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Caregiver Behaviors towards Muslim End-Stage Cancer Patients

by Maimoonah Klungkong', Sakon Singha?, Porntheepa Bantomsindh®
'Faculty of Liberal Arts, Prince of Songkla University, Primary Care Unit, Songklanagarind
Hospital; *Faculty of Medicine, Prince of Songkla University, *Faculty of Human Science,

Srinakharinwirot University

This qualitative research study used a phenomenological approach to describe the
behavior of caregivers providing care to Muslim end-stage-cancer patients. Data were
collected from Songklanagarind Hospital, Yensira Patient complex at Kok Nao Temple.
Methods included extensive data collection, participative observation, and informal and in-
depth interviews. The participants in the study were nine specifically selected caregivers. The
findings revealed that caregivers had diverse behaviors, which could be categorized into 4
themes: stress; confronting problems during patient care; different caring behaviors for
cancer patients from other patients, and; the specific needs of caregivers while giving the care.
The results suggested that the situations of the patients with end-stage cancer impacted the
caregivers emotionally, and often affected the relationship between caregiver and patient.
The emotional effects resulted in changes in both the feelings and behaviors of patients and

caregivers. This phenomenon is very complex, and plays a key role during a crisis phase of

life. (Thai Cancer J 2010;30:45-54)
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Abstract

Acanthus ebracteatus Vahl. (family Acanthaceae) is a Thai medicinal plant, traditionally
used to treat skin diseases and various types of cancer, and for health promotion and longevity.
Previous studies reported that the aqueous extract of the Acanthus plant had non-cytotoxic
effects on various cancer cells, and possessed antitumor activity in mice without chronic
toxicity. The extract contains many different polysaccharides; various polysaccharides have
been shown to exhibit immunomodulatory effects. In this study, an aqueous extract of
A. ebracteatus (AE) root was evaluated in vitro for immunomodulatory effects on macrophage
and NK cell function. Activated murine macrophage-like cells (J774A.1) with various
concentrations of AE (31.25 to 500 [lg/ml) on nitric oxide (NO) production and expression of
inducible nitric oxide synthase (iNOS), were assessed using Griess reaction assay and reverse
transcriptase-polymerase chain reaction (RT-PCR) respectively. In addition, its effect on NK
cell activation using PBMCs as an effector, and Ramos as target cells, was analyzed by flow
cytometry. The results showed that the aqueous extract of A. ebracteatus root significantly
stimulated NO production in J774A.1 cells in a dose-dependent manner. Correspondingly, AE
extract increased the mRNA expression of iNOS, which is involved in NO production.
However, it had no effect on antibody-dependent cellular cytotoxicity (ADCC) of natural
killer (NK) cells against target cells. Our findings show that the aqueous extract of A. ebracteatus
root may activate macrophage function, which plays essential roles in both innate and specific
immune responses, suggesting that further research into this plant may lead to the develop-
ment of an immunomodulating drug for treatment and/or health promotion. (Thai Cancer J
2010;30:55-67.)

Keywords: Immunomodulatory, Innate immunity, Macrophage function, Acanthus ebracteatus
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Introduction

Acanthus ebracteatus Vahl. (Family
Acanthaceae), known in Thai as "Ngueak plaa
mo", is a spiny plant which distributed through-
out the mangrove area of Southeastern Asia
e.g. Indonesia, Malaysia, Philippines and
Thailand. In Thai folk medicines, all parts of
this plant have been used for treatments of
various diseases such as skin diseases, cough,
hepatitis, asthma, infectious diseases and

various types of cancers. Moreover, it has also

been popularly used as a health promotion and
longevity'®

This plant consists of various compo-
nents including alkaloids, triterpenoids, steroids,

1-11

glycosides, polysaccharides'!". Pharmacological

studies focusing on antioxidant'?, hepatoprotec-

13-14 2-3,15-16
9

tive'?, anti-inflammatory'*!*, antitumor
antimutagenic! and anticarcinogenic activities*
of Acanthus plants have been reported. In
particular, many reports on their antitumor

effects demonstrated that the aqueous extract
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of A. illicifolius L. root reduced spleenic size
and prolonged survival time of erythroleukemic
swiss mice which was induced by Friend
leukemia virus®. The organic and aqueous
extracts from root and stem of A. ebracteatus
had in vitro anti-mutagenic activity against
Salmonella typhimerium TA 98 and TA 100!
but had no cytotoxic effect on various cancer
cells'?. In addition, the aqueous extract from
its root exhibited weak antitumor activity against
Sarcoma 180 ascites cells in mice?, anticarci-
nogenic effects on DMBA-induced mammary
neoplasm in rats*, as well as no acute and
chronic toxicities were found in mices and
Wistar rats, respectively®. From these obser-
vations, we hypothesized that the Acanthus
plant may exhibit indirect antitumor and/or the
potential immunomodulatory effects. Only
one earlier report indicated that the partially
purified fractionation from an aqueous extract
of A. ebracteatus root showed a slightly
enhance in the proliferation of human T-cell
lymphocytes®.

To verify this hypothesis, the present
study aimed to assess the immunomodulatory
effect of the aqueous extract from root of
A. ebracteatus Vahl. on macrophage functions
and NK cells cytotoxicity in vitro. We found
that its extract had immunomodulatory effect
on the innate immunity which may provide a
useful information of this plant in immunologi-
cal aspect for developing the immunomodula-
tory drug for treatment and/or health promo-

tion in patients.
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Materials and Methods

Plant materials

Roots of A. ebracteatus Vahl. were
collected from the Samut Songkram province,
Thailand. This plant was identified and
confirmed by comparing with authentic speci-
mens in the Forest Herbarium, Royal Forest
Department, Bangkok, Thailand. The voucher
specimens were deposited at the Herbarium
of Natural Products Research Section, Re-
search Division, National Cancer Institute,

Bangkok, Thailand'.

Drug preparation

Dried coarsely powder of A. ebracteatus
Vahl roots. (600 gm) was refluxed with
distilled water (8 liters) for 2 hours and this
process was repeated twice. The suspension
was filtrated, concentrated under reduced
pressure and then lyophilized. Dark brownish
residue (AE, 140 gm) was stored as dry
powder at -20°C until use.The AE extract was
freshly resuspended in double distilled water

and sonicated prior to the in vitro experiments.

Cell cultures

Murine macrophage (J774A.1) and
Human Burkitt's lymphoma (Ramos) cells

Murine macrophage (J774A.1) and
human Burkitt's lymphoma (Ramos) cells were
obtained from the American Type Culture
Collection (ATCC). The J774A.1 cells were
cultured in Dulbecco's modified Eagle's
medium (DMEM; Gibco RBL, Grand Island,
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NY, USA), whereas Ramos cells were grown
in RPMI 1640 medium. These cells were
supplemented with 10% heated-inactivated
fetal calf serum (FBS) and 1% penicillin-strep-
tomycin (Gibco BRL, Grand Island, NY, USA)
as well as maintained in 80% subconfluence
at 37°C in a humidified atmosphere of 5%
Co,.
Human peripheral blood mono-
nuclear cells (PBMCs)
Human peripheral blood mono-
nuclear cells (PBMCs) were isolated by a
density gradient centrifugation with Ficoll-
Hypaque from heparinized whole blood of
20-35 year-old male blood donors from the
National Blood Bank, the Thai Red Cross
Society for Blood Donation with informed
consent. The cells were counted, adjusted to
an appropriate concentration in RPMI 1640
medium, supplemented with 1% penicillin-
streptomycin containing 10% fetal bovine
serum and maintained at 37°C with 97%
humidified atmosphere containing 5%CO,.

The cells were used within 24 h after isolation.

Determination of nitrite production
Nitrite accumulation in the medium
was used as an indicator of NO production
using the Griess reaction assay as previously
described!”8, Briefly, J774A.1 cells at a den-
sity of 4x10° cells/well in 500 pl complete
DMEM medium were treated with 31.25-500
ug/ml AE extract at 37°C with 97% humidi-
fied atmosphere containing 5% CO, for 24 h.
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Complete DMEM medium and 100 ng/ml
lipopolysaccharide (LPS) were used as nega-
tive and positive controls. At the end of incu-
bation, cultured supernatants (100 pul) were
aliquoted into 96-well culture plate, mixed with
an equal volume of Griess reagent 1% (W/V)
sulfanilamide, 0.1% (W/V) naphthylethy-
lenediamine hydrochloride and 2.5% (V/V)
phosphoric acid then incubated at room tem-
perature for 10 min. The nitrite reacts with
Griess reagent and forms purple azo dye which
can be detected by a microplate reader (Labsys-
tems Multiscan, USA) at 540 nm wavelength.
The amount of nitrite which is correlated to
the amount of NO, was calculated from two-
fold dilution of 1.56-100 M nitrite standard

curve.

Detection of INOS mRNA expression by
RT-PCR

J774A.1 cells (4x10° cells/ml) were
treated with 31.25-500 pg/ml AE extract at
37°C, 5% CO, in a humidified incubator for
6 h. Complete DMEM and 100 ng/ml LPS
were used as negative and positive controls,
respectively. Cells were harvested and total
RNA was isolated using a TRIzol reagent
(Invitrogen Co, Carlsbad, CA, USA) and then
reversed transcribed to cDNA synthesis using
Improme II™ reverse transcription system
reagent with oligo (dT),; primer (Life Tech-
nologies, Grand Island, NY) following the
manufacturer's instructions. PCR was per-

formed using 1 pl of cDNA sample and 24 pl
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PCR reaction mixtures containing target gene-
specific primer, mixed dNTP, Taq polymerase
in PCR buffer. B-actin was used as internal
standard. The primers used in this experiment
are indicated in Table 1. Amplification was done
for 30 cycle with initial denaturation at 94°C
for 3 min, followed by 1 min each for denatur-
ation, annealing, extension at 94°C, 55°C, 72°C
and final extension at 72°C for 7 min. The PCR
products were then analyzed on 1.5% (W/V)
agarose gel electrophoresis, stained with
ethidium bromide and visualized under UV
light. The findings were imaged and calculated
by the GEL documentation (Bio-Rad, USA).
The density of the PCR products was ex-
pressed as a percentage of the internal con-
trol (ratio of the band density divided by that
of the housekeeping gene (-actin) x100)'.

Determination of ADCC activity of natu-
ral killer (NK) cells

The effect of AE extract on NK cell
activation was determined by an antibody-de-
pendent cellular cytotoxicity (ADCC)"-2°, NK
cells in PBMCs were used as effector cells,
whereas human Burkitt's lymphoma cells
(Ramos) were used as target cells. CD20 mol-
ecules on Ramos cell surface were used as
the target molecules of anti-CD 20 monoclonal
antibody, (Rituximab) to induce ADCC.

Effector cells: Human peripheral
blood mononuclear cells (PBMCs) were
washed, resuspended and adjusted to 1x10°
cell/ml in complete RPMI 1640 (450 pl). Cells
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were treated with 250-1000 ug/ml AE extract
in 5 ml tissue culture tubes and incubated at
37°C with 97% humidity in 5% CO, for 24 h.

Target cells: Ramos cells (1x107 cells/
ml) were stained with 5 uM CFSE in PBS for
5 min at room temperature in the dark. The
staining was stopped by adding 10 ml com-
plete RPMI 1640 medium. The cells were
washed twice with the complete RPMI 1640
medium and adjusted to 2x10° cells/ml with
the medium. Fifty-hundred microlitters/tube
of the stained cells were incubated with 50 ul
of anti-CD 20 antibody (Rituximab, 10 pg/ml)
in a 5 ml test tube at 37°C with 97% humidi-
fied in 5% CO, for 1 h.

ADCC assay: The AE extract treated
PBMC:s effector cells was co-incubated with
the Rituximab treated carboxyfluorescein
diacetate succinimidyl ester (CFSE) stained
Ramos cells at effector cells:target cells ratio;
10:1 at 37°C, 97% humidity, 5% CO, for 4 h.
At the end of incubation, the mixture cells were
harvested by centrifugation, resuspended in 100
ul PBS and stained with 1 ul of 0.05 ug/ml
propidium iodide (PI) for 15 min at room tem-
perature. After adding 400 ul PBS, the stain-
ing cells were immediately analyzed by flow
cytometry. The percentage of cytotoxicity
(dead cells) was calculated by the following

equation:

% Cytotoxicity = % of PI*/CFSE* cells x 100
(% PI* cells+ % PI*/CFSE* cells)
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Statistical analysis

Data were expressed as means:stan-
dard error of mean (SEM). Statistical analysis
was performed using one-way analysis of
variance (ANOVA), followed by Turkey's post
hoc test. P-values below 0.05 were consid-

ered statistically significant.

Results

Effects of AE extract on the function of
macrophages

Effect of AE extract on nitric oxide
production

J774A.1 cells were incubated with
various concentrations of AE extract (31.25-
500 pg/ml) or LPS (100 ng/ml) for 24 h. The
AE extract significantly increased NO produc-
tion (nitrite level) in J774A.1 cells in a
concentration-dependent manner after 24 h
exposure. The increased NO levels were 4.3,
13.51, 20.32, 25.51 and 27.09 uM at the
concentrations of 31.25, 62.50, 125, 250 and
500 pg/ml, respectively. The NO production
was undetectable in the untreated J774A.1 cells
(a negative control), whereas LPS (100 ng/
ml) stimulated the NO production to 34.61 uM
in the treated cells used as a positive control
(Figure 1).

Effect of AE extract on iNOS mRNA
expression

The activation of AE extract on the
NO production in J774A.1 cells was confirmed
by determining expression of the iNOS

enzyme, which was responsible for NO pro-
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duction in macrophages*?%.The cells were
treated with the same concentrations of AE
extract (31.25-500 pg/ml) for 24 h. Total RNA
was prepared from the treated cells and sub-
jected to reverse transcription to cDNA for
amplifying iNOS transcripted by RT-PCR.
Semi-quantitation of PCR products by gel
documentation revealed that the AE extract
increased the ratio of iNOS to B-actin gene
expression, being 0.69, 0.84,0.94,0.97 and 1.0
at the concentrations of 31.25, 62.5, 125, 250
and 500 pg/ml, respectively. The LPS-treated
cells also overexpressed iNOS mRNA with
the ratio of 0.884, whereas the expression was
not found in the untreated cells (Figure 2). This
finding confirmed that the activation of NO
product by AE extract was related to the

increased mRNA expression of iNOS.

Effect of AE extract on the function of
NK cells

The effect of AE extract on the func-
tion of NK cells, the other important cells in
the innate immunity, was also evaluated. Acti-
vated NK cells can kill target cells by either
antibody-dependent or independent cellular
cytotoxicity (ADCC or non-ADCC)"-?°, Only
the ADCC was determined in this study, using
NK cells in human PBMCs as the effector
cells, Ramos cells which expressed CD20 as
the target cells and anti-human CD20 mono-
clonal antibody (Rituximab) as the initiator of
ADCC. The AE extract at all tested concen-
trations had no potential effects on ADCC of
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Ramos cells induced by Rituximab. A repre-  The aqueous extract, at all concentrations used,
sentative data detected by a flow cytometer ~did not have any potentiating effect on ADCC

was demonstrated in (Figure 3), indicating that leaded by anti-CD20 antibody. The antibody
similarly induced ADCC when both AE-
untreated and -treated PBMCs were used
(Figure 4).

only cells in the upper right quadrant (CFSE*/

PI* cells) were counted as Ramos cell death.

Table 1 The primer sequences of the investigated genes in a RT-PCR analysis

Gene Primer sequences

iNOS F 5'CCCTTCCGAAGTTTCTGGCAGCAGC-3’
R 5-GGCTGTCAGAGCCTCGTGGCTTTGG-3’

B-Actin F 5-GTGGGCCGCCCTAGGCACCAG-3’
R

5-GGAGGAAGAGGATGCGGCAGT-3’

F= forward, R= reverse

Nitrire (UM)
100 1

80 1
60

40 A

*
% *
*
= B
0 T - T T T T T
250 500 LPS

control  31.25 62.50 125

Figure 1 Effects of AE extract on the NO production of J774A.1 cells.
J774A.1 cells (4X10° cells/ml) were treated with 31.25-500 pg/ml AE extract or
LPS (100 ng/ml) for 24 h and the nitrite levels of the supernatant were determined
by Griess reaction assay. Values are the means+SE of three dependent experiments.

*P<0.05 values were compared to the untreated control
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A vos IRy

Control LP3 3125 62.50 125 250 500

B. Lo AE(ug/ml)

N *
« *

11 % N
0.81
0.6
0.4
0.27

0 . - - - .

50 500

control LPS  31.25 62.50 125 2
AE(uug/ml)

Figure 2 Effects of AE extract on the mRNA expression of iNOS in J774A.1 cells.
(A) A representative of the PCR products of iNOS and B-actin mRNA from AE
extract-treated cells. (B) Densitometric analysis of the PCR products relative to
B-actin represented as % of control. Values are the mean:SE of two independent
experiments. ¥*P<0.05 values were compared to the untreated control.

(A) Negative control (B) Rituximab 10 plg/ml  (C) AE 250 pg/ml + Rituximab 10 Pg/ml

bl B2 1
0.5%

Death Ramose cells 1
“ CFSE*P

ir]
50%

R "

CFSE

Figure 3 Effect of AE extract on NK cell function via antibody-dependent cellular cytotoxici-
ty (ADCCO).
Human PBMCs (effector cells) were treated with 250, 500 and 1000 pug/ml AE
extract for 24 h. and mixed with CFSE-labeled Ramos cells (target cells) treated
with anti-CD20 antibody (ratio 10:1) for 4 h (A) Negative control, (B) Rituximab 10
ug/ml, (C) AE 250 ug/ml + Rituximab 10 pg/ml, (D) AE 500 pg/ml + Rituximab 10
ug/ml, (E) AE 1000 pg/ml + Rituximab 10 pg/ml. The cytotoxicity of the target cells
was determined by PI staining and monitored with a flow cytometer. Data are
expressed as mean:SE of five independent experiments.
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% cytotoxicity
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60+
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401
04—

control

10 ug/ml

AE(ug/ml) + 10 ug/ml Rituximab ~ Rituximab

Figure 4 Effect of the AE extract on NK cell cytotoxic function via ADCC.
Human PBMCs (effector cells) were treated with the AE extract (250, 500
and 1000 pg/ml) for 24 h and mixed with CFSE- labeled Ramos cells (target
cells) treated with anti-CD20 antibody (ratio 10:1) for 4 h. The cytotoxicity
of the target cells was determined by PI staining and monitored with flow

cytometer. The data were expressed as mean«S.E. of five independent

experiments.

Discussion and Conclusion

It has been well known that innate and
cellular immunity participate in the host
defense against infectious agents and malig-
nant cells?'?2. Among these immune systems,
macrophages and natural killer (NK) cells
do prior roles relatively for cancer specific

activity?2

. Hence, activation of macrophages
and NK cells by the immunostimulating agents
suggest that the antitumor efficacy is medi-
ated by immune potentiation. Since, numerous
natural plant products traditionally used for long
time are regarded as attractive various
biological properties candidates, such as anti-

tumor, anti-inflammatory, anti-infectious

effects, etc. in term of safety. Some of them
also act as the modulators of the immune
systems®*, In the present study, Acanthus
ebracteatus Vahl. (family Acanthaceae), a
selected Thai mangrove plant, widely tradition-
ally used in the treatment of various ailments
including various types of cancer as well as
health promotion and longevity for decades, is
of great interest to study. To the best of our
knowledge, this is the first report demonstrat-
ing that the decoction extract, a popularly
usage form in Thai traditional medicines of
A. ebracteatus, can be regarded as a potential
enhancer of the innate immune response on

macrophage activations.
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Macrophages are the first line of host
defense against infection and cancer?'".
There are major immune cells performing the
innate immunity*. An activation of macro-
phages leads to an increase in synthesis of
reactive oxygen intermediates and nitric oxide
(NO)?*?6, Nitric oxide has been identified
as the major effector molecule involved in the
destruction of tumor cells by activated
macrophages®. It is produced from the oxida-
tion L-arginine by the inducible nitric oxide syn-
thase (iNOS), which can induce immunomo-
dulatory activity in macrophages®-%. Consis-
tent with this context, our present study for
the first time demonstrated that the aqueous
extract from root of A. ebracteatus activated
macrophage functions by increasing NO
production at the non-cytotoxic concentrations
of AE extract on the extract J774A.1 cells.
Interestingly, its effect was correlated with the
increase in mRNA expression of iNOS, the
enzyme involved in NO synthesis by macro-
phages. Therefore, it is speculated that the
immunomodulatory activity of AE extract may
be due to activation of macrophages through
augmentation in NO production and other
cytokines by induction of iNOS mRNA gene
expression. This observation was in agreement
with several investigations indicating the
biological properties of the bioactive extracts/
or compounds derived from medicinal plants
affected through macrophage functions®-*.

Likewise, Natural Killer (NK) cells

are considered to be a part of the innate im-
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munity. NK cells play a major role in rejection
of tumor and viral infections'*-?°. They recog-
nize and destroy target cells by both antibody-
dependent (ADCC) and non-antibody cellular
cytotoxicity (non-ADCC) pathways. The
ADCC is manifested by lysis of allogeneic and
xenogeneic cells in the presence of small
amount of antibody. This is mediated exclu-
sively by a subpopulation of lymphocytes,
known as killer or NK cells. The NK cells have
Fc receptor (FcR) molecule, which interact
with specific immunoglobulin on the surface
of the target cells when they are nucleated
cells'. In this study, we found that the AE
extract could not activate NK cells via ADCC
pathway on the human PBMCs and Ramos
cells as the effector and target cells, respec-
tively. Before concluding the activation of NK
cytotoxicity by AE extract-treated target cells,
another pathway of non-ADCC should be
further confirmed.

Previous reports have demonstrated
that the aqueous extracts from root and stem
of A. ebracteatus have shown no cytotoxicity
against various cancer cells in vitro (IC,,
values > 100 pug/ml)'3. The root extract had
weak antitumor activity against Sarcoma
ascites cells bearing ICR mice?, and anticar-
cinogenic activity against DMBA-induced
mammary gland in Sprage-Dawley rats*.
Moreover, partially purified fraction of AE
extract by sephadex gel filtration exhibited
stimulatory effect on T-cell lymphocyte proli-

feration mediated immune response®. Based
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on these earlier reports and our observations
above, it is reasonable to conclude that the
antitumor effect of AE extract may be involved
with an activation of host-mediated mechanism
rather than direct cytotoxicity against tumor
cells. The mechanism of action(s) by AE
extract is needed to investigate in details.
Many constituents from each part of
Acanthus plant have been identified. Sulphur,
Stigmasterol, 3-sitosterol, lupeol and polysac-
charide were identified from A. ebracteatus
root’>. Megastigmane, aliphatic alcohol, ben-
zoxazinoid glycosides and polysaccharids have
been isolated from aerial part of the Acanthus
plants”!!. Recently, polysaccharides from
microbial and botanical sources have been
reported to exhibit a wide range of therapeu-
tic properties as immunomodulators, antican-
cer, anti-inflammation and anti-microbial
actions®. Our present study observed that
the hydrophilic fraction of AE extract exhibi-
ted stimulatory effect on the macrophage func-
tions with dose dependence (Figure 1). These
data possibly imply that the mixtures of glyco-
side constituents and/ polysaccharides derived
from the AE extract may activate the innate
immune response. Purification and identifica-
tion of active constituent(s) isolated from the
aqueous extract of A. ebracteatus root are
currently elucidated.
Taken together, we concluded that
the aqueous extract from root of Acanthus

ebracteatus, a Thai mangrove plant, stimulated
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the immune functions of macrophages, which
is mediated in part by specific activation of
iNOS mRNA gene expression. Our findings
also support the therapeutic use of this plant,
therefore, it may be a beneficial role in cancer
treatment via stimulating the immune res-
ponses. Further in vitro and in vivo studies
are necessary to define its cellular and mo-
lecular mechanisms responsible for the en-

hancement of immunity.
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Microbial Etiology and Antimicrobial Resistance of Nosocomial Infections in Cancer

Patients

by Warayupa Thompat!, Naparat Koomvong', Kannika Makasent!, Yuttana Sudjaroen?
'Division of Clinical Pathology, National Cancer Institute, Bangkok, Thailand, *Faculty of
Science and Technology, Suan Sunandha Rajabhat University, Bangkok, Thailand

This study was undertaken to isolate, characterize, and assess the antimicrobial resis-
tance of bacteria and yeasts, which are causative agents of hospital-acquired (nosocomial)
infections in cancer patients. The investigation was conducted using specimens from cancer
patients admitted to the National Cancer Institute, Thailand, during the period September
2008-October 2009. The isolated bacteria were 546 isolates comprising gram-negative
bacteria (Enterobacteriaceae), mainly Escherichia coli (17.9%, n = 98) and Klebsiella
pneumoniae (10.8%, n = 59); non-fermented gram-negative bacteria (NFB), mainly Pseudomo-
nas aeruginosa (11.5%,n = 63) and Acinetobacter baumannii (10.8%,n = 59); and gram-positive
bacteria, mainly Staphylococcus aureus (11.2%, n = 61) and Enterococcus spp. (6.4%, n = 35).
The 137 yeasts isolated included Candida albicans (39.4%, n =54), C. tropicalis (29.2 %, n =40),
C. parakrusei (12.4%, n = 17), and C. krusei (2.2%, n = 3). The main sources of infection were
non-ICU (Inpatient Department) (33.2%, n = 173), and the main sites of infection was the
respiratory system (53.6 %, n = 273). Methicillin-resistant S. aureus (MRSA) were found (24.7 %
n = 20). E. coli was the most extended-spectrum beta-lactamase (ESBLs) producing bacterium
(60.9%, n = 39). Multi-drug resistance (MDR) was found mainly in Acinetobacter baumannii
(60.4%, n = 49). The numbers of drug-resistant bacteria (MRSA, ESBLs, and MDR) were
greater than the previous year. However, the rate of drug-resistance had decreased (except for
A. baumannii). This finding showed the number of nosocomial infections among cancer pa-
tients tended to be higher than our previous study, with more drug-resistant bacteria. In
contrast, drug-resistance rates were lower because of the correct use of antimicrobials by
medical doctors. (Thai Cancer J 2010;30:68-76)

Keyword: Nosocomial infection (NI), Hospital-acquired infection, Cancer patient, Drug Sus-

ceptibility, Drug resistance
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WUl AuETNa199@9 inhibition zone WAMA®
Staphylococcus aureus ATCC 25923, Escherichia
coli ATCC 25922 uar Pseudomonas aeruginosa
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ALY U (AS9) ansINsAnde (Fasay)
AN NI R 173 33.2
sruunNAuiiagnag 143 27.4
WHAKNAR/MUB/tissue 79 15.2
1a0n 59 1.3
LUUNNAURINNG 36 6.9
A1 31 5.9

d’ o v d” 1 a d” d‘ v d‘ 1 A
A9 N7 3 Arwuuariesazaeatanalsafiame lulsaneunanuanlfunigaszuing eaunatan WA,
2551 019 AUENL W.A. 2552 annmanuenl@viannn 546 isolates

e RTUIUNNL (isolates) SRaAY

Bacteria(546 isolates)

Gram-negative

E. coli 98 17.9
P. aeruginosa 63 11.5
K. pneumoniae 59 10.8
A. baumannii 59 10.8

Gram-positive
S. aureus 61 11.2
Enterococcus spp. 35 6.4
Yeast (137 isolates)

C. albicans 54 39.4
C. tropicalis 40 29.2
C. parakrusei 17 12.4
C. Krusei 3 2.2
Others Candida spp. 23 16.8

WUANZEUNINALNGN Enterobacteriaceae  10.8 ATNANAL LUATIZHUWNINALNGN NFB 7
neliifinlsaimadalulsananunaniniiqn Ae  uanléinin Ae Pseudomonas aeruginosa uax
Escherichia coli Wa¥ Klebsiella pneumoniae  Acinetobacter baumannii AnfluFasas 11.5 uaz

11U 98 WAY 59 isolates AnTTuFataz 17.9 uay  10.8 (63 WAY 59 isolates) ANNATAL TuAnILN
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LUATFUNINLANAINLNANAS Staphylococcus
aureus WAy Enterococcus spp. AnuFaaas 11.2
LAY 6.4 (61 kax 35 isolates) AMNAIAL A1UFLNNT
me%@ﬁmﬁwu Candida albicans, C. tropicalis,
C. parakrusei oz C. krusei Saeiay 39.4,29.2,12.4
WAy 2.2 (54, 40, 17 uae 3 isolates) ANNAIAL

(AN979%) 3)

% 1
=l =

ANNTANHINLIWLATITEADEN NN
Tufinelsusde Ao uuATEEuNTHLINABENES
Methicillin resistant S. aureus (MRSA) Taeiny
Yaeinz 24.7 (20 isolates) (AN397 4) LLIATI BN
aUNgu Enterobacteriaceae fanunsngiaenlosl

Extended-Spectrum beta-lactamase (ESBLs)

9w antlm uazamz 73

lunnshasasf1uqadnld wuauIuiINe 64
, y . , .
isolates mzﬁ%uﬂmmtﬂu E. coli, K. pneumoniae Wag
Proteus mirabilis ¥aeiaz 60.9, 31.25 uaz 7.8 (39,
20 WAaY 5 isolates) MANANSU (AN3199 5) @01
WUATLTEUNINALUNGH Non-fermented Gram
negative bacteria (NFB) finasae16inuqadn
“a8UU (Multidrug-resistant bacteria, MDR)
WUANUIUIAINNA 81 isolates TagauNnilu
A. baumannii AciluFesas 60.4 (39 isolates) LA
Mwdadauluniduida Genus Pseudomonas
~ X A o = ] .
(AN3799 6) TANNNGNARABLNFIUIATANAN peni-
. = ) X ] Ao ET
cillin ¥1nNgA daumangy NFB Hénsimasiesn
y - LY X - X
FNURATWYNNAN THieaINAaNTREN1IRN

X o
PALUUNUIRNTEDR (AT 7)

AIPNT 4 ANUIBLAZFRYATIDITOULATNIFULNINLAN Staphylococcus aureus NARENNEN Methicillin

(Methicillin resistant S. aureus, MRSA) W3siuiisuiumanuARBawnINL9n S. aureus

#lasteanngy Methicillin %38 Methicillin sensitive S. aureus (MSSA)

¥

e quIUTINY (isolates) SRaAY
MRSA 20 24.7
MSSA 61 75.3
Total 81 100

A1997 5 ANUIURATTAUAZTAITAULATNIFULNINAUNGN Enterobacteriaceae NANN9D

a5t ulasd Extended-Spectrum beta-lactamase (ESBLs) lunismamaenfiu

8T e
T2 uIuLTafigs1e ESBLs (isolates) Sasaz
E. coli 39 60.9
K. pneumoniae 20 31.3
P. mirabilis 5 7.8
Total 64 100
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AITNA 6 ATULATFREATURTAULIATFULNINAL Non-fermented Gram negative bacteria (NFB)

VhasaafuqaTInae L (Multi-drug resistant bacteria, MDR)

3o uULTaNa9 MDR (isolates) SRaAY
A. baumannii 49 60.4
P. aeruginosa 9 111
S. maltophilia 8 9.9
P. fluorescens 7 8.6
Pseudomonas spp. 4 4.9
Others NFB 4 4.9
Total 81 100
il 7 ﬁmmma"gﬂmmmL%@ﬂ;@?ﬂwﬁwumrwﬁzgm
SRsINsAenn (Fasaz)
NANLIAIUIATN
S. aureus Gram-negative bacteria NFB
Penicillins 50.9 40.9 69.3
Quinolone 33.3 38.9 45.4
Cephalosporin (1%, 2, 3% 28.7 29.1 58.2
Aminoglycoside 31.5 16.1 40.4
Macrolides 48.9 - -
Carbapenems - 0.4 43.3
Miscellaneous* 21.1 33.3 35.9
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*Miscellaneous: EFNUATNNANDU
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a

dulsaniianuiinnfaedlanszgn tnadinisadng

D

o

uazilaasaasLdAADATIIA T WIUNINTHAN B TY
Antnfuazynanuldlbifesngnizuaiden HAnu
Aadn@lunaasyilludaun ldldamenanasia
gawasnnidlanszan vnldAnnedosismasdng
< A < A @ A n:l' a 3
Winiaanuss WIARaA19 wazindnaasnUng A
Tugmafianztisngishne i iinane psstmu
4 o X ya, o .
walsnanas Aatmalidng wazidallavanluadany
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WWBU-SquIeu 2553

P=Y [~ [~ P=]
'sgiym'a‘nm‘zlaeumsaLumaaﬂmq‘lusﬁﬁm :
SETUIRNINYNTINTTUUN

¢

o

uz:m@"’]LLunTimdeﬂimmﬂuLLfﬂmﬁ%\iﬁ‘ 7 (ICD)
IFauunuziadnaenrneendunzfadanenn
s LkiRresrlazszULANee Fann il A.A. 1967
fydsunnsnszminassmaariuudluesed 8 14
AUNNZFUIAReAIIANT AR TARUAT T
nanlunanaisreendunzisuinfeninudasss
TRARLLNWAL (acute myeloid leukemia, AML) 1215
WinRentANNeasTiARELNAY (acute lymphoid
leukemia, ALL) wiasindenmsaaessTinke s
(chronic myeloid leukemia, CML) uazHEIIRRRAIY
Fuvlesfiiniees (chronic lymphoid leukemia, CLL)°
faunizﬁﬂuﬂm‘ﬁmzﬁmﬁﬁLLuﬂmmzuﬂmi v
32111 French-American-British (FAB) classification
win1aAnENIeIzLIAInandaulvndeasldnig
RUUNANN THATBTARLAZIZEZAN luNanATeA

Whaian

T ANPATNTAN ARSI RITULATAIAN  ADUTINEANART NUNANEABATUATENT 196
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guUANTI3a (Incidence)

MaLszuNUNNIILaN International Agency
for Research on Cancer (IARC) nuNzddn@entn
Andluesay 3 aasuzifoianun Inalunsasilay
Heftloeaenitszann 255932 ¢ grifinanizes

s @ A o , o X A
nzdusiniaenuaialanuanstenullnuinud
‘Emﬂﬁﬁmwgﬂﬁmmjﬂ‘?ummmmgﬂumﬂ (age-

standardized incidence rate, ASR) Fidusi 1 04 12 78!

U1 30 aUU” 2 inweu-Agu1en 2553

esza1ns 100,000 78 InetlszimAanigelsidng
wawan Uszmaluauglslaziuan eesmsae

a A o=l L LS dl = o a tﬂl
LASUITLAUANALFANTITUGIHNBNLLNLHNNN AR

|
e ¢ o

dl = a A ' a
InuzvRLuanInLazla VIEINGLIANNITIAININDHNNA
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o s

auP dwiulszmalnesiugiiinisnizemziiudlo

Q

'
o ol

= o ' ] @ = y o
wen1e Anelunguusianiigiinisniraudnen
Waweuiulszmeduiolan Al 1 Tneuzde
& A @ al ' @ o o

wndeniunzimnutiesiududiulnluneme

UAYALIALIRL WAL

Leukaemia, Males
Age-Standardized incicdence rate per 100,000

W < 30 < 42 < s W< 83 W< 127
GLOBOCAN 2002, TARC

()

Leukaemia, Females
Age-Standardized incidence rate per 100,000

-

W< 22 < 34 < 45 WM< 55 WM< 77
GLOBOCAN 2002, TARC

qui 1 ﬁmiﬂ@ﬁﬁmifﬁﬁumummgmmqmmmﬁqLﬁmafammﬁq‘ll@ﬂ (M) WWATNE () WA

(ﬁm: http://www.iarc.fr)

fayalulszmalnandsoanuluilagiiy
@ p.A. 2000) WU fnmgURnNIdLFImNIAIFY
818 (ASR) 19Nz dnEe A9 AT 8L

3.9 sesialsyaing 100,000 18 waLTUWANLLS

A

Winfu 3.2 sesetszaing 100,000 518 Ingdendn

Aa o o ~ = o o

NUANTAANINCLULUNTLIY 9 QQMleuﬂT;'ﬁLV]ﬂVLV]ﬂ
o e e A A o o =

Wuﬂmi‘q@qumﬂqﬁ‘mqum‘ﬁ AR ANUINRATETU (ASR=

5.4) dyudainnieimnnsninngnPaaITALATING

3 q

(ASR=0.3) Heuauiiaunu)inIanud18ms
- S D e ”
griFnsdlaiuansineimnn winudeyanaulane
Tudamdnszaestaiuangaaiinssntinginauny
ANNHNLANFANNTBNERINGITANNTDINATI 8GN NA
NieaEedAlRL (ASR = 5.0 Uaz 2.4 ANNANAL)
A lAIIPAANLANHUANFNRERTRLRN DT
WANENgINITnAT 89T ALaY (ASR = 4.5 LAy

3.6 MNA"GL) Aagiin 27
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32
dsznalng a3
Zerglonad 1 M-z O
el e
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antlng 45
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UATNUN [t
- 33
gn9nnil ey
. 31
PRuLN e
NAUNN s 2
9 @
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45
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T T T T T
0 1 2 3 4 5 6
A SR (world)

7U7 2 dnengiiFEntsnilfumunniguegreans i ulinlaa A1 N ANINALAL AR NEN13 RN

neifeunzide (As: http://Awww.nci.go.th)

wua b mﬂﬂﬁauuﬂawmqﬁ'ﬁ n1sal
(Trend of incidence)

TRt PR L I R BN PG TR EEAER
Fadennludluiinlan Sunliiiuesedo

<, o o by S
FIFNANERIINITENE NN LU THNaAAIFILEL A.A.

1960 {HBANANNINNNIINHIUAZNNIIATINAN
A9 @it ludsemalnalugas 20 T
HUNN wudngmsngiRnnsalliunnunnIgiueny

(ASR) ARUE19AINT Fam1319N 1

= o N P> & o A
B3NN 1 LLZV&N@Gli"]‘ﬂq‘i_lﬁ]ﬂ’]ﬁ‘M'ﬂi‘Uﬁ]’]NﬂJ’W]i‘ﬂ"lu‘ﬂ’]ﬂq‘ﬂ@QNﬂﬁLNLNF"IL@T’JWH@\?‘]J?ZSW]WLV]H AN

a A o o = @ =2 9 o
Li‘llllﬂqﬁ‘”’@ﬂV]'W]xLUﬂuNzL?\‘Wuﬂ\ﬂlﬂH@ 3% ﬁ"ﬂ"i']_lu

ASR saNTiimsia 100,000 winsiedanse sa 100000 THARNWaRA i 100,000

il aa _ _ —
e T e WL e TN

1988-1991 38 32 14 14 16 12

1992-1994 33 27 15 13 09 06

1995-1997 39 35 15 13 15 13

1998-2000 39 32 15 13 14 09
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ANSN3EA8A2Ya9LSAMNLWE (Distribution
of leukemia by sex)
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nzifudianeniade e Ay idUes
nuzdinRensnTRaanneys TuweAme Al
fmandai 1.6 sia 1.0 uay ey Aeludnsadou
1.4 st 1.0 Aegn 3 Inenzfadnnenundeaaens
giaRaundu (AML) TuwAtanufesay 17-43

uazlunAvianudeaas 18-56 nzifudadan112

U1 30 aUU” 2 inweu-Agu1en 2553

AunessiaRe NGl (ALL) lunwAmnewLsasay 8-67
wazluwencjany Feaay 7-38 luwAtnauziEauia
Wweannaiaannessnuleaninaindefane s
Aafhusnsdau 1.6 sia 1.0 TusiuzBasia@enann
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qﬁ'ﬁmisﬁmumq (Incidence by age)
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Thai population

jpp Rate (per 100,000]

I Lymphoid leukasrmia; s

o

1
o o 0 16 - - - - A 46 o ot 6d 65 f0- ¥ o0 68
Age =t dizgnosis
Cancer dncitence in e Cortinents Wol. X, MR

U7 4 dpagriinieniliumunimsgiuengressziudinineninalutlszmalnedasia.m 1998-2002
uuNANTiALazay T HFLNITAdE (MNN: hitp//www.iarc.fr)

(M) ()

Leukaemia, Males Leukaemia, Females
Age-Standardized mortality rate per 100,000 Age-Standardized mortality rate per 100,000

W< 25 < 35 < 45 W< 57 WM< 95 W< 18 < 29 < 34 W< 38 WM< 60
GLOBOCAN 2002, TARC GLOBOCAN 2002, TARC

g1l 5 ﬁmﬂmamﬂﬂ%ummmmﬁmmﬂmmmﬁqLﬁmﬁﬂmmqﬁqim (N) WWATNE (1) LWANED (Aun:
http://www.iarc.fr)

ar s da a o
ARATINITANYLALAIATINITIOAYTIA Tuwouglstlaziupn saamsiay uazioTuausi

(Mortality rate and survival rate) gnsniemeguilefieuiuginiagu aousiinid

P G @ A | A \ !
fihensiaudndontmbiiactilanas o5, uazie @ dansnsmeRIndginIAaw
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nﬂl Aﬁl ¥ o % o . L
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satseanng 100,000 e InenAT ENEMIIN1TANe
NNNTVUNAL (A13197 2) dgaaLLNANRNA
Ll .4, 2006 HhinmAwitle 2.2 718 sietlszmng 100,000
e MARYdleeniRenwiie 3.0 e fetlszng 100,000

578 MANANE 3.5 78 fadsenng 100,000 e MAlst

Leukemia SMR
)O-24
125-49
|50-74

75-99

i 100-124

125-149
150-174
>175

o . &
JU7 6 N19N9EANRIERIINITANLATNNUT
piaanslulszinalng

U1 30 aUU” 2 inweu-Agu1en 2553

27 78 piatlsznng 100,000 #a' uasilafansnnia
& d .

MANSYANEIBINIREINAUANHANaRT L szmAlne
AnwouznsmeresziudaRaaLLNgyATe
W llliinznquatluginialagiiniauiia’ (31
6)

Winlannwuadn Feeay 60-70 aaedtlaeiiilu
nzifasinaennaNnes fTRaRELNAY (ALL) Laz
Seriae 20-30 Tt henithaisfuinmemnositoaens
TRARLLNGL (AML) HERIIN390ATIRNINAGT 5 T
wuzitlszanniienay 30-50 et fiiiunzadin
A a da/ o a o aa 1 |
1R THAITa3INARIINNITAATIANINNGT 5 1]
TaedmsNIgsandiminazan lulssmAMAIWELN
~ 2y & o o v
wasanmadnte snsnensunne® deyalulszme

| I e [ % aa ' [

WuIANBg eRNIseRTIRUusNFN AN
ssuulsyiugann lnenvifadnmenunaiaanes

a o

TAREUNAY (AML) A58 1UI8IN990ATI6

b

Fals 3.45-10.34 1A9Y U ANZITUGARAT9
anneiTtinleLmAl (ALL) Hendeegmuaesnissen
a0 , a2 \ = )

T3mANIn IneiAAILs 2.18-8.34 1Rau d4ause
ATRLAYBITAIINITIDATINN 6, 12 LAY 24 LA

Tuanaldlumnsen 3

AIPNT 2 waANAUIULAZERIINIIANRTeNz T udalAenT sl ssinalnaainai Aan s sugaly

909 6 TLuNN (A.A. 2001-2006) "2

- w8l VTN 593
AU AN AUIU AN AU ARSI
2001 897 2.9 731 2.3 1,628 2.6
2002 902 2.9 800 2.5 1,702 2.7
2003 871 2.8 867 2.7 1,738 2.8
2004 962 3.1 906 2.9 1,868 3.0
2005 956 3.1 874 2.8 1,830 2.9
2006 989 3.2 880 2.8 1,869 3.0
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