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Carbapenem-Resistant Enterobacteriaceae in Cancer Patients at National
Cancer Institute, Thailand

by  Mayuree Yodin?, Krittika Boonmark2, Nuntana Meesiripan®
Microbiology Section, 2Technology Assessment Section,® Coordination and
Support for Research Projects Section, National Cancer Institute, Thailand

This study is retrospective research. The study's objective was to
determine the prevalence, trends, and susceptibility patterns of CRE from
cancer patients admitted to the National Cancer Institute between 2015 and
2019 by collecting the CRE data from all 1919 Enterobacteriaceae isolates,
which are presented as CRE 169 isolates. Data were then analyzed using the
prevalence, species, clinical departments, specimen types, and antimicrobial
susceptibility patterns. The results showed the prevalence of CRE from 2015
to 2019 were 3.0%, 9.4%, 10.8%, 16.6% and 4.3% respectively. In 2018, the
CRE rate was statistically significantly increased to 6.52 times (OR 6.52, 95%
Cl 3.50-12.12,P<0.001). Moreover, the CRE rate between 2018 and 2019 was
statistically significantly decreased in 2019 to 0.22 times (OR 0.22, 95% CI
0.2-12.12, P<0.001). Most two Enterobacteriaceae species were Klebsiella
pneumoniae 53.8% and Escherichia coli 30.2%. Most two specimen types
were urine at 63.3%o, followed by sputum at 13.6%. The highest CRE isolates
were found in the medical ward 60.4%, followed by the intensive care unit
(ICU), 27.8%. The susceptibility pattern of CRE showed that Klebsiella
pneumoniae was susceptible to antimicrobial agents, which are Amikacin
(43%), Gentamicin (57%), Doripenem (12%), Imipenem (26%), and
Meropenem (13%). Escherichia coli was susceptible to antimicrobial agents,
which are Amikacin (73%), Gentamicin (23%), Doripenem (57%0), Imipenem
(64%), and Meropenem (38%). This study revealed that CRE would be an
important drug-resistant problem continuously in the National Cancer
Institute. This study's results are useful in monitoring CRE resistance and
supporting the doctor's decision to choose antibiotic treatment for infectious
disease in cancer patients. (Thai Cancer J 2021;41:1-11)

Keyword: CRE, antimicrobial susceptibility patterns, Cancer
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Abstract

Assessment of Cancer Knowledge among Department of Medical Services Staffs
by Pattama Ploysawang, Amornrut Joosawat, Paphawin Jamsri, Parinda
Pangmuang, Suleeporn Sangrajrang
Department of policy development and medical strategy, National Cancer
Institute, Thailand
Public knowledge on cancer prevention and screening is important for the
implementation of the National Cancer Control Program. This study aimed to
evaluate the cancer knowledge among 231 Department of Medical Services (DMS)
staff. A validated questionnaire was used to collect the data consisting of a
demographic questionnaire and cancer knowledge assessment questionnaire, which
was separated to 3 parts: 1) causes and risk factors, 2) signs and symptoms and 3)
cancer prevention and screening. The results showed that 51.1, 52.4 and 64.9% of
participants had high knowledge about causes and risk factors, signs and symptoms
and cancer prevention and screening, respectively. A total of 80.1% of
participants identified tobacco smoking as cancer-causing agents, 80.1% recognized
a change in bowel habit or rectal bleeding as a warning sign or symptom of colorectal
cancer, and 88.7% believed that early detection of cancer could have an
opportunity for successful treatment. Moreover, the study also revealed that 48.9%
of participants were underwent screening and 51.1% were unscreened. This study
provided a database of cancer knowledge among DMS staff. These data can be used
to improve cancer knowledge and understanding for DMS staff which lead to
promoting healthcare knowledge and raises more awareness of cancer prevention and
screening in public.(Thai Cancer J 2021;41:12-23)
Keyword: cancer knowledge, risk factor, signs and symptoms, cancer prevention and
screening, Department of Medical Services Staffs
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Abstract

Evaluation of vitronectin expression levels from breast cancer patients with

different stages

by Jarunya Ngamkham?, Somchai Thanasitthichai?, Aree Prasitthipayong?,
Anupong Chaiyamol®, Maneerut Mas-u-dee*, Kittika Boonmark?,
Thainsang Phansrit
!Division of Research and Academic Support, National Cancer Institute,
?Institute of Medical Research and Technology Assessment, Department of Medical
Service, Ministry of Public Health,*Pathology and Medical Technology Division,
*Anatomical Pathology Division, National Cancer Institute

Breast cancer is the most common cancer in women worldwide. Currently,
there is no specific biomarker for early diagnosis. The identification of potential
biomarkers for early detection will ensure a good prognosis and improve the
clinical outcome. Vitronectin (VN) is a glycoprotein involved in multifunctional
roles in inflammation, cell adhesion, and migration. There are some evidences
showed that VN levels were elevated in some cancers, including breast cancer.
This study aimed to investigate a new biomarker's efficiency as VN in the early
stage of breast cancer. Serum and plasma of VN were collected from 112 breast
cancer patients with different stages and 13 healthy women by enzyme-linked
immunosorbent assay (ELISA). The clinical biomarkers of breast cancer as CEA
and CA15-3 were used as references. The results showed that serum and plasma
VN levels were elevated in breast cancer patients with stage 11 higher than VN
levels in other stages. Whereas serum CEA and CA15-3 levels exhibited higher
expression levels in serum from breast cancer patients with advanced-stage (l1-
IV) than early-stage (0-11). However, both clinical biomarkers, CEA, CA15-3 and
VN expression levels from the serum of healthy women, showed low expression
levels. The area under the curve (AUC) of ROC was also used to determine the
efficiency of VN, found that AUC to be about 0.629 with a P<0.05 in breast
cancer with early stage. In conclusion, serum and plasma VN may be promising
diagnostic biomarkers that can be detected in the serum and plasma of breast
cancer patients with early stage. While serum CEA and CA15-3 were useful
markers for predicting aggressive cancer in the advanced stage. (Thai Cancer J
2021;41:24-36)

Keywords; breast cancer, vitronectin, CEA, CA15-3
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Abstract

Drug Interaction between Tyrosine Kinase Inhibitors and Antacids

by Bussaba Trakarnsanga
Cytotoxic Compounding Unit, Pharmacy Department, King Chulalongkorn
Memorial Hospital, Bangkok, Thailand

In the past decade, Tyrosine kinase inhibitors (TKIs) have been approved as
a treatment for hematologic malignancy and several types of cancers. Since then,
they have been extensively prescribed due to their convenient route of
administration as oral tablets. However, there are some concerns regarding drug-
drug interactions, which may affect the efficiency of the treatment. Antacids, which
are also prescribed for many cancer patients during treatment, can increase gastric
pH and decrease TKIs solubility, bioavailability, and treatment efficacy. The
information concerning the uses of TKIs with antacids is still limited, and there is
no standard recommendation regarding the combination use of both drugs for
cancer treatments. Therefore, this review integrates pharmacological data and
results from the combination-use trial to provide a guideline for using both drugs
that minimize drug-drug interactions and retain the TKIs treatment's efficiency.

(Thai Cancer J 2021;41:37-48)

Keyword: cancer, targeted therapy, antacids , drug interactions
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MINA 1 qmﬁnﬂ’@mﬁmmﬁmamwmmm Tyrosine kinase inhibitors’

Fom Teymaeen’ fﬂmmﬂmsaanqﬂé Msazae pH-dependent
VYo9EN solubility

Afatinib EGFR laifidoya Taifina

Alectinib ALK laifidoya laifiwa

Axitinib VEGFR 7 pH 1.1 aza0'1@ 1.8 me/ml, laifidoya
#i pH 7.8 aza10'14 0.0002 mg/ml

Ceritinib ALK laifidoya et

Crizotinib ALK, ROSI 7 pH 1.6-8.2 azae1danasain >10 mg/ml 12904
§4.<0.1 mg/ml M pH ALty

Dabrafinib BRAF V600 kinase ”laiﬁsﬁlmga Lﬁm%’m

Dasatinib BCR-ABL receptor ‘IC/!I pH2.6 azaold 18 mg/ml, Lﬁﬂ’;‘ﬁ}m
7 pH 7.0 aza10'1§ <0.001 mg/ml

Erlotinib EGFR i pH 2 azane IR nfiqatszina 0.4 et
mg/ml uazazazaeldanauiie pH>s

Everlotimus mTOR 17] pH 2-10 azaneld 0.1 mg/ml Tsifina

Gefitinib EGFR 7 pH 1 8221018 21 mg/ml, et
7 pH 7 8221018 <0.001 mg/ml

Tbrutinib BTK lifidoya lutina

Imatinib BCR-ABL receptor i pH < 5.5 aza16']8 100-10000 mg/ml vaz  liifidoya
vravawldanadi pH figaniiil

Lapatinib HER?2, EGFR 7 pH 1 8221018 0.001 mg/ml fertoq

Lenvatinib VEGFR, FGFR, PDGFR lifivoya Taidina

Nilotinib BCR-ABL receptor, c-kit 17] pH1 azaw'ld 1-10 mg/ml, Lf;EJ’JﬂBIJm

and PDGFR 7 pH 2-3 aza10'14 0.1-1 mg/ml,

7 pH 4.5 aza10'1d <0.1 mg/ml

Nintedanib VEGFR, FGFR, PDGFR 71 pH 1-4.5 82a10)& 5 mg/ml Rertoq
7 pH >6 azaeldosun

Olaparib PARP liifidoya Taifima

Osimertinib EGFR laifidoya Taifina

Pazopanib VEGFR, PDGFR, 7 pH 1.1 aza18'18 0.65 mg/ml et

¢-KIT and FGFR
Regorafenib VEGF llajﬁﬂi’aga Tyitina
Ruxolitinib JAK liifidoya Taifina
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Sorafenib VEGFR, PDGFR, RAF 7 pH 1 aza10'14 0.00034 mg/m, laifina

kinases 7 pH 4.5 aza10'14 0.00013 mg/ml
Sunitinib PDGFR, VEGFR 7 pH 1.2-6.8 aza10'14 25 mg/ml 1Az et

azazan|danasii pH ﬁqaﬂ’hﬁ

Trametinib MEK “111'536191’@3@ litima
Vemurafenib BRAF 600E kinase ]lijflﬁﬁjﬂllua ltima
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oncogene B-Raf, BTK = Bruton tyrosine kinase, c-KIT = Proto-oncogene c-KIT, EGFR = Epidermal growth factor

receptor, FGFR = fibroblast growth factor receptor, HER2 = Human epidermal growth factor receptor, JAK = Janus-

associated kinases, MEK = mitogen-activated protein kinase, mMTOR = mammalian target of rapamycin, PARP = Poly

(ADP-ribose) polymerase, PDGFR = Platelet-derived growth factor receptors, ROS1 = gene ROS1, VEGFR = Vascular

endothelial growth factor receptor
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TKIs £19ANIA wamsanmuszavenlumen Muuzan
(91983NAANIANVEN) (81999910 Medscape; Drug
interaction checker)

Alectinib Esomeprazole 40 mg lufinaniamsinen laifidoyaen alectinib Tugmdoya
Axitinib 5 mg (day5)  Rabeprazole 20 mg OD AUC anasdovay 15° asiimsthanauedalndsa

3 hours after (dayl1-5) Cmax 89835080 40 1119991081 rabeprazole INNTEADEN

M 1o & £ @ . 1 a=m

rabeprazole ua lusuilude s Suvinaen axitinib HIUMTUAIUO TNV

4
ou'la] CYP3A4
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43 N3E3 15ANLI5Y

aa o A
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MINi 2 Hadeszaun ludeannms 193 miuresesn TKIs §ruenaansa uazd uugimMIuimsosmnu’ (fe)

TKIs #19ANIA wamsfnEmuszaveluasn Muuzi
(91993NBNANIMNVEN) (81999910 Medscape; Drug
interaction checker)
Ceritinib 750 mg (day 6)  Esomeprazole 40  AUC anad 308a 76 wanaeams 1 uiunieden
mg OD (day1-6) Cmax anad Sovaz 79" maﬂniﬂﬂtjuﬁ'mmu
Ceritinib 750 mg (day 6)  PPIs (day1-6) AUC anad Josaz 30 wanaeams 1 wiunieden
Cmax anad Sosay 25 g1aANIANGUEUINY
ua lifnaniamssamn
WoNINTINAIAMIANEINT 19013 i
Tuszezen lifinademdsvaumans uaz
152 @NTHAVDIY Ceritinib'®
Crizotinib 250 mg Esomeprazole 40  AUC aaas3auay 10 asimsthAaauedialndsa
mg OD (day1-5) e lilnanoMssnmn
Dabrafenib PPIs, H2RAs, lutinamsAneimivayunaninaiin asimsthaeauedalndsa
Antacids
Dasatinib 100 mg (day 5)  Omeprazole 40 mg  AUC anad 3080 43 wanaeams 1 wiuniedon
OD (day 1-4) Cmax anad So8a 42 maﬂﬂmﬂfjuémmu
Dasatinib 50 mg aluminium AUC anad Jovaz 55 waniasams 193y
hydroxide/ Cmax 8Aa3 To8az 58
magnesium uuz115UY T2 NI antacids WAV
hydroxide 30 ml Dasatinib 2 %I’JIZN
Erlotinib 150 mg Omeprazole 40 mg ~ AUC anad 50802 46 wan@eens 195wy

Erlotinib 150 mg

(day3 2 hours after
ranitidine)

Erlotinib 150 mg

(day3 2 hours before and
10 hours after ranitidine)

Erlotinib

Gefitinib 250 mg

OD for 7 days

Ranitidine 300 mg
OD (day 1-5)

Ranidine 150 mg
bid (day1-5)

Antacids

Ranitidine 450 mg

Cmax 8984 3980 61

1 é aa 1] d'
Tmax HazAIATIFINV0981 i lasuuilag
AUC anad So8az 33

Cmax 8Aad 980y 54

AUC a9l o080z 15
Cmax anad S98ag 17

laifidoya

1 pH>5 AUC anad Souaz 47
Cmax anad S98ag 17
Median Tmax 13910 5 . (1)1 6 3.

MmasedInvee lunlasumlag”

= d' Y [ a
nanaeans 19510 U ¥ndiaNw
o o ya 1
3131 uuziih l¥inuen H2RAs Ao Y
Erlotinib 10 %Y. %58 a4 Erlotinib

2 ¥,

FulsgnueIngy Antacids now
Erlotinib 4 ¥3. 1150 Wa4 Erlotinib 2 .
FuUsENIUe gefitinib 111991081 PPIs
12 w30, SUU5EMU gefitinib H19910

81 H2RAs/Antacids 86191708 6 ¥,
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MINi 2 Hadeszaun ludeannms 193 miureses TKIs §ruenaansa uazd uugimMIuimsosmnu’ (fe)

TKI g1annsA wamsAnEIMuIzavelaen Muuzi
(198 3MNBNANIMNVEN) (81999910 Medscape; Drug
interaction checker)

Gefitinib 250 mg Ranitidine 450 mg ‘171 pH>5 AUC afaaN fovaz 47 sutsemuen gefitinib 1IN

Cmax anad Sovaz 17 PPIs 12 %.

Median Tmax n910 5 %3 1511 6 %1, FuUsEnIue gefitinib 1991087

AnsaF3avesen lunlaoulas” H2RAs/Antacids 9619398 6 5.
Imatinib 400 mg (day5) Omeprazole 40 mg  AUC, Cmax 1azfesa33avasen’ly) liifisunsnsenvesen

Lapatinib 1250 mg (day1-14)

OD in the morning

Nilotinib 400 mg (day6)
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Ruxolitinib for the Treatment of Acute Graft-Versus-Host Disease (aGVHD)
by Utairat Meeudompong, Janjira Kaewla
Pharmacy Department, Siriraj Hospital, Bangkok

Abstract

Ruxolitinib is a selective Janus Associated Kinase (JAK1 and JAK2) inhibitor

indicated for graft-versus-host disease (GVHD). The drug works by dysregulating the
JAK-STAT pathway, thereby reducing the incidence and severity of GVHD. It is the
only FDA-approved drug for steroid-refractory acute GVHD in patients 12 years and
older. The recommended dose is 5 mg orally twice daily, which can be increased to 10
mg twice daily after three days in the absence of toxicity. The overall response rate
(ORR), defined as a partial or complete response to therapy, is 62%, and overall
survival is 11.1 months. The most common adverse effects are thrombocytopenia,
anemia, cytomegalovirus (CMV) infection, peripheral edema, neutropenia, hypokalemia,
and hypertension. (Thai Cancer J 2021;41:49-56)

Keywords: Ruxolitinib, aGVHD, Steroid refractory

umn
Graft Versus Host Disease (GVHD) ﬁj U

ann agy o é a 49! d‘ A =
ﬂgﬂiﬂﬁ/ﬂﬂigﬂﬂi“]ﬂ\lﬂuﬂu HAUNAUVULUDULUALIOADA

q

917 T cell Nz duogn graft voedusoiaanli

v
a

o o Y a v N { 4
L‘Wlliﬂuilul,!,a31/111??”1@1’0‘14GIiWEJGIE]LﬁE]LﬁE]ﬂJO\‘I

v o A

Ao’ Wnnuludihodgnatemaddusuiiaein

QU

A 4 a 3
HOU (Allogeneic) Tagnuguan1sal MWy uly
ngui1dsunsilgnaieyiia HLA-mismatched N3
1 4 o a a { [} ] a
Ugnorasadaunuiianinguiaianhilega
(unrelated donor) @Y 71519 G-CSF-mobilized
PBSCs 7117% GVHD finanainisignoie ey
1 I A s Y
nzgn uuseeniilu 2 Uszian Ao ansisadan
Autialviaedius1anieriaReunay (acute
=) j‘ v

GVHD; aGVHD) Uag¥UAL5939 (chronic GVHD;
g’/ dsjd 1 1

cGVHD) Tagn 2 Usznniifinnuuanaialuid
A a Y] Yo <Y o A 9
Yo3zeznaNnNa lsanaa 1asusadausuiiam

a dy A a
11 A172 aGVHD 1RavduIiipaa1nfNyue
.. . . Ao ' J 4’4’ A A A

conditioning regimen NUNAADIEAALUDIYDYUADU

d' ) 1 a da! QJ
nlilslunszgn navunielu 100 Juusnueanis

[ JY o A Y 9
Ugnaawadauiuia’ woldlsznudesas 20-

80 uindileaz 1d5venagiiquiuiedlesnu
wrian’ Fai lugnisidediadssmadovas
10-30 HAZWUANNFULIITABTINITEAD 2-4 (11919
fi D Uszanudevas 30 waz 70 lumsdgnaisly
N3¢9NIUY Matched Related Donor (MRD) 8¢
Matched Unrelated Donor (MUD) f14@161 ' n1g
2GVHD niAaauly 3 e ndn Ao Al
FTUUMUAUD NS Lagay Taedireiinazudaaq
©1M5HULALYTIA maculopapular rash 13 arhiTe
thih vihen vvhen M3eduAe 91MINNTLUL
NMAUAUDINIT 1Y §1TNOUTY 1IN0 1ag
1M IMagy 191 Anow laniduiasa A bilirubin
Tyuideaiua’ 424 cGVHD 910135 n1AA Y

(% ' s o A 1
msmmmﬂmiﬂgﬂmm%aaﬁummﬂmﬂmw 100

o ' 1 T Ay Yo J Y o A

M amIngnulunquinldsumaddududan
ATTUAIADN (peripheral blood stem cell; PBSC) Tu
Y = < ' A 1A
A1laeMine1lly aGVHD uineunse lunqui

dumalrnnms ldenilesdu 112 cGVHD anso



3
51 N33 15ANZISY

39 41 RTVN 1 YPIIAY — WHIBY 2564

a 9 [ 1 1 1 dy
e lannedeazlusieme’ ualuunanuilezae
AA1IDURNIZN1IE aGVHD Taemsisziiuany

JULIIUDI aGVHD v 5ziiiuTagduunaiu

v
FULTINNBIIZNOU HaIINUUINsziluTay
funauguusslaesaulaold Modified

Glucksberg Criteria’ AU@A9 UM 1
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328 NI A FZUUMIAUDINS
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