thickness of 9 OCT parameter at macular areas comparisons between healthy,

good glycemic control-DM and poor glycemic control-DM groups; age range 61-70 years old.

Retinal thickness of age range 61-70 years old
ocT Good glycemic | Poor glycemic
parameter Healthy control-DM control-DM
(Mean = SD (group A) (group B) (group C) (AvsB) | (Avs C) | (B vs C)
(nm)) (N =122) N = 122) N = 122) P-value | P-value | P-value
(HbA1c < 5.7%) | (HbAl1c < 7.0%) | (HbA1c = 7.0%)
Fovea 253.41 £ 26.39 | 282.00 + 43.99 | 279.09 + 49.67 | 0.011* | 0.004* 0.563
T Inner 314.78 £ 25.37 | 322.88 + 25.82 | 325.583 + 33.21 | 0.654 0.226 0.379
S Inner 325.28 £ 23.43 | 330.97 + 26.23 | 329.63 + 40.93 | 0.383 0.024* 0.095
N Inner 325.34 £ 24.43 | 331.28 + 26.09 | 328.88 + 36.27 | 0.532 0.043 0.122
Inf Inner 314.59 + 32.16 | 327.06 + 22.59 | 318.66 + 39.60 | 0.230 0.467 0.069
T Outer 277.03 £ 23.04 | 298.09 + 35.01 | 298.63 + 39.85 | 0.083 0.002* 0.246
S Outer 288.94 + 2217 | 304.78 + 26.94 | 312.78 + 43.90 0.164 0.000* 0.009*
N Outer 302.97 + 21.25 | 309.09 + 23.85 | 318.59 + 26.99 | 0.352 0.191 0.641
Inf Outer 276.88 + 21.88 | 283.69 + 21.22 | 287.31 + 31.09 0.508 0.034* 0.077

Note: T-test* significant (p-value < 0.05)
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Table 3-4 Retinal thickness of 9 OCT parameters at macular areas comparisons between healthy,

good glycemic control-DM and poor glycemic control-DM groups; age range 71-80 years old.

Retinal thickness of age range 71-80 years old

OCT
Good glycemic | Poor glycemic
parameter Healthy
control-DM control-DM
(Mean = SD (group A) (AvsB)|(AvsC)|(BvsC)
(group B) (group C)
(um)) (N =122) P-value | P-value | P-value
(N = 122) (N = 122)
(HbA1c < 5.7%) | (HbA1c < 7.0%) | (HbA1c = 7.0%)
Fovea 277.43 + 21.24 | 265.27 + 37.43 | 266.00 + 38.40 | 0.001* 0.003* 0.945
T Inner 316.20 + 19.34 | 301.70 + 25.04 | 310.08 + 22.67 | 0.047* 0.698 0.167
S Inner 321.57 £ 26.21 | 313.70 + 29.11 | 319.23 + 26.14 | 0.792 0.996 0.795
N Inner 330.90 + 25.35 | 314.60 + 29.30 | 318.53 + 30.08 | 0.478 0.257 0.702
Inf Inner 322.23 + 20.32 | 308.40 + 33.42 | 310.53 + 29.78 | 0.258 0.098 0.856
T Quter 278.97 + 24.09 | 267.87 £ 24.26 | 285.13 + 30.17 | 0.900 0.682 0.616
S Outer 288.23 + 28.02 | 279.73 £ 24.51 | 291.50 + 29.09 | 0.913 0.706 0.589
N OQuter 305.20 + 27.38 | 297.07 + 21.10 | 307.67 +29.03 | 0.729 0.522 0.258
Inf Quter 273.83 + 23.49 | 267.40 + 21.74 | 287.93 + 31.80 0.638 0.270 0.138

Note: T-test* significant (p-value < 0.05)
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Table 5 Correlation between the retinal thickness of Fovea parameter and age in healthy, good

glycemic control-DM and poor glycemic control-DM groups.

Unstandardized Standardized
Groups Coefficients Coefficients t Sig.
B Std. Error Beta
Healthy
278.88 13.76 .00 20.27 .000
(constant)
-.26 .22 -.10 -1.15 .254
Age
Good glycemic control-DM
287.64 19.50 .00 14.75 .000
(constant)
-.30 .32 -.09 -.96 .341
Age
Poor glycemic control-DM
279.65 20.47 .00 13.66 .000
(constant)
-.09 .33 -.03 -.28 .784
Age
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Scatterplot Fovea vs. Age
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(A) Healthy

control-DM group

Scatterplot Fovea vs. Age

(B) Good glycemic
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Scatterplot Fovea vs. Age

(C) Poor glycemic

control-DM groups

Fig. 2 Correlation between the retinal thickness of Fovea parameter and age in healthy (A),

good glycemic control-DM (B) and poor glycemic control-DM groups (C).
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Increasing the Effectiveness of Clinical Chemistry
Laboratory Report with Autoverification:
A Case Study of Udonthani Hospital

Yaowaruk Jutrakul

Department of Medical Laboratory and Clinical Pathology, Udonthani Hospital,

Udonthani Province, Thailand

Abstract

The amount of laboratory work is increasing every year, therefore, development of work
in the post-analytical process by using laboratory information system and quality control
standards is required in the operation to achieve accuracy, completeness and fast as well as to
help assist reducing laboratory workload. The aim of this retrospective study was to evaluate the
effectiveness of laboratory report using the autoverification of 35 test items in clinical chemistry
laboratories in Udonthani Hospital, Thailand. A data set was collected before and after using
autoverification in which the former data was obtained from 1* July 2020 to 31* July 2020, in
the total of 52,132 tests and the latter data was derived after using autoverification from 1% July
to 31 July 2021, in the total of 32,880 tests. The results revealed that the total waiting time for
laboratory results was reduced by 9.05 minutes with statistically significant difference (p < 0.05),
except for CA15-3 and AFP. Furthermore, the staff’s workload using autoverification reporting
decreased by more than 60%, except for AST, ALP, LDH, and B-HCG which were reduced
by 59.85, 58.13, 28.50, and 23.81%, respectively. The overall results of staff’s workload exhibited
reduction of 84.53%. For the percentage of achieved turnaround time to receipt report in routine
lab and ordering tests that include special test items with setting time at 90 and 120 minutes, it
was found that before the study the success scores were 87.60% and 95.80%, respectively, but
after using autoverification reporting, it was shown that all achievement scores increased to 94.20
and 98.60%, respectively, with statistically significant difference (p < 0.05). The findings
demonstrated that the developing laboratory services with autoverification for laboratory report

can help to increase productivity in terms of reducing turnaround time for laboratory results,

*Corresponding author E-mail address: yaowa_ju@yahoo.co.th
Received: 8 March 2023 Revised: 6 November 2023 Accepted: 20 November 2023
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reduce the staff’s workload in checking and reporting results and improve the satisfaction and
success of ensuring the timely test results of more than 90%. Interestingly, the usage of
autoverification systems can expand the work and add more test items in clinical chemistry and

in other laboratories with automated analyzers.

Keywords: Autoverification, Laboratory test results, Turnaround time
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Table 1 Comparison of the turnaround time in clinical chemistry results before and after using

autoverification in 35 test items.

Before (B) (1-31 July 2020) After using autoverification (A2) (1-31 July 2021) | Average time
Test Total (test) | Total mean | Max (min) | Min (min) | Total (test) | Totalmean | Max (min) Min (min) Total mean | p-value
(min) (min) (B-A2)
AFP 74 79.04 145.48 45.24 54 72.28 143.44 4219 6.36 0.207
Abumin 3,615 54.08 50.73 20.00 1,779 45.33 149.51 20.04 8.35 <0.05
ALP 2,610 60.35 51.33 20.07 1,047 51.28 131.21 20.08 9.07 <0.05
Beta - HCG 32 68.00 133.35 40.50 5 63.21 96.12 44.33 4.40 <0.05
BUN 8,209 56.03 150.00 20.00 6,212 47.21 149.17 20.00 8.41 <0.05
CA125 29 82.20 140.58 46.10 28 60.18 83.50 41.29 22.02 <0.05
CA15-3 6 63.55 7517 57.45 5 83.13 111.03 59.09 -19.18 <0.05
CA19-9 71 81.44 145.48 45.24 57 70.38 143.13 42.49 11.05 <0.05
Calcium 2,542 52.22 146.33 20.01 1,666 42.35 147.35 20.00 9.47 <0.05
CEA 79 79.42 145.48 44.29 76 71.04 143.14 42.24 8.38 <0.05
Cholesterol 1,184 64.47 149.56 21.36 679 56.50 138.27 20.58 7.58 <0.05
Cortisol 301 80.58 147.48 43.22 244 72.30 146.48 40.24 8.27 <0.05
Creatinine 8,383 57.00 150.00 20.01 6,512 48.02 147.49 20.00 8.57 <0.05
CK 347 57.48 145.59 20.23 274 48.57 139.34 20.01 8.51 <0.05
Direct bilirubin | 2,577 62.28 149.56 20.08 1,830 54.29 138.49 20.12 8.00 <0.05
Fe® 170 59.25 138.17 24.45 87 51.37 13240 24.27 7.48 <0.05
Ferritin 194 65.49 149.54 2445 110 54.04 141.50 24.30 11.45 <0.05
FT3 420 77.50 148.55 41.10 171 69.42 120.53 41.05 8.08 <0.05
FT4 433 77.46 148.55 41.12 281 69.42 122.29 40.48 8.05 <0.05
Glucose 1,061 59.58 148.11 20.08 708 48.01 14515 20.20 11.57 <0.05
HbA1c 495 50.49 149.41 10.20 323 30.02 147.34 11.07 2047 <0.05
HDL - Chol 512 71.12 143.44 25.36 337 59.55 121.58 27.03 11.18 <0.05
LDH 305 59.28 146.13 20.11 55 54.25 122.18 20.03 5.03 <0.05
LDL-Chol 522 70.55 143.44 25.36 373 60.03 128.39 27.03 0.52 <0.05
Magnesium 3,033 54.32 146.32 20.04 1,934 45.08 147.47 20.00 9.24 <0.05
Phosphorus 2,605 53.35 146.32 20.07 1,290 4417 146.11 20.00 9.18 <0.05
Protein 2,648 58.40 146.58 20.05 1,548 49.45 148.36 20.15 8.55 <0.05
PSA 18 83.30 145.48 55.00 15 65.16 115.15 4017 18.14 <0.05
AST 2,893 62.56 149.56 20.08 1,227 53.01 138.50 20.12 9.56 <0.05
ALT 2,903 62.57 149.56 20.08 1,276 53.09 138.51 20.13 9.47 <0.05
Total bilirubin 2,573 59.58 14717 20.08 1,831 51.33 149.11 20.13 8.25 <0.05
Transferrin 131 58.05 138.17 25.42 79 51.17 131.37 23.57 6.48 <0.05
Triglyceride 499 68.17 137.50 20.06 353 54.17 114.21 20.35 14.00 <0.05
TSH 426 77.39 148.55 41.12 262 69.31 123.09 41.27 8.08 <0.05
Uric acid 232 62.17 144.38 22.19 152 54.54 14411 2517 7.23 <0.05
Total 52,132 65.37 32,880 56.32 9.05 <0.05
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Table 2 Comparison of the percentage (%) of the workload decreased using autoverification between

1-31 July 2021.

Total testused The workload decreased
Test Total test (A1)
autoverification (A2) (%)

AFP 58 54 93.10
Abumin 2,594 1,779 68.58
ALP 1,801 1,047 58.13
Beta - HCG 21 5 23.81
BUN 6,369 6,212 97.53
CA125 32 28 87.50
CA15-3 5 5 100.00
CA19-9 65 57 87.69
Calcium 1,837 1,666 90.69
CEA 81 76 93.83
Cholesterol 697 679 97.42
Cortisol 248 244 98.39
Creatinine 6,628 6,512 98.25
CK 307 274 89.25
Direct bilirubin 1,906 1,830 96.01
Fe" 100 87 87.00
Ferritin 113 110 97.35
FT3 271 171 63.10
FT4 289 281 97.23
Glucose 760 708 93.16
HbA1c 350 323 92.29
HDL - Chol 361 337 93.35
LDH 193 55 28.50
LDL - Chol 382 373 97.64
Magnesium 2,554 1,934 75.72
Phosphorus 2,118 1,290 60.91
Protein 1,860 1,548 83.23
PSA 16 15 93.75
AST 2,050 1,227 59.85
ALT 2,051 1,276 62.21
Total bilirubin 1,887 1,831 97.03
Transferrin 81 79 97.53
Triglyceride 360 353 98.06
TSH 285 262 91.93
Uric Acid 168 152 90.48

Total 38,898 32,880 84.53
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Table 3 Percentage (%) of achieved turnaround time (TAT) goal within 90 min and 120 min before and

after using autoverification between 1-31 July 2020 and 1-31 July 2021.

% of achieved TAT goal
. After used
Metrics Before T stat* p-value
autoverification
(1-31 July 2020)
(1-31 July 2021)
number of sample (test) 52,132 32,880
% of achieved TAT goal in routine
87.20 94.20 12.1044 | < 0.05
laboratory (within 90 min)
% of achieved TAT goal in total
95.80 98.60 6.4635 | < 0.05
chemistry laboratory (within 120 min)

T stat*: independent pair-t test
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Prevalence of Multidrug Resistance of Cutibacterium
acnes Isolated from Micro-comedone Specimen
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Abstract

Cutibacterium acnes, a Gram-positive anaerobic bacterium, has long been associated
with human skin as a commensal organism. However, it has been implicated in various
dermatological conditions, most notably acne vulgaris. Nowadays, C. acnes is becoming resistant
to various antibiotic groups. This study aimed to determine the prevalence of multidrug resistant
C. acnes (MDR C. acnes) and a relationship between variable factors and prevalence of MDR
C. acnes isolated from micro-comedone. C. acnes were isolated from 46 volunteers at mild and
moderate stages of acne. The isolates were cultured on blood agar under anaerobic conditions
and identified by using biochemical test. Antibiotic susceptibility test was conducted using
antimicrobial gradient strips (the E-test method). The relationship between MDR prevalence and
other variable factors was examined using the chi-square test. The results revealed that MDR
C. acnes was identified in 20% of cases, with 9% showing resistance to clindamycin, erythromycin,
and gentamicin, and 11% exhibiting resistance to clindamycin, erythromycin, and tetracycline.
MDR C. acne was found more frequently in individuals with moderate-severity acne compared
to those with mild-severity acne, with statistical significance (p < 0.05). In individuals with oily
facial skin, the presence of MDR C. acne was higher than in those with other skin types (p <
0.05). Additionally, individuals who used topical antibiotics and did not adhere to the prescribed
antibiotic regimen by their doctor had a higher prevalence of MDR C. acne compared to other
groups (p < 0.05). Therefore, in the treatment of acne with antibiotics, it is crucial to emphasize
treatment adherence and provide patients with information about using antibiotics according to
the prescribing doctor’s recommendations. This is to reduce the development of antibiotic

resistance and minimize the severity of acne.
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a 1 % I IS Y
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NTNUANINATY Fro1HAUMANINMIAALYE
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TsAfIMTia NINMIUNNG NIENTIEANEITNGY WU
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&7 (acne vulgaris) (ulsadntauEed

a

4 o o
niInaugyunazden iy wuldveslagiamy

)

fusnadunth dine waz uiunds aaiiu
@Hllﬁiill‘]ﬂaﬁﬂLﬁﬂ%utﬁaL%1§ii$ﬂ$§U§'u
amguesdninananuralnfveIzynvy
@1 pilosebaceous units eﬁaﬂﬁznaué’w@iau
Tagiu (sebaceous gland) G (hair) waz
infundibulum Fufhusadydouseuiduruuas
Waeendirdiuuen WINGHNUMIANMINGR
Tuimtla (sebum) vesdanlufiusinduns
tinsunuedafinladveanndy (follicular
hyperkeratinization) M#lu pilosebaceous unit
mMInuEAuveIwadAIT stratum comeum 7
vgAaen (desquamation) e?imgju‘%nmgtﬂmaq

@ o

vieluiu vhlviiAemsgaduuinauldaiuduyy

nGenlulasaedilay (microcomedones)
d' 1 g % IS |g Q' g

Weddesiaaziivinalvadu  tWuannluuas
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comedones ¥3® white head) famwiidang
atune lozifamsauazuanvesdaedaves
vedeulviudimilsdmuen nanedudide

(opened comedones) (adtgoymeluriaiiagn
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Cutibacterium acnes (C. acne; ¥Lau
Propionibacterium acnes) FaduFouvaise
a 1 " Y 14 a a ¥
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(Gram-positive rod-shaped bacterium,
non-spore forming, slow-growing) Nennsa

a le ti'd a ) a
L%mﬂﬂmcluama:ﬂuaaﬂgmfnuuaﬂuuaaﬂ%Lﬁ]‘u
(facultatively anaerobic) narsany'lalu
a o \ ‘iJ oo A o 2(3)
WINTIY JYNU $991IN wazITUUAUNWUY
Taoye C. acne vwanueulsflawdldden
aaelasnawelsalulvimdaiadunsaluidu
wennl C. acne Fandueulwillsdod
‘1381@15&@16’[ war low molecular weight

. 4! o Y A
chemotactic factor G]f\i‘l/]'ﬂﬁ@@ﬂﬁﬁﬂTﬂlﬂﬂQllaz

Lﬁﬂﬂizuauﬂ’]iﬁﬂl,ﬁﬂ%u mmﬁ@ms’qmniu
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A'Q o a b4 1 .
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1 yd‘d a s g [ 1 Y a
lunguianuifymdrdaauiseSinelviianams
fapnlineuauesdesnfyiuz dwwalvidie
No1MIvesdIdniauizes-juus insesunatiy

(10)

vandr danadennuiulaveadihe wae

AansaneliNANMIdIrove AFBAB I HIUNIINST

o @

v 1 o s Z: a o gd IS
Fuia warmsl¥veasiuduy datiu mMITeiIan
s I'd d‘ A’ ad
JaguszasdinemanugnueInsheljiue
YANEULNUVDAIFD C. acne wazdnaNuduius
szriImslFnlgFucuazanugnveaniaia
MDR mMsnnudennuynvedde C. acne Nao
degnlfmiuzlunae 9 ngu hlvanansanaumu

o o as ~ o

ms3¥nmmeelfriusiminzannuanuhves
4 H 4 4 1
WWOABY NBANIATINTLAALYBADEN FINDILNN

Aa ¥
AUNINT avoaAuld

Y ad
'Jﬁﬂ‘l,l,ag'lﬁﬂ'lﬁ
1. megranlslumsdnmn
=< a o 3 g I a o a

msAneITenial (Hunsideida

Uszgnd (applied research) 1¥éeganinlulag
a d' ¥ a .

aadlaunlannmsnadd (leftover specimen)
nneE@aiag 46 e laginamimsdadnues
ananasias laud Nergaaud 18-45 U Nifyyman
t&’ s Y aa o Y o a a 5] a
Gofwarlasuitedelmnvinamanads ddseia
Qs A YV o a ] A =
Wudvselaiumsinmnadununn 6 eulash
o1msveadilianas Adinszezguusudniies

(mild stage) LLa:szﬂzquLmﬂmﬂmq (moderate

sl A uaz Sywa ywygn

stage) (grade2-3)"" Uszifiulagsunndimiia
s a Y o a =<
wazenanadassuanlrinlulasaeilay 57ud9
wans19aMuhveusere o1l friusnla T
33y maivdeyannerandiing Usznoude e
919 ZAUANNTULIWBITY Funtuaziiuu
veamgaduuazdidnauuulunth Usziamsly
friuy  (uuvsudszmuuazuuum) melu
6 WwounauGNIYY wazlsziamslsiasesdions
a a tg Vo E% &‘ v Y ]
TasamITeuldsumssnduiiosanlsiinie
385330 lunypd 1wyl DPUHREC 2905/2566
4 ot 2 -
Wisannl¥dadensianmaesnnmsnadr

=

2. M
4 2 v 4 v
Woannlnsams ananadiasnauladniiu
TasamsazlasunsesunedaiuneumsIdeuas

< v = Yy N oy A
;il]l,l,‘]J‘]JﬂTil,ﬂ‘U‘lJﬂi,I”ﬁ ANULAYI VDA UDLAY LA
Y Y a o Y = a Y 1 a o
WLU3INITY walvisuend1sugaNININITY

1
=

o A v g < oA
(@1enadasnnauindnsinlasamadunguind
° I Y Yo a 1 %
anudnduaeslaiunisnadieguainiuns
Uszifiuveaunndimiia) Fads=ia asreammw
lunth Uszidiuszezvesdmiuazduntisvesdivu
lunth dussulumsiivlulasaedilaudiiflae
Ja o ¥ Y A yaAy Yo
unngimila wena waztiminngnlasums
v
susndmiumaivinamsnad navuneulfiia
v o X . . -
morianmstasase (aseptic technique) Lo
anvINTUNINFoUvII@IdNATLATAANIT
JudlouveuFouvanzestinou Feonanelviia
a [~ s 1 A

msutlanaianaia tnudedivlulasaeilaulu
vaeaALAUMIBY1aNil transport medium ¥%in
thioglycolate medium uazihasluévelfiams
mely 1 e el gdnsalildlumsasie
] Y & o . . X
fumeuazednsallsinudediaumsainge
1 %4 a va Yy o 24’
noul¥nuuazdfidmenanmslasaseidaus



& =~ & . . S - N
mmzmsuadmmaml/mnu:wmzwa Cutibacterium acnes nindidansivviinlulnsneilau

3. mIasramatieal fiiams

Whédredralulasaefilauifuly
thioglycolate medium 11dda (incubate) ‘ﬁ
37 ssmuwarBed luannlSesndiau 1fu
a7 u uazehellinzi@sa (sub cultured)
UU selective media (blood agar) ﬁﬁi’uww@ia
C. acne i 37 ssmwaiFod luann=1Zeandian
Junan 5 3u Asuusnizelildlalailine,
(single colony) QWﬂﬁuﬁWL%aﬁLLﬂn“lﬁ”lﬂﬂiaﬂﬂ”
anvazlalail way Gram stain SINDINATOU
MaFuaiifismedee C. acne 1dud indole,
nitrate reduction, gelatin hydrolysis, catalase
war sugar fermentation tests Lfié)“l@]’ L‘%/a C.
acne ‘ﬁtﬂu bacterial pure isolate 1131NAADU
anhveai¥edumaiia E-test (Liofilchem®
MIC Test Strips) Aoenfduz 5 ngu ldun
Agy macrolide (81 erythromycin) ngu
incosamide (&1 clindamycin) ﬂfjll tetracycline
ﬂfjll aminoglycoside (¥1 gentamicin) Wae
ﬂfjll B—Lactam (81 amoxicillin) Iagnagou
UU Mueller Hinton Agar (MHA) ﬁ 37 93
waded TuannlFeendau Huna 7 Ju
Aous1unamsnadgey wazuanamsnageuau
UUINNNVYDY Clinical and Laboratory Standards
Institute (CLSI)

a a4 aa
4, MSILATITHVBYAMIANA
AanzideyaFanssanmedinievas
' P 9] . ~
wazAmae wazl¥msnadou chi-square Lo
= o o & ' X
AnpAaNudNRUSTTNININMINUe C. acne
agu MDR duifededia q vesdihe Tdud
ANNIUUIIVRITT Uszianimth Uszinnveams
Fenfriuzuazszeznamslsonliziue e
Ta/sunsu IBM SPSS Statistics for Windows,
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Version 28.0 (IBM SPSS Statistics for
Windows, Version 28.0. Armonk, NY, USA:
IBM Corp.) Tﬂaﬁmu@ﬁaﬁﬁmmﬁﬁﬁﬁa:ﬁu
Hedhdgymaand (p < 0.05)

a w
NanN133vY

k%4 o o

Jeyanneraadinsdiuou 46 au lu
$195zUNUABUSUNAN WA, 2565 DaLAOU
NOEAIAN W.A. 2566 (Table 1) o1enddas
NeyIznIg 15-43 1 (1wdw 26.07 1) dalvg)
Wuwandls Gevaz 80.4) ;enaidasdivluag
Na P < v ~
NdegNszez 2 (sreryuusuanties) M
Fovar 69.6 sesanmibuszesi 3 (3zvzyuus
thuna1s) N¥ewaz 30.4 svanainsaiuluaiiinaaiu
(oily skin) sesaailufiuiia (dry skin) uaz
WINEN (combination skin) MNAAY o1ENANAT
] 19 Y ad L) o o a Y
dulnaflFenlfziusdmivinmnauuum Govas
67.4) Tavarulvg/lFofziuzdeiilosaunsy

N o sy %

mumuuzihvesunndniosas 58.7 uazlden
Tideiiioaniovaz 41.3

namsnadgeuanu e sAIuaTN

¥ . X L

WU ¥ C. acne drulvigiAesae clindamycin
(%,aﬂa: 71.7) erythromycin (%IE)EJa:: 71.7)
Tuvaznwediulve) Govar 89.1) Tidew
tetracycline Lae gentamicin Ltaznna1ﬂﬁuﬁ:
Tde amoxicillin (3peaz 100) uennil Wy
X 4 aa oA o
1¥0 C. acne Navapeldrruzannnnvisouniy
3 ﬂfjll (multidrug-resistant bacteria, MDR
bacteria) 911U 9 eiug (Jesaz 20) uia
& o X . . .
Lﬂumﬂ‘wuﬁqﬂﬂﬂa clindamycin, erythromycin
AT gentamicin NUIU 4 awﬁuﬁ: uazfon
clindamycin, erythromycin ta¢ tetracycline

1 5 eetiug (Table 2)
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Table 1 Summary of data from volunteers.

asol Yunn waz Sywa yaygn

Data

n (%)
(N = 46)

Age (mean)
Gender
Male
Female
Acne Grade
Stage 2 (Mild)
Stage 3 (Moderate)
Type of facial skin
Qily skin
Dry skin
Combination skin
Sensitive skin
Normal skin
Type of antibiotic
Topical
Oral administration

Combination

Time for treatment of antibiotic
Adhere to continuous usage as per medical advice

Does not comply with continuous usage as advised by the doctor.

26.07 (range: 15-43)

9 (19.6)
37 (80.4)

32 (69.6)
14 (30.4)

22 (47.8)

10 (21.7)

11 (23.9)
2 (4.9)
122

31 (67.4)
11 (23.9)
4 (8.7)

27 (58.7)
19 (41.3)
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Table 2 Antimicrobial susceptibility in C. acne isolated from micro-comedone specimen (N = 46).

MIC (ug/mL) Susceptibility MIC range
Antibiotic n (%)
Mean (range) (MIC Breakpoints in pug/mL?) (Mg/mL)

Susceptible (< 2) 0.032-0.38 13 (28.9)
Clindamycin | 183.67 (0.32-256)

Resistant (> 8) 256 33 (71.7)

Susceptible (< 0.5) 0.016-0.094 13 (28.9)
Erythromycin | 183.66 (0.016-256)

Resistant (> 8) 256 33 (71.7)

Susceptible (< 4) 0.032-4 41 (89.1)
Tetracycline | 1.68 (0.032-8)

Resistant (> 16) 8 5(10.9)

Susceptible (< 0.5) 0.5-4 41 (89.1)
Gentamicin | 3.31 (0.5-8)

Resistant (> 8) 8 5 (10.9)

Susceptible (< 8) 0.016-0.64 46 (100)
Amoxicilin | 0.07 (0.016-0.64)

Resistant (> 32) 0 0 (0.0)
MDR (resistant to Clindamycin, Erythromycin, and Gentamicin) 4 (8.7)
MDR (resistant to Clindamycin, Erythromycin, and Tetracycline) 5(10.9)

®MIC Breakpoints; Drug sensitivity and resistance interpretation reference from CLSI. Analysis and

Presentation of Cumulative Antimicrobial Susceptibility Test Data; Approved Guideline-Third Edition.
CLSI document M39-A3. Wayne, PA: Clinical and Laboratory Standards Institute; 2009
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nansdanyndisuivunisn e
MDR C. acne fiuffadodiuanuguusives
1 UszianAmth  dszianvesmslsendisiue
wazszozmmslFeliiue wuh e MDR
C. acne munsawvlufiifdrisunsdlusziy

thunamannaluszduguusadnties (p = 0.01)

sl A uaz Sywa ywygn

wazfniFAImMThiuanInsanuye MDR C. acne
Idsnnndnimlszianau (p = 0.02) Tnginly

ad VY ad [ ‘!’
fuzuvumuazlFonlfFruzuuulideiiio

4 ]
ansnsanuL¥e MDR C. acne lasnaniinguau

(p = 0.01 uaz 0.025, muawy) (Table 3)

Table 3 The prevalence of MDR C. acne according to different factors (N = 46).

MDR
Variable factor p value
n (%)
Acne grade
Stage 2: Mild (32) 7 (21.9)
p = 0.01
Stage 3: Moderate (14) 2 (14.3)
Type of facial skin
Qily skin (22) 8 (36.4)
p =0.02
Other skin type (24) 14.2)
Type of antibiotic
Topical (31) 8 (25.8)
o o p = 0.01
Oral administration/Combination (15) 1(6.7)
Time for treatment of antibiotic
Adhere to continuous usage as per medical advice (27) 5 (18.5)
p = 0.025
Does not comply with continuous usage as advised 4 (21.1)

by the doctor (19)
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Patterns of Hepatitis B Viral Serodiagnostic Results
in Thai People Born Before and After the Expanded
Programme on Immunization
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Abstract

Hepatitis B virus (HBV) infection is the major cause of chronic hepatitis, liver cirrhosis
and hepatocellular carcinoma (HCC). Testing of HBV serological markers including HBsAg,
anti-HBs and anti-HBc in blood samples, leads to the accurate diagnosis of HBV infection.
Various serological profiles of HBV infection are clinically significant and depend on the stage
of HBV infection. This retrospective study aimed to investigate the prevalence of various HBV
serological profiles in Thai people tested in King Chulalongkorn Memorial Hospital (KCMH)
between August 2021 and July 2022. Collective sample results of 5,054 individuals were assessed,
and subjects were divided into two groups based on the Expanded Programme on Immunization
(EPI) implemented in 1992, both born before and after the EPI. The prevalence of HBV infection
was 5.35% in all subjects, while the prevalence of subjects born before and after EPI were 6.37%
and 0.56%, respectively, (p < 0.001). The various HBV serological profiles found in the present
study were total HBV exposure (35.92%), resolved HBV infection (24.47%), HBV vaccine
immunity (26.86%) and susceptible individuals (37.22%). When comparing subjects born after
the EPI programme to those born before, the prevalence of total HBV exposure and resolved
HBY infection profiles were significantly lower (p < 0.001), but the prevalence of HBV vaccine
immunity and susceptible individual profiles were significantly higher (»p < 0.001). Additionally,
atypical HBV serological profiles were also found, with one subject showing isolated HBsAg
positivity, 309 subjects showing isolated anti-HBc positivity and 22 subjects showing both HBsAg
and anti-HBs positivity. According to the present study, the prevalence of HBV infection in the

Thai population declined significantly after the implementation of the EPI programme.

*Corresponding author E-mail address: hat_anya@hotmail.com
Received: 5 November 2023 Revised: 13 December 2023 Accepted: 14 December 2023
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However, atypical serological profiles were also discovered, raising interpretation concerns for

physicians and medical technologists.

Keywords: HBYV serological marker, Atypical serological profile, Isolated anti-HBc, Born before

and after EPI
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msaadeli3adudntaud (hepatitis B virus, HBV) dluanvigafgyveinsfndefusntayisess
AUUYY wazuz39AY N9IN3A5I9¥ HBsAg, anti-HBs wag anti-HBc lutdensiunuaztrels
aa Y3 a .&’ v ] v % d’ \l Y] o a =
ansaIdanemsfarelaegiagnaes lasanyaziwvazuanamanyldmumsandiulsawasii
anudAymeadlin msanniiinglszasdmedmnziiveyadounanndnnmsnsianuuas
sluvyves HBsAg, anti-HBs waz anti-HBc luaulngiansvuimsilsanernagunasnsel
FEHABUTINAN W.A. 2564 DAABUNTNYIAN W.A. 2565 NWIU 5,054 918 wuadungu
duianauuazraaulee Expanded Programme on Immunization (EPI) vedlszindalnenGuia
Taduileau HBV unmsnusnaaeannseaiuall w.a. 2535 wamsaneidnsnmsnuie
Jowaz 5.35 uiianeuuaznas EPI Ses0s 637 waz 0.56 mumay (p < 0.001) amsuguuun
IS4 ‘g v o K ‘gi’ v v a r-g Vv v a v o

AIVNVHAN Jrasdudadeievas 35.92 finsanmsaareiesas 24.47 AHgiguAuINMS
AaTnduiesas 26.86 waziasIRkUNUNI 3 markers Jovaz 37.22 lasuieulssutiousznng

YV a 1 Y3 v v w u &l a z Y a w S\ 0' 1 Y a 1
fianeuwazras EPI snsmugasdudaveuazmennmsaadelugiiatas EPI immnninanou
pg Nty (p < 0.001) UAIANNUHNNUANNUINIATUUASHATIDINWLNG 3 markers
Tugiiaras EPI imgannegdsditisadey (p < 0.001) #ennnHFINUNansdIIMIIaNiInen
Aladluldaualnd Taun asranummez HBsAg 91191 1 118 A529NURme anti-HBe 91174
309 519 wazAI9NY HBsAg waz anti-HBs wiaunuduiu 22 g wamsanimlvinaun
a .&’ 1 (%] =S Y d'
anugnveamsaaaluaulnganasadiannraulews EPI vaztagdnungainymansdian
Liduldmudndla Sawnnduazyaansmariesdfiiamsaislianusziaszislumsulana

@

mday: Mmianvhiadudaauimagiiquiuing waansbhiadudaauimagiaufiuine

q

nlilnd aanu@wy anti-HBc 1Aanauaznas EPI

*é?ﬂﬁﬂ%ﬂuuﬂﬂﬂu E-mail address: hat_anya@hotmail.com
FUUNANN: 5 WeAIMBU 2566 udlvumanu: 13 Sunau 2566 SuAnuiunaNu: 14 Sunau 2566
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h¥adudniaull (Hepatitis B virus,
HBV) relififaifymmemmsaguitlon ma
) we. 2562 ﬁﬁ’jﬁm%a HBV uuuiieds
szanal 296 Muau vieievas 3.8 Volszmng
Tan™® Taviszananimiseglugimaeide
wlgAin® dwmiudszndlnglusdaiinnugnuea
e HBV agitfovaz 6-8°) wandanniiuluing
Aaiasuilesdu HBV Wunamsnausnaaeannie
(Expanded Programme on Immunization, EPI)
silfamnuease HBY luaulnefifandsd
WA 2535 anaandetiesesas 1.26 (aglugis
0.32-2.72 finnniesiufovas 95)

HBV Lﬂummﬂﬁwﬁﬂujﬁﬁﬂﬁlﬁmma:ms
Aaei3ea mundelsnduuta (cirrhosis)
uaznz159@y (hepatocellular carcinoma) lag
nih¥evar 60 vesnulnefifhumsGediuiininms
fae HBVY uavaulnefidaide HBV wuu

¥
A o

~ | & 2 o ' a
Gefaianudsuiunziiduganiiauinelnd

81 20 i dleannuzideduimsdidiulse
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=
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57 m”lwwﬂwLﬁﬂ%)ﬂiutaa1auau(6)

=

UIdgmMIna L"]ﬁ] HBV ﬂNﬂizﬁﬂﬁﬂ”lW"NNﬂ’J’m

)

s 4 % ¥ z d‘ 3 % [
1AYABMIIAUNAAALTBDLNDUN L‘ll'lfiﬂ'liiﬂ‘}:l'l Las

fa)y

anu"lu‘lﬂaﬂmmutﬂuu Saiudell 3nviada

ﬂl!ﬂ

umﬁﬂmnummwawa"lﬂﬁwau
myifladumsfnige HBY Tuifgiuld
I5ATIIMANNANAUING (serological assays) Fq
flumseanamuesuinuriousufvednimese
woludeadauandly Table 17 Tagmsnsram
hepatitis B surface antigen (HBsAg), hepatitis
B surface antibody (anti-HBs) tag hepatitis
B core antibody (anti-HBc) wlonfufa 3

' Yaa o a X yy o v
markers ﬂzsﬁﬁﬂﬁlﬂﬂu‘ﬁﬂﬂﬂ'ﬁﬂﬂL"HE]UI,ﬂE)EJ’NﬂuﬂWEN
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¥ Fanluunanstlenanine

ATOUAQNINNITEE
hepatitis B e antigen (HBeAg) was hepatitis
B e antibody (anti-HBe) siudagielianinsa
wanaldgatausay sunIevdeInsIamesn
Th¥amen (molecular virological assays) TG}
masiugnssuve¥e (HBV DNA) luiden
v3atilaleduTINAIBNBaTiuayuMIINde
vd d o ¥ va & £ .

TagamzludnindaiseazianreuuuEed
s2ozNasIvliny HBsAg lutden (occult HBV
infection)(9)

dwmsumInsany HBV markers 1u
wwen mulnAndsdareszwy HBV DNA 1@
Wudduusn Aeuwy HBsAg ud13any HBeAg
luszeznmdaun $99wATIANUNS 3 markers
ia 6-10 danindsande” waimatiuse
Wy anti-HBc IgM uaz anti-HBc IgG @uan
Tunanlndifesiu Msasrany HBsAg 19¥1
o o = - X ' T - X
Mmasdimsaaresy windumsaayeuyy
REUWEY (acute HBV infection) wazmsaaLye

4
WUUL3e5e (chronic HBV infection) 10
MInTIany HBsAg flesniuazannndi 6 theu
o o yd’ a g =) s

muddy Taglugnmennmsfawelouniuaz
152U HBeAg anaafouazny anti-HBe ¥uan
unui uazMeNngaazaTIINY anti-HBs 1alu 6
daita 6 1nounds HBsAg nmualUnniden’'”
@ ;’5 Wd‘ a &’ =2 .
AariuludimennmsdareIanIny anti-
HBc 981y anti-HBs #aaan1ndndnifui

= s IS 4' .
NANMIAATATUNVLATIVNVLIAWIY  anti-HBs
whiiu dhulufAnweuuuFeisazaIany HBsAg
mAuny anti-HBc Tngasaliny anti-HBs il
919A5I9NUIINAY HBeAg 3 anti-HBe fild
%4 Vv k%4
ufumsdiulsa faimsasanugduuy HBV

markers Twidenvziidnuauaneafiu® ' 1
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wenINY Gedu1TanIINY HBV
markers gﬂttuuﬁ"lﬁl,ﬂuvlﬂmuﬂﬂa (atypical
profiles) lannnaieifade laud amdnvae
Y0410 Qﬁ?juﬁumméﬁmia AUMNVBIYAATI
swifsrufewaeludunsumsase” 10 12 19
Iay atypical serological profiles ﬁwnu’amm:
danudifey 1dun mMInsIany anti-HBe L1We9
98191AY7 (isolated anti-HBc) wazminsiany
HBsAg uay anti-HBs wioufu (presence

of both HBsAg and anti-HBs) udl atypical

Table 1 Serological markers of HBV infection, definition and diagnostic use.

oz 2d1h wazame

serological profiles azwuld litsauaiinnu
dAnendin esnnearmlulanauas
aa v Aa % a o gdv 4 d‘
Iadedanaalad msIdeiliiagdszasdiie
Anpdeyadanimananvuazgduudnyoe
U939 HBsAg, anti-HBs waz anti-HBc W
Tuanlneg waziwSouieugduvunansiaszring
nguaunenifadouuazrds EPI teszlowi
1 aa o a 3 a ~
doMIINIdeMIAA¥e HBV warszinainen

- &
znnvulusan

0]

Markers

Definition and diagnostic use

HBsAg

General marker of ongoing HBV infection

First serological marker to appear

Persistence for more than 6 months suggests chronic HBV infection

HBsAg level used to monitor efficacy of interferon therapy

Anti-HBs

Neutralizing or protective antibody

Recovery and immunity to HBV infection (present with anti-HBc)

HBV immunization (anti-HBs positive alone)

Anti-HBc IgM

The first antibody detectable in acute HBV infection

Marker of a recent HBV infection and usually disappears within 6 months

10-20% of chronic hepatitis B with flares also positive for this marker

Anti-HBc IgG Not a neutralizing antibody

or Total Anti-HBc The presence indicates an exposure to HBV

Isolated anti-HBc IgG may indicate occult HBV infection

HBeAg

Active replication of HBV infectivity and high risk of transmission

Anti-HBe Less active HBV replication

Decrease of HBV infectivity and remission of disease

Precore/basic core promoter mutations in HBV genome
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sduvumsITeuaznguelea
e X g = o o
NuIdeiildunisAnvideunasuuy
finU9 (retrospective cross-sectional cohort
study) Tﬂmﬁm’fayjawamn HBsAg, anti-HBs
uaz total anti-HBc voafiuuimslumbonu
A1 9 vealsaneiiagmansaisznilafeu
damau w.el. 2564 DUABUNTAAN W.A. 2565
natlaziiudenanansrs HBV viral load tANLAN
lusreNasranuame total anti-HBc v30
As79ny HBsAg waz anti-HBs wieudu
o Y k% . . . .
MNUNAAVBYALUT (inclusion criteria)
1aud (D) Juaulne wasnsuazinands
A 1 1 d‘ﬂ
(2) 1121099d9A5I9 & FIWVIANANET wa
(3) d90979 HBsAg, anti-HBs waz total
anti-HBc w3aunuludadiaidentnediu diu
o Y . . . 4 1
inuNAAYDYaan (exclusion criteria) Taun
(1) Lildaulne (2) fiergilosnh 18 weu'™”
tetloaiulail¥ anti-HBs IgG uar anti-HBc
IgG NAWINITIMURAMIANE uaz (3) Heya
S a [] %
et 01 i liasudu
Y Xy oy, v .
manlasveyaianidrulrenis
Tsaneniagmiaansal waziIuNI33U599910
AMZNIINNITIEFIINMITolunyyd Aws
s ¢ a o =
unwneendas PNaInTalNvINeIdy v IRB
704/65

SeaseflFlumsanmn

HBYV serological assays

M3n3339 HBsAg, anti-HBs waz total
anti-HBc lumsfnmnil Wyansadidagli
As9duAssalulA cobas 801 (Elecsys,
Roche Diagnostics, Germany) l¥nannis

electrochemiluminescence immunoassay

9029

(ECLIA) mia373 HBsAg (U35 sandwich
ECLIA Iﬂﬁlﬁjﬂﬂﬁﬁ‘jﬂdLLﬁQﬁLﬁWﬁutﬁﬂéutjﬂ
UfAsedIMUIN cutoff index (COI) Hinauai
fadu COI tiegan 0.90 deilumaay wam
COI nnniwdeudy 0.90 axifugiethaiden
fazasd wanseld COI Teondn
0.90 AzENUNARY uAEHAATIIEE COT
NNAANYIUNAY 0.90 WULANIZATIBUTUMY
neutralization test (Elecsys HBsAg II Auto
Confirm, Roche Diagnostics, Germany) fiou
szagUnavInvseay

f15umMsasIv total anti-HBc flu
35 competitive ECLIA 34l$inaumidiadu COI
nann 1.00 dedlunaay wdg COI Hesah
viseuhdy 1.00 dedlunauin d1umsnsi anti-
HBs flumseanadalSnadiimsiouans
(399U IFIDNADANUENTHIATHIY 1891
walunihe TU/L Tagilgraminiald (measuring
range) (NAD 2-1,000 TU/L #aiis2é anti-HBs

fiesnd1 10 TU/L dodlumaan”

Molecular virological assay

30339 HBV viral load iuﬂ1§ﬁﬂﬂ15
1¥wdnms nucleic acid amplification Tﬂﬂ‘lqﬂ
%umu‘l%ﬂgﬂmmﬁwL%ﬁ]gﬂﬁﬁwé”nﬂi:wmma"ﬂiuﬁﬁ
cobas 5800 (Roche Molecular Systems, USA)
Usznoudedunou (1) gfauazien HBV DNA
NAnaa (2) WinSinee HBV DNA ée
3% real-time polymerase chain reaction (real-
time PCR) 19d1@amauili TagMan hydrolysis
probes uaz (3) amaialimar HBV DNA
waznenunaluriiy 1U/mL Tﬂﬂﬂ%mm@i"wqﬂ
#3018 (lower limit of quantitation, LLoQ)
whAy 10 IU/mL
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msanzveya
usstednyuzdeyamsaaaFanI s
laud Fovar Auade wardrudsavuinasyiu
Y aa a a < VY J
wazl¥addFalinnzy lasdeyangunadey
a k% . ! ¥ 1 d'
auNAFINAIY Chi-square test daudeyasatiio
. ¥ .
nAgay normality 138 Kolmogorov-Smirnov
test UATNATOUANNAFIUAIY Mann-Whitney
U test Muuaszdviiodhdan p value < 0.05
%4
MATeinidveyadiel)sunsy GraphPad

Prism version 10.0.3

HaMIANEN

°luii’1muﬁ’j§w%mi1;l"lwm 5,064 19
Fafhuwene 2,357 1o Govaz 46.54) waz
wavae 2,707 119 (Gewaz 53.46) ﬁmqta?;ﬂ
49.28 +17.97 Y wuinihudifianeu EPI (faneu
W.A. 2535) 91U 4,178 1w (Gevaz 82.50)
waziAavias EPI (Lﬁﬂélzm@i w.et. 2535 Fuauly)
U 886 719 (3ewaz 17.50) (Table 2)

%qﬁﬂimwn HBsAg (HBsAg+)
Fanua¥ovasr 5.35 (271/5,064) Taswnulu
weaneiosas 6.66 (157/2,357) uazineAna
Sowaz 4.21 (114/2,707) Fauansnafueghaiiie
dify (p = 0.001) dmivludifiafey EPI
nwudewaz 6.37 (266/4,178) waztinndy EPI
Yavaz 0.56 (5/886) Faunnafusgnaiitioddny
(p < 0.001) (Table 2)

drumsasiany HBsAg siuunau
¥901g ($az 10 1) wuldgegeiesaz 7.29
(69/947) lunguery 61-70 1 sesasmfe
Sowaz 6.81 (71/1,043) uaziosaz 6.47 (46/711)
lungueny 51-60 Y waz 31-40 Y aucdy lny
Tundueny 21-30 T Senufialuramdsduiu

oz 2d1h wazame

EPI ¢ihlddedanuga¥esar 0.99 (5/503)
dndunguitengiiosnd 21 Twusmdusiudies
Sowvaz 0.24 (1/415) (Fig. 1)

Lﬁaﬁmiw:ﬁgmmuwamn HBsAg,
anti-HBs uaz anti-HBc uudlénilu 3 ngu
(Table 3) fio

D nduiinsaling markers laiay
(susceptible individuals) (HBsAg-/anti-HBs-/
anti-HBc-) Sewas 37.22 (1,885/5,064) laglu
Jiiands EPI wuganhidiianeu EPI agall
Hedhdey (Govaz 62.98 waz 31.76 muaay,
p < 0.001)

1) ﬂduﬁﬁqﬁﬁuﬁ’umniﬂﬁu (immune
due to HBV vaccination) (HBsAg-/anti-HBs+/
anti-HBc-) Souaz 26.86 (1,360/5,064) 1ag
wuludiiands EPI gandidiinnien EPI o819
Nleddey Gowvaz 33.52 uay 25.44 mudey,
p < 0.001)

111 ) nduiiiaudusidize (HBY exposure)
(anti-HBc+ Y30 HBsAg+/anti-HBc-) Sovas
35.92 (1,819/5,064) lagnuluiiiinnieu EPI g
ANAnands EPI agaiitisddey (Fovaz 42.80
war 3.50 ewady, p < 0.001) fadigals
Fienziuendesdniilu 2 ngu fe

ntjuﬁ 1 HAATIIMANAANAUING
sUuuudn@ (typical serological profiles) ‘lau
vﬁﬁwé’aﬁméa (acute or chronic HBV infection)
(HBsAg+/anti-HBs-/anti-HBc+) Souaz 4.89
(248/5,064) Tagnvludifindeu EPI gani
Kiianda EPI egaiitiuddny (Gewas 5.82 uaz
0.56 muddy, p < 0.001) wazeNNM3
am“%a (resolved HBYV infection) (HBsAg-/anti-
HBs+/anti-HBc+) Sowuaz 24.47 (1,239/5,064)
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Tngwuludiindew EPI gandifiiands EPI
pg1alitedidey (Seway 29.13 waz 2.48
mumdy, p < 0.001)

ndudl 2 maamamagiidumuineii
Tiidhldemuiad (atypical serological profiles)
1Aun ﬂfcjuﬁm'mwmaww anti-HBc¢ (isolated
anti-HBc) (HBsAg-/anti-HBs-/anti-HBc+)
Jowar 6.10 (309/5,064) Taswuludiianeu
EPI gandiiavnds EPI edhailiochdny (Fevaz
7.30 way 0.45, p < 0.001) ﬂq'uﬁ'ma%wu
1%0 HBsAg a2 anti-HBs nioufu (presence
of both HBsAg and anti-HBs) (HBsAg+/
anti-HBs+) 3ovaz 0.43 (22/5,064) “T;Qﬁju
Kifiafeu EPI Fanua (p = 0.0304) wuazngu
ﬁm’mwumm: HBsAg (isolated HBsAg) i
$nou 1 5e Taedudiidadeu EPI

9031

mﬂmiﬁﬂmuﬂzjuﬁmnwuLﬂww anti-
HBc illsyadansnn HBV viral load $117u
47 519 gl 45 s1wasaliny HBV DNA
(target not detected) vsol@natioonil 10 TU/
mL wazi 2 swiinsawy HBV DNA 1§y
sydusiitos 34 TU/mL (Wlduananvazidon
NAAIID) ”lumm:ﬁﬂfjuﬁmnwuﬁq HBsAg uasz
anti-HBs #Hisz3Adansia HBV viral load
I 14 719 (Table 4) Tagasiany HBV
DNA luszéiuga 121-2.96x10° IU/mL $119u
10 919 wazas1any HBV DNA luszéduiios
AN 100 TU/mL $1uu 2 919 sadudieds
WnglaY 6 uay 18 WU 2 1efinm
iy HBV DNA duffiiasianuiams HBsAg
I 1 51w Lﬂuvjﬁtﬁqamiammwu HBV
DNA Tuifsmnagedis 3.53x10

Table 2 Demographic characteristics of the study population and prevalence of HBsAg positive.

Recruited patients

Prevalence of HBsAg positive

Variables
n % n % p value

Total 5,064 100.00% 271 5.35% (271/5,064)
Gender

Male 2,357 46.54% (2,357/5,064) 157 6.66% (157/2,357) .

Female 2,707 53.46% (2,707/5,064) 114 4.21% (114/2,707) 0001
Age (years)

Mean + SD  49.28 + 17.97 54.58 + 13.35 < 0.001°
Birth, cohort

Before EPI° 4,178 82.50% (4,178/5,064) 266 6.37% (266/4,178) .

After EPI 886 17.50% (886/5,064) 5 0.56% (5/886) <0001

“Statistically significant p-value < 0.05 by Chi-square test

bSta’[is.tically significant p-value < 0.05 by Mann-Whitney U test

“The Thailand’s Expanded Programme on Immunization (EPI), including hepatitis B vaccine, in 1992
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Table 4 Characteristics of isolated HBsAg positive and both HBsAg/Anti-HBs positive sera.
HBV serological marker results HBYV viral
No. | Gender | Age (years) load
HBsAg (COI)*® | Anti HBc (COI)° | Anti HBs (IU/L)° (U/mL)
Isolated HBsAg
1 Male 83 + (321) - (1.92) - (< 2.00) 3.53x10"
Presence of both HBsAg and Anti-HBs
Anti-HBs > 100 IU/L
2 Male 48 + (2,282) + (0.01) + (212) 1.29x10°
3 Male 62 + (1,520) + (0.01) + (251) 8.57x10"
4 | Female 44 + (1,180) + (0.01) + (146) ND
5 Male 69 + (499) + (0.01) + (667) 8.19x10°
6 Male 39 + (4.85) + (0.01) + (227) <10
7 | Female 67 + (1.40) + (0.01) + (272) 56
Anti-HBs 20-100 IU/L
8 Male 62 + (2,476) + (0.01) + (68.6) ND
9 Male 59 + (1,948) + (0.01) +(21.9) 1.53x10°
10 | Female 57 + (949) + (0.01) + (25.3) ND
11 | Male 41 + (587) +(0.01) +(37.3) 6.51x10"
12 | Male 43 + (402) + (0.01) + (21.6) 9.88x10°
13 Male 73 + (5.66) + (0.01) +(32.2) ND
Anti-HBs < 20 IU/L
14 | Female 67 + (2,938) + (0.01) + (15.4) 1.21x10°
15 | Female 53 + (2,397) + (0.01) + (14.3) 7.68x10°
16 Male 64 + (2,234) + (0.01) + (12.6) 2.96x10°
17 | Female 62 + (2,202) + (0.01) + (16.3) ND
18 Male 73 + (1,645) + (0.01) + (10.9) <10
19 | Female 49 +(1,168) + (0.01) +(10.9) ND
20 | Female 64 + (16.9) + (0.01) +(10.7) 1.62x10°
21 | Male 68 + (2.46) + (0.01) +(10.2) 22
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Table 4 Characteristics of isolated HBsAg positive and both HBsAg/Anti-HBs positive sera. (Cont.)

HBV serological marker results HBV viral
No. | Gender | Age (years) load
HBsAg (COI)*® | Anti HBc (COI)° | Anti HBs (IU/L)°
(IU/mL)
Anti-HBs < 20 IU/L
22 Male 48 +(1.32) + (0.01) + (10.6) ND
23 Male 64 + (1.25) + (0.01) + (18.6) ND

Abbreviation: (+), positive (=), negative ND, Not done

Cutoff index (COI) for HBsAg < 0.90 was considered negative (sandwich immunoassay)
bHBsAg positive results confirmed by neutralization test

°Cutoff index (COI) for anti-HBc > 1.00 was considered negative (competitive immunoassay)

dAnti-HBs < 10 IU/L was considered negative
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Fig. 1 The prevalence of HBsAg positive stratified by age in 2022.
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Prevalence and Factors Associated with Human
Papillomavirus Infection among Women in
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Abstract

Cervical cancer is the second most prevalent cancer among Thai women and high-risk
human papillomavirus (HPV) infection is associated with the development of cervical cancer. In
this medical epidemiology study conducted by the Medical Technology and Clinical Pathology
Department at Thasala Hospital, cervical cancer screening services were provided using the HPV
DNA test. The objective of this study was to investigate the prevalence and factors associated
with HPV infection in women in the Tha Sala District, Nakhon Si Thammarat Province. This
study employed a retrospective descriptive design, with data collected from May 2021 to May
2023. The study included a total of 3,284 participants with an average age of 46.4 * 8.0 years.
The age group most frequently screened was 41-50 years, constituting 39.1% of the sample. The
results of the HPV DNA test revealed an overall infection rate of 9.5%. When classified by HPV
type, the non-16, 18 strains exhibited the highest prevalence at 8.3%, followed by HPV 16 and
HPV 18 at 0.9% and 0.3%, respectively. The area with the highest number of HPV infections
was Ban Hua Khu Subdistrict Health Promoting Hospital, accounting for 15.7%, followed by
Ban Khu Mai Subdistrict Health Promoting Hospital, accounting for 12.3%. A study of the
relationship between HPV infection and biological characteristics of the participants found that

age has a statistically significant relationship with HPV infection (p < 0.05). The findings of this
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study can guide sample selection in the target area to maximize the probability of detecting
cervical cancer abnormalities. Thus, it may be useful for regional public health organizations to

evaluate effective cervical cancer screening programs.

Keywords: Prevalence, Factors associated, Cervical cancer, Human papillomavirus, HPV DNA test
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Table 1 Demographic data and HPV DNA test result of studied population.

Characteristics Number Percentage
Age (years) 20-30 73 2.2
31-40 751 22.9
41-50 1,285 39.1
51-60 1,175 35.8
Gravida 0-2 2,023 61.6
> 2 1,261 38.4
Menstrual information Menopause 1,337 40.7
Menarche 1,947 59.3
Hormonal contraceptive No 2,267 69.1
Yes 1,017 30.9
HPV DNA test Negative 2,972 90.5
Positive 312 9.5
HPV type 16 30 9.6
HPV type 18 11 3.5
HPV type non 16, 18 271 86.9
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Assessment of Artificial Urine and Whole Blood to be Utilized as
Proficiency Testing Materials for Laboratories in Nonthaburi
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Abstract

Proficiency testing materials are important in controlling the quality of the analysis.
However, proficiency testing materials used in public health hospitals are often imported from
abroad and are expensive, resulting in a high budget. In the preparation of proficiency testing
materials for their own use before being used, efficiency must be evaluated in actual use.
Therefore, the objective of this study was to evaluate the performance proficiency testing
materials for whole blood and artificial urine types in the laboratory in Nonthaburi Province,
which have been tested for homogeneity and stability by the Medical Laboratory Quality Control
Substance Development Research Unit, Department of Medical Technology, Faculty of Allied
Health Sciences, Thammasat University. Proficiency testing materials were sent for evaluation
from 76 public health hospitals in Nonthaburi Province. Two rounds of samples were delivered,
each containing 7 samples, for fingertip glucose (3 samples), packed red blood cell volume
determination (2 samples), and sugar, protein, and pregnancy in urine (2 samples). After that,
the results were calculated to find the Z-score and the percentage of compliance with the target
value. The results were evaluated with 1ZI < 2 for the glucometer fingertip blood sugar analysis.
The average of both cycles was 95.95% (94.85% and 97.05% in cycles 1 and 2). In the evaluation
of the detection of packed red blood cell volume, the value of 1Zl < 2 averaged both rounds,
90.57% (90.57% and 90.57% in cycles 1 and 2). The assessment of the pregnancy test in urine
found that it was consistent with the average target value for both rounds by 95.72% (95.72%
and 95.72% in rounds 1 and 2). The urinary protein assay found that it was 96.05% consistent
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with the mean target values for both rounds (96.05% and 96.05% of rounds 1 and 2) and urinary
glucose analysis. It was found that it was consistent with the average target value for both rounds
by 94.40% (94.40% and 94.40% in rounds 1 and 2). From the results of the general information
survey, it was found that the Public Health Hospital used glucometers and urine testing kits with
various brands of test strips, which did not affect the results of the quality control substance
evaluation. In conclusion, the proficiency testing materials are suitable for use in quality control

in the laboratory.

Keywords: glucose control material, artificial urine, fingertip glucose monitor, pack blood cell

volume
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Table 1 Homogeneity of whole blood quality control materials for fingertip blood sugar testing.

Level of glucose control materials (mg/dL)
Between-samples Round 1 Round 2
standard deviation
Level 1 Level 2 Level 3 Level 1 Level 2 Level 3
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
Mean 63.10 131.20 389.70 63.00 130.10 390.0
Ss 1.630 2.297 6.041 1.629 2.295 6.040
opt 12.62 26.24 77.94 12.61 26.21 77.90
0.3 opt 3.79 7.87 23.38 3.78 7.85 23.32
Ss < 0.3 opt Accepted | Accepted | Accepted | Accepted | Accepted Accepted
Note: Ss < 0.3 Opt : accepted
Table 2 Homogeneity of hematocrit quality control materials by centrifuge.
Level of Hct control materials (%)
Between-samples Round 1 Round 2
standard deviation
Level 1 Level 2 Level 1 Level 2
(n=10) (n=10) (n =10) (n =10)
Mean 20 39 20 39
Ss 0.0 0.0 0.0 0.0
opt 3.0 3.0 3.0 3.0
0.3 opt 0.9 0.9 0.9 0.9
Ss < 0.3 opt Accepted Accepted Accepted Accepted
Note: Ss < 0.3 Opt : accepted
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Table 3 Homogeneity of artificial urine quality control materials for glucose, protein and hCG by testing

with strip tests.

Artificial urine quality control materials
Test Glucose Protein hCG
Round 1
Level 1 2 1 2 1 2
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
Result negative 2+ negative 4+ negative Weg{dy
positive
Agreement (%) 100 100 100 100 100 100
Interpretation | Accepted Accepted Accepted Accepted Accepted Accepted
Round 2
Level 1 2 1 2 1 2
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
Result negative 2+ negative 4+ negative Wegkly
positive
Agreement (%) 100 100 100 100 100 100
Interpretation Accepted Accepted Accepted Accepted Accepted Accepted
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Sovaz 100 NN3zALNI 3 Aou udAIdIAIN
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(Table 6)

Table 4 Stability of whole blood quality control materials for fingertip blood sugar testing.

Level of glucose control materials (mg/dL)

Times (3 Month) Month 1 Month 2 Month 3
L1 L2 L3 L1 L2 L3 L1 L2 L3
Levels
Mh=2)|n=2) =2 (=2 n=2)  h=2) | (h=2) | h=2) | (h=2)
Average mean of
homogeneity (y1) 63.1 | 131.2 | 387.7 | 63.1 | 1831.2 | 387.7 | 63.1 131.2 387.7
Average mean of
stability (yz) 65.0 | 127.0 | 385.0 | 62.0 | 125.0 | 368.0 | 64.0 124.0 | 370.0
Iy1—y2| 1.9 4.2 4.7 1.1 6.2 21.7 0.9 7.2 19.7
Opt 12.62 | 26.24 | 77.94 | 12.62 | 26.24 | 77.94 | 12.62 | 26.24 77.94
0.3 opt 3.79 7.87 | 23.38 | 3.79 7.87 | 23.38 | 3.79 7.87 23.38
Iy1-y2I < 0.3 opt pass | pass pass | pass | pass | pass | pass pass pass
Note: Iy1—y2| < 0.3 Opt : pass
Table 5 Stability of hematocrit quality control materials by centrifuge.
Level of HCT control materials (%)
Times (3 Month) Month 1 Month 2 Month 3
Levels L1 L2 L1 L2 L1 L2
n=2) n=2) n=2) (n=2) n=2) n=2)
Average mean of
homogeneity (y1) 20 39 20 39 20 39
Average mean of
ili 2 2 2
stability (yz) 0 39 0 39 0 39
Iy, Y, 0 0 0 0 0 0
Opt. 3.0 3.0 3.0 3.0 3.0 3.0
0.3 opt. 0.9 0.9 0.9 0.9 0.9 0.9
ly,-y,I < 0.3 opt. pass pass pass pass pass pass

Note: Iy1—y2| < 0.3 Opt : pass
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(Table 7)
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Table 7 Results of evaluating the performance of the laboratory that uses whole blood quality control
materials for hematocrit testing. The quality control materials in two samples were acceptable,

with IZI € + 2 = acceptable and IZl > + 2 = not acceptable.

Finger-stick blood glucose meters determination

Acceptable (%), IZI < = 2
Method Round 1 (n = 76) Round 2 (n = 76) Av:;;ge
No.1 No.2 No.3 No.1 No.2 No.3
1 100 100 100 100 100 87.5 97.91
2 100 100 100 91.66 91.66 100 97.22
3 87.71 100 100 100 100 100 97.95
4 100 90 90 100 100 100 96.66
5 88.88 84.61 84.46 93.33 93.33 100 90.76
Hematocrit determination
Round 1 (n = 69) Round 2 (n = 69)
No.1 No.2 No.1 No.2
94.20 86.95 92.75 88.40

Table 8 Results of evaluating artificial urine quality control materials for glucose, protein, and hCG by

testing with strip tests and calculated agreement (%).

Artificial urine quality control materials

Test Glucose Protein hCG
Round 1
Level 1 2 1 2 1 2
Target negative 2+-4+ negative 2+-4+ negative positive
N 73 69 73 72 72 72
96.05 90.78 96.05 94.73 94.73 94.73
Agreement (%)
(73/76) (69/76) (73/76) (72/76) (72/76) (72/76)
Round 2
N 76 69 76 71 76 71
100 90.78 100 93.42 100 93.42
Agreement (%)
(76/76) (69/76) (76/76) (71/76) (76/76) (71/76)

Note: agreement (%) was calculated by comparing to = 1 of the manufacturer’s certificate of analysis.
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Improvement of the Detection of Plasmodium vivax
by Using iRBC QFlag Values from the Sysmex Hematology
Analyzer XN-1000 Coupled with Platelet Count

Sasis Boonmee

Clinical Hematology and Microscopy, Medical Technology Department, Maesot Hospital,
Tak Province, Thailand

Abstract
Plasmodium vivax malaria is the most prevalent in Thailand, and the prompt and
accurate detection of the infection are crucial for controlling the disease pandemic. This study
aimed to study the efficiency in the diagnosis of P. vivax malarial infection by using the “iRBC
QFlag”, a novel parameter developed and obtained from the Sysmex XN-1000 automated
analyzer coupled with the platelet count. This is an experimental comparative research was
conducted between August 1St, 2022 and October 3151, 2023. From the total of 3,818 samples,
there were 1,279 cases with request for CBC and thick film tests, while 2,539 cases with request
for CBC, but not thick film test. The iRBC QFlag (= 10 AU) and platelet count (< 140 x 109/L)
were used to detect P. vivax in blood samples, and the area under the ROC curve was at 0.991
and 0.981, respectively. When using combination of iRBC QFlag (= 10 AU) and platelet count,
the sensitivity, specificity, and positive and negative predictive values were 97, 100, 100 and 99.8,
respectively. In conclusion, the sensitivity of P. vivax detection increased to 97% when the iRBC
QFlag value for positive cutoff was decreased and applied with the platelet counts. This finding
suggest that when the value of iRBC QFlag = 10 AU and PLT < 140 x 10°/L or iRBC QFlag
value of 20-300 AU and PLT > 140 x 10°/L, there may be the infection of P. vivax malaria, which

should be confirmed by the thick blood film method.

Keywords: iRBC QFlag, Sysmex XN-1000, P. vivax, Platelet
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a W
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WedAneimInszatedvesm iRBC QFlag
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¥ila P. vivax Wyl fegnaulnanaviue
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waudnlvidwesdl iRBC QFlag 91ntANaNNI
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azlvicanuhgavulasisnunlannd ROC
WAy 0.991 (Fig. 1) @$ulpgafufuainga
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Af iRBC QFlag 100-300 AU aghaiae
Wiiunaminauinlmi Taglde iRBC QFlag

=

N
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] ¥
=

nhiflweinaGeiis iRBC QFlag tifu 0
Anumaaua3a (true negative) 9113U 2,630 19
wavuindasu (False positive) a1uIu 0 918
1 o [l d‘d dy ) a . 1 v A
IUMBEINNUFDINATIFUA P. vivax TINALN
M iRBC QFlag 10-300 AU uazii1uiuinae
W@eatioandn 140 x 10°/L W51 135 19 Lile
ildsruAudedraniial iRBC QFlag 100-300
AU uaiisnundadeninnni 140 x 10°/L
o a I a .,
U 21 519 AadunauInese (true positive)
y v o da X o -
MavNA 156 319 UazAIpg1aNuFeIaTusla
P. vivax s3fiulie iRBC QFlag 10-90 AU uas
Iunundadeninani 140 x 10°L Aadly
waavuilasu (false negative) 91UIU 5 319 Aatlu
et ldmunamanuly (Sensitivity) manu
UWI (Specificity) AmvinenauIn (Positive
predictive value) wazmvingnaay (Negative
predictive value) adindhdesay 97, 100, 100
taz 99.8 muadu (Table 4)

Table 1 Number of CBC and thick film requests, between August 1, 2022 and October 31, 2023

(n = 3,818).
Number  Average/ Light Microscopy (%)
ltems
(%) day Negative  P. vivax P. falciparum
Requested CBC & 1,279 (33.0) 3 1,152 (90.1) 123 (9.6) 4 (0.3)
Thick film
Not requested  Thick film 2,539 (67.0) 6 2,501 (98.5) 38 (1.5) 0 (0.0)

Requested : CBC and thick film test ordered by medicine

Not requested: Performed thick film by laboratory personnel after CBC result showed “review”
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Parameter X + SD Normal range
Normal P. vivax P. falciparum
(n = 2,630) (n =161) (n =4)
WBC (x 109/L) 7.0+1.78 6.4+24 5719 5.0 -10.0
Neutrophil (%) 56.2 + 8.3 69.2 + 20.2 71.0+75 44.0 - 75.0
Lymphocyte (%) 343 +7.6 221 +12.3 20.8 + 10.5 20.0 - 45.0
Monocyte (%) 56+14 7.0+ 34 7.5+ 3.8 2.0-10.0
Eosinophil (%) 3.3 3.0 14 +1.6 1.4 +1.6 0.0 -6.0
Basophil (%) 0.6 £0.3 0.0+0.2 0.0 £ 0.0 0.0-4.0
RBC (x 10'%/L) 5.04 + 0.6 47 £09 45+04 4.20 - 5.50
HGB (g/dL) Female 12.0 — 16.0,
13.7 £ 1.7 12.8 £ 2.3 121 £ 1.9
Male 13.0 - 19.0
Hct (%) Female 36.0 — 48.0,
412+ 4.4 37.4 £ 6.8 349 +53
Male 39.0 - 57.0
MCV (fL) 825+ 8.9 795 + 8.4 774 + 5.1 80.0 - 94.0
MCH (pg) 274 £ 3.6 273+ 3.4 271 +£23 27.0-31.0
MCHC (g/dL) 332+13 34.4 £13 34.7 + 1.1 32.0 - 36.0
RDW 141+ 241 14325 13.7 £ 0.8 11.0-15.0
PLT (x 10%/L) 279 = 69.8 93 + 53.8 68 + 81.3 140 - 450
iRBC QFlag (AU) 0 223 £ 104.2 <10.0 <10.0
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Table 3 Number of P. vivax malaria patients classified by iIRBC QFlag value and platelets value

(n = 161).

P. vivax (%)

iRBC QFlag value
Platelets < 140 x 10%/L (n = 135)  Platelets > 140 x 10%/L (n = 26)

10 6 (4.4) 0 (0.0
20 2 (1.5) 1(3.8)
30 1(0.7) 0 (0.0)
40 5 (3.7) 1(3.8)
50 2 (1.5) 1(3.8)
60 2 (1.5) 0 (0.0
70 7 (5.2) 1(3.8)
80 2 (1.5) 0 (0.0)
90 2 (1.5) 1(3.8)

> 100 106 (78.5) 21 (80.7)

Table 4 Sensitivity, specificity, positive predictive value and negative predictive value from positive
cut-off; IRBC QFlag = 10 AU and Platelets < 140 x 10%/L.

Light Microscopy (Thick film)

XN-1000

Positive Negative Total
Positive 156 (True positive) 0 (False positive) 156
Negative 5 (False negative) 2,630 (True negative) 2,635
Total 161 2,630 2,791
Sensitivity 97%
Specificity 100%
Positive predictive value 100%

Negative predictive value 99.8%
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Fig. 1 iRBC QFlag analysis among malaria-infected cases and normal controls. (A) Frequency
distribution iRBC QFlag values showing a right skew for positive cases. Instrument default iRBC
QFlag needs to be adjusted to improve sensitivity. (B) Area under the Receiver Operating Curve
showing significant diagnostic accuracy using the iRBC QFlag for malaria detection.
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0 100 200 300 00 02 04 06 08 1.0
QFlag 1 - Specificity
Fig. 2 Platelet (PLT) distribution among malaria-infected cases and comparison with healthy

individuals. (A) Distribution of PLT levels among Malaria cases in comparison with iRBC QFlag
(B) Area under the Receiver Operating Curve showing significant diagnostic dissimilar
characteristics using the PLT as a measure to differentiate normal controls and malaria

infected cases.
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