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Escherichia coli Wa% Klebsiella pneumoniae BUAFI1I

LE)‘Iﬂ‘U 3 Extended Spectrum Beta—Lactamase slusj'ﬂ'aalawl,'%a
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oy iFeuuafi FuAesetngs beta-lactam wusnlwdeunsuaugtuvidlnganznga Enterobacte-
riaceae ?ﬁqmmmm”mmu”lfnﬁ beta-lactamase mﬁmqwémma (extended spectrum beta-lactamase; ESBL)
‘wmqm‘wmwmmu penicillins, cephalosporms N8 carbapenems umamlmmmammiunau beta-lactam
THUNA mwmwmmmmawLﬂuvlfﬂmumu &un Escherichia coli (E co//) uae Klebsiella pneumon/ae
(K. pneumoniae) ﬁ%uuwumﬂwmwmﬂ‘m ESBLWLLF;mim’mNﬂfmmewﬂx‘u,ﬂuﬁmmmmmmm‘l:mmamm
T Tsananuna u@nmﬂumﬂﬂnmﬂ@u Carbapenems 11U ertapenem, imipenem LAY meropenem Lﬂummm@ﬂ
AMALLIN (drug of choice) Iuﬂﬁﬁﬂm'f,mmmmmuLLiM’mLLumV]LiEleimuwrﬂ'am miﬂﬂwﬂummﬂimm
LW'aW]ﬂTm’]mLLMLLUULLNumﬂﬂ’)Wﬂm carbapenems ﬂn'mwn@ E. coli Way K. pneumoniae wm’]\u@uisnu ESBL
TmﬂmﬂmﬂLﬂ@qﬂﬂm\immqwmNﬂfmlu'&muuwmme’]m 72N .A. 2556-2559 Nadaun1Tas1aiatlmsl
ESBL mmﬁ?;lu?;lu‘m’]\iwcﬁuiwﬂ (phenotypic confirmatory test) wag mmqm@mmmmuLLmumwvl,'mem
carbapenems mnwa\iﬂgumma@mmwm RSN AENIRPRT 7 N@ﬂ’]?ﬁn‘mwumramuummmu 3830 isolates
W E. co// ]9 788 isolates (Faeiaz 20. 57) WAz K. pneumoniae ] 389 isolates (§aeaz 10.15) WAz
WULﬂuLﬂjﬂ E. coli Waz K. pneumoniae snum‘wmw ESBL %e8ay 51.52 UAY 33.93 AMNANAL NANITANEN
BULLEBANN A e carbapenems ‘men@ E. coli wmw ESBL waiqﬁlﬂmnﬂu carbapenem Aa
ertapenem, imipenem LAY meropenem wnndngeaaz 90 eL‘mjmz‘*/lL‘MJ K. pneumoniae Vlm"]\‘i ESBL #
AN atiaendn Inanudnsesas 69 HAdnulasesn ertapenem wazainndnfesas 80 Tasasn imipenem uay
meropenem (219417 17ANZIT 2560;37:85-93)
ANANATY: beta-lactamase 1RALNE Escherichia coli Klebsiella pneumoniae WULUNWAYN lasinenfuqaTn
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The Prevalence and Antibiotic Susceptibility Patterns of Extended Spectrum Beta-Lactamase

Producing Escherichia coli and Klebsiella pneumoniae among Cancer Patients

by  Mayuree Yodin, Thadchaporn Assawakongkarat, Autcharapan Simapattanasan
Microbiology Section, Department of Medical Technology, National Cancer Institute, Bangkok

The problem of beta-lactam antibiotic-resistant bacteria was mainly found in gram-negative
bacilli, especially the family Enterobacteriaceae, which can produce beta-lactamase, which has the
ability to reduce the efficacy of antibiotics such as penicillins and cephalosporins, but not carbapenems.
This enzyme, extended spectrum beta-lactamase (ESBL) causes the bacteria to resist all beta-lactam
antibiotics. The two main bacteria, Escherichia coli (E. coli) and Klebsiella pneumoniae
(K. pneumoniae), which can produce ESBLs, are the most common bacteria causing infections in
hospitals. In additions, carbapenems e.g., ertapenem, imipenem, and meropenem, are broad-spec-
trum antibiotics and drugs of choice for the treatment of severe gram-negative bacterial infections.
This study aimed to find the prevalence and carbapenem susceptibility patterns of ESBL-producing
E. coli and K. pneumoniae isolates collected from clinical specimens of patients at the National
Cancer Institute (NCI), during 2013-2016. The phenotypic confirmatory test was used to determine
ESBL production and susceptibility testing data were collected from the microbiology laboratory of
the NCL. It was found that, of the total 3830 isolated organisms, 788 (20.57%) were isolates of E. coli
and 389 (10.15%) isolates of K. pneumoniae. The ESBL-producing strains of E. coli and K. pneumoniae
were 51.52% and 33.93%, respectively. The findings of susceptibility to carbapenem indicated that >
90% of ESBL-producing E. coli were susceptible to ertapenem, imipenem, and meropenem while
69% of ESBL producing K. pneumoniae were susceptible to ertapenem and > 80% susceptible to
imipenem and meropenem. (7hai Cancer J 2017;37:85-93)

Keywords: extended spectrum beta-lactamase, Escherichia coli, Klebsiella pneumoniae, antibiotic
susceptibility patterns
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1 w.a. Ertapenem Imipenem Meropenem
m isolates (%S) WS(%S)
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2557 85 (91) 85 (93) 85 (93)
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S=susceptible

AP 3 wuuuWAK aERYTaY K. pneumonia N&3N9 ESBL Fatngu carbapenem §1n918l)
W.A.2556-2559

1 w.aA. Ertapenem Imipenem Meropenem
m isolates (%S) WS(%S)
2556 15 (94) 15 (94) 15 (83)
2557 25 (65) 25 (85) 25 (81)
2558 50 (49) 50 (77) 50 (70)
2559 42 (66) 42 (87) 42 (88)
TN 132 (69) 132 (86) 132 (81)

S=susceptible
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Investigation of HPVEG6, p53, Bcl-2 and Bax mRNA Expression Levels in Cervical Tissues
with High Risk-Human Papillomavirus Infection
by  Jarunya Ngamkham', Usanee Promprakob’, Phon Kongkaew?,

Thainsang Phansri'

'Research Division, *Pathology Division, National Cancer Institute, Bangkok 10400

Persistent high-risk human papillomavirus (HR HPV) infection is the major cause of cervical
cancer development, in which oncogenic protein; E6 plays an important role by activating tumor
suppressor gene pS3. Some studies have suggested that E6 oncoprotein may affect some of the genes/
protein in the apoptotic pathway. This study aimed to detect the HPV genotype and investigate the
mRNA expression of the gene-related apoptotic pathway p53, Bel-2 and Bax, as well as the expression
of HPVE6 mRNA in cervical samples with HR HPV infection compared with HPV-negative cervical
samples. A total of 50 liquid-based cervical samples with diagnostically confirmed cytology were
collected between June 2016 and May 2017. HPV DNA detection and genotyping were performed by
polymerase chain reaction-enzyme immunoassay (PCR-EIA). Of 50 cervical samples, 15 were
randomly selected for study, of which 14 samples were cytologically diagnosed negative for
intraepithelial lesion/malignancy (NILM) or low-grade squamous intraepithelial lesion (LSIL); the
other was a high-grade squamous intraepithelial lesion (HSIL). The samples were divided into 5
groups according to HPV findings:- no HPV infection, HPV 16, HPV 18, the other HR HPV and
multiple infections between HPV16/18 and the other HR-HPYV groups, with three samples per group.
Two-step reverse transcriptase polymerase chain reaction (RT-PCR) was used to investigate p53,
Bcl-2, Bax and HPVE6 mRNA expression levels. Our results showed that HPV52 was the most
frequent type, followed by HPV 16, 18, respectively. p53, Bcl-2 and Bax mRNA expression levels in
cervical samples with HPV infection showed slightly higher expression than without HPV infection.
HPVE6 mRNA expression in the HPV16 infection group was highest compared with the other groups.
In conclusion, HR HPV may possibly affect the process in the apoptotic pathway, although the
expression of these genes in this study was still unclear. These data could be used for further
molecular-level studies of cervical carcinogenesis. (Thai Cancer J 2017,;37:94-104)

Keywords: p53, Bel-2, Bax, human papillomavirus, cervical tissues
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Abstract Matrix metalloproteinases (MMPs) are a family of zinc-proteolytic endopeptidase enzymes

that play an important role in extracellular matrix (ECM) degradation in human cancer progression
and may be new targets for cancer therapeutics. This study aimed to detect the plasma level of matrix
metalloproteinases 13 (MMP-13) in 108 patients with invasive ductal carcinoma (IDC) and 131
healthy controls with commercial enzyme-linked immunosorbent assay (ELISA) kits. The correla-
tions between these protein levels and the clinical characteristics of the patients were also analyzed
to elucidate their role in breast-cancer development. The results showed a significantly lower median
concentration of MMP-13 in patients compared with controls (89.58 and 289.15 pg/ml, respectively;
P=0.000). Receiver-operator characteristic (ROC) curve analysis, to determine a cutoff value for
plasma MMP-13 concentration in the patients, had an AUC of 0.98 (95% CI=0.97-0.99), with a sensitivity
of 91.6% and specificity of 91.7% at cutoff point 169 pg/ml. The results underline the difference in
plasma level MMP-13 concentration in IDC development, and may serve as a biomarker for patients.
(Thai Cancer J2017,37:105-113)
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n1sm99ansEaAL MMP-13 lunandsingilaanzidasungia Invasive ductal carcinoma

Ing dunun FABWLE wedneuTIns gVEgUNS’ aUA LINgR9stl’ A uadlng’
FAANal 891965 ANTN 1Heansadns’ an3d anAue’ AR NalTTsEEeR’
wsiing \WNesiins® antne susAvate® nssdna IRasing’
'medndaluianauaziiugrnanilsaniew anznmanianteu i Angduuiing
2R UNANT LS TN 9N sUnNE ngueuRse *nguautilaauen annfunsdausend naunisunnd
neenIwanssug ‘nanuthauen lsanenunanamaniianten "nadawengilsingo
AMZNTANERTIIRTEU NUNINENAENTAR *NANITUARLNTIN ADTTUNLITIINTNRA naunsunnEl
NITNINANFITUGY

Matrix metalloproteinases (MMPs) Lﬂumuﬁﬂsluﬂ@;mmmuhﬂ zinc-proteolytic endopeptidases lu
ulmTiumumlun svuiinfidessanansinaeuimad (extracellular matrix s ECM) lugtinuniaiia
Ternzidalupnuazead i vanglunisinenlsnuz i ﬂ'ﬁﬁm:m"f:ﬁf‘fmrlﬂizmﬁlﬁ'a'fmzﬁu matrix metallo-
proteinases 13 (MMP-13) lunanashiftasnzidasinunatingnainauan 108 Meuaznaueuganmung 131 au
Fogpmnsaa ELISA kit uazRiasnzimanuduwusszudnsseaulisfiu MMP-13 fusnumsnadtinaesgilae
HANNSANEIWLIFNSEAL MMP-13Iuwmzﬁﬂﬁmﬂmq’uQHQEN:L'"%qLm”mmﬁmqﬂmuﬁﬁnfiﬂun@muqmmwﬁ (89.58
e 289.15 pg/ml MINA1AL, P=0.000) f831Aa1zinaI ROC 1aWIAN cut off 19951 MMP-13
TunanasinzesnguiihanzdudnunaiingnasmuiniAwinu 169 pg/ml SeeiuilEnsmite AUC winiu
0.98 (95% CI=0.97 ©14 0.99) A1AMN 1ML 91.6% WATANNANIZWINGL 91.7% ANNNANITANHINLIN
szAu MMP-13 Tunanainfaanuuansinaiulunguaesgibanzdasiuneiin 1IDC Aunguaung faviuanatin
MMP-13 wnlidlusonsaadunis@aniwlugjiheusdadinungin 1IDC 16 (19a95lsansiie 2560,37:105-113)

AAATY: NzBuFuNTiagna Il MMP-13 fiansaaduaaninlunanasil

Introduction

Breast cancer is one of the major health
problems in women worldwide. WHO predicts that
the incidence of new cases will increase from 1.6
million in 2012 to 2.5 million cases in 2035, and
the mortality rate will increase from 521,907 cases
in 2012 to 846,587 cases in 2035". The most com-
mon histological subtype of breast cancer is
invasive ductal carcinoma (IDC), which generally
metastasizes to axillary lymph nodes and causes
more severe pathology than other histological
types”.

Matrix matelloproteinases (MMPs) are a

family of zinc-proteolytic endopeptidase enzymes
play an important role in extracellular matrix (ECM)
degradation in human cancers progression® and
may be approached as the new target for cancer
therapeutics®. Currently, 23 human MMPs have
been divided into 6 subgroups including colla-
genase, gelatinases, stromelysins, matrilysins,
membrane type MMPs and other MMPs®. Among
these, MMP-13 also known as collagenase-3, is a
member of MMP family in the collagenase sub-
group, play a central role in the MMP activation
cascade and has an important role in tumor

invasion and metastasis by cleavage type Il
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collagen®. The elevate levels of MMP-13 are asso-
ciated with aggressiveness and shorter overall sur-
vival of several cancers including oral cancer’,
colorectal cancer®, glioma® and breast cancer'”.
Owing to MMP-13 are secretory proteins it may
exported from the tumor cells into blood circula-
tion and are able to detect by ELISA method.
This study aimed to determine the plasma
levels of MMP-13 in the patients with IDC and
healthy women by ELISA method. The correlation
between these protein levels to the clinical char-
acteristics of the patients were also analyzed to

elucidate their role in breast cancer development.

Materials and methods
Specimens

Atotal of 108 blood samples from patients
diagnosed with IDC, 30-84 years of age, were
obtained from the Department of Research and
Technology Assessment, National Cancer Institute,
Bangkok, Thailand. All patients had not received
chemotherapy and/or radiation therapy prior to
blood collection. Control group (n=131) constituted
Thai healthy women, 36-62 years of age, who had
participated in a "Mammogram screening cam-
paign 600 cases for cerebration of the Fifth Cycle
Birthday Anniversary of HRH Princess Maha Chakri
Sirindthorn" at the Faculty of Tropical Medicine,

Mahidol University and had negative mammogram

Nuntana Meesiripan, et al. 107

(mammographic BI-RADS category 1 and 2) and
clinical examination were within normal range.
The study was approved by the Ethics Committee
of the National Cancer Institute (101_2015RC_
0OUT431), Thailand and the Ethics Committee,
Faculty of Tropical Medicine, Mahidol University,
Bangkok (MUTM 2015-042-01 and MUTM 2015-

028-01).

Detection of plasma MMP-13

A 5 ml aliquot of EDTA blood was centri-
fuged at 1300 g for 10 minutes at4°C. Plasma was
separated and stored at -80°C until used. Plasma
MMP-13 content was measured using a human
MMP-13 ELISA kit ab100605 (Abcam, England).
Plasma MMP-13 concentrations were determined
from a calibration curve, linear over the range
8-6000 pg/ml. Each sample was measured in
duplicate. Results of the two groups are expressed

as median with interquartile range (IQR).

Statistical analysis

Statistical significance of plasma MMP-13
levels between patients and healthy controls were
analyzed by independent student t-tests. The
Kurskal-Willis test was used for analyze the asso-
ciation between plasma MMP concentration and
clinicopathologial features of the patients. Odds

ratios (OR) and 95% confidence interval (Cl) were
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Table 1 Clinical characteristic data of all invasive ductal carcinoma breast cancer patients (n=108)

and healthy women (n=131)

Characteristics Number (%)
Patients
Age (yr)
<50 57 (52.8
>50 51 (47.2
Histological grade
Well differentiated 24 (22.2)
Moderately differentiated 45 (41.7)
Poor differentiated 39 (36.1)
TNM stage
| 25 (23.1)
Il 38(35.2)
Il 32 (29.6)
v 13 (12.1)
Tumor size (cm)
<3.0 46 (42.6)
>3.0 20 (18.6)
No data 42 (38.9)
Lymph node metastasis
Negative 30 (27.8)
Positive 45 (41.7)
No data 33 (30.6)
Organ metastasis
Negative 37 (34.2)
Positive 14 (13.0)
No data 57 (52.8)
Presence of ER, PR, HER2
Non-triple negative 79 (73.1)
Triple negative 18 (16.7)
No data 11 (10.2)
Healthy women
Age (yr)
<50 53 (40.5)
> 50 78 (59.5
Mammographic category
Category 1 21 (16.0)
Category 2 110 (84.0)
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also calculated by multiple logistic regression
analysis. Cutoff points of patient plasma MMP-13
levels were determined by receiver-operating
characteristic (ROC) curve. All statistical tests were
carried out using SPSS statistical software version
20.0 for Microsoft Windows, (IBM's Corp., New York,

NY, USA).

Results
Mean+SD age of the patients was 51+12
years, with 53% <50 years old. As regards histo-
logical feature, 24 (22%) specimens were well dif-
ferentiated (G 1), 45 (42%) moderately differenti-

ated (G Il) and 39 (36%) poorly differentiated (G

Nuntana Meesiripan, et al. 109

). Twenty-five (23%) cases were at TNM stage |,
38 (35%) stage II, 32 (30%) stage Ill,and 13 (12%)
stage IV. Mean + SD age of healthy women con-
trol was 54 + 10 years, with 40% <50 years old.
(Table 1).

Median plasma MMP-13 level of patients
(89.58 pg/ml, IQR = 48.45-126.91 pg/ml) was lower
than that of controls (289.15 pg/ml, IQR=230.60 -
339.40 pg/ml (P=0.000, OR=1.60, 95%Cl=
1.53-1.68) (Figure 1). ROC curve to determine cut-
off value of plasma MMP-13 concentration in
patients had an AUC of 0.98 (95%CI=0.97-0.99),
with a sensitivity of 91.6% and specificity of 91.7%

at cutoff point of 169.36 pg/ml (Figure 2).
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Figure 1

Plasma level of MMP-13. Differences in plasma level of MMP-13 in breast cancer patients

and healthy controls. Box plot diagram with median, 1% quartile, 3" quartile and non-outlier

range.
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Figure 2 Receiver-operator curves (ROCs) analysis. ROC curve for plasma MMP-13 levels with an

AUC of 0.98 (95% CI = 0.97-0.99).

The correlation of MMP-13in the IDC with
various clinical data were demonstrated in Table
2. The plasma MMP-13 level of patients is not sig-

nificantly associated with all clinical features.

Discussion

Mammography is the best technique for
detection of breast cancer'' but it can only be
performed in a hospital setting due to the high
operating cost'?. On the other hand, immunohis-
tochemical technique needs expert pathologist
to perform the procedure and to analyze results.
Thus, a novel biomarker associated with breast
cancer is still needed. This study, the plasma
MMP-13 levels in a patients with IDC were mea-

sured using commercial ELISA kits.

Little is known for the plasma or serum
levels of MMP-13 in several cancer patients. The
plasma levels of MMP-13 was higher in prostate
cancer patients with metastasis than in the control
groups'®, whereas Bonald CM et al™ reported no
difference concentration of plasma MMP-13 in
between prostate cancer patients and healthy
controls. Moreover, MMP-13 levels could not be
detected in both plasma of breast cancer patients
and healthy controls because they did not reach
the detection sensitivity of the ELISA kits used in
the study'®. However, this study can be detected
the MMP-13 concentration in plasma of both two
groups. The lower levels of MMP-13 protein in the
patients plasma than in the controls found in this
study was similar with the previous report in

colorectal cancerthat the serum MMP-2 levels was
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Table 2 Plasma level of MMP-13 in IDC patients in association to clincopathological data
Variables n MMP-13 (pg/ml) Odds ratio (95%Cl) P
Median (IQR)

Patients

Invasive ductal carcinoma 108 89.58 (48.45 - 126.91)
Age (yr)

<50 57 88.03 (39.58 - 123.30)

> 50 51 91.34 (52.59 - 141.75) 0.800 (0.375-1.705) 0.563
Histological grade

Well differentiated 24 95.87 (57.21 - 144.33)

Moderately differentiated 45 89.06 (46.79 - 122.05)  1.244 (0.449 - 3.447) 0.675

Poor differentiated 39 88.03 (47.42-132.06) 1.007 (0.427 - 2.374) 0.988
TNM stage

I 25 70.51(39.58 - 102.68)

I 38 91.86 (50.10 - 142.89)  0.250 (0.060 - 1.048) 0.058

Il 32 89.58 (57.62 - 130.42)  0.494 (0.129 - 1.884) 0.306

v 13 110.93(84.12-126.39) 0.444 (0.113-1.743) 0.245
Tumor size (cm)

<3.0 46 90.20 (56.07 - 127.42)

>3.0 20 100.10 (59.68 - 134.64) 0.727 (0.251-2.110) 0.558
Lymph node metastasis

Negative 30 81.33 (50.10 - 107.84)

Positive 45 88.03 (43.70-123.30) 0.915(0.363 - 2.308) 0.850
Organ Metastasis

Negative 37 87.00 (52.16 - 110.71)

Positive 14 114.02 (53.02-127.42)  0.340 (0.900 - 1.282) 0.111
Presence of ER, PR, HER2

Non-triple negative 79 84.12 (42.67 - 126.91)

Triple negative 18  106.81(63.51-156.29) 0.561 (0.197 - 1.595) 0.278

Non-triple negative = ER+/-, PR+/-, and HER2+
Triple negative = ER-, PR-, and HER2-
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lower than that of healthy control'® and the lower
MMP-1 levels in breast cancer patients than thatin
healthy controls™. It was unclear for the unusual
lower plasma or serum levels of several MMPs in
the cancer patients but Decock J et al'® hypothe-
sized that this may be reflect the concentration of
MMPs in tumor microenvironment. Interestingly,
ROC curve analysis to determine cutoff value, sen-
sitivity and specificity of plasma MMP-13 indicate
that the potential of this protein may be used as
the biomarker for IDC.

In conclusion, the plasma MMP-13 has
important roles for IDC development and may be
served as a biomarker for IDC. However, further
study with larger sample will increase the preci-

sion of the data.
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Human epidermal growth factor receptor 2 (HER2) @ﬁluﬂ@luﬂj’m epidermal growth factor receptor

D

uflu tyrosine kinases HunumarAryiunsiialsanzFaansaiia oz B uniinisuanseanaes HER2
fnrswennsallsalunielldd HER2 dagvinunanismeuauessianisinefoeanssinu HER2 TufjilaauzFafiun
Tlaquiufilnsnzfafiuaiinisuaneanyas HER2 dnlEFun1sinmiag trastuzumab daflu monocional
antibodies #i@ extracellular domain 4849 HER2 receptor Wazaniy L@Q@Lﬁﬂ‘?‘l‘guﬂgﬂ intracellular kinase domain
(111 lapatinib, neratinib WaY afatinib) @eh\ﬂ?ﬁmmﬁéﬂqwmmmﬁ”@ﬁi@ HER2 monoclonal antibody,
trastuzumab A1nMsANEINLG pISHER? flungutlanues HER2 73l kinase activity wazilpauduniug
futfastnamennsaflsalunean Buinisnszanglfifessimdes ssazinandaenlsnuazszazinainssesdn
fduaslufiilhenz Safuniid HER2 1an p9SHER?2 enadasuennsaesie trastuzumab 1Hidesanntaiildou
extracellular domain 3TUAMTSLAY trastuzumab N1IAIIAMNANTUEAIBENTDS P9SHER2 a1aiitseleeml
Tunsdaadndulaidendanissnengiagaus Sudiun@in HER2 1an uiidn p9sHER2 datuennishese
trastuzumab Wi p95SHER?2 slamail HER2 tyrosine kinase domain uaglarefadud kinase agnlafin
nan1sAne luLnmsnunLd feunsiefi in1suanseantes p9SHER? meLaussia trastuzumab fauiy
windm (917877 0sANSe 2560;37:114-122)

o

ANENATY: PISHER2, epidermal growth factor receptor, NEiTaLfiUN

"NANUIH "NENIUNENTINET AT UNTTIUVNTIR NINNTUANE NITNTNABITULY

114




POSHER2 AUNZL3ILEIUN

Abstract

a6IF1T 19w Uz 9d uazae 115

P9SHER?2 and Breast Cancer
by  Adisorn Jedpiyawongse', Anantnuch Sakapiboonnan? Somchai Thanasitthichai'
!Research Division, *Pathology Division, National Cancer Institute, Bangkok 10400

Human epidermal growth factor receptor 2 (HER2) is a member of the epidermal growth factor
receptor family of tyrosine kinases, and plays a significant role in a variety of cancers. HER2-positive
breast-cancer patients have a poor prognosis, and HER2 can predict the response to anti-HER2
therapy among breast-cancer patients. HER2-positive breast cancers are currently treated with
trastuzumab, monoclonal antibodies against the extracellular domain of the HER2 receptor, and
small molecules that inhibit the intracellular kinase domain (e.g., lapatinib, neratinib, and afatinib).
However, many patients are resistant to the HER2 monoclonal antibody, trastuzumab. It has been
found that p9SHER2 is a subgroup of HER2 protein with kinase activity and is associated with
negative prognostic factors, including positive nodal status, shorter progressive free survival, or
overall survival, in HER2-positive breast cancer. pP9SHER?2 is likely a determinant of trastuzumab
resistance, because it lacks the HER2 extracellular domain which is the binding site for trastuzumab.
Identification of a subgroup with high p9SHER2 expression may be useful in guiding treatment
decisions for patients with HER2-positive breast cancer. Although p9SHER?2 confers trastuzumab
resistance, it retains the HER2 tyrosine kinase domain and is sensitive to kinase inhibitors. However,
some results showed that tumors expressing pP9SHER?2 responded to trastuzumab plus chemotherapy.
(Thai Cancer J2017;37:114-122)

Keywords: p9SHER?2, epidermal growth factor receptor, breast cancer
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