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Medical Technologist Role in Dengue Fever Patients with
Disseminated Intravascular Coagulation (DIC)

Waraporn Somwongl* Akemanee Pattanapipitpaisam1 and Panjit Phothong2

IDiagnostic Laboratory, Hospital for Tropical Diseases, Bangkok, Thailand
2Depatrtmenl of Nursing, Hospital for Tropical Diseases, Bangkok, Thailand

Abstract

Dengue fever patients have the potential for disseminated intravascular coagulation (DIC),
a condition caused by continuous stimulation of blood clotting process. The fibrin builds up in
blood vessels especially small blood vessels (microcirculation) thus causing ischemia of various
organs and finally resulting in organ failure. A large amount of platelets used in the clotting
process results in lower concentration of blood platelets that contributes to bleeding. Medical
technologist is one of the multidisciplinary that is important in the patient care process both in
providing laboratory results for the physician and blood and/or blood components for treatment
of the patient accurately, safely and quickly including to the surveillance of transfusion reaction’s

incident.
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Table 1 ISTH DIC scoring system
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degradation product (FDP) MnAume®
¥ A I o
FTUUMSIAZLUUAIZIAAUTIAI Y
vasAldeALUUUNINsza1y (DIC Scoring
System) The subcommittee on DIC of the
Scientific and Standardization Committee of
the International Society of Thrombosis and
Haemostasis (TSTH) laaualwldszuumsla

AzuUU (ISTH DIC scoring system) [WegI9Ms

FHaduanziaeaudadrluriaentdeauuuuns

sz010® Wasefunadulaemslinansrama
vieslfiamsdszney ldun platelet count,
prothrombin time, fibrinogen level wag fibrin
degradation products/D-dimer Tag35msl
azuuuaziinauAazmMsnageuIn Az Luua
score 1u Table 1 Jiheoazlasumsitadeiniy

Parameter Result Score
>100 x 10%/L 0
1. Platelet count 50-100 x 10%/L 1
< 50 x 10%/L 2
<3 sec 0
2. Prothrombin time (PT) >3 sec - <6 sec 1
> 6 sec 2
_ >1.0 g/L 0
3. Fibrinogen
<1.0 g/L 1
No increase 0
4. FDP/D-dime >4 -< 8.2 ug/mL 2
>8.2 pg/mL 3

A total score of 25 = DIC as long as the score is associated with a clinical disorder known to cause DIC. If the score
is 25 you must ring the ward/medic and make them aware of the risk of DIC.
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Abstract

Hepatitis C virus (HCV) infection is common in human immunodeficiency virus
(HIV)-infected patients. The effect of HCV genotypes on HIV and HCV disease progression and
responsiveness to hepatitis C therapy, particularly in the era of anti-retroviral therapy for HIV
infection, still requires more clarification. The present study was aimed to investigate distribution
of HCV genotypes and their association with clinical characteristics related to HIV and HCV
infection in the HIV/HCV-coinfected patients attending Bamrasnaradura Infectious Diseases
Institute, Thailand, between November 2016 and December 2017. A cross-sectional study was
conducted in 73 HIV/HCV-coinfected patients mostly receiving combined antiretroviral
therapy (ART). Prevalence of HCV genotypes 1, 3 and 6 were 54.8%, 37.0% and 8.2%
respectively. The Chi-square and Fisher’s exact tests indicated no statistically significant
association of HCV genotypes with clinical features tested in the HIV/HCV-coinfected
group, consistent with no difference in median age, duration of HIV and HCV diagnosis,
pretreatment HCV RNA viral load, CD4" cell count and levels of aspartate (AST) and alanine
aminotransferases (ALT), observed in the patients infected with HCV genotype 3 and 6, compared
to those with genotype 1 (p > 0.05). This study provides HCV genotypic distribution which is

essential for management of HCV treatment regimens especially in HIV/HCYV coinfected patients.
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Introduction

Hepatitis C virus (HCV) coinfection
is common among human immunodeficiency
virus (HIV)-infected individuals due to shared
common routes of transmission'”. The Asian
cohort study reported that there were up to
15.2% of HCV coinfection in HIV-infected

(2), and studies in HIV-infected

patients
Thais also indicated the high prevalence
approximately of 7-119%° 7. Accumulating
studies suggested pathological roles of HIV/
HCV coinfection in both HIV- and HCV-
induced disease progression leading to more
complicated treatment and care®. Moreover,
advancement in management of HIV-infected
patients with combined antiretroviral therapy
(ART) in the last decade adds more complexity
to understanding of HCV- and HIV-associated
diseases. Presently, an impact of HCV infection
on the disease progression and therapeutic
response of HIV/HCYV coinfected patients who
are on combined ART requires much more
investigation.

HCV is apositive single-stranded RNA
virus belonging to the genus Hapacivirus in
the family Flaviviridae, and presently classified
into seven major genotypes or clades""” and
67 subtypes(7). Recently, anovel HCV genotype
8 has also been identified®. Distribution of
HCV genotypes and subtypes differ substan-
tially across the globe because of differences
in modes of HCV transmission and the rapid
spread of some common strains'”. Whereas

genotypes 1, 2 and 3 are prevalent widely,
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some other genotypes distribute in certain
regions. For instance, genotypes 5 and 6 are
endemic in South Africa and South East Asia
respectively(lo). In Thailand, the epidemio-
logical report in 2015 indicated that HCV
genotype 1 was prevalent throughout Thailand,
while genotype 3 was more common in the
south and genotype 6 prevailed in the north
and northeast''". There have also been reports
in certain populations including intravenous
drug users (IVDUs), HIV-infected individuals
and blood donors in central and northern
Thailand, suggesting genotypes 1, 3 and 6 as
common strains prevalent in these groups(lz_ ),
While data on distribution patterns of HCV
genotypes and subtypes are required for
hepatitis C therapeutic strategies especially
duration of treatment, responsive rates to
therapy and the need for adjuvant interferon
and ribavirin with the new direct acting
antivirals (DAAS)(16), molecular epidemiology
of HCV infection specifically in Thai HIV-
infected patients is still limited.

Therefore, this cross-sectional study
aimed to investigate distribution of HCV
genotypes and their association with clinical
characteristics-related to HIV and HCV
infection in Thai HIV-infected patients.
The study provides epidemiological data of
HCYV coinfection in HIV-infected individuals
who are on combined ART supporting
understanding of HIV/HCV coinfection in the
era of ART.
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Materials and Methods
Study design and population

A pilot cross-sectional study was
conducted in 73 HIV patients coinfected with
HCV in Bamrasnaradura Infectious Diseases
Institute, Thailand, from November 2016 to
December 2017. Patients aged 20 years or
older with documented HIV and HCV infection,
and availability of clinical and laboratory data
particularly HCV genotype, were recruited.
Subjects were excluded according to docu-
mented HBV infection, active opportunistic
infections, alcohol consumption, herbal
medicine use, steroid and paracetamol
medication. All subjects provided written
informed consent and the study protocol was
reviewed and approved by the human Ethics
Committees No. 3, Thammasat University
(Project no. 070/2560) and Bamrasnaradura
Infectious Diseases Institute (Project no.
R005/60).

Clinical data and laboratory investigation
Clinical data were obtained from
patient’s medical records including age, gender,
diagnosed HIV, HBV and HCV infection,
duration of HCV and HIV diagnosis, duration
of antiretroviral therapy (ART), currently used
antiretroviral (ARV) regimens, baseline HCV
RNA viral load and HCV genotype, and
opportunistic infection. HIV infection was
previously diagnosed based on the three
different HIV antibody detection test algorithm
comprising ARCHITECT HIV1/2 Ag/Ab
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Combo chemiluminescent microparticle assay
(CMIA) (Abbott, USA), Determine HIV1/HIV2
immunochromatography (Inverness Medial
Japan, Japan) and One Step Anti-HIV1&2
TriLine immunochromatography (InTecProducts,
China). HCV infection was determined
through anti-HCV screening CMIA (Abbott,
USA) and subsequent detection of HCV RNA
viral load (Roche Molecular Diagnostics,
Switzerland). HCV genotyping was performed
by VERSANT® HCV Genotype 2.0 line
probe assay (LiPA 2.0 assay) (Siemens
Healthcare Diagnostics, USA) for hepatitis C
virus genotypes 1-6. At enrollment, data on
alcohol consumption, herbal medicine, steroid
and paracetamol drug intake were collected
from questionnaire administration. The enrolled
patients underwent clinical examination and
routine blood tests including aspartate and
alanine aminotransferases (AST and ALT)
(Roche Diagnostics, Switzerland), CD4" cell
count (BD Biosciences, San Jose, CA, USA)
and HIV viral load (Roche Molecular
Diagnostics, Switzerland).

In this study, sustained virologic
response (SVR) was defined as negative
HCV RNA at 6-month after completing HCV
therapy(16’ ' Transaminitis was assessed by
an increase level from the normal upper limit

(ULNSs) of AST or ALT (>40 U/L)*.

Statistical Analysis
Prevalence of HCV genotypes in
HIV/HCYV coinfected participants was analyzed
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by descriptive statistics and presented as
percentages. Chi-square and Fisher’s exact tests
were used to determine the association of HCV
genotypes with categorical variables, whereas
a Mann-Whitney U test was used to analyze
those with continuous variables. P values
> 0.05 were considered as statistically
significant. The PASW statistic 18 software

(SPSS Inc.) was used for statistical analysis.
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Results

A total of 73 HIV/HCV coinfected
patients, 64 males (87.7%) and 9 females
(12.3%), with the median age of 47 [range,
27-67] and median duration of HIV diagnosis of
10 [2-25] years, were recruited. Characteristics
and clinical features of the HIV/HCV coinfected
patients were summarized in Table 1. Among

patients documented as HCV infected, the

Table 1 Characteristics and clinical features of HIV/HCV coinfected patients at Bamrasnaradura

Infectious Diseases Institute (n = 73)

Characteristics n (%) Median (range)
Male 64 (87.7) -
Age (years) - 47 (27-67)
CD4" cell count (cells/pL) - 529.0 (190.0-1,748.0)
HIV viral load < 20 copies/mL 69 (94.5) -
Duration of HIV diagnosis (years) - 10 (2-25)
Antiretroviral therapy (ART) (n = 71)
2NRTIs and NNRTI 54 (76.0) -
2NRTls and P! 6 (8.5) -
Others 11 (15.5) -
Duration of ART (years) (n = 72) - 9 (2-19)
HCV genotypes
G1 40 (54.8) -
G3 27 (37.0) -
G6 6 (8.2) -
Pretreatment HCV viral load (log) (n = 67) - 6.1 (2.8-8.0)
Duration of HCV diagnosis (years) (n = 72) - 5 (1-19)
Naive to HCV therapy (n = 72) 29 (40.3) -
Transaminitis (AST and/or ALT > ULN (40 U/L)) 51 (69.9) -

NRTI = nucleoside reverse transcriptase inhibitor, NNRTI = non-nucleoside reverse transcriptase inhibitor, Pl = protease

inhibitor, SVR = sustained virologic response
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median time since initial diagnosis was 5 [1-19]
years and median pretreatment HCV RNA
viral load was 6.1 [2.8-8.0] log IU/mL. There
were 29 out of 72 (39.7%) patients remained
naive to HCV therapy and 51 of 73 (69.9%)
patients were evaluated as having transaminitis.
Prevalence of HCV genotypes 1, 3 and 6 were
54.8% (40/73),37.0% (27/73) and 8.2% (6/73)
respectively (Table 1). Of these 73 patients,
there were 42 (57.5%) patients with availabil-
ity of subtyping data for genotypes 1 and 3.
The rates of patients infected with the subtypes
la, 1b, 1c, 3a, 3b were 61.9% (26/42), 9.5%
(4/42), 2.4% (1/42), 23.8% (10/42) and 2.4%
(1/42) respectively. No mixed infection was
observed in this study.

In this study, effect of HCV genotypes
on clinical features of HIV/HCV coinfected
patients was examined. Association between
HCYV genotypes and the clinical characteristics
was analyzed by Chi-square and Fisher’s exact
tests (Table 2). All characteristics and clinical
features of patients infected with HCV
genotypes 1, 3 and 6 including gender, age,
CD4" cell count, duration of HIV diagnosis,
antiretroviral drug regimens, duration of ART,
pretreatment HCV viral load, duration of HCV
diagnosis, transaminitis and HCV treatment
status, were similar (p > 0.05) as analyzed by
Chi-square and Fisher’s exact tests, consistent
with the Mann-Whitney U analysis in Table 3
demonstrating that the medians of age, duration
of HIV and HCV diagnosis, pretreatment HCV
RNA viral load, CD4" cell count, levels of
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AST and ALT, in the patients infected with
genotype 1, 3 and 6 were not significantly
different (p > 0.05). Notably, although
there was a trend, HCV genotypes were not
significantly associated with levels of
pretreatment HCV RNA viral load (p =0.057),
and no difference between the median HCV
viral loads in patients infected with genotype
3 and 6, and those with genotype 1 (p = 0.072
and p =0.339, respectively). The data analysis
indicated no statistically significant association
of HCV genotypes with any of the clinical

characteristics tested.

Discussion

This cross-sectional study reported
that major HCV genotypes 1, 3 and 6 were
prevalent in Thai HIV/HCV coinfected patients
mostly receiving long-term combined ART.
Most patients presented undetectable levels
of HIV RNA viral loads with relatively high
levels of CD4" cell count status. The patients
were diagnosed as HIV infected and mostly
on suppressive ART for up to 9-10 years,
whereas duration of HCV diagnosis was around
5 years and only 59.7 % of the patients received
HCYV therapy. There were up to 69.9% of this
patient group assessed as having transaminitis,
indicating their high potentials to develop
liver disease. In this study, our statistical
analysis suggested no statistically significant
association of HCV genotypes with any of
clinical features related to both HIV and HCV

infection, potentially suggesting no influence



Genotypic Distribution of Hepatitis C Virus in Human Immunodeficiency Virus-infected Patients in

Bamrasnaradura Infectious Diseases Institute

7221

Table 2 General characteristics and clinical features of Thai HIV/HCV coinfected patients according to

HCV genotypes (n = 73)

All patients HCV genotypes
Characteristics (n=73) | Genotype 1 | Genotype 3 | Genotype 6 p

n (%) (n = 40) (n =27) (n=6)
Gender
Male 64 (87.7) 35 (87.5) 24 (88.9) 5 (83.3) 1.000%
Female 9 (12.3) 5 (12.5) 3 (11.1) 1(16.7)
Age (years)
<40 19 (26.0) 14 (35.0) 4 (14.8) 1(16.7)
41-50 29 (39.7) 14 (35.0) 12 (44.4) 3 (50.0) 0.157°
> 50 25 (34.2) 12 (30.0) 11 (40.7) 2 (33.3)
CD4" cell count (cells/ulL)
> 500.0 43 (58.9) 25 (62.5) 14 (51.9) 4 (66.7) 0.665%
< 500.0 30 (41.1) 15 (37.5) 13 (48.1) 2 (33.3)
Duration of HIV diagnosis (years)
<10.0 38 (52.1) 20 (50.0) 14 (51.9) 4 (66.7) 0.823°
>10.0 35 (47.9) 20 (50.0) 13 (48.1) 2 (33.3)
Antiretroviral therapy (ART) (n = 71)
2NRTIs and NNRTI 54 (76.1) 28 (71.8) 21 (80.8) 5 (83.3)
2NRTls and PI 6 (8.4) 5(12.8) 1(3.8) 0 (0.0 0.6112
Others 11 (15.5) 6 (15.4) 4 (15.4) 1(16.7)
Duration of ART (years) (n = 72)
<10.0 45 (62.5) 25 (62.5) 16 (61.5) 4 (66.7) 1.000°
> 10.0 27 (37.5) 15 (37.5) 10 (38.5) 2 (33.3)
Pretreatment HCV Viral load (log 1U/mL) (n = 67)
< 6.00 23 (34.3) 8 (22.2) 12 (46.2) 3 (60.0) 0.057%
> 6.00 44 (65.7) 28 (77.8) 14 (58.8) 2 (40.0)
Duration of HCV diagnosis (years) (n = 72)
<5.0 37 (561.4) 21 (563.8) 15 (55.5) 1(16.7) 0.0352
>5.0 35 (48.6) 18 (46.2) 12 (44.5) 5 (83.3)
Transaminitis
AST and/or ALT < ULN (40 U/L) 22 (30.1) 10 (25.0) 9 (33.3) 3 (50.0) 0.403°
AST and/or ALT > ULN (40 U/L) 51 (69.9) 30 (75.0) 18 (66.7) 3 (560.0)
HCV therapy (n = 72)
Naive to HCV therapy 29 (40.3) 19 (48.7) 9 (33.3) 1(16.7)
on HCV therapy 8 (11.1) 3 (7.7) 5(18.5) 0 (0.0) 0.115°
Non SVR 6 (8.3) 5(12.8) 1(3.7) 0 (0.0 ’
SVR 29 (40.3) 12 (30.8) 12 (44.5) 5 (83.3)

@ Fisher-exact test
NRTI =

nucleoside reverse transcriptase inhibitor, NNRTI = non-nucleoside reverse transcriptase inhibitor,
Pl =

aminotransferase, SVR = sustained virologic response

protease inhibitor, ART = antiretroviral therapy, AST = aspartate aminotransferase, ALT = alanine
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Table 3 Medians of age, duration of HIV and HCV infection, pretreatment HCV viral load, CD4" cell
count stratified by HCV genotypes in HIV/HCV coinfected Thais (n = 73)

Genotype 1 Genotype 3 Genotype 6
Characteristics = P? P?
N = 40 N =27 N=6
43.5 48.0 47.0
Age (years) 0.086 | 0.352 | 0.963
(27.0-67.0) (34.0-63.0) (37.0-61.0)
Duration of HIV diagnosis 10.5 9.0 9.5
0.320 | 0.870 | 0.690
(vears) (3.0-25.0) (2.0-25.0) (4.0-15.0)
Duration of HCV diagnosis 5.0 4.0 8.0
0.613 | 0.174 | 0.099
(years) (n = 72) (1.0-19.0) (2.0-11.0) (4.0-9.0)
Pretreatment HCV viral load 6.3 6.0 5.95
0.072 | 0.339 | 0.936
(log IU/mL) (n = 67) (2.82-8.02) (4.63-7.50) (4.96-7.08)
. 529.0 525.0 561.0
CD4" cell count (cells/uL) 0.668 | 0.992 | 0.963
(249.0-1748.0) | (190.0-1288.0) | (338.0-764.0)
58.5 48.0 52.0
AST (U/L) 0.697 | 0.858 | 0.591
(19.0-188.0) (17.0-420.0) (18.0-109.0)
54.5 41.0 44.0
ALT (UL 0.428 | 0.289 | 0.559
(14.0-436.0) (15.0-235.0) (11.0-100.0)

P', P?, and P? are P values of the Mann-Whitney U test for differences between the patients with genotype 1 and genotype 3,

genotype 1 and genotype 6, and genotype 3 and genotype 6 respectively.

of HCV genotypes on HIV and HCV infection
status in this study group.

Globally, HCV genotypes 1 and 3 are
the first and second most common strains,
respectively and others are found in smaller
proportions and in certain geographic regions,
particularly genotype 6 is commonly found in
China and South East Asia”'®'”. In Thailand,
distribution of HCV genotypes varies with
geographic areas and major strains reported in
several previous studies were genotype 1, 3
and 6" Similar to the previous reports,

our study indicated that HCV genotype 1 was

the most predominant (54%), followed by
genotype 3 (37.0%) and 6 (8.2%). Notably,
subtyping data suggested subtypes la and 3a
as predominant strains. However, this finding
is relatively inconsistent with data from
the previous study particularly in HCV-
monoinfected and HIV/HCV-coinfected
patients suggesting the most prevalent genotype
3 (47%) and smaller proportions of genotype
1 (34%) and 6 (17%)"”. The different
distribution pattern of HCV genotype observed
in our study is possibly due to the smaller

sample size, study design and patient popula-
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tion. Our study reported prevalence of HCV
genotypes specifically in the HIV/HCV
coinfected patient group mostly receiving
combined ART.

Accumulating studies have revealed
an impact of HCV infection on the natural
history of HIV and HCV diseases ™ " 2.
Before the era of ART, HCV genotypes
were demonstrated to affect HIV disease
progression. Hemophilic patients with HCV
genotype 1 infection experienced acceleration
of progression to acquired immunodeficiency
syndrome (AIDs) and death®. In the
hemophilic group with a low proportion of
patients initiating ART, patients infected with
HCV genotype 1 presented lower mean CD4"
cell count and percentage of CD4™ T cells than
those infected with non-genotype 1, and were
at risk for progression to AlDs-associated
mortality(24). However, in the patient group
with higher proportion of patients receiving
ART, HCV genotypes appeared to have no
impact on the levels of HIV RNA viral load
and CD4" cell numbers®”. Consistent with the
later report, our data analysis in the patients
who are on standard combined ART indicated
no significant correlation between HCV
genotypes and levels of CD4" cell count, and
no difference in median CD4" cell numbers
observed in patients infected with HCV
genotype 1, 3 and 6. Several previous studies
also suggested an influence of HCV genotypes
in HCV disease status. Patients infected with

different genotypes of HCV had significantly
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different levels of HCV RNA!™ 24), probably
correlated with our data indicating that there
was non-significant trend of association
between HCV genotypes and pretreatment
HCV RNA (p = 0.057). However, there was
no significant difference in median HCV RNA
viral loads among patients infected with HCV
genotypes. The previous study in untreated
HCV-infected patients indicated difference in
levels of ALT and degree of hepatic fibrosis
among patients infected with genotype 1, 3 and
6, and infection of genotype 6 was less likely

(13) In

to develop advanced liver fibrosis
contrast, our data analyzed in the group with
relatively high percentages of the treated
patients achieving SVR (41.7%) indicated that
there was no statistically significant association
between HCV genotypes and transaminitis, and
no difference in the medians of AST and
ALT detected in patients infected with genotype
3 and 6, compared to those with genotype 1.
Moreover, our analysis did not show a
significant association of HCV genotypes with
HCV treatment status in this studied group,
while many previous studies have clearly
demonstrated an impact of HCV genotypes
and subtypes on responsiveness to HCV

© 19 With conventional interferon

treatment
(IFN)-based therapy, genotypes 2 and 3 are
more responsive than genotypes 1 and 4,
however genotype 3 appears to be the most
challenging to eradicate with the new DAA
regimens. HCV genotyping and subtyping

continues to be a critical aspect of HCV
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treatments in the era of IFN-free DAAs® 1

Limitations of the study should be
mentioned. Firstly, our sample size is small
and may not be representative of Thai HIV/
HCV-coinfected individuals. This may also
limit statistical significance for the variables
tested. For example, very low number of
patients achieving non-SVR and SVR may
affect statistical analysis for association of
HCV genotypes with HCV treatment status.
Secondly, clinical data were obtained from
retrospective review with unavailability of
liver fibrosis assessment and drug regimens
for hepatitis C therapy that may be required
for further prospective cohort studies in this
HIV/HCV coinfected group. However, this
preliminary data report distribution of HCV
genotypes and subtypes and their association
with clinical status involving HIV and HCV
infection in HIV/HCV-infected Thais attending
Bamrasnaradura Infectious Diseases Institute
that are critical for management of hepatitis C
treatment in the HIV/HCV coinfected Thai

patients.

Conclusion

This pilot cross-sectional analysis
provides frequencies of HCV genotypes
and subtypes in Thai HIV population and
demonstrated a lack of association of the HCV
genotypes with HIV- and HCV- associated
clinical status. A further analysis in a larger
sample size may be required to verify this

finding. The study provides preliminary data

Somkid Srisopa, et al.

which are essential for development of
hepatitis C treatment strategies in the HIV/
HCV-coinfected group.
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Abstract

Preferentially expressed antigen of melanoma (PRAME) is a tumor-associated antigen
overexpressed in a wide variety of solid tumors and hematologic malignancies. Previous studies
have shown high expression of PRAME in solid tumors with high potential as a prognostic
marker and candidate target for immunotherapy. The PRAME expression in acute myeloid
leukemia (AML) patients in Thailand has not yet been assessed. This study aimed to investigate
the expression of PRAME gene in newly diagnosed Thai AML and its correlations with the
disease. The real time quantitative reverse transcription PCR (real time RT-qPCR) was used to
measure PRAME gene expression in 50 newly diagnosed Thai AML and 30 healthy control
samples. The results revealed that 58% of AML samples expressed PRAME gene, while healthy
control individuals showed no expression of the gene. PRAME expression levels in this study
were not correlated with gender, white blood cell count, hemoglobin, hematocrit, platelet and
number of blasts in the bone marrow of AML samples (p = 0.704, 0.094, 0.764, 0.438 and 0.598,
respectively). This study is the first to reveal PRAME gene expression in Thai AML. The result
showing the presence of PRAME at high proportion in AML could be advantageous for

developing targeted cellular immunotherapy against this type of hematologic malignancy.
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Introduction

Preferentially expressed antigen of
melanoma (PRAME) is a 509 amino acid
protein encoded by PRAME gene located on
chromosome 22ql1, firstly characterized in
1977V, The PRAME gene expression is high
in primary lesion and metastatic melanoma.
The human PRAME protein is absent in
normal adult tissues and cells of hematologic
origin, except testis, adrenal gland, ovary and
endometrium. The profound overexpression
of PRAME gene in cancers has led PRAME
protein antigen to be classified as a member of
cancer testis antigen (CTA) which is highly
expressed in several types of solid tumors and
hematologic malignancies. PRAME is highly
expressed in small cell lung carcinoma, breast
carcinoma, renal cell carcinoma, head and neck
cancers, Hodgkin lymphoma, Wilm’s tumor,
medulloblastoma and neuroblastoma®™. The
high expression of PRAME is associated with
disease progression and severity in some
cancer types(]o_m).

The mechanism underlying PRAME
gene expression in cancers remains unknown.
Several studies have proposed that PRAME
expression could be induced by prior
oncogenic protein such as BCR-ABL1 and
RUNXI1-RUNXITI1. The activation of
BCR-ABLI1 gene following the chromosome
translocation t(9;22)(q43;q11.2) in chronic
myeloid leukemia and the activation of
RUNX1-RUNXIT]1 following the chromosome
translocation t(8;21)(q22;q22) in acute myeloid
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leukemia (AML) can lead to the induction of
PRAME gene overexpression(G’ 191D Another
possible mechanism of PRAME gene expres-
sion is the hypomethylation status in cancer
cells. The hypomethylation present in whole
genomic site of cancers enable the activation
of PRAME gene and finally lead to the
presence of abundant protein antigen in cancer
tissues" 1%,

PRAME antigen was also found in
myeloid and lymphoid malignancies. The
expression of PRAME was reported in
acute lymphoblastic leukemia (ALL) which
shows relation to disease progression and
severity(lg’ ') This might lead to the use of
PRAME as biomarker for disease management
and intervention. The PRAME gene expression
in myeloid leukemia was less mentioned in
terms of its disease correlations, particularly in
Thai AML patients. The understanding of
PRAME gene expression in AML would be
more beneficial to the therapeutic approaches
and intervention.

This study aimed to investigate the
expression of PRAME gene in newly diagnosed
Thai AML patients by using real time
quantitative reverse transcription PCR
techniques. The expression of PRAME in
AML samples was compared to that in the
normal healthy individuals as controls.
The prevalence of expression and possible
correlations of PRAME and disease parameters
was assessed to gain more insight information

and further application of new findings into
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the development of novel therapy to combat

the AML and other type of deadly cancers.

Material and methods
AML samples

A total of 50 samples (peripheral blood
or bone marrow samples) were obtained from
Thai AML patients (32 males and 18 females).
The age of AML patients ranged from 16 to 89
years (median age; 56 years). The AML
diagnosis was made in accordance with standard
leukemic blasts morphology, cytochemistry,
immunophenotype of blasts and cytogenetic
analysis. EDTA blood samples collected from
30 healthy individuals with no obvious illness
and diseases were used as controls along with
the study of PRAME gene expression.
The study has been approved by the Institute

Tichayapa Phojanasenee and Sawang Petvises

Biosafety Committee and Human Ethics of

Thammasat University (064/2561).

RNA extraction and cDNA synthesis

RNA extraction was achieved by using
QIAmp RNA blood mini kit (Qiagen,
Germany). Reverse transcription was performed
by iScript cDNA synthesis kit (Bio-Rad, USA).
The primers specific for PRAME were obtained
from the Primer-Blast program. The forward
sequence of PRAME gene primer was
5’-ACATCCATGCATCTTCCTAC-3’ and the
reverse primer sequence was 5 -GGTTTC-
CAAGGGGTTCATCA-3’. The primers
specific for ACTIN gene were obtained from
the study of Baraka and colleaguesm) (Table 1).
The final concentration of primers was 10 LM.
The RNA was stored prior to the quantitative
analysis by real time PCR.

Table 1 PRAME and ACTIN primer sequences used in the study. The 20 bps of forward and reverse
sequences of PRAME and ACTIN genes are listed. The product size of PRAME and ACTIN

genes were 173 and 285 bps, respectively

Nucleotide Product size
Primer Sequence Tm (°C)

(bp) (bp)

PRAME forward 5’-ACATCCATGCATCTTCCTAC-3’ 20 56
173

PRAME reverse 5 -GGTTTCCAAGGGGTTCATCA-3’ 20 58

Actin forward 5-AGCGAGCATCCCCCAAAGTT-3’ 20 60
285

Actin reverse 5’-GGGCACGAGGGCTCATCATT-3’ 20 61
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Real time quantitative reverse transcription
PCR (real time RT-qPCR)

The qPCR reaction mix was prepared
by addition of 10 [LL Luna Universal gPCR
Mix (New England Biolabs Inc., USA),
0.5 HL forward primer, 0.5 UL reverse
primer, 5 LL cDNA template and nuclease-free
water to a final volume of 20 [LL. The qPCR
reactions for PRAME and ACTIN were
incubated at 95°C for 1 minute as initial
denaturation, followed by 40 cycles of 15
seconds at 95°C and 30 seconds at 57 C
as annealing and extension steps. For result
interpretation, the transcription levels of
PRAME as target gene were normalized with
ACTIN as reference gene to calculate the
variable cDNA concentration in each sample.
The threshold cycle value (Cq) of PRAME gene
in each reaction less than 40 cycles was
considered as positive for PRAME gene
expression. The delta Cq was calculated by
subtraction of Cq values for the reference gene
from Cq values of the target gene to demonstrate
the level of PRAME gene expression. To test
for positivity of the test detection system, the
cDNA of SH-Sy-5y neuroblastoma cell line
was used as positive control for PRAME gene

expression in this study.

Statistical analysis
Data were analyzed by using SPSS
version 18 (SPSS Inc., Chicago, IL, USA).

Numerical data were shown as mean, median
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and standard deviation. Qualitative data were
shown as frequency and percentage. Chi-square
test was used to analyze characteristic variables
of studied groups. Spearman-rho method was
used to test correlation between numerical
variables. The p-value < 0.05 was considered

as statistically significance.

Results
General characteristics of AML patients
AML has been classified as hemato-
logic malignancy with high severity. The main
causes of AML involve cytogenetic abnormality
and gene mutations occurring simultaneously.
This study investigated the presence of PRAME
gene, a subgroup of cancer testis antigen
(CTA) found in several types of cancers. The
expression of PRAME gene by quantitative
real time PCR have been tested in 50 newly
diagnosed AML blood and bone marrow
samples. These consisted of 32 males and 18
females, the age ranged between 16 to 89 years
(median age; 56 years). The WBC counts ranged
from 1.19 0 556.2 x 10° cells/L (median range;
46.3 x 10’ cells/L) and blast count ranged from
30 to 95% (median range; 80%). The majority
of AML patients were anemic as shown by the
low hematocrit (median range; 23.8%) and
hemoglobin level (median range; 7.95 g/dL).
Thrombocytopenia was very common in AML
patients as highlighted by the low platelet counts
(median range; 39.5 x 109/L). (Table 2)
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Table 2 General characteristics of Thai AML patients. The gender, age, white blood cell count (WBC),

hemoglobin (Hb), hematocrit (Hct), platelet count and the number of blasts of AML patients

are listed with the range, mean and median

Characteristics Patient (N)
Gender

Male 32

Female 18

Patient
Characteristics
Range Mean = SD Median

Age (year) 16 - 89 55.04 + 16.7 56

Male 16 - 89 56.31 + 18.96 57

Female 28 - 73 52.78 + 11.84 55
WBC (x10%/L) 1.19 - 556.2 94.28 + 118.73 46.3
Hb (g/dL) 4.2-11.8 7.85 + 1.78 7.95
Hct (%) 11.3 - 37.9 23.71 + 5.29 23.8
Platelet (x10%/L) 3.0 - 370 76.66 + 802.42 39.5
BM Blast (%) 30 - 95 71 £ 0.22 80

PRAME gene expression in Thai AML samples

The detection of PRAME gene
expression in 50 Thai AML samples by real
time RT-qPCR was performed simultaneously
with 30 healthy controls. The results showed
that 29 out of 50 AML samples (58%) were
positive for PRAME gene expression, the
threshold cycles (Cq) ranged from 25.26 to
36.00 (mean Cq; 31.27, median Cq; 31.90).
The melting temperature (Tm) for PRAME
gene detection was 83.00. The Cq for ACTIN

reference gene ranged from 13.08 to 21.68

(mean Cq; 18.00, median Cq; 18.52) (Table 3).
The amplification curve of positive PRAME
gene samples and positive control (SH-Sy-5y)
are shown in Fig. 1. There was no PRAME
gene expression in peripheral blood collected
from healthy control individuals indicating the
cancer specific characteristic of PRAME gene.
Randomly selected 5 PRAME gene positive
samples were confirmed by DNA sequencing.
All 5 PRAME positive samples were shown
100% identity to Homo sapiens PRAME mRNA

covered all of 11 variants (data not shown).
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Table 3 The threshold cycle (Cq) of PRAME gene expression in 50 Thai AML samples
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Threshold cycle, Cq (n)
Sample PRAME Actin Cq
(Cq target) (Cq reference) (Cq target — Cq reference)

PO1 30.24 19.20 11.04
P02 27.71 16.69 11.02
P03 31.65 16.53 15.12
P04 27.70 16.69 15.12
P05 27.91 20.43 7.48
P06 29.43 15.69 13.74
PO7 N/A 18.17 -
P08 29.88 19.22 10.66
P09 32.23 17.13 15.10
P10 25.26 20.06 5.2
P11 N/A 21.66 -
P12 N/A 19.65 -
P13 29.46 15.26 14.2
P14 30.13 18.91 11.22
P15 N/A 18.70 -
P16 N/A 19.93 -
P17 N/A 20.22 -
P18 34.31 15.53 18.78
P19 33.76 18.28 15.48
P20 N/A 21.00 -
P21 N/A 19.61 -
P22 N/A 16.92 -
P23 N/A 21.41 -
P24 N/A 21.68 -
P25 28.94 21.36 7.58
P26 32.43 17.24 156.19
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Table 3 The threshold cycle (Cq) of PRAME gene expression in 50 Thai AML samples (Continued)

Threshold cycle, Cq (n)
Sample PRAME Actin Cq
(Cq target) (Cq reference) (Cq target — Cq reference)
p27 26.29 18.72 7.57
p28 N/A 19.52 -
P29 N/A 17.64 -
P30 N/A 18.62 -
P31 33.60 21.00 12.60
P32 32.36 19.46 12.90
P33 36.00 16.11 19.89
P34 33.94 15.30 18.64
P35 32.90 16.30 16.60
P36 N/A 18.87 -
P37 31.90 14.30 17.60
P38 N/A 18.19 -
P39 N/A 20.35 -
P40 33.40 15.39 18.01
P41 N/A 19.67 -
P42 34.04 13.08 20.96
P43 34.75 13.89 20.86
P44 N/A 18.42 -
P45 33.15 13.22 19.93
P46 N/A 20.14 -
P47 34.13 15.35 18.78
P48 N/A 15.97 -
P49 29.95 19.42 10.53
P50 29.37 138.77 15.60
Range 25.26 - 36.00 13.08 - 21.68 5.20 - 20.96
Mean = SD 31.27 £ 2.75 18.00 = 2.36 14.25 = 4.39
Median 31.90 18.52 15.10
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Fig. 1 The amplification curve of PRAME gene. The Cq of positive PRAME samples and positive

control are depicted in amplification curves

PRAME gene expression and disease correla-
tions

PRAME gene expression was revealed
in 29 AML samples (58%) in this study. The
correlation with general characteristic and
hematologic parameters was conducted by
using statistic tools to assess the significant
level. There were 16 males and 13 females who
were positive for PRAME gene expression. The
p-values for gender and PRAME in male and
female AML samples were 0.242 and 0.668,
respectively. The expression of PRAME gene
was also tested for its correlation with WBC
counts, hemoglobin, hematocrit, platelet and
number of blasts in bone marrow. Comparative
statistical p-values between PRAME and WBC

counts, hemoglobin, hematocrit, platelet and

bone marrow blasts were 0.704, 0.094, 0.764,
0.438 and 0.598, respectively (Table 4). There
were no significant correlations between
PRAME gene expression and WBC counts,
hemoglobin, hematocrit, platelet and number

of blasts in bone marrow.

Discussion

PRAME gene is a member of cancer
testis antigen (CTA) expressed in a wide
variety of cancers including melanoma, breast
cancers, head and neck cancers, Wilm’s tumors,
medulloblastoma, Hodgkin lymphoma,
neuroblastoma, myeloid and lymphoid
leukemia. The expression of PRAME has been
related to disease progression, prognostic

marker and severity in several types of
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Table 4 The PRAME gene expression and its correlations with gender, WBC counts, hemoglobin,

hematocrit, bone marrow blasts and platelet status

PRAME (+) PRAME (-)
Parameter p-value
N (%) N (%)
Patient (N = 50) 29 (58) 21 (42)
Gender
Male (N = 32) 16 (50) 16 (50)
0.242
Female (N = 18) 13 (72.22) 5 (27.78)
WBC (x10%/L)
<50 (N = 26) 14 (53.85) 12 (46.15)
0.704
> 50 (N = 24) 15 (62.50) 9 (37.5)
Hb (g/dL)
< 8 (N = 26) 18 (69.23) 8 (30.77)
0.094
> 8 (N =24) 11 (45.83) 13 (64.17)
Hct (%)
<20 (N =13) 8 (61.54) 5 (38.46)
0.764
> 20 (N = 37) 21 (56.76) 16 (43.24)
BM Blast (%)
20-40(N=7) 5 (71.43) 2 (28.57)
41 -60 (N =12) 7 (58.33) 5 (41.67)
0.598
61 - 80 (N =10) 5 (50) 5 (50)
81 - 100 (N = 21) 12 (57.14) 9 (42.86)
Platelet status
Thrombocytopenia (N = 43 24 (55.81 19 (44.19
ytopenia ( ) ( ) ( ) 0.438
Adequate (N = 7) 5 (71.43) 2 (28.57)

malignancies. These highlight the beneficial
of PRAME in terms of therapeutic intervention
and management to get the best treatment of

choice for deadly cancers. This study showed,

for the first time, the expression of PRAME
gene in newly diagnosed Thai AML patients.
Amongst the 50 AML samples, PRAME

gene expression was detected in 29 samples,
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representing 58% of total AML patients.
The expression of PRAME in our study is
consistent with the finding of Epping MT
et al. in which the role of PRAME in cancers
was described”. The expression of PRAME in
larger proportion of Thai AML would be
advantageous for the development of targeted
therapy in AML. Since the expression of
PRAME is restricted to the cancerous
tissues" ' ¥ 72V the use of PRAME as
candidate antigen for adoptive immunotherapy
is very prominent and possible, for instance,
PRAME-specific cytotoxic T lymphocyte
(CTL), engineered chimeric antigen receptor T
cells (CAR T cells), and the development of
specific antibodies target the PRAME antigen.

The correlation between PRAME and
general characteristics of Thai AML patients
has also been investigated to gain more
understanding of gene expression and disease
status. The 50 Thai AML patients in the study
were mostly anemic as shown by the low
level of hematocrit and hemoglobin. The
majority of AML patients were thrombocyto-
penic with a variety of leukocytosis. These
demonstrated that the Thai AML patients were
at high risk of severe anemia, bleeding
tendency and more prone to infection due to
loss of normal functional blood cells. The cor-
relations between PRAME and gender, periph-
eral blood hematological parameters and bone
marrow blasts were determined by statistical
tools” *'” There was no correlation between

PRAME and patient gender, WBC counts,
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hemoglobin, hematocrit, platelet number and
bone marrow blasts. These might be due to the
preferentially low sample size of the study.
Since the annual occurrence of AML in
Thailand is not high enough, the accumulation
of patient samples is limited. Further studies
need to be conducted for better outcome.
Overall, our study revealed, for the first
time, the expression of PRAME in newly
diagnosed AML in Thailand. Even though the
proportion of PRAME gene expression in Thai
AML patients did not differ when compared
with the other ethnic and races, the expression
of PRAME has shown a promising tumor
target antigen that can be further explored(zz).
The proportionally high expression of
PRAME in AML patients might lead to the
development of novel treatment to fight the
course of hematologic malignancies. By virtue
of PRAME being the most privilege CTA
together with the capacity to be recognized
by MHC II molecules, this would enable the
recognition by cytotoxic T lymphocytes and
other immune cells resulting in the functional
immune response against PRAME positive
cancers. These would ultimately lead to the
adoptive use of PRAME as target antigen for
cellular immunotherapy via different strategies.
Furthermore, to gain more information on
PRAME expression in AML, prospective
studies equipped with more advanced
scientific tools would be necessary to pursue
for better beneficiary outcome in the field of

cancer research.
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Abstract

Currently, carbapenem and colistin resistant Gram negative bacilli are increasingly
reported worldwide. Moreover, mcr-1, a plasmid-mediated colistin resistant gene, has recently
been reported. The finding has brought clinical concern because colistin is the last-resort
antibiotic for the treatment of extensively drug-resistant Gram-negative bacterial infections.
Therefore, the prevalence data of colistin-resistant bacteria in different areas of the country can
be used to support the prevention and control measures of these organisms. The objectives of
this research were to determine the prevalence of colistin resistance and investigate the mcr-1
genes among third generation cephalosporin-or carbapenem-resistant Enterobacteriaceae
isolated from patients in Ratchaburi Hospital during June 2016 to May 2017. A total of 243,
non-duplicated and non-intrinsic resistance to colistin, clinical isolates of third generation
cephalosporins- or carbapenem-resistant Enterobacteriaceae were used in this study.
The bacterial isolates were screened for colistin resistance using Mueller-Hinton agar containing

2 pg/mL of colistin. The colistin resistant isolates were determined the MIC of colistin using
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broth microdilution and the mcr-1 gene was investigated using PCR assay. Forty (16.5 %)
of 243 third generation cephalosporins- or carbapenem-resistant isolates were resistant to
colistin. These strains were mostly detected in surgery, medicine and ICU wards at 45.0, 37.5
and 10.0 %, respectively. Urine, sputum and pus/swab were the top three sources where 42.5,
27.5 and 15.0 %, respectively, of colistin-resistant isolates were detected. The colistin MICs
of these isolates ranged from 4 to > 64 ug/mL. The mcr-1 gene was detected in 6 isolates,
5 from surgery and 1 from a medicine ward, in 3 pus/swab, 2 sputum and a blood sample, all of
which were identified as Escherichia coli. The colistin MICs of the mcr-1 positive isolates
ranged from 4 to 16 ug/mL. In conclusion, the prevalence of colistin resistance and
the existence of mcr-1 gene in third generation cephalosporins- or carbapenem-resistant
Enterobacteriaceae among patients in Ratchaburi Hospital would raise the awareness and
proper use of antibiotics. The information could also be used as an input for prevention and

control of the hospital spreading of these resistant organisms.

Keywords: Colistin resistant Enterobacteriaceae, mcr-1
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P A o a oy ' %
miniun nuenlanndsdansisveadihelis
7y wazkumsnageuItadeduduriinieny

= = . .
MINAFOUMITIAN (biochemical test) V89
4 a wva a a ) :/I dy
%0 UAMIa3 I Tanenanyys Ml
e o X dow - g X X
ded1ayenlFlunisanu ldlsivenasnsen
Tnaaaulaeriiia Uszneudie Proteus spp.,
Providencia spp., Morganella morganii waz
Serratia spp. (AufIBE1AIUARDUNQUILY
W.A. 2559 faasuUngEAIAN W.A. 2560 1UIU
y X e e X < v
Madu 243 dreda fedraregniavuinuluy
glycerol stock Ngauvini -80 vernLralbed lag
4

MmMsnzireuu MacConkey agar (Becton
Dickinson, USA) uwaziilusiiguuimnzired
gaumil 33-37 esrarded una 18-24
Flua Aeuthanlslumsnagey

2. MIasvnAnIadt¥enaslaaany lagls
agar screening

" X ., )

139919t%062081914 normal saline
solution (NSS) 15:1a3 3 Hadans wazdsuany
ﬂju‘lﬁtﬁﬂuwhﬁu McFarland standards No. 0.5
N0 h@edSias 10 lulasans veaasuu
21M1312894%0 Mueller-Hinton agar (MHA)



7246

(Becton Dickinson, USA) RERGEGGEN

2 lulasnfusediaaans (Sigma-Aldrich, St.

Louis, USA) #3910 unfigaumini 33-37 aam
~ o o X A a

Erased WU 16-20 $r119 1irensyuueIms

WeareINadeuna MIC wazihldadandue

WoATIVNTU mcr-1 ao 'l

3. msnagauanyhuvulSinadnnzrives
t‘%ﬂﬁiﬂfﬂiﬂaﬁau @1835 broth microdilution

ey screening agar 1NAdY
mea1 MIC #1835 broth microdilution® *
fisvduanudutuvesenladany vhay 0.125,
0.25,0.5,1,2,4,6,8,16,32 waz 64 Talasnsu
ABNAGAAT UATAIUANAMAINAITNATBLAIY
L%@é’ﬁ'ﬁqmmgm E. coli ATCC 25922,
Pseudomonas aeruginosa ATCC 27853 uwaz
E. coli NCTC 13846 (colistin resistant strain)
e MIC #ldmnudanamanageusadimyiua

1Aen1A3514989 European Committee on

o £ o ¢
ljﬂjﬁﬁfm ]Q’Hqﬁlﬁ"ﬁ’i uasnole

Antimicrobial Susceptibility Testing (EUCAST
2018)"? Gaulanamsaeenlagldam MIC break-

point >2 ‘lulasniusdetiaaans

4. M3ATIIMIYU mer-1 A1935 Polymerase
Chain Reaction (PCR)

1@383 boiled DNA template Tagiwz
L‘%B‘ﬁtiﬁfguu screening agar 14 Tryptic soy
broth (Bacto'", France) ﬂuﬁqmﬂqﬁ 33-37
ssrwadend 1flunm 18-24 $lua iy
WigeiSinas 1 fadans suaudy TE buffer
500 luTasans thlaifud 13,500 seudewit wu
5 Wi wmehuld (supernatant) faudAy TE
buffer 500 Tulasaas wanlvdniu il heat
box # 95 sarmaLFed 1w 20 i udusly
Huda 3 it i 13,500 soUMPINN U
10 i wazgaivdula ilUasiameu mer-1
& PCR Tag primer ftdonld uanslu Table 1

Table 1 Primers used for amplification of the mcr-1 gene

Target gene Primer sequences

Amplicon size (bp) Reference

mer-1

CLR F 5’CGGTCAGTCCGTTTGTTC’3 309
CLR R 5’CTTGGTCGGTCTGTAGGG'3

Liu et al., 2015

UfAse1 PCR TulSuasnaviua 20
Tulnsdas Uszaeudis ANTP AANNINTY
2 fiadluan3, primer udazzfiafanududu
2 lulasluas, DNA Taq polymerase naNu
Wadu 5 giindelulnsdns waz boiled DNA
template U511as 2 lulasaas dwm3u PCR

.. ‘il k% % P .
condition N¥1sznauae initial denaturation

N 94 paraled WU 5 W denaturation

94 perwalFod Ul 30 U7 annealing
56 parnalFed w1u 30 I extension

=) S =i

72 sasaFea 1w 30 3 Husuu
35 501 wae final extension N 72 83fLsaLEed
Wy 5 Wi 1ndul PCR product #1614
Y A A A
AR UMERzMIsdadtanIns IWIFana1u
Watuvedamaviesaz 2.0 (w/v)



& a_a ~ . & . ' . .
ﬂ?WJﬂﬂsUfNﬂ75@95’/72?73757’97747]3\7!!1/?77’]!5?] Enterobacteriaceae nAeneyINqu third generation

7247

cephalosporins W3iemsuminuiiuenlaninddinsisvesgihelulsawenianyys

a v
WNanN133vY

¥
= v

1. namsnsIvnAnsesMItIenanae ladany
d' v v o 1 a aAa
Aanuindy 2 lulasnduneliadans wazwua
A5298UduAI8 MIC

X o A ¢

NNFBUUANGTYUAITNAVINA Entero-

bacteriaceae ﬁaatnﬂfjll third generation

. A s =~ o
cephalosporins #38 A1TUINWLUN 1UIU
243 ¢netha wulllu E. coli 146 detha K.
pneumoniae 86 19813 Enterobacter cloacae
complex 8 0819 Klebsiella aerogenes 2
$0819 waz Salmonella spp. 1 fodha 1ivih
nnadeuAansaInsaadavlaadau 1ngIs agar
screening WU IHRAaUINTIUIU 48 FI0619 LAY

et ldasiamar MIC aeenlpadaudieds

broth microdilution Wull¥enedelndanu
11U 40 Freehd (Fevar 16.4) laeilu E. coli
21 §9813 waz K. pneumoniae 19 §198614

4 . ¥ X v

WoTuunseneeIng 40 §Ig19mu
ununitheuazyiindadingr nuhundmanves
£ X A w, .
Wwenedeenladarufedihsununfasnssuuaz
WHUNBIYINTIN FIAToUAgUNTITREaT 80 Va3
WaA NNy (Table 2) waziladuunmIN
Yszindadensianud wedlvgiwumniga
NnadsdansIannifdannsiesas 42.5 (17/40)
soaardu@ennunnianvis Jewaz 27.5
(11/40) wazanviveavise lsiihe 3eeaz 15 (6/40)
(Table 3)

Table 2 Distribution of colistin resistant Enterobacteriaceae in different departments

Colistin resistant Enterobacteriaceae (n)
Department Total (n) %
E. coli K. pneumoniae

Surgery 13 5 18 45.0
Internal medicine 6 9 15 37.5
Intensive care unit 0 4 4 10.0
Pediatrics 1 0 1 2.5
Physical medicine and 0 1 1 2.5
rehabilitation

Outpatient 1 0 1 2.5
Total (n) 21 19 40 100
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Table 3 Distribution of colistin resistant Enterobacteriaceae in different clinical specimens

Colistin resistant Enterobacteriaceae (n)
Specimens Total (n) %
E. coli K. pneumoniae
Urine 10 7 17 42.5
Sputum 3 8 11 27.5
Pus/Swab 5 1 6 15.0
Blood 2 3 5 12.5
Body fluid 1 0 1 2.5
Total (n) 21 19 40 100

2. wamsnaaeuanuhuuulSinadansy  dosladadu ves 3o E. coli uaz K. pneu-

voutwaneslnaany @193 broth microdilution  moniae fedaud 4 71 >64 llasniudeiiaaans
nanadeuAN BB ILATIZEUATY (Table 4)

avaaglaadgAy 91uIU 40 fI9819 Wy MIC

Table 4 Minimal inhibitory concentrations (MICs) for colistin of Enterobacteriaceae resistant to colistin

X Colistin MIC
Organism Total (n)
4 pg/mL | 8 ug/mL | 16 pg/mL | 32 pg/mL | 64 pg/mL | >64 pg/mL
Escherichia coli 5 10 5 0 0 1 21
Klebsiella pneumoniae 1 1 5 9 1 2 19

Total (n) 6 11 10 9 1 3 40
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cephalosporins W3iemsuminuiiuenlaninddinsisvesgihelulsawenianyys

3. wamsnsIMsunes mer-1 @1833 PCR

NANAATIIMNBUREN¥TIA mer-1 #e
33 PCR luifonlinanadolndddn $1uiu
40 fhoge wudeilinarndetu mer-1 91y
6 $10613 Taenuiihude E. coli ﬁéﬂ@iamndu

third generation cephalosporins NIvuA FUFD
S~ o ¥ o
nnuou mer-1 wonlannitheunundasnssy
5 §19813 uazeyInITH 1 feod neii MIC
aeenlndaiu aglurie4-16 lulasniudeiiadans
(Table 5)

Table 5 Demographics of colistin resistant Enterobactericeae carrying mcr-1 gene

Sample Colistin
Strains collection Department Ward Specimen | Organism | Drug resistance MIC
date (ng/mL)
RBHO37 |Oct 14, 2015 Surgery Male surgical Sputum E. coli |3" generation 8
ward-2 cephalosporin
RBH049 |Oct 18, 2015 Surgery Pediatric Pus/Swab E. coli |3" generation 16
surgical cephalosporin
ward
RBHO056 |Nov 15, 2015 Surgery Orthopaedic | Pus/Swab E. coli |3 generation 8
surgical ward cephalosporin
RBH134 |Feb 21, 2016 Surgery Female Pus/Swab E. coli |3 generation 16
surgical ward cephalosporin
RBH135 |Feb 6, 2016 Internal Male medical Blood E coli |3 generation 8
medicine | ward-1 cephalosporin
RBH162 |Mar 27, 2016 Surgery Male surgical| Sputum E. coli |3 generation 4
ward-1 cephalosporin
a t4 =2 v X X a _a
So15aiwazasi NnMsAneaitnumsaeeladdau
Q

ne P X4 %
NuIdeasiiasnanyanizlulye
A ¢ . A <
LWUANLIYIIA Enterobacterlaceae Luﬂ\jﬁ]’]ﬂLﬂu
wannoelsaldvatsszuy waztduenwylaluy
sEuuMaAuaImsvadauill s lvansa
UNINTENLAAMITZINAL faTunnLye a3
U Sl g v o L4 £ U 4’
mycheneasuaeeual asmiimsinmngihen
o X .y 4 X . X,
Aaremlaenn LileannL¥eiinaznafasvialy

ngu lwdihodesiala

luire K. pneumoniae waz E. coli vntiu Tag

wulue K. pneumoniae Sovaz 22.1 uaz E.
Y] & Ao P =

coli 3ovaz 14.4 Fandanlnalpsanumsany

4D Adeanums

U839 Moosavian ttaz Emam
ponlaadauluiye K. pneumoniae Sovaz 21.8
(26/119) waz E. coli Sevaz 10.8 (38/351)

nuenldnndediaihelulszinagni
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E. coli
. X 4% - = 2
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11U 40 §79819 WIATIIMTY WUNHTU
mer-1 Fanvluxe E. coli wintiu Taglinylu
\¥0 K. pneumoniae waze MIC fognlaadaudl
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=~ = X a A
WEU mer-1 99 mer-5 VU UUAN38IA
Enterobacteriaceae Romagna NMIADULIHID
99993 luFIatAaudIMAN W.A. 2559 DaLAeu
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B M@dnymdu mer-1 ludreg e

AT
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1%

< o ¢
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mer-1 1M 4-32 lulpsniudeiadans Faiyo
.2 ~ | A < X Aa
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Detection of Yeasts from Cockroaches’ Intestine by
Polymerase Chain Reaction (PCR) Techniques and DNA
Sequencing in Internal Transcribed Spacer 1 and 2
(ITS1-2)
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Abstract

Cockroaches are omnivore that are capable of transmitting many human pathogens.
The major habitat is dwellings, so there is a high possibility that pathogens are acquired by
cockroaches. This research aimed to explore the yeasts in gut of cockroaches collected from
Bangphli housing, Bang Sao Thong District, Samut Prakan province. Polymerase chain reaction
(PCR) method was used to amplify the internal transcribed spacer 1 and 2 region (ITS1-2)
followed by DNA sequencing to compare the findings with NCBI database. The results revealed
that 75% of the yeasts were opportunistic pathogens in human classified as Candida tropicalis
(40%), C. glabrata (20%), C. nivariensis (5%), C. palmioleophila (5%), Pichia kudriavzevii
(5%) and the other 25% were non-pathogenic yeasts. These pathogenic yeasts can cause serious
infections in immunocompromised patients and have been recognized to have high incidence of
drug resistance especially to the azole group. The data from this study emphasized the significance

of cockroaches as potential vectors of medically important yeasts in community environments.
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Transcribed Spacer 1 uas 2 (ITS1-2)

NN

ua@gany (cockroaches) tiuuyasiod

Y

1u order Blattodea fmstaiaytavlauula
s . . Q. o o
duYId (incomplete metamorphosis) (udain
Y

aaﬂmﬁu“lunmﬂmaﬁu ﬁ'flLaﬁJiﬂﬁ‘Uu1ﬂﬂ§$N1ﬂ!
1-5 wufAmas unasauAvemsuazdalfnala
‘VIEﬂU’L]iZLﬂ‘VI LBU ﬁ"]ﬁ ﬁﬁl'g ey E@uve uas
s = v A o

23913 ﬁ'lt’JW‘Llﬁq‘]Ji’NLLNﬁQﬁTUT]W‘Uulﬂ@ﬂlI‘VIWﬂ
offsuazuradgusude g nnfiga 5 Sudune
American cockroach (Periplaneta americana),
German cockroach (Blattella germanica),
Brown-banned cockroach (Supella longipalpa),
Australian cockroach (Periplaneta australasiae)
wae Large brown cockroach (Periplaneta

M Juendfevoaunadivaiil

brunnea) Muaay
o va s 4 1 a d ¥V d‘ s
inwulnddaduuyed 9y ermsnaisd thunvin
21y wazvierhneAndy unassuiluuvidadzay
&’ d‘ Il va as 4 v A
welsn manedlnazaduuyudlszneviuiidoms
Auvp NI UFVUEAUINITTUa8aRAINAIY
o Y a 2{1 4’{’ a' k%
mlnaamsdueuveayelsamudanindon
M ~ sa ~ o )
il denymdivermsnunassuduiaenala
4 v
Suwerelsald 15u Salmonella FuTumvgues
& A X ' A
Tspemsiuiy wazuennnyelunguuuanie
Y [v3 I a v
wd) wnasanudadumvizues Usaa hhia wazn
aneg> Y
13) w.et. 2550 Salehzadeh A uas

@) o N =
FeNUMINULUANGY Usda wazsn

AU
a a =< o k2
y3naimeusnuazmely sruaamelualdves
wHAIEUNLAYAIBE199In15aneINa wazhwn
adgludisssnanuay Yszmadvrnu lnguuaise
4 R - 4
NAVNNNGAAD Enterobacter spp. Usdanwy
A A o 2w . . .
NANGAND AILANIBUDI Enterobius vermicularis

. . ¥ 4 4 -
wazluvea Ascaris spp. Wonnnunnngane

Candida spp. FuwennudiIvajilugeniinim
dAmamsunnd dnisdadinlemaidoslums
Aawelulsannavesdiheandie deanlul

) wyhruen

W.A. 2551 Saichau P. wazane
vaunasanuietdeeguinuvedthelu veq
T3INENLAFTTHRANEAS LRANNITZNYTA WU LB TR
Candida spp. Nenmnsanelsnlunyyd wazeln
4
ihwedadmngfiheld dexnluil w.e. 2557 u
%4
Uszinad3n Hussein AN l@dne1¥e Candida
spp. NARIVBIUNAIE VLA ULNALTUIATANNTANY
U30 1BU 09t Hed5uuun #e9nd) wazvied
ey AMsgudenvsuiuinedoluy
Al-Diwaniya city Tngueniyalagidmaillulni
wazdlulnil ﬁqﬂwmﬂu Candida albicans
(Sowaz 44.6), C. glabrata (5ewaz 23),
C. krusei (39802 19.6), C. tropicalis (3ovaz
7.4), C. dubliniensis 5ovaz 3.6) uaz C.parap-
silosis (3ovaz 1.8) wanadauanylideendiu
tqs/ 1 }!’ 1 gd 4 .
W31 wudndeawaiiiinnulifnes) nystatin
4
(3owaz 98) fluconazole (3pwaz 89.3) uazfAode
4
¢1 ketoconazole (Jewar 16) wenvniidagy
%4
1Ay e nuuasauuInnInuNasIu
andy©
% k% k4 ° YV 1 I
Toyadnaau lviiuiuaasanuiiuy
Ao o A v o P P
unasnaduazineIfesiuuyd lasiamziu
~ & o X
gumw wnzilemaummzlumsiiyedealsa
nguypd daluanziidedsfesmsinsiiave

IS g

d‘ 1 I3 4 a 4
ﬂﬁ@ﬂ@qﬁluﬁ'lul’d‘llﬂdLLNﬂQﬁT]J"i]']ﬂUiL’JﬂJﬂ@Q"Izﬂ

fivinend TuguFUANZLINE AUaLaLEI5
gunennunst Janiaaynsdnms lagldmaiia
Uffse1gnlyd PCR wazmsmarduiuausom
internal transcribed spacer 1 way 2 (ITS1-2)

re gionm
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1¥dreg1auuasausiuiu 55 ¢ 9n
Yinwredganineife lusursuanzu1ang
MUANAUMEI B1ABNAUMEI Tavdadynsnms
udedalagmingaiaudildlugananadnian:

dl v 1 o I~ d' a

sivalviiimssemenma diniiungamgil -20

I va @ g
asrnalsed waldaduee Cryptococcus
neoformans (C. neoformans) Lﬂuﬁam‘nﬂu
Wauln (positive control) @niumsin PCR

1300 ITS1-2 region

= r’il &l S 4 [ v
2. MsATENLazINIzLIagFedadainalld
YaIuuAIaY
o = Y L gy a
MunasnuusunaInTingumgi
viealszanar 5-15 Wi uunsiialaslddnyas
MUUBNVDIUNAIEY vidannduusly 70%
alcohol {unm 5 i semethadu iamda
) a $4 k%4 k4 %4 k2
ATAUT UM UIIIVRINBIULNAdIY wadlF
forceps Avdua ldvasunasavldlu glass plate
31 0.85% normal saline ual¥iazidea 14 ls3a9
Y gy .y y .
aaihnlannmsvadildusassunamualdly
naen Eppendorf a1 11y (streak) vusms
18991¥0 Sabouraud dextrose agar Nl 0.5%
chloramphenicol (SC) ﬁuﬁqquﬁﬁauﬂu
s a s ) 1 %
v 3 Ju Wnsandnvarlalativazdeagmeld
k4 Y ad 2 Y =
N8099an3IANAI8IT wet mount (JauAI8d
lactophenol cotton blue, LPCB) I glalatize
IS d o 1 A [l ] 1
ganaziidnyazglienanvisesd 1y vinalvaind
prapn - Y v s
wuaisy wazilegnielandessansseiny
o s gAaA ' .
ANYUZIDIFARTAANNNTUANNUD (budding
a4 X da v X
yeastcell) enwenanyazdnanlimzides
VU Sabouraud dextrose agar (SDA) Wiiluive
4 p? 4 y
nlnannmstudeu wemsnaaevluduneu

foll

WA ANINIRNYINa UasAe

3. mamsasiouensindedadeinarld
unaganuaIsIzmadlulni

3.1 ﬂ1iaﬁﬂﬁ1ﬁﬁuqniiu%1nL%@ﬁaﬁ

WiFeddadery 2 Julu Sabouraud
dextrose broth (SDB) Hadhmhadu iuan
Wud -20 esrwalFeadiuin wheenuld
lysis buffer udrdfinAad1835:1A3§ 14 phenol-
chloroform-isoamyl 1a5Wug assuilalSasm
AMUUTANEMBIATEY Nanodrop 1000 (Thermo
Scientific, USA) waivsul#isanududummiy
10 luniueolulasdns

32 madindFinamiugnasudieis
PCR wazmsmaduiuauim ITS1-2 region

Lﬁuﬂ?uwma1ﬁﬁu§ﬂﬁiuiuawiazaw 50
lulasans Galszneudie 1x Hot start PCR
master mix (Biotechrabbit, Germany), 1
Tulasluans ITS1 forward primer (5’- TCCG-
TAGGTGAACCTGCGG- 3°), 1 'lulaslua§
ITS4 reverse primer (5’- TCCTCCGCTTATT-
GATATGC- 3’) waz template DNA 0.1
Tulasnia waadidhiy wdniliiindsun
m3vugnasuluiaies ThermoHybrid PCR
thermocycler (Ashford, Middlesex, UK)
¥ PCR product #l&lasraaovlagds
gel electrophoresis 1A ﬂﬁ?uﬁﬂﬁu?fj ‘Vl%riﬂ ol
GeneJET PCR purification kit (Thermo
scientific Inc, USA) wazdlUfiusdn Macrogen
Ysznamnald ieasmaméarduiiaalelng
(DNA sequencing) é’wm’%aa ABI PRISM 377
DNA Sequencer udnhdduiinalelng il
Wisuifvuiudeyadiiuiliadlendueaizon
'ﬁ'ag‘i“lu GenBank Tagl¥lisunsu BLASTN
mylenzideyaladamanssann Tiud 91uu

% I %
Soway Wudu
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Transcribed Spacer 1 uas 2 (ITS1-2)

HaN3IVY

1. MINUUNNERUT UMAINY
HaMITILUNE sRUTUNAIEUTIUIY

55 ¢ wuluuwassuamewug Periplaneta

. 2 v = o o
americana YNYUA (3890 100) YvU1Aa193817

15zanen 2.8 - 4.4 wuAuAs anyazadiuaziln
S 9; a 1 < d‘ 1

umheauas vinauduuIIndnagudiuen
(pronotum) HYAdMNL3NMVBLABNTBLAIBUAL

dnaea (Fig. 1)

i

e

P N\

o

Fig. 1 Characteristics of American cockroach found in Bangphli housing area

X a ¢ oy ¥
2. ﬂ’]ﬁl‘w']glf]ff]ﬂﬁﬂi]’]ﬂa’]vlaﬁl»tuaqa'lﬁLtﬁgn'li
o X A g v v ¢
ﬂi')ﬂ@ﬁnymgL‘Faﬂaﬂﬂ’]ﬂiﬂﬂaﬂnga“iiﬁu

NAIDYIIUNAIEY 55 FINVUNAIE

=

wodanluald 36 @ (Fevar 65.5) Talatives

o % =

e a A =
TANANHUSANYVIILUANLIYAD NAN VDULIYY

@) Sh.

IS =2

U FUNIUDIATN TVINAUANGNY TFURIY

ot

J a a A o % =
Audnadszinm 2-3 Nadwas edeudivd
LPCB uimdesameldndesyanssminuidnyos
= ' PR o IS ¢
3 vnalmginhuuaiise wensdnuiuwad
o oda ' o X~ o«
ganimsuanye unaasuUEINLseTaaly
3 v ' a A g a d’du
aildinand 1 vila Aewuire 2 sianNdnyme

Talatlsnady Taoiisnnuiianua 6 @ Anuige
gad 2 wia (Govaz 16.67)
Naﬂﬁ’dﬁﬂLLﬁtLﬁNﬂ%N1mﬁﬁﬁuﬁqﬂﬁN
Wi ITS1-2 Madedadedas 42 lelwan
wudld PCR product au1a 700-1,000 bp
(Fig. 2) dlohaduwaveaide usuieudy
gudeya NCBI laglsllsunsn BLASTN
apl ¥ hgedadinuludfunasavie C.
tropicalis (39vaz 40), C. glabrata (3av0% 20),
S. sinensis (%'aﬂa: 10), P. kudriavzevii, C.

carpophilia, C. palmioleophila, C. nivariensis,
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ladder Pos Neg 1.1

D52l

WA ANINIRNYINa UasAe

27.1 332 401 441 541

Fig. 2 Gel electrophoresis of TS 1-2 region amplification between 600 - 1,000 bp. (Lane 1 = 100 bp

ladder, lane 2 = positive control, lane 3 = negative control, lane 4 - 13 = PCR product of each

sample)

Candida spp., waz uncultured fungi 26190y
$avaz 5 muady (Table 1 and Fig. 3) law
won C. rropicalis lannaldunasay 18 ¢
(evaz 50)

Insal
WANIITULUNAIDYIIUNAIAIVIIUIU
55 @ Wu’jWnﬂﬁ'JLﬂuﬁ1ﬂﬁu§ P. americana
5082z 100) GT;QL‘ﬂuﬂ”IEJWuﬁ:ﬁWU:J”IﬂﬁQW
Wwdszindlnsuazdenndosiuniuideves Nam-

8) Ao _w a
NANIVLNAIFATIVUILIU

mane S WAYAUE
Tsangnalutadinensutandlaglsiudnnd

=) s s % 4 1 dlu
wiHlgIazAudnuIYszend wuhunasnundy
18 100 dniluneviug P. americana fiavua
UazNNUITeVDY Tawatsin A UAZAE FIAN
JuunasavusSunineIdy 14 danialu
ﬂizmﬁ‘hlﬂ wmmaqammﬂﬁuﬁ: P. americana
nnige Ae¥evas 60.9”

X A s oY

NAN15ASIIM TR IR lua lduNasay

A G ] ' ¢
wuivredaanainsanelsauazhidelsnaluuyud

Tagnuyedannalsa (Soaz 75) AT ¥edda
Tairelsn (Jewaz 25) lauiyeddannalinfe
C. tropicalis, C. glabrata, C. nivariensis,
C. palmioleophila waz P. kudriavzevii waz
g = (d‘ [ A . .

Wwogdan linelsafe S. sinensis uaz C. carpo-
. Y, o X o, o
philia wennatiudlwenddlinnuinelsa

A ] s ] -~
niollwmszdalinunsneaune uncultured
fungi waz Candida spp. waddaanalsadnuinn
A o Y A . L= oo
ngaludldunasany fe C. tropicalis $adailu
&’ 1 4'4! wa 4 1 d' 1
woenelinnlgliamsaimsnelsamnngalungy
(10)

Candida non-albicans f8l5n candidiasis

ludniiglifuiuunnseauazidnima/asudie
I 3 o X

93872 InNedalinenunudanmsaedsslu
nfjll azole Tagtawizen fluconazole Lﬁuum
319 Yedadrelsaimumnaiudusy 2 Ao
C. glabrata fmJuiseniigianaimanylu
I’fjﬂw candidiasis (Hudugy 2 lundu Candida
non-albicans 83910 C. tropicalis L%a
C. glabrata AeliiAnmIAnLTeL3 ATeIRaDN

wazihngesnasa (vaginal and vulvovaginal
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Transcribed Spacer 1 uas 2 (ITS1-2)

Table 1 List of the nucleotide similarities of ITS 1-2 region sequences from cockroaches’ yeast isolates

Size (bp) Yeast Max Score E-value
700 Candida spp. NYNU 14772 774 0.0
Pichia kudriavzevii strain AO36 811 0.0
Candida tropicalis strain 4S 1,411 0.0
750 Candida tropicalis strain Hb39 715 0.0
Candida tropicalis isolate SY4-1 841 0.0
Candida tropicalis strain H195A 802 0.0
780 Candida tropicalis isolate ZJ15 675 0.0
Uncultured fungus clone 038A42229 57.2 5e-04
800 Candida tropicalis strain DBMY38 99 2e-16
Candida tropicalis strain ATCC 13803 813 0.0
Candida carpophilia 18S ribosomal RNA gene 896 0.0
850 Candida palmioleophila isolate H3-4 994 0.0
880 Saccharomycodes sinensis strain AS 2.1395 1,149 0.0
900 Candida nivariensis strain WM 09.151 708 0.0
Saccharomycodes sinensis strain AS 2.1395 1,134 0.0
950 Candida tropicalis isolate SY3-2 763 0.0
Candida glabrata isolate Kw664/09 523 9e-145
Candida glabrata strain DM 02 1,452 0.0
Candida glabrata strain ITSH18 1,286 0.0
1,000 Candida glabrata strain DM 80 1,982 0.0

candidiasis) uazifagiiunuhiimsnelsanaaniia

Vv

#u superficial waznaliAuuy systemic candi-

T S . X

diasis WNAU DNTIATIYNUTATINIADADY

Tungu azole insnnaunndl'™> ' dmuize
. . Lo X A wa P

C. nivariensis \uiwerelsnnigiamsaimsny
z 4 o X 4 i

NNy eannuiyeaislomandelsalunni

(17, 18)

QHANAUUNNTDY waziNngnumMsnalsaly

#1hetumu (diabetic patient with candidemia)
2 2o X . . . o g
anadanudwe C. nivariensis 1NaggRUdl
X ' £ (19, 20)
NINUMIABABLINGN azole 3NATY dau

o C. palmioleophila \JwFemslomaine

(21, 22)

Tsnludnigifnfiuunnies waziNeNyY

X X o« a X A >
ﬂ'liW‘]JL‘BE]uEluW"]fLﬁiﬂﬁﬂ‘ﬂ WU eatgaludnn 9au

(23-25)

4 4
nluunashusnathmeau AMANMINY
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Uncultured fungi
5%

Candida glabrata
20%

Candida nivariensis

Saccharomycodes
sinensis
10%

WAT AINTRNYING UasAM:

Candida spp.

5%
Pichia kudriavzevii
5%

Candida tropicalis
40%

Candida carpophilia
5%

Fig. 3 Nucleotides analysis of cockroaches’ yeast isolates with global distribution of BLASTN

watllua ldunasanuilumsiudlouanmsnu
21YNIVDIUNAY UAZNANUIFeVDI Rasmus H.

(26) £ .
WunNIInenoe1 fluconazole was

LAz
' . & v = ~ X
TAeen itraconazole Lanilee J981INNTABDAD
. y X,
1 itraconazole lalusuina wazi¥enelsn
lunyudnnuludl§usasanvdnsiianiafoe
P. kudriavzevii (3avaz 5) iU teleomorph
(sexual stage) You¥e C. krusei BI1¥o
P. kudriavzevii Wil 1ue1ymsvisinaed tATenu
dl Y a A Id o Y a ]
midnnnsayiny waziduanvgrilvinaemsii
! Y o z 13 I 2{’ 1 yd‘d d' [
@eld anvisdailuedelsaludniinnindss wu
Wd’ Vo a Y [ < Y
gnlasueinagiiaudu amsn wazfiie
HIV 72 yazdanuiuroeiinesasn fluconazole

fg®”

¥ '
S a A

I ] v v =

C’NV]ﬂaTnJ']EU’N@]uLGUﬂnﬂ‘BuﬂNﬂTINLﬁUQ
1] 4

=~ X

1 a &I Y U St 1
aemsaayeludiiendudsiuazinmsnedes
v X D e 2 ve X
Murenluviangn Aulumslaivenelsn
v XA 4 A o aa ' A
wiaiaeNuaNudAyeAdtinegann MmN
~ ' A & Ao o
Nunassnuegluguyy deddumnsndidalu

Do e A o S .
msinifadedsadmivaylumauniunguides

2-

dld ayY o ! ‘Ud' Yo ayY o
U ANNAUANNUUANIB @.ﬂqﬂiUUWﬂﬂ@]NﬂNﬂu

eXe

the HIV fthenzGadiadenvn uazdnu/aeu

U

- e

[ 4‘ .&’ IS} g 1 [
Meaielr tesnnreddanalaadiulvaiilu
welundu Candida spp. Fadalvitialsa
e . wy X :
candidiasis "lﬂLLa:mwmumiﬂamaﬂmqu azole
WU fluconazole, itraconazole, posaconazole
Vv
uaz ravuconazole uuunngzAoldeingu
echinocandins TUM3FNHILUNY 1BU caspofungin,
anidulafungin, micafungin nIeoaluIINAVY
. . s 9}4’@ &I 4!
amphotericin B lumsnmgnaairesuuse 4
A Yy v oA Yy A ' o q ¥
NNEINTNIAUNNATABIgINA 1w W
WaNIzAugaudnLaUIRUUNAY $n viasaauva
= o @ I A
39 meladinn amzdule faanziuben
= 4 o I ] o 4
waziinaremannuvesladusdisnn vlvaue
{ITuATzNTinAIMIMIUANMIUNINIZNIVDILTD
4‘ ¥V 4 v 1
wieaamslien Taelinnujundsznanlugmu
M qRefumsinmguemnsds mminvezedia
ad d‘ Y o ] z IS
9n35 twedesiumsuninszargvetvelasil
wuassnuidumvzuazmsmiaurasnvze e
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Transcribed Spacer 1 uas 2 (ITS1-2)

asll
memﬂwqmummmqwﬁ Fania
aynsnms duaneiugowsiu (P. americana)
X A g4, o = -
NU@eTaaANnalInsevas 75 TaNnnIseddaan
linelsn lnesedadndelsafe C. tropicalis,
C. glabrata, C. nivariensis, C. palmioleophila
war P. kudriavzevii \¥agaanlinelsnfe
4 ]
S. sinensis waz C. carpophilia d1Fenia
Tlinsiudnelsamszdlinunssieaune
1 4
uncultured fungi, Candida spp. Fayoddane
lspiwumnigade C. tropicalis (5evaz 40)
o ¥ & o X o g4,
fatiuunasenuennsaumvzih@eddaannelsn

"lﬂﬁ’uﬁaﬁumgmfuamﬁummLﬁm‘lumitﬁﬂ
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Effects of Cadmium on Peptide Profiles and Biotyper
Score Value of Escherichia coli O157:H7 Identified by
Matrix-Assisted Laser Desorption/Ionization Time-
of-Flight Mass-Spectrometry (MALDI-TOF/MS)

Kornkanok Wongprasert1 Supitcha Pannengpetch2 Tuangrat Kumar®
Pennapaporn Songthong3 Nitaya Indrawattana’ and

Patcharee Isarankura—Na—Ayudhya* L3

'Graduate Program in Medical Technology, Faculty of Allied Health Sciences, Thammasat University,
Rangsit Campus, Pathum Thani Province Thailand
“Center for Research and Innovation, Faculty of Medical Technology, Mahidol University, Bangkok, Thailand
3Department of Medical Technology, Faculty of Allied Health Sciences, Thammasat University,
Rangsit Campus, Pathum Thani Province Thailand
4Department of Microbiology and Immunology, Faculty of Tropical Medicine, Mahidol University,
Bangkok, Thailand

Abstract

Matrix-assisted laser desorption/ionization time-of-flight mass-spectrometry (MALDI-
TOF/MS) based biotyping is a high-throughput technique for microbial identification. It has
been used to replace existing cultivation techniques in clinical diagnosis laboratory in many
hospitals of Thailand. On another aspect, contamination of foods by various kinds of heavy
metals is a major inevitable situation in Thailand. However, there has been no report on the
effects of heavy metals such as cadmium ions on expression pattern of peptides and biotyper
score value upon identification of bacterial genus and species by MALDI-TOF MS. Herein, we
studied the Maldi-TOF peptide profiles and biotyper score value of the important pathogenic
bacteria Escherichia coli O157:H7 culturing in various concentrations of CdCl2 ranging from
0.0016 mM to 1 mM, which was previously shown to cover all the concentrations under and over

of heavy metal tolerant ability. Under the cadmium stress condition, MALDI-TOF MS can
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specify the type of E. coli O157:H7 and provide a reliable score. The score values were trendy
decreasing with the increasing CdCl2 concentrations (p < 0.005). In conclusion, the results
showed a drastic effect of cadmium ions on the peptide pattern identified by MALDI-TOF MS
while exerting no significant effect on the score values used for the genus, species or strain
identification. This study provides information and confidence for laboratory personnel who
work with the MALDI-TOF/MS in identifying the pathogenic bacteria isolated from the areas

that are suspected to be contaminated with heavy metals.

Keywords: MALDI-TOF MS, Cadmium, E. coli O157:H7, MALDI Biotyper, Biotyper score
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Escherichia coli O157:H7 @281A589 Matrix-assisted laser desorption/ionization time-of-flight

mass-spectrometry (MALDI-TOF MS)
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Fig. 1 MALDI-TOF mass spectra of whole-cell extracts of E. coli ATCC 25922 obtained from three
different peptide: extraction methods: Direct Transfer Procedure, Extended Direct Transfer
Procedure and Extraction Procedure. Absolute intensities of the ions are represented in y-axis

and the masses (m/z) of the ions are shown on the x-axis
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Fig. 2 Mass-to-charge ratio (m/z) spectra in the m/z range of 2-18 KDa of E. coli O157:H7 identified

by MALDI-TOF Bruker Biotyper after exposure to various concentrations of CdCI2 for 18 hours.

Asterisks represent difference of spectra peaks among control and cadmium treatments
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Escherichia coli O157:H7 @281A589 Matrix-assisted laser desorption/ionization time-of-flight

mass-spectrometry (MALDI-TOF MS)
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mass-spectrometry (MALDI-TOF MS)
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Evaluation of Blood Chemistry Stability Using Vacuum
Blood Collection Tube
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Abstract

The storage process and the time spent in transporting the specimens to the laboratory
have resulted in inaccurate values. The purpose of this study was to determine the stability of
glucose, BUN (blood urea nitrogen), creatinine, aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) in various blood collection tubes, including Gel & Clot, Clot Activator,
Heparin, Sodium Fluoride (NaF) and Gel & Heparin. Blood samples were collected from 90
volunteers and centrifuged for measuring chemicals at time 0, 1, 2, 4, 8, 24, 48, and 72 hours.
The data were compared with immediately measured values at 0 hours, allowable total error
(TEa) and the significant change limits (SCL) range. The results showed that the stability of
glucose in the NaF tube at 72 hours was not different from those of the immediately measured
samples (p = 0.270), and the values did not exceed SCL. The stability in Gel & Clot, Clot
Activator, and Heparin tubes was 24, 4, and 4 hours (p = 0.015, 0.001 and 0.004, respectively)
and the results were in SCL within 48, 4, and 4 hours, respectively. The stability in Gel &
Heparin tube of BUN, creatinine and ALT at 48 hours did not exceed SCL and were not
different from those of the immediately measured samples (p = 0.067, 0.161, and 1.000,
respectively). ALT was in SCL but different from those of the immediately measured samples at
24 hours (p < 0.001).

Keywords : Stability, Biochemical, Blood collection tube
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Fig.1 Changes of glucose levels (mg/dL) at various times in 4 types of blood collection tube
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Fig. 2 Changes in glucose values in Gel & Clot tube after sampling at various times
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Fig. 3 Changes in glucose values in Clot Activator tube after sampling at various times
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Fig. 4 Changes in glucose values in Heparin tube after sampling at various times
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Fig. 5 Changes in glucose values in NaF tube after sampling at various times
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waz 48 @AY TEa 3 518 (5awaz 3.33)
(Fig. 6) uAsimInadeunaeaia 48 Falua
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(Table 3)
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MsBeNIUMIRATATaYLA (Table 3)
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7 119 Sewaz 7.77) (Fig. 8) udfmMInadeved
Tusranaainisgenumanannnanuanyly
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Fig. 6 Changes in BUN values in Gel & Heparin tube after sampling at various times
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Fig. 7 Changes in creatinine values in Gel & Heparin tube after sampling at various times
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Fig. 8 Changes in AST values in Gel & Heparin tube after sampling at various times
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Fig. 9 Changes in ALT values in Gel & Heparin tube after sampling at various times
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Abstract

Laboratory accreditation (LA) is a guarantee of quality and reliability of laboratory
result. The purpose of this descriptive research was to study the administration according
to McKinsey’s 7S framework of medical laboratory and its influences on LA success.
The samples consisted of 114 personnel, medical technologists (75.44%) and medical science
officers (24.56%), from first-level hospitals under the Ministry of Public Health in health
region 11 with Re-LA from the Medical Technology Council of Thailand. The study was
conducted by using questionnaire examination and analyzed by descriptive statistics to describe
demographic characteristics and administration according to McKinsey’s 7S framework. The
findings revealed that 64.00 percent of personnel had a high average score of the organiza-
tional management and development according to McKinsey’s 7S framework (X = 3.95, S.D.
= 0.59). Considering each aspect, the results found that the average quality of organization
management in descending score were shared value (X = 4.09, SD = 0.54), strategy (X = 4.06,
SD = 0.56), structure (X = 4.03, SD = 0.55), system (X = 3.95, SD = 0.51), skills (X = 3.89,
SD = 0.58), style (X= 3.84, SD = 0.82) and staff (X = 3.83, SD = 0.57). Problems and obstacles
suggested by 68.42 percent of the personnel included budget allocation, support and personnel
development and inappropriate manpower. Therefore, the organization should attach great
importance to all factors of organizational management that have the potential to be useful for

the development of an organization.

Keywords: Administration, Laboratory accreditation, Medical technology standard Medical
laboratory, McKinsey’s 7S framework
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Table 1 Demographic characteristics of respondents (n = 114)

Level
Demographic characteristic Number Percent Very low Low Moderate More Most
N (%) N (%) N (%) N (%) N (%)

Sex

Male 18 156.78  0(0.00) 0(0.00) 2(1.75) 12(10.53)  4(3.51)

Female 96 84.22  0(0.00) 0(0.00) 10(8.77) 61(63.51) 25(21.93)
Age (year)

<30 33 28.95 0(0.00) 0(0.00) 4(3.51) 24(21.05)  5(4.39)

31-40 53 46.49  0(0.00) 0(0.00) 3(2.63) 33(28.95) 17(14.91)

41-50 17 14.91 0(0.00)  0(0.00) 5(4.39)  9(7.89) 3(2.63)

> 51 11 9.65 0(0.00) 0(0.00) 0(0.00)  7(6.14) 4(3.51)
Status

Single 46 40.36  0(0.00) 0(0.00) 7(6.14) 33(28.95)  6(5.26)

Married 62 54.39  0(0.00) 0(0.00) 5(4.39) 39(34.21) 18(15.79)

Divorced 6 5.26 0(0.00)  0(0.00) 0(0.000  1(0.88) 5(4.39)
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Table 1 Demographic characteristics of respondents (n = 114) (Continued)

Level
Demographic characteristic Number Percent Very low Low Moderate More Most
N (%) N (%) N (%) N (%) N (%)
Education
Certificate in Medical 14 12.28  0(0.00) 0(0.00) 1(0.88)  8(7.02) 5(4.39)
Science Officer
Bachelor degree or 90 78.95  0(0.00) 0(0.00) 10(8.77) 57(50.00) 23(20.18)
equivalent
Master degree and higher 10 8.77 0(0.00) 0(0.00) 1(0.88) 8(7.02) 1(0.88)
Position
Medical Science Officer 28 2456  0(0.00) 0(0.00) 3(2.63) 17(14.91)  8(7.02)
Medical Technologist 86 75.44  0(0.00) 0(0.00) 9(7.89) 56(49.12) 21(18.42)
Official position
Government officer 90 78.95  0(0.00) 0(0.00) 10(8.77) 56(49.12) 24(21.05)
Ministry of Public Health 9 7.89 0(0.000 0(0.00) 0(0.00)  7(6.14) 2(1.75)
employees
Government employees 15 13.16 0(0.00) 0(0.00) 2(1.75) 10(8.77) 3(2.63)
Employees
Work experience (year)
1-2 16 14.04  0(0.00) 0(0.00) 2(1.75) 12(10.53)  2(1.75)
3-4 13 11.40  0(0.00) 0(0.00) 2(1.75)  8(7.02) 3(2.63)
25 85 7456  0(0.00) 0(0.00) 8(r.02) 53(46.49) 24(21.05)
Training experience, Certification of Laboratory Accreditation
Yes (time) 91 79.82  0(0.00) 0(0.00) 6(5.26) 61(63.51) 24(21.05)
1-2 55 48.25  0(0.00) 0(0.00) 3(2.63) 37(32.46) 15(13.16)
3-4 21 18.42  0(0.00) 0(0.00) 3(2.63) 13(11.40)  5(4.39)
25 15 13.16  0(0.00) 0(0.00) 0(0.00)  11(9.65) 4(3.51)

No 23 20.18  0(0.00) 0(0.00) 6(5.26) 12(10.53)  5(4.39)




a o o a . v a wa o
MIUTMITIAMIBNANTAINNTOLUIIAA McKinsey’s 7S vodroaljuansnmisunneg
Iawe1nnayuyudinans=nI NS 1sMgy (WAgUINWI 11

2. wamsiANiveyamsusMsIAMIesnns
munsauuuINa McKinsey’s 7S

HamdaNzideyamsvimsdanms
paANIAINATAVUUIAA McKinsey’s 7S 84
14ﬂmniﬁﬂﬁﬁaam“luﬁ’mﬂﬁﬁamsmammwm?
TsaneuayusudaianiznidadIs15ugy
L‘umqeumwﬁ 11 fiumsiuseaszuuuims
AMAINUAZEITITNEIAUAINATIWAUIBE14
Aoiiiaa (Re-LA) msmntatall Uszneudie
ANuFALIUVRIYNTAMAAT ANNTALIUVD
Tasaa¥eeeAns anuwdonvasszuuanu giluuy
AR YAaINT TinyzveduAmIng uazmten
$INUALTAUTITNOIANT

2.1 HaMsANEIMIUIMITAMIIAns
munsouuUIAn McKinsey’s 7S d1uunau
AadnyulszNAT WuN yﬂmniﬁﬂﬁﬁaam"lu
wiealfiamsmamsunndiiszduazuuuniy
Aaiuiadsdensuimsinmsesdnsamunsou
wAn McKinsey’s 7S ddluajedluszdvga
Uszneudie yamnsinemda 61 au (Sewas
63.54) e1gedluzia 31-40 Y oy 33 au
(Gevaz 62.26) amumnlda 39 au (5ewac
62.90) furue amafiamsunndg 56 au
(Bowaz 65.12) Mmundatnsms 56 au Gevas
62.22) i:tjmmﬁﬂ:jﬁﬁam 5 it 53 au oy
av 62.35) wagldsunmsinousuanasgIuaIu
watlamsunnd 61 au (Gevar 67.03) waz
dulnanoiinSumsineusn 1-2 A% 37 Au
(3ovay 67.27) (Table 1)

2.2 HAaMSANEIMTUIMIIAMIIANT

MUNIBULUIAA McKinsey’s 7S WU yaaIns

7303

fatRnuluFesfrAamsmemsunmdiiszay
AzuUUANNAATIURABAIMSNITAMIBIAns
MUNTBULUIAA McKinsey’s 7S mwsinedlu
52AUEY (X = 3.96, SD = 0.72) ilofimsanie
aunud yaansidanuiuivesdjidns
Manmsunndiiazuuuaisdumilonsinuas
FassuesAnsgaiiaa (X = 4.09, SD = 0.65)
sodaunAemuANNFAlIUVRIENSNEnT (X =
4.06, SD = 0.65) MmuaNNFaauvealasaig
93703 (X =4.03, SD = 0.72) MuaNuniouvad
STUVNU (X = 3.95, SD = 0.67) Mufinyzueq
yaaIns (X = 3.89, SD = 0.70) @1u
sluuunziih (X = 3.84, SD = 0.90) waziu
yAMNg finziuueasagn (X = 3.83, SD =
0.74) (Table 2)

3. mamsiansvidyri/glassauasdetaue
) LY v a wua

wuz MsuImsdamsresdfuanismaenis

u,wvlsﬁ,ﬁmjﬂ%’vmi%’mmszvnﬁmmmmw

Weulfliiamsmuanasgrunumaiiamsunnd

v o A A, a P

nnvemamNdateila wethin s

A o

Aiveagludszifuilgmuazglassn wuh
yamnsdunajuansnnufadiu Gevaz 68.42)
°luﬂzju‘7iLLammmﬁﬂLﬁudm‘lwnjuaqhﬂmm
wazgdassadenisianne Aaulszainm
msativayu (Sevaz 28.07) sedasnfedu
ATTLIUMITHAIYAAING/ dATIMAIAY 11U
yaansi litieanademadniuaumuinai
wnasg Govaz 23.68) fumszandildzusey
nue (ewazr 10.53) wazduulouneszdu

wihenu/lsanea (Gevas 6.14) (Table 3)



7304

o

= < +
NMIANA YD UasANE

Table 2 The average scores (Y), standard deviation (SD) and interpretation level of organizational

management according to McKinsey’s 7S framework (n = 114)

Organizational management according to —

McKinsey’s 7S framework X SD Interpretation level
Shared Values 4.09 0.65 High
Strategy 4.06 0.65 High
Structure 4.038 0.72 High
Systems 3.95 0.51 High
Skills 3.95 0.67 High
Style 3.84 0.90 High
Staff 3.83 0.74 High

Total 3.96 0.72 High

Table 3 Problems and obstacles to obtaining laboratory accreditation

Issues Number Percent
Comment 78 68.42
1. Budget 32 28.07
2. Human resource development/ Staff 27 23.68
3. Work load 12 10.53
4. Policy 7 6.14
No comment 36 31.58
Total 114 100
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iSED "
the perfect ESR system
/SED Advanced Rheology Technology

iSED’s micro-flow cell captures the critical kinetics of Red Blood Cells in a highly
Controlled testing environment. Utilizing a very small sample - 100 microliters-

the jSED captures the impact of the most critical phase of the early-phase in the
phenomenon of RBC sedimentation, the so-called Rouleaux formation, to pro-

duce ESR results that are unaffected by the variables commonly associated with
traditional ESR testing, such as mixing of the sample and temperature.

Most importantly, iSED results are not affected by the hematocrit.

P Results in 20 seconds

P 100puL sample -
& No disposables Ad
& Works directly off primary EDTA tubes L)

P Closed container sampling (oo

. . P Fully automated e
Swpply insert the & Random access \LCOR
primary EDTA tubes continuous feed operation

and walk away! @ High throughput (up to 180 samples per hour!)

Seditrol® ESR Quality Control Exclusively for iSED
& 18 month shelf life

P 31 day open vial stability

@ No refrigeration required

P Barcoded, piercable vials, ready to load

P> No transfer of QC material required
> Free QC Data Management Program with peer data and 24/7 access

order information specifications
&n Description ERERaRInE Principle of Measure photometrical rheoscope
Results printed results (1-130mm/hr)
112-00101 iSED® Automated ESR Analyzer 1 each Sample Requirements 100pL whole blood (500uL dead volume)
112-05000 Test Card; 5000 iTests 1 card Tube Requirements 13 x 75mm test tube in EDTA
! anti-coagulant, capped
112-10000 Test Card; 10,000 iTests 1 card
Barcode Reader Internal
112-20000 Test Card; 20,000 iTests 1 card Printer B icrnal
112-40000 Test Card; 40,000 iTests 1card Interta Serial RS232 port for LIS connection
DSCo6 Seditrol® Quality Control Kit 6x4.5mL Power Requirements 100-240VAC; 50-60Hz; 160W
112-12-001 iWash™ 4 x 500mL Weight 13.6 kgs (30 Ibs)
Dimensions 36 x27 x34cm (14.3x10.5x 13.4in)
DISTRIBUTOR :
Bangkok Inter Products Co., Ltd,
91/247-251 Suwinthawong Road, Minburi, Bangkok 10510
SCIENTIFIC Tel: 662 543-7430 Fax: 662 543-7900

WWW.ALCORSCIENTIFIC.COM Email: info@b-i-p.co.th  Website: www.b-i-p.co.th
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