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Abstract

Background: Since 2018, the global incidence of lung cancer had increased to 2.1 million causing
lung cancer to be a major leading cause of cancer-related mortality in worldwide, with
29 percent mortality rate. This is causing by an increasing tobacco consumption rate, especially
in developing countries. For other risk factors that associate with lung cancer were sex, age and
metropolitan people.

Aim: To study clinical characteristics and pathologic profiles correlation of primary lung cancer in
Thailand’s metropolitan medical center

Method: A retrospective study in Vajira hospital. The study population with diagnosed with primary
lung cancer between January 2016, and May 2021. The information was collected: sex, age,
pathologic profile, and stage.

Results: A total of 110 primary lung cancer patients were found at Vajira Hospital from January 2013
to June 2021, consisting of 52 males (47.3%) and 58 females (52.7%). The mean age for
patients at the time of diagnosis was 62.93 years. Most common histologic type of lung cancer
in both metropolitan and non-metropolitan residents were invasive adenocarcinoma (81.8% in
total) with 41.8% and 40%, respectively. Most presentation of lung cancer staging were
diagnosed at early stage.

Conclusions: This study revealed a growing incidence of adenocarcinoma, an increasing rate of
female cases in both metropolitan and non-metropolitan nonsmoker female patients.
However, further studies on risk factors of primary lung cancers emphasis on nonsmoker
women are recommended.

Keywords: lung cancer, adenocarcinoma, metropolitan
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Introduction

Lung cancer is a major leading cause of
cancer-related mortality worldwide in both males
and females, including in Thailand'. The global
incidence of lung cancer had increased from 1.95
million in 2014 to 2.1 million in 2018, with 29%
mortality rate.

Many epidemiological and clinical studies
have proven several etiologies of lung cancer:
tobacco smoking, air pollution, environmental
pollutants such as asbestos, arsenic, and radiation®*.
These risk factors were associated with an
individuals’ geographic (non-metropolitan vs
metropolitan), environmental, economic, and
social characteristics such as sex, age”. For
examples, increased lung cancer incidence and
mortality rates were found associated with tobacco
consumption especially in developing countries or
in metropolitan areas especially non-small cell lung
cancer (adenocarcinoma, squamous cell carcinoma,
etc.) which had 1.2-2.3 times more likely to have
lung cancer than non-metropolitan residents®'’.

Clinically, primary lung cancer is more
common as age increased, generally after 40 years
old™® because there were more potential exposures
and more unhealthy habits. Some of those things
are out of our control. There was exposure to
toxins, risk factor of caner’s exposure over time.
These exposures might lead to mutations in cells
that may evaded the immune system and develop
into cancer. Most patients are asymptomatic in the
early stages. The patients often have symptoms
when the disease is in the advanced stage such as
coughing or dyspnea caused by pleural effusion,
large lung mass with or without metastasis to other
sites'’. Another problem is being a common
metastatic site of other cancers which, several
times, clinically presented first as lung lesions prior
to the primary tumor manifestation. Hence,
a correct pathological diagnosis is crucial for a
proper management'’. This requires all clinical
information as well as a meticulous gross and
microscopic pathologic examination to make a
correct diagnosis.

Vajira Medical Journal: Journal of Urban Medicine
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Patholosgically, lung cancer is characterized
by abnormal cellular proliferation with high nucleus-
to-cytoplasmic (N:Q) ratio, hyperchromatic nucleus,
high mitotic figure, and some cellular necrosis.
A malignant lung tumor can also invade surrounding
normal tissue and/or spread throughout the body
(metastasis) via the circulatory or lymphatic systems.
Sometimes, additional tests might be required to
distinguish metastatic cancers and/or to confirm the
diagnosis as well as type of cancer. According to
Thoracic tumors WHO classification of Tumor,
57 edition 2021, pathologic diagnoses were
categorized into 2 general groups of small cell lung
cancers (SCLCs) and non-small cell lung cancers
(NSCLCs)"**™. Non-small cell lung cancer is more
common, accounting for 85% of all lung cancer.
Each type has distinct clinical presentations,
morphologic features, and treatment options. The
management is based on the stage and possibility
of surgical resectability (preferably complete
resection). Chemotherapy, targeted therapy,
immunotherapy and/or radiation would instead
play major roles in more advanced or unresectable
diseases'.

The increasing incidence of lung cancer has a
major impact on resources consumption which
would, in turn, affects the national health budget
allocation. A higher requirement is in areas where
tobacco use, environmental hazards, or lung cancer
incidence are higher. However, clinical characteristics
and pathologic profiles of primary lung cancer in
urban or metropolitan residents had not been
adequately reported. Therefore, we collected
clinical information and pathological data of patients
with lung cancer who have received treatment in
our hospital which is a tertiary center for cancer
care in Bangkok Metropolitan.

Methods
Study settings

This study was conducted after obtaining
approval from the institutional review board of the
Faculty of Medicine Vajira Hospital (COA011/2564).
Inclusion criteria were patients diagnosed with

Clinical Characteristics and Pathologic Profiles Correlation of Primary Lung Cancer: A 6-Year Retrospective Study in Thailand’s Metropolitan Medical Center | 3
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primary lung cancer in our hospital between
January 1, 2016, and May 31, 2021. Data retrieved
from the medical records included age, gender,
smoking status, underlying disease if available (such
as hypertension, diabetes, pulmonary tuberculosis,
COPD), history of other preceding cancers, histopathology,
stage of cancer and current residence (urban vs
non-urban). A stay in Bangkok or other urban areas
for more than 3 years was regarded as urban or
metropolitan citizen. A diagnosis of primary lung
cancer was based on only surgical histopathological
results of lung lesions. Information for tumor staging
included histopathological and/or cytopathological
results of other lung tissue distant from mainly
lesion, lymph nodes, pleural tissue/effusion,
pericardial tissue/effusion, etc.

Exclusion criteria included non-pathologically
proven lung cancer, incomplete data, or no
pathologic slides available for review.

Statistical analysis

All statistical analysis was carried out using
SPSS for Windows Evaluation Version 26.0 (IBM Corp.
2019, Armonk, NY). Continuous data were presented
as mean and standard deviation for variables with
normal distributions and median (IQR) for variables
with non-normal distributions. Categorical data are
expressed as absolute numbers and percentages.
Correlations between the clinical characteristics and
pathologic prolife of each case were assessed.
Clinical features of age, gender, and histological
subtypes of cancer were studied according to
the residence of patients (metropolitan vs
non-metropolitan). Data were compared by Fisher’
exact test or chi-square test as appropriate. P-value
< 0.05 was considered statistically significant.

Results
General description

A total of 110 patients who had primary lung
cancer were identified during the study period. The
mean age of all patients at diagnosis was 62.9 years.
Slightly more than half were females (n=58 patients,
52.7%). Having residence in metropolitan areas was

more common (n=59 patients, 53.6%) than the
non-metropolitan, with a ratio of 1.16/1.

Female patients had significantly older age
than male: mean age 60.8 £ 12.68 years vs 65.3 +
9.13 years (p<0.039). At the time of diagnosis, a total
of 27 (24.5%) patients were current or ex- smokers.
Most primary lung cancer patients had no underlying
disease nor history of previous cancers, 85 (77.3%)
and 98 (89.1%) respectively. All demographic data
of lung cancer patient were shown in Table 1

Pathologic profile

The definitive pathologic diagnosis of
malignancy was made according to the WHO
classification of Tumor, 5th edition 2021". Lung
cancer was common at right side with 65.5%
and predominately at lower lobe with 58.1%. The
most histopathological subtype was invasive
adenocarcinoma 81.8% (90 patients). Squamous
cell carcinoma and other non-small cell lung cancer
were found in equal numbers (n=6, 5.4% each).
Majority had high grade tumors (n=81 patients
having grade 2 and grade 3 tumors, 73.6%). The
pathologic features of lung cancer in this study are
summarized in Table 2.

History of smoking and histopathology were
studied according to the residence (metropolitan vs
non-metropolitan) (Table 3), it was determined that
the incidence rates of primary lung cancer among
male and female patients were different as shown
in smoker and nonsmoker subgroups. Invasive
adenocarcinoma was the most frequent tumor type
among both male and female patients; in addition,
adenocarcinoma was significantly higher among
metropolitan female patients in our study. At the
time of diagnosis, 83 (75%) were nonsmokers and
only 17 (24.6%) were smokers in patients with
invasive adenocarcinoma. The relationship between
smoking status and tumor histologic type was
evaluated as shown in table 3, among patients with
invasive adenocarcinoma, the ratio of non-smokers
male and current/ex-smoker male was 0.88/1 and
was 11.5/1 in female.
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Clinical characteristics of patients with lung cancer (n=110)

Number, %

Variable (n=110)

Age (Mean + SD) 62.93 + 11.32
Gender

male 52 (47.3)

female 58 (52.7)
Smoking status

non-smoker 83 (75.5)

current/ex-smoker 27 (24.5)
Underlying disease

absent 85 (77.3)

present 25 (22.7)
History of previous malignancy

absent 98 (89.1)

present 12 (10.9)
Residence

metropolitan 59 (53.6)

non-metropolitan 51 (46.4)
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Pathologic profile of patients with lung cancer (n=110)

Variable n, %
(n=110)
Tumor size (median), cm (IQR) 2.5(1.95, 3.85)
Tumor laterality
right side 72 (65.5)
left side 38 (34.5)
Main location
upper lobe
right 15(13.6)
left 23(20.9)
middle lobe (right) 8 (7.3)
lower lobe
right 49 (44.5)
left 15 (13.6)

Histologic type

non-small cell carcinoma

adenocarcinoma in situ 3(2.7)
invasive adenocarcinoma 90 (81.8)
squamous cell carcinoma 6 (5.4)
other non-small cell lung carcinoma* 6 (5.4)
small cell lung carcinoma 5(4.5)

Histologic grade

1 (well differentiated) 29 (26.4)

2 (moderately differentiated) 67 (60.9)

3 (poorly differentiated) 14 (12.7)
Lymphovascular invasion

not identified 72 (65.5)

present 38 (34.5)
Visceral pleura invasion

not identified 70 (63.6)

present 40 (36.4)
Spread through air spaces (n=105)

not identified 65 (61.9)

present 40 (38.1)

*QOther: non-small cell lung cancer included adenosquamous carcinoma (4 cases, 3.6%) and pleomorphic carcinoma (2 cases, 1.8%)
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Variable

nonsmoker

current/ex-smoker

Comparison of histologic type between gender, status smoking in each address group (n=110)

metropolitan n, %
(59, 53.6%)

Vajira Medical Journal: Journal of Urban Medicine
Vol. 66 No. 1 January - February 2022

Address
non-metropolitan n, %  pP-value

(51, 46.4%)

FemaleGs,szw)

nonsmoker

current/ex-smoker

o adenocarcinoma in situ - - 1(0.9)
-E invasive adenocarcinoma 15 (13.7) 4 (3.6) 9(8.2) 12 (10.9)
§" squamous cell carcinoma 1(0.9) 1(0.9) 0 1(0.9)
_*3 non-small cell lung carcinoma, other* 2(1.8) 2(1.8) 1 (0.9) -

* small cell lung carcinoma 1(0.9) 1(0.9) 1(0.9)

adenocarcinoma in situ

invasive adenocarcinoma

squamous cell carcinoma
non-small cell lung carcinoma, other*

small cell lung carcinoma

1(0.9) -
24 (21.8)
2(1.8) -
1(0.9) - - -
1(0.9) -

19 (17.2) 10 (9.1)
8 (7.3) 15 (13.7)

29 (26.4) 25 (22.7)
3(2.7) 1(0.9)

1(0.9) -
22 (20) 1 (0.9)
1(0.9) 0

3(2.7)

1(0.9) -

*Other: non-small cell lung cancer included adenosquamous carcinoma (4 cases, 3.6%) and pleomorphic carcinoma (2 cases, 1.8%)

The majority of our patients were diagnosed
with early-stage diseases. More than half of lung cancer
patients were present stage | lung cancer with 51.8%.
For incidence of other stage were shown in table 4.

Discussion

In our study, the age range of the patients
included in our study (62.93 + 11.32) was similar with
previous study which reported 60.57+12.31 years".

There was a female predominance; increase
was observed in the rate of female metropolitan
patients. These findings were consistent with global
changes in the gender distribution of lung cancer.
The global male predominance in lung cancer was
mainly attributed to greater prevalence of smoking

Stage classification of patients with lung cancer
(n=110)

Stage classification Number, %

(total n=110)
I 57 (51.8)
I 18 (16.4)
1l 15 (13.6)
Y, 20 (18.2)

in men. Lung adenocarcinoma, unlike other types of
lung cancer, is also associated with non-smokers -
especially female non-smokers'?. However, the rate
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of lung cancer in women is gradually rising especially in
Asia people®'"™. In the United States, approximately
10% of patients with lung cancer was never-smokers?,
while in Asia, >30% of patients with lung cancer
were never-smokers and more than 50 percent of
lung cancers occur in never-smoker women. The
reason is a nonsmoker in Asia females tend to have
a gene mutation especially EGFR mutation”*",

Majority of the patients in this study
population are from metropolitan area (53.6%). The
ratio of primary lung cancer in the male and female
among metropolitan versus non-metropolitan area
was 1.16: 1. The finding is similar to the international
epidemiology evidence in many previous studies™" .

All of the various histological type, the most
common type of histology was adenocarcinoma in
both metro and non-metropolitan whereas the
least common type was small cell carcinoma.
However, in the literature was reported the most
common type was squamous cell carcinoma which
associated with smoking behaviors. We believe that
the reason was because the health promotion of
smoking cessation in Thailand for the past recent
years” 1% #% Therefore, the rate of squamous cell
carcinoma should be reduced accordingly. Tumor
size was correlated with early stage. Most common
histologic grade was moderately differentiated that
was similar with previous studies®”™.

Visceral pleural invasion was diagnosed as
positive in 40 cases (36.4%). Visceral pleural invasion
was also significantly associated with a higher
frequency of LVI as shown in previous studies™™,
but not shown in our study.

Spread through air spaces (STAS) was a
phenomenon of lung cancer spread, was first named
by Kadota and colleagues’ in 2015. STAS was defined
as tumor cells within air spaces in the lung parenchyma
beyond the edge of the main tumor. STAS was initially
observed in adenocarcinomas. However, with recent
in-depth studies, STAS was identified in other types
of lung cancerincluding squamous cell carcinoma® .
In our study, STAS (was analyzed only in non-small
cell lung carcinoma, totally 105 cases) was observed
in 40 cases (38.1%). Our result is correlated with

previous studies™ .

Our study had some limitations, the sample
size involved in the present study was small,
especially for squamous cell carcinoma, and the
patients were from only our institution and had an
information loss in some cases. In the future,
genetic testing, which screens actionable genetic
alterations including ALK and EGFR mutations for
targeted therapy™™, will likely provide important
information about the treatment and prognosis of
lung cancer although the immunotherapy appears
set to offer new modes of treatment for non-small
cell lung cancer, even for patients with advanced
disease.

Conclusions

A study of primary lung cancers in Vajira
Hospital last 6 years revealed the growing incidence
of adenocarcinoma, an increasing rate of female
cases, Adenocarcinoma, in comparison with
squamous cell carcinoma, other NSCLCs and SCLC,
was more prevalent among all metropolitan and
non-metropolitan nonsmoker women patients,
Also, further studies on risk factors of primary lung
cancers emphasis on nonsmoker women are
recommended.
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Abstract

Background: There are a limited number of automated external defibrillator (AED) trainers for
basic life support (BLS) training in Thailand. These devices are costly and have to be imported.
We developed a Chiang Mai AED trainer to reduce the cost burden of BLS training. The goal
of this study was to investigate the effectiveness of Chiang Mai AED trainer.

Methods: This was a descriptive study of our newly developed Chiang Mai AED trainer. The prototype
was examined by 5 BLS instructors including 2 Cardiologists, 1 Anesthesiologist, and
2 Emergency Physicians. We used a questionnaire to evaluate the device’s efficacy and
its similarity to an actual AED. Correlation among instructors was also calculated.

Result: Chiang Mai AED trainer prototype was effective for use in BLS training according to all BLS
instructors. The device was able to show the accuracy of electrode pads placement,
and instructors were able to skip steps with the controller. Kappa correlation coefficient
of the AED trainer was 0.94. Evaluation of the similarity to an actual AED with a visual analog
scale resulted in a median of 45 (Interquartile range 43, 47) out of 50. Intraclass correlation
was 0.92 (95% Cl 0.72-0.99, p < 0.001)

Conclusion: Chiang Mai AED trainer prototype is effective to use for BLS training.

Keywords: basic life support, basic life support training, automated external defibrillator
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e International Liaison Committee on Resuscitation
lauugdiuazimuisuuuunsasuliiiussdnsam
Tuln.e. 2559 Falguuuunsaeuididy’ Ae n1sin

A a va a o Y Y a a £ Qa‘ va
wuvalloUURaseaeyi i Seuianadugnslad

¢ A a a | aa DAY £
guUnInldouNwanIUsEaNSNMNIsTIeTInlalinadugns
113aN15158uN1NNI19UN sl wildusevuialy
Azaunsaliases AED lalaelilakunisin weikuzin
Tnnnsly AED ieaievinweuazaudulaliungisey
anen1sAnwINUINgUNIin saeuNLanIUTEENEA N
nsteTinliEnldunaenna ssiuannIwlun1s CPR
IntugSeunslununisgienmsmelanaznisnantien
281981UsANEN M UanANUGIIeUsTiliunaniseusy
n1sTIntunugulauiuginiinisiiavuuulaegaou

12,15-21

WNE9D819LA87 LAYNISUY1 AED trainer u1%92e

Tunisaeu BLS aggrgiumlinusulaminulasnie
warinuwrlun1sly AED 959242
1 @ v a .
ag1alsAmuludsznalnedsll AED trainer
Luiigananani1siiounisaeuiilasaingunsalfingn
v o v | o a = A &
ADIUNVININAWUILINAILIIAIEN FeaoLduguassa
LAYTDINNALUNITINUIUTBUIUNTOUSULALLANNIIUIY
HlS8U ANEUNNEAIAATLALANEIAINTTUAIANT
UM1AINed el nuIalasuiledus1uas 199113
winnssunangunsaliiuaaunanand (Chiang Mai AED
trainer) weanduyulunisudnieliigunsalivanil
WEINBA BN TARUNITAIETIATUNUFIU N1TITLTS
Y} K A o . v A a
PInNIsURTvneiemun AED trainer Trailouass

Tgpuazduensaeuligaeulasg1aiusednsnm
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A5N13ALIUNSIY
sULUUN13IRY
HumiAdouinnsanileauazvageulssavsnm
Avsehvsiadodiinnsliiedesiufunduiilaselifi
wuudnluglfsu Chiang Mai AED trainer @vsunsaeu
nsraedinduiiugiulaenisiinsisiadesiionin
AnaUsemanduioeniunuinnsgIuvesnniznTInIg
UINTFIUN5YIAIN (Thai Resuscitation Council) wag
aunmuunndlsailawislssmaansgowsn (American
Heart Association) Wisunlvilianuwmsngauuasiade
fumseusumsetinduiuglulssmalnernudng iy

a
M139N 1:

¥
wa

ARELUR

Anantanaluneuan )
nsnseantniiiala

GRIGHREIRNRD I -

flug1uves Chiang Mai AED1 trainer fifnunls

nanswndidalszdnduarssaunisainsilungiaeu
nsoUsINITInduiiuguvesaneide
fidefnwnisiauveuaies AED Trainer 970
faUsEmALaEMANgIUN N TS sEdndiAetu
nseUsIMIt s LA ThingenuUULaE YL
AuantAfiugIuresaIostuLu U Lanslunseil 1
MnunEneIesiunuuifinuasitugumuiicmun
1 130 LLazUszﬁgmwﬁié’]’aLﬁaﬂ%’wqqm‘%‘mﬁuuw
udeianauauiRiuniuanauaiRnugusn 2 Ju
UsuupsnastRfiuduaudidaiuanddumad 2 way
pyRaeUAMaNYsiveInman TR ANl a eIty

. Huedosifivuinuardnvazaneueniiuansiis AED

. wuuUni i dvunawasdnungnsusniiwansdausunUzilifinage
. fwidnflansneniadoudliieseyanaien

. Tuneuuiuedesiididy 2 Ju fo e Aaetowuasudeniiiedians

. fwhahlihdaesifvnauasdnuuznsuenlndifsstuushahlnihaie
wazaNUNIDAnLAZAENEBNINYURNLG

. gusavihnuldnunuandinanaiie

. lenalnetesaziidusymnwilneiteusnddumsliieies AED sasnAsgu

. fdyanavenddiunisldiedes AED

aunsaidenlusunsumsiinifleliuansvidoliuaninmsdassnisnszanlvisialals

. aunsnmuauuazeenmduadedlilasgunsainuauszeglnauuuliane

. wiuwdsihlihaunsagafnuazaenaenainyuilin CPR® Ia

IAED: Automated External Defibrillator trainer (1n3psiuAuaautlagaeluiuuusalulia); 2CPR: Cardiopulmonary Resuscitation

(Mswavilanedendin)

uansAauFNURLNIANYRY Chiang Mai AED' Trainer

AuauUAnluneuen 8

AnaNUANImALlA

(Time to First Shock)

. fvpwearsunullzinnihdamsuRnnseeany é‘ﬁgﬂﬁl i
funaiuiiofounduarinluvestunounisly AED Uil 5

. uruhlihfulndnsessunsuanssunisiiutzusudlih

. mmsnﬁaé’mapmﬁaL.Lamizstna'n?l"’uwiﬂm%Lﬂ%"awuﬁmmﬁu%aﬂﬂ%y’msﬂlﬁ

'AED: automated external defibrillator trainer (w3ssilufumduwlagelniuuusnlusim)
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inseafiothlulfuaiennansfiforng lunsaey
nsvedinduiiugiu $1uau 5 v auandives
ABeamgy fe lafldgsadde, [Wuuymdiamznei
Uszaunisainsufuieuaieiazasy BLS Wivesnidn
5 Juariindsdesusosagaounististinduiiugu
(BLS instructor certification) ¥3ef@eUvaNgnIMINILTIN
%’u@j\i (ACLS instructor certification) 31nARIZNITUNIT
WNTFIUMITITIN aunaulsaralalunssususyuaus
wsodunuwnngliaiilanislsemaanigasn lag
AiBevaarUszifiulseandninees Chiang Mai AED

trainer Tun13580UN1598TIATUNUFIUAILAITANE
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Hlnduunaudidenvu
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deyanual
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Ty gradunensznsuiu
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Vajira Medical Journal: Journal of Urban Medicine
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sﬁaﬂizﬂauﬁamnﬂamﬁu@mauﬁ’aﬁugm GRIGHRE
WaAnduau 7 drann wandluaisned 4 Jadu
anulineustinlivsely wazanuidnlndidesiu
1A399 AED 9399 nUszaunisalvesfifoaviglaely
w3aadle visual analogue scale 1 89 10 AZLUY U
5 dnn wandlunisned 4 9antduidinugiives
JidermgunUsvguaugIdeiiousuugaasiaun
AaantAng 9 aavinensiaaeunmAINLATKAnLTY

9
a

AN 9 LATEINIULATRIAULUUIUANYI Y WBNAINT
AuzyIdulaniuquaItuUasndevesdeussAvg
v a a a ¢ a =
aunuulagimnsdiannselinduaziainslnirgdaduy
nilslunnueide

AdaLdeananaIn

1A3849 Chiang Mai AED Tddwsunisilnaauivinuu

Usziliuanuiandivesgiae

s 1669 V9PN T

wUzusimhlniihinthenddae dagy

uduiadigUle Matinseaduliiiila

o Ve a < 4 4 v v Y 1 o Ve
wugividenwsuugen ’Lwnﬂﬂuaammwmau B\IH%I‘U’JEJ/IM wugilviden

I < °o @
nAYNgan GoNEL3Y

CPR #iviudl > @eedamiziane 30:2 5888131 5 59U > ngavin CPR

UsgiiugUhen

IAED: automated external defibrillator trainer (tA3asiuAundulogaslniuuusaluda)
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HaNSUTELE LTINS TUUIAIEAINALaTANLUTUTIU
ﬁme’wammmiﬂizma%’aga HAAIUADAAR B4
voamsUssiiulasnns]Temgynistisinduiugu
fef Kappa coefficient Wag The Intraclass Correlation
Coefficient (ICC)

aw
WAN13798Y

nswdnaiestunuuil 1 ldauandfnugiu
mamadadidanuiiimun uandunsisi 1 usdes
U%’Uﬂqa@mauﬁaﬁ"ﬂ,ﬂmauamwngﬂﬁuammiaau
msliaes AED trainer filiinssnunasgiunstedia

Uiz w.A.2559 sudnvalnieuendslilndifgariy

P 4 v T
;J'UW 1: LEAILAIDIAULUUFUNUAUN

P399 AED 934 fauanslugudi 1

iSessunuuil 2 legnusulginmanifniouen
I¥anysalamdidivualy uanslumsied 2 wagld$u
mswannuaiRisAnfuandluguil 2-3 1ndesas
wansirdndsandenfulndyyranugudydnvel
vunihidaedeanudrdunisldiaios AED Trainer
Fam151971 3 (mmmgmém Chiang Mai AED trainer
iluguwuuAavimilunianuinit 1) Taoiedesiingnld
flnuandfiliu Ao NMSWARINAAIINYNABIYBINITULY
uiuti i Andrengadumia nnsmuguiadedld
Tnedunafiedodidutuneuldlnegaeunazaiunsn
dqé’zyﬁyﬂmﬁaLLamszaznmﬁu’qwaﬂmﬂmﬂ%wuﬁq
nefuenasausnld (Time to First Shock)
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Wavim sy fILFDITUAaN AED LuaLaass
T lviasos

i

il navaludnds
\fesuaau AED
dald

wansAuaNURANIALNYeY Chiang Mai
AED Trainer

ARGIVRRTEE  wan9 QR code N@1N150LURNAD

doarsaunanangudnvaluazn1sinaiuves

\A309 Chiang Mai AED trainer TugduuuIavia
(https://youtu.be/vOr20VLoVdAM)

nsUssllunayseansainves Chiang Mai AED
trainer TunsasunstedintuiugrilasdBeamy
5 yhuusenaumeangsunndlsamla 2 vinu Idydunme
1 vk NNgRYAERsANAY 2 YU usagyinu
szldnpasuldintosdunuudl 2 tadeufoafulaed
JBrvgusiazauarliifiunismaaeuuasnayssiiiu
vosfiirmamiudy wausziliunauszansainuans
Tums199l 4 Famuinnnsusziduguantfveaindes
AnfiBrmalinafidenndeiuunnueinisuseiiuii
TnuldsUsaiiulnewrdesdio Kappa coefficient = 0.94
naUszifiuauganindifssiuees AED 93mmnshide
finsnszanedayawuuitaniddadseguduainas
NnuIALsEgIUATLUNTINYRINTUTEUAIINIANAD

wsedinnisiinsestiufuaduiilamelwiiuuudnluifigu Chiang Mai AED Trainer dwiunisaeunistiedinduiiugiu

Vajira Medical Journal: Journal of Urban Medicine
Vol. 66 No. 1 January - February 2022

45 AZLUUIINATLUULAL 50 Azuuuwasiiidoniolng
Ao 43, 47 Aziul IngllirnudenaaesianneensiitadAgy
eadRvesnisliazuuuUssiulpawriedlo Intraclass
Correlation Coefficient = 0.92 (95% Confidence
interval 0.72-0.99) wazfiarufuifiuduvesnney
JBoavgliiaungudnualnsuenliiianuvivaiy
LAYENBIINIAY AL NANSHARLASEY Chiang Mai
AED trainer Liiwdn 9 adosUszauanudifad yniaied
ansoldeuldniiounIosiunuuuasidunuiise
mnimsid sz 20 Wwhansnedasluriomain
(59AATIFULUY 980 UM F1ANLRAEVDLASOITITINY
Tutlagtu 18,490 um)

un3ansal

\A399 Chiang Mai AED trainer SnmiautAfiug
LarAuauUALnAuiansldiuldataazaindd
anfiudsyansninlunisevsunistieTinduiiuguld
TnefBeginnuiiuaenndosiuinaies Chiang Mai
AED trainer HuUsdvsnnanunsadiluldeusunstiedin
Fuiiugrumusesgild Hesangunsaiiuuuuannse
Frapsnsliinuiaos AED Mifldoeedaldl wu msdneies
nsuUzurutnlain nswansdunounisiinues
\3es AED vislusuuuuvosnw, waslidynnuay
Fosddsluuiaztunou (Judu venainddsldii
FBnsdsnuviediuduneunisiinfiarunsaniuauld
nnsdunafiiaiesuazaingunaailiats, awnsn
LandANYNA D3YBINTUUE U I A enld
annsatufinszernaidudnisnaluiuldinies AED
aunsytinsnatuvassnszualniiadausnld Hudy
agslsfinuanduuziivesanzifervignudi
sUdnualneuenvesgUnsalinnudAgysdenisiluly
esaniilvigiFouaunsniivszaunisallunsiluly

Ya o td
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TrunwaranuwueNguantnaLAeLAIae AED 959

1.

2. lnluanstumeunsld AED aannasgu W W W T W
3. fidsamaduneunsldan AED musnasgiu W oW W W
a. Tunaiesiassnisnszaniniiila W W W W W
5. @1U130uan3 Time to First Shock” 1@ W W W T W
6. anunsalisiiuaunsalmiuauuazuaninala W W T W W
7. 1ngAMTIUUAT Chiang Mai AED trainer [aouls T o T T To

’Kappa=0.94

azuuuAuiEnnsifuaTesfiuuuy AdlsegIY
TndiResiuiadas AED AilHuase (Aeuuidia1o) : : (Weemalng)
1. YUIALAZANYZA18UDNTYDY AED 7 9 5 10 10 9 (7,10)
2. MsnevauBvBuAseInuNslY AED 9 9 710 9 9(9,9)
3. lnansuneunisidaueaaies 9 10 6 10 9 9 (9,10)
4. Fvwanstunounisiinuveundos 9 10 8 10 9 9 (7,10)
5. waukUginlnin 9 9 3 10 8 9(8,9)
AZLUUTIY (AZLULLAY 50) 43 47 29 50 45 45 (43,47)

“ICC average=0.92 (95%Cl 0.72-0.99), p-value<0.001

'AED: automated external defibrillator trainer (1n3asuAuARuUTlaselWiLuUSATuLR); *Time to First Shock: sraznAAIUATALATEY
sunadufonaisusn; *Kappa: ArAuaenndesrainisiiazuuudmsuteyauuy dichotomous data “ICC: Intraclass correlations:

AANaenAfesraINslrinzuuudmiutoyaLuU scale way p-value<0.05 fellauaanadosiuraInslvinzuuy

fosrinuenuiie WesmnaAeifuniousn
AnInAuTndofuve ANz UNNEAIanT UAT
AuzimnssumansuvTinendeidediferiunseuss
nstaeTinduiiuguiannnuduglunssuiuns
vauveusazdeiliiAsdgmindesiidesiulse
Hhusver Joymduszeznamsiteiivsaiulitesiades
YorYTTITNAITLas T uIUUsEIN v
msUssdiudesgUdnuaimeuenuaznisudly venand
uansUssdulunsdnuiiinainnisasanuiiuyes
pauiiuavanfdanylunsaeunstieTinuiugu
ity FemasiinismagoulsyAvsamusieaias Chiang
Mai AED trainer LW3suiflunisiedes AED trainer ¥4
vinduildnseensulunsousun st induiiugu
Tudagtudeieiesilouarisnsifeiiundofionniy

W M3AnwUsEanSAmluzULUY non inferiority trial
Judu Fo19vzaiuisadieuideiduuesuiadng,
avizUns/eudnsunsvisevunsdouwinnssuwifsely

#3UNaN15IY
AnfiauAnwIaansananedos Chiang Mai

AED trainer fianunsaiinluausunisviedintunugule
dnSannanuiuresildeavignistieTinduiiug

uUszued
VWAL TIELNEY POUSUWIEAERNS UTIne Ty
Beslval unneway 059-2560
3U55TUMTILAsUNISSUTElRYAMENTTUANS
23U55IUNNTIVYAULUNNYAANTUNING 1Tl
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Abstract

Background: Department of Orthopedics Faculty of Medicine Vajira Hospital, Navamindradhiraj
University has introduced the temporarily new working system consistent with social distancing
protocols during the COVID-19 pandemic situation. We would assess the effect of adjusting this
system from the corporate perspective such as the attending staffs and residents to estimate
satisfaction after implementation. Moreover, the system may be used again in the case of

prolong COVID-19 pandemic periods or having a new wave in the future.

Materials and Methods: The organizational survey research was conducted in the Department of
Orthopedic, Vajira hospital. Two researchers collected the questionnaire data from the attending
staffs and residents in June, 2020 for assessing their satisfaction of the new working system

in 3 aspects, operational (12 questions), academic (4 questions), and daily life (4 questions).

Results: 13 attending staffs and 16 residents were recruited in the study. The average satisfaction
score was 61.06 (from 80 points). There is no statistically significant difference in terms of the
satisfaction score between attending staffs and residents. In terms of the efficacy of the new
working system, the resident’s monthly examination results demonstrated that the scores in
March and April were 18.56 and 20.25 out of full 40 scores, respectively. The average score was

increasing by 1.68 points. However, this increase was no statistically significant difference.

Conclusion: The COVID-19 pandemic remains widely prevalent and without an antiretroviral
medication or effective vaccine. We have introduced a novel working system which was
demonstrated an effective scheme for medical personnel. It may serve as a model to use in

the case of a long-term prevalence or a new wave of the COVID-19 pandemic occurs.

Keywords: Corona virus 19, satisfaction, attending staff and orthopedic residents
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Introduction

Corona virus disease-19 (COVID-19) led to
overwhelming public health problems for developed
or undeveloped countries alike'. On March 11, 2020,
the World Health Organization (WHO) declared
COVID-19 as a global pandemic. On December 2019,
Wuhan city, Hubei Province in China reported
unusual cases of pneumonia®® with symptom:s,
such as severe acute respiratory syndrome (SARS).
The WHO assigned the name SARS-CoV-2 to the
novel coronavirus®’. Initial period, the mortality
rates of COVID-19 reached approximately 11%-15%.
Recently, however, it decreased to 2%-3%"°.
COVID-19 can spread from person to person via
direct contact and secretion. As such, medical
personnel are considered highly likely to contract
COVID-19 infection from patients’.

The incubation period of COVID-19 takes
approximately 5.2 days'. Symptoms begin as
general non-specific symptoms of flu, such as fever,
dry cough, and fatigue. The organism can destroy
many organ systems, such as the respiratory system
(cough, difficulty in breathing, sore throat, and
angina), digestive system (diarrhea, nausea, and
vomiting), and nervous system (headache and
confusion). However, the most common symptoms
are cough (83%-98%), dry cough (76%-82%), and
difficulty in breathing (31%-55%)>°. A case study
from China revealed that 39% of COVID-19 positive
patients experienced minor symptoms in the first
week, then dramatically developed severe
symptoms. Furthermore, the patients had difficulty
in breathing on day 8 of infection. On the following
day, the patients developed acute respiratory
distress syndrome (ARDS) that require the use of a
respirator on days 10-11 after infection®. With the
presence of ARDS, the symptoms can worsen and
lead to multiple organ failures™®. The case study

demonstrated that the lung is the most commonly
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targeted organ, whereas the involvement of other
organs remains inconclusive. Moreover, the lack of
data on co-infection from other organism continues’.
As such, further information is required for the
differential diagnosis of COVID-19 with various

diseases®!

. Therefore, patient history, such as
contact with infected persons and traveling to
high-risk areas, is very important for early detection’.
In Thailand, Suvarnnabhumi airport has employed
a screening protocol for screening passengers
from high-risk countries since January 2020%.
Unfortunately, COVID-19 infection among the Thai
people has been discovered from the Lumpini
Boxing Stadium and nightspot in March. Therefore,
people have become very concerned about the
pandemic. The government introduced a campaign
on wearing masks, effective hand washing, social
distancing, avoiding closed community places, such
as shopping malls, theaters, and restaurants, and
organizing sport events.

For medical personnel, especially in hospitals,
policies are in place to systemically support the
preparation staffs and medical equipment, such as
intensive care beds and a screening system for
high-risk patients, to reduce contact as much as
possible. The situation has required the medical
staff to adjust to the preparation and handling of
emergency situations, which tend to change any
time.

The Department of Orthopedics, Faculty of
Medicine Vajira Hospital, Navamindradhiraj University
bears the responsibility for training the orthopedic
residency program. The staff has conferenced
regularly between the attending staff and residents.
Moreover, the government recommends self-care
through wearing masks at all times and frequent
hand washing. Social distancing is very important
to the department as part of the characteristics of

the medical professors and residents. The
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Orthopedic residents are unable to avoid contact
with patients upon their works at various places e.g.
the Outpatient Department (OPD), during inpatient
ward rounds, or the operating room. Consequently,
the regular work system is unable to impose the
principle of social distancing. Therefore, the work
system should be modified in response to the
situation.

For this reason, the new working system
consistent with social distancing protocols during
the COVID-19 pandemic situation has been
temporary adjusted from our Department. It also
aims to keep the potential of residency training
program and provide the least impact to patients.
Moreover, another purpose of adjusting the working
system is that the duration of the COVID-19 outbreak
cannot be predicted. Although the outbreak was
controlled in the first wave, a chance exists that a
new outbreak may occur. However, adjusting
the work system of the Department of Orthopedics
is a new policy and a challenge to the management
system.

The researchers surveyed the effect of
adjusting the working system from the corporate
perspective such as the attending staffs and
residents to estimate satisfaction regarding the
quality of service provided to patients and estimate
the potential of regular resident’s orthopedic
training after implementing the new working system
during COVID-19.

Materials and Methods

The study is an organizational survey research
approved by the research ethics review committee,
Faculty of Medicine Vajira Hospital, Thailand
(approval number 063/2563). Two researchers
(C.D. and N.H.) collected the questionnaire data
from the attending staffs and orthopedic residents

in June, 2020 using a designed survey form.

The respondents were assessed on their satisfaction
and efficiency in terms of the new working system in
three aspects, namely, operational (12 questions),
academic (4 questions), and daily life (4 questions).
The survey includes 20 questions on satisfaction,
and a four-point scale is used to rate each question
(4 = very satisfied, 3 = satisfied, 2 = less satisfied,
and score 1 = least satisfied). The highest score
that can be reached is 80. The content validity
index: CVI of the questionnaire was evaluated by
using a panel of experts in the content area from
3 staffs and assess the average scores from score
of 4 to 1 (most related to not related).

All orthopaedic attending staff and resident
were eligible in this study including 30 medical
personnel (13 attending staff and 17 orthopedic
residents). The attending staff was excluded if they
belong to the administration department position,
such as administrator of the Faculty of Medicine
Vajira Hospital or the head of the orthopedic
department. The orthopedic residents preparing
for Certificate Exam Preparation Orthopedic of
Royal College Orthopedic Surgeons of Thailand
were also excluded from the study.

The new working system was introduced by
our department and defined as follows:

1. The operation table with new working
format for the COVID-19 outbreak indicates
adjustment of the working schedule of the
attending staff and residents. This system was
initiated on March 30, 2020 to April 26, 2020,
or a total of 4 weeks (Table 1). Changes in the
working format are as follows:

1.1 The attending staffs and residents were
separated into four workflow lines (previously,
two lines)

1.2 The attending staffs and residents worked
for 2 weeks, then switched to home quarantine for

2 weeks to observe their symptoms.
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1.3 The residents were required to join all
academic conferences, topic presentations,
journal reading, and case conferences. All activities
were performed via a teleconference system
(zoom program). All residents were not allowed into
the meeting room but they can attend from any
private room.

1.4 The job descriptions of the residents
were divided into three groups and overlapping

descriptions were avoided (Table 2) as follows:

Vajira Medical Journal: Journal of Urban Medicine
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1.4.1 The OPD is mainly responsible for the
outpatient orthopedic clinic. They should respond
to all outpatient concerns, such as examination,
preparation for surgery, and scheduling of surgery
for each day.

1.4.2 The Inpatient Department (IPD) is
responsible for treating in-patients in all orthopedic
wards. The operation includes consultation with the
patients from the emergency room and being the

assistance during surgery.

New working system during the COVID-19 pandemic of the Department of Orthopedic, Faculty of Medicine

Vajira Hospital
March 30, 2020 - May 24, 2020

Team 30/03-12/04 13/04-26/04 27/04-10/05 11/05-24/05
A OPD Mon, Wed, Thu Stand By OPD Mon, Wed, Thu Stand By
OR Tue, Fri OR Tue, Fri
B Stand By OPD Mon, Wed, Thu Stand By OPD Mon, Wed, Thu
OR Tue, Fri OR Tue, Fri
C OPD Tue, Fri, Thu Stand By OPD Tue, Fri, Thu Stand By
OR Mon, Wed OR Mon, Wed
D Stand By OPD Tue, Fri, Thu Stand By OPD Tue, Fri, Thu
OR Mon, Wed OR Mon, Wed
Line A B C D
Staff Staff Al Staff B1 Staff C1 Staff D1
Staff A2 Staff B2 Staff C2 Staff D2
Staff A3 Staff B3 Staff C3 Staff D3
Staff Ad Staff B4 Staff C4 Staff D4
Staff A5
OPD R2#1 R2#2 R2#3 R2#4
R3#1 R3#2 R3#4 R2#5
FellowHK1 R3#3 FellowHK2 R3#5
IPD + R2#6 R2#2 R2#3 R2#4
ER + Ra#1 Ra#2 RaA#3 Ra4#4
OR R5#1 R5#2 Ra4#5 Ra4#6
R5#3 R5#4 R5#5
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Job description of orthopedic residents based on the new working schedule during the COVID-19 pandemic

Groups Descriptions

Responsible for overseeing all outpatient- and orthopedic patient-related work

Consultation with all orthopedic patients through the emergency room

Outpatient 1.

department 2. Examining outpatients during office hours

(OPD) 3. Preparing or scheduling patients for surgery in advance
Inpatient 1. Responsible for in-patients for all orthopedic wards
department 2.

or Ward (IPD) 3.

A

and case conferences
Stand by 3.
or work 4.

at home and case conference

Responsible for operative assistance in the operating room during office hours

Take a break at home for 2 weeks
Responsible for preparing the topic presentations, journal club reading,

Participate in academic activities via online teleconference
Attend an organized event by attending staff, such as academic tutoring

5. Take care of your own body. Stay at home and avoid communal places where
the risk of exposure to disease is high
6. Review of orthopedic knowledge and research work

1.4.3 The home quarantine and standby
groups are mainly responsible for preparing topic
presentations, journal club reading, and interesting
case conferences. They have to present and attend
the academic activities as normal via teleconference
zoom program. They also need to attend activities
organized by the medical professors, such as
academic tutoring and case conferences.

1.5 The standby group of attending staff and
residents are not on-call duties to reduce contact
with patients.

2. Satisfaction of attending staffs and residents
was evaluated using a survey with scoring systems
adjusted to the current situation.

3. The performance of orthopedics residents
during training was defined as performance during
monthly tests given by the department.

4. The impact on attending staff with the new
system was defined as identifying problems and

responding to the survey feedback form.

Statistical Analysis

Data were collected as two parts, namely,
quantitative data presented by the mean and
standard deviation and qualitative data presented
by frequency distribution and percentage.
Student’s t-test was used to calculate the statistical

differences between the satisfaction scores.

Results

Satisfaction scores were collected from
the attending staffs and second, third, and
fourth years orthopedic residents from June 9 to 30,
2020. The sample comprised 29 respondents
(13 attending staffs [45%] and 16 residents [55%)).
A total of seven attending staffs have worked
in the hospital for more than 10 years (54%),
3 staffs between 5 and 10 years (23%), 2 staffs
between 3 and 5 years (15%), and one staff less
than 3 years (8%). The residents were grouped

according to years in training as follows: five, five,
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and six residents are in the 2nd, 3rd, and 4th years,
respectively. The number of medical personnel
was similar for the working system lines (seven
persons in operation line A, eight persons in
operation lines B and C, and six persons in operation
line D) (Table 1).

Vajira Medical Journal: Journal of Urban Medicine
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Satisfaction results

The average satisfaction score was 61.06
(out of 80 points), which ranged from 80 and
38 points. The average satisfaction score
and performance of the new system were divided
into three aspects with out of 4 levels: the
operational aspect, the average value was 3.08.
Academic aspect, the average value was 2.9.
Lastly, in daily life aspect, the average value
was 3.1 (Table 3).

Frequency, mean, and standard deviation of satisfaction scores in various aspects of workflow during the

COVID-19 pandemic

Question topics

Operational aspects

Satisfaction score

Mean SD*

1. Satisfaction with the new work system modification policy 0 3 11 15 3.41 0.68
2. isfacti i i h
Satisfaction toward power allocation according to the 5 6 17 9 206 0.90
new work system
. icfact] ith . h
3. Satisfaction with workload assigned by the new work 1 q 14 10 313 0.78
system
4. Satisfaction t d iving advi di ist
atisfaction toward receiving advice regarding assistance 0 q 1 9 317 0.65
at work from the management
5. Satisfaction with the audit from the management 0 5 15 9 3.13 0.69
6. You think you received the appropriate assigcnments. 1 a4 14 10 313  0.78
7. You think the new operating system has a real advantage. 1 3 11 14 3.31 0.80
8. Is the standby activity appropriate? 1 ! 14 10 3.13 0.78
A . £ timi ine th
9. Appropriateness of timing and organizing the new work 1 q 15 9 310 0.77
system
10. Y(.DL.J -thmk that the new operating system has a clear 1 3 > 3 593 0.84
division of labor.
11. You think that the new work system makes you work to
. 2 6 13 8 293 0.88
the best of your ability.
12. You think that the new operating system will reduce
2 14 8 5 255  0.87

performance.
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Frequency, mean, and standard deviation of satisfaction scores in various aspects of workflow during the
COVID-19 pandemic (continued)

Satisfaction score

Question topics Mean

Academic Aspects

13. You benefited by using the standby time to gain additional

2 15 11 324  0.73
knowledge
14. You benefited by using the standb iod for furth
ou benefited by using the standby period for further 3 4 15 ; 289 090
research
15. You consider the new operating system to worsen the
. - a4 16 5 4 231 0.89
quality of training
16. A i f th i ivities of the h
6. Appropriateness of the academic activities of the home 0 q 16 9 317 0.65

doctor via online teleconference system

Personal Daily Life Aspects

17. You believe that the new operational management system

can make you feel safe and help reduce your COVID-19 1 5 15 8 3.03 0.77
concern.

18. You believe the new operational management system 1 3 15 10 317 0.75
can help reduce the spread of COVID-19.

19. You think the new operation management system can
) ) ) 1 6 14 8 3.00 0.80
improve your quality of life.

20. If there is a second outbreak of COVID-19, then you

2 2 10 15 3.31 0.89

would like to revert to this type of operation.
SD* = Standard deviation

Based on the overall score, the satisfaction
score was classified into three groups (Table 4).
Group 1 denotes the group that is satisfied and
evaluated the new working system as less effective
with a total score of less than 40 out of 80.
This group has two responders (7% of the sample).
Group 2 pertains to the group that is satisfied
and evaluated the new working system as effective
with total scores of 41-60 out of 80. This group
consists of 11 responders (38% of the sample).
Lastly, group 3 indicated satisfaction and evaluated

the new working system as very effective with
total scores of 61-80. This group has 16 responders
(55% of the sample).

Percentage of overall satisfaction scores

Overall Scores Number (%)

<40 2(7)
41-60 11 (38)
61-80 16 (55)
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In terms of the standard deviation of
satisfaction, the score between the attending
staffs and residents indicated no statistically
significant difference in terms of average
satisfaction (Table 5). This result is consistent
with the comparison in the group of residents.
By dividing the six residents in 4" year and
10 residents in the 2™ and 3 years, no statistically
significant differences were noted as well.
Analyses of the satisfaction scores between
lines A and B compared with lines C and D in
terms of difference in operating time and
subspecialty of attending staffs for each line,
the study found no statistically significant
differences between operating groups. For the
assessment of content validity index (CVI),
CVI was assessed by 3 staffs and found all
20 questionnaires had strong reliability with
CVI 1.0 (Table 6)

Groups Number
Attending staff 13
Overall resident 16
4" year resident 6
2" and 3" year resident 10
Work schedules A and B 15
Work schedules C and D 14

* SD = standard deviation

Mean and standard deviation of satisfaction scores in different groups of study participants

Vajira Medical Journal: Journal of Urban Medicine
Vol. 66 No. 1 January - February 2022

Resident’s monthly test results

Google Forms was used to implement a
monthly examination to evaluate the knowledge of
residents. During the COVID-19 pandemic, the
examination was incorporated into the new working
system. Therefore, data were collected and
compared. The test scores for March after an
examination on March 27, 2020 were evaluated
before using the new working system. The
examination result of a test conducted in April 24,
2020 was evaluated after the implementation of
the new working system. The results show that the
scores for March and April were 18.56 and 20.25,
respectively, out of 40 points. The average score
increased by 1.68 points. However, no statistical
significant difference was observed for this increase.
Scores were divided by each year of the residents
for March and April. No difference was noted
between the average score of the 4"-year residents,
whereas the 2™ and 3™-year residents obtained
average scores of >2.6. Nevertheless, this increase in
the score indicated no statistical significant
difference (Table 7).

Satisfaction score

P-value**
Mean SD*
58.84 10.81
0.29
62.87 9.66
60.5 13.08
0.46
64.3 71.37
59.2 11.7
0.31
63.07 8.28

** P-value < 0.05 = Significant difference, t-test was used for comparison between two groups
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Assessment of the content validity index of 20 items questionnaires by 3 staffs

\[e} Staff no 1 Staff no 2 Staff no 3 Average scores
1 4 3 a4 3.67
2 4 4 a4 a4
3 4 4 a4 4
4 3 3 a4 3.33
5 3 a4 il 3.67
6 3 a4 a4 3.67
7 q 4 3 3.67
8 q 4 q q
9 aq 3 il 3.67
10 4 4 4 4
11 il 3 4 3.67
12 q 3 3 3.33
13 q q 4 q
14 4 3 4 3.67
15 4 4 a4 4
16 q 3 a4 3.67
17 4 4 4 4
18 4 4 4 4
19 4 3 a4 3.67
20 q 4 4 q

Criteria: 1 = not related, 2 = minimal related, need to be revised, 3 = moderate related, no need to be revised, 4 = strong related

Results of comparing the mean and standard deviation of the monthly exam scores between March and
April 2020

Differences P-value**

Total number of residents  18.56 53 20.25 4.66 1.68 0.34
4" year resident 22 4.04 22.16 3.6 0.16 0.91
2" and 3" year residents  16.5 5.01 19.1 5.02 2.6 0.26

*SD = standard deviation
**P-value < 0.05 = Significant difference, t-test was used for comparing between the two groups
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Suggestion Points

Attending staffs and residents have added
comments through open-ended questions to share
their opinions and suggestions regarding the
organization of the new work system:

« Executive increases are required as
support in terms of the quantity and quality of
protective equipment, such as surgical masks.

« The residents are worried about continuity
of care for patients when switching lines.

« The operating rooms and related medical
staff are insufficient.

« Dividing the work line leads to an
imbalance in attending staffs in terms of patient
quantity and degree of the patient's problem for
each line of work.

« Doctors are overloaded with work by line
because few doctors are assigned to each line.

Discussion

The COVID-19 outbreak continues to affect
public health services and medical service providers.
Thus, the service system should be modified to be
consistent with the situation. The Department of
Orthopedics Faculty of Medicine Vajira Hospital,
Navamindradhiraj University plays a role in providing
services for orthopedic issues. A specialized medical
training institute is available, which is an instructional
hub for residents at the orthopedic house.
According to the standard of the Royal College of
Orthopedic Surgeon of Thailand (RCOST), the
COVID-19 dilemma will require the executives of
the orthopedic department to adjust the work
system in 4 years to retain the patients and
instructional residents of the orthopedic houses.

The new working system will focus on social
distancing, reducing interpersonal contact, and

13-17

screening for diseases™ . Therefore, the system

requires doctors to be ready for replacement at all

Vajira Medical Journal: Journal of Urban Medicine
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times in the case one of the team members
becomes infected. As such, the entire team has to
stop working and become subject to appropriate
personal quarantine'. The organization of the
new working system aims to provide patient
services that can be performed in parallel with
maintenance of the training’s quality, therefore,
the consideration must include the security

of providers and recipients'’*

. Thus, maintaining
the quality of patient care in the standard
requires a flexible, adaptive (according to immediate
events), and practical working system®. The new
working system divides the attending staffs
and residents into four work lines (i.e., A, B, C,
and D) (Table 1), which will work alternate to
each other. Therefore, contact between members
of each line is avoided. One line works for 2 weeks,
then undergo a two-week home quarantine. In the
event that one member of a line experiences
symptoms during work within 2 weeks, then the
rest of the members are also required to undergo
home quarantine.

The system was implemented on March 30,
2020 to April 26, 2020. Table 2 shows the roles
and responsibilities of the researchers of each
operating group, which has been rehearsed
to be understood by the residents before using
the system. No other department in the Faculty
of Medicine Vajira Hospital has implemented
the proposed work system. Therefore, the
orthopedic department is the first and only
department operating this method. The researcher
collects survey from the attending staffs, except for
hospital, medical, and department administrators
and attending staffs involved in the research. Data
were collected from residents at each year level,
except for those in the last year who are preparing

for the licensure examination.
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The survey format used by researcher is
comprehensive in three aspects, namely, operating,
academic, and daily life, to reflect the results
of the new working system as extensively as
possible. A total of 20 questions were posed.
Results indicated that the average satisfaction
score is positive. Although the total average score
ranges from 61 to 80, which represents 559%,
the score also indicate that nearly all attending
staffs and residents think that the new working
system retains the efficiency of the old system.
Moreover, when comparing the scores between
the attending staffs and residents, no statistical
difference was observed (Table 5). The result
of the knowledge examination after implementing
the new working system, which was conducted on
April 24, 2020, indicated an increase but no
statistically significant difference (Table 7).

The research conducted a survey to collect
information on benefits, comments, and suggestions
from the attending staffs and residents. The results
are intended to improve the policy planning work
system to address the lack of workers, which can
cause work overload, the sufficiency of operating
rooms to the quantity of patients in emergency
situations and in urgent need of surgery, or
arrangements for protective equipment, such as
face masks or alcohol supplies. It is very interesting
that this new working considers to be quite satisfied
by Orthopaedic staff/resident whereas some of the
suggestion points revealed that an over-workload
with insufficient operating room/medical staff were
confront. Moreover, an online education activity/
conference resulting in higher score in resident’s
monthly exam. The satisfaction from our medical
personnel might be the results of the intention of
head of the orthopedic department and post
graduate staff team who need to fix the problem for

residents and other staffs. Meanwhile, the online

activity/conference stimulate our residents to have
more reading the textbook resulting the higher
score examination.

The study provides a summary of the
advantages. First, the research analyzed the new
working management system in response to the
COVID-19 pandemic, which is a scenario that has
never happened before. The work is challenging
and unpredictable in terms of severity and how it
will end. The Faculty of Medicine Vajira Hospital has
not changed the working system, which is clearly
similar to other departments. Only the orthopedic
department proceeded with a concrete and new
working system. Second, in the work management
model, job descriptions are provided for the
attending staffs and residents. In this manner, both
groups can work on their duties independently.
Third, during the collection of the survey form,
analysis of the scores from two attending staffs was
excluded because hold administrative positions.
To reduce bias during giving the examination, the 4"
questionnaire was designed to reflect all dimensions
of work, such as the operational, academic, and
personal aspects, of the attending staffs and residents.

However, the study has its limitations. First,
the sample size is extremely small because the
attending staffs with administrative positions and
residents with upcoming examinations were
excluded. Second, the survey was conducted after
the 1-month implementation of the system. Thus,
some respondents may be unable to remember all
scenarios, which can lead to recall bias. Third, the
residents as participants responded to certain
questions, which may not make them provide
honest answers. Fourth, the new working system
was implemented only for 4 weeks only and is
considered a short period. Therefore, the evaluation
may be biased by the brevity of the implementation.

In addition, the last aspect is the comparison of
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examination scores for March and April, which may

need comparison with scores from the previous months.

Conclusion

The COVID-19 pandemic remains widely
prevalent and without an antiretroviral medication
or vaccine to effectively eliminate the virus.
Thus, lifestyle change is necessary to prevent
the spread of infection. Medical personnel are
a group exposed to high-risk of exposure to
pathogens. Although the standard of patient care
and quality of resident training have been
maintained, the safety of medical personnel should
also be considered. The Department of Orthopedics
Faculty of Medicine Vajira Hospital, Navamindradhiraj
University has introduced and organized a novel
working system. Even within the short period of its
implementation, the study demonstrated that the
scheme is satisfied for and medical personnel.
Therefore, it may serve as a model for other departments
to use in the case of a long-term prevalence or

a new wave of the COVID-19 pandemic occurs.
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Abstract

Objective: To compare weight loss between intragastric balloon (IGB) and laparoscopic sleeve
gastrectomy (LSG) in patients with class |-l obesity.

Materials and Methods: The authors retrospectively reviewed data of obese patients with a body
mass index (BMI) of 30-40 kg/m’who underwent LSG or IGB in Vajira hospital from January 2012
to December 2017. The primary outcome was percent excess weight loss (%EWL),
and secondary outcomes were improvement in co-morbidities, rate of complications,
and changes in quality of life at 12 months after procedures.

Results: Sixteen patients who underwent either LSG (n = 9) or IGB (n = 7) were enrolled.
There were no significant differences in baseline characteristics except co-morbidity status.
The median (interquartile range) %EWL following LSG and IGB placement was 67.8 (61.3, 81)
and 20.5 (2.5, 34), respectively, at 12 months (p-value = 0.001). Most co-morbidities were
improved or resolved after LSG, but none of them was improved after IGB placement.
Complications and quality of life were not significantly different following either intervention.

Conclusion: Results suggest that LSG may be more suitable than IGB placement for patients with
class |-l obesity in terms of both weight loss.

Keywords: laparoscopic sleeve gastrectomy, adjustable intragastric balloon, weight loss
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Introduction

The prevalence of obesity is increasing
worldwide. According to the World Health
Organization (WHO) 2016 report, the estimated
prevalence of obesity is 13% among adults’.
Gaining weight not only affect the quality of life
but also increases the risk of other diseases,
including coronary artery disease, cerebrovascular
disease, metabolic syndrome, obstructive sleep
apnea, and cancers”*. According to body mass index
(BMI), an individual whose BMI =30 kg/m2 will be
classified as obese.

According to the 2005 Asia-Pacific Bariatric
Surgery Group consensus, bariatric surgery eligibility
criteria are as follows: BMI > 37 kg/m” without any
co-morbidities, or BMI > 32 kg/m?” with obesity-related
co-morbidities, and inability to achieve or maintain
weight loss through diet modification’. Among bariatric
procedures, laparoscopic sleeve gastrectomy (LSG)
is the most common restrictive procedure, which
accounted for 60% of bariatric surgeries from 2011
to 2017, according to a report of the American
Society for Metabolic and Bariatric Surgery®.
The procedure usually produces excellent results,
with 60% to 80% excess weight loss (%EWL)
typically seen after LSG'”.

Endoscopy is another approach for weight-
reduction. This approach could be performed as
a 1-day procedure. Intragastric balloon placement
(IGB) is the most common endoscopic procedure,
which was first performed in 1985 using the Garren-
Fdwards Gastric Bubble (GEGB)'*"". This intervention
aims to reduce intragastric volume; thus, satiety
could be achieved by a smaller amount of food.
Although the GEGB is no longer used due to device-
related complications, a new balloon device has
been developed to be more durable in acidic
environments. However, most IGBs are indicated for

only 6-month implantation, except for the Spatz™

Vajira Medical Journal: Journal of Urban Medicine
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balloon system, which can be placed in the stomach
for 12 months'’. Another advantage of the Spatz™
balloon is that it is the only IGB system which allows
the balloon volume adjustment after implantation.
Admirable percent excess weight loss (%EWL)
after the Spatz™ balloon placement was observed
in the study of Machytka et al”’. and Brooks et al™.

Due to the technical aspects of the procedure,
IGB might be considered as a restrictive procedure.
Comparable %EWL at 6 months and 12 months
after interventions were observed between
BioEnteric™ balloon (6-month balloon) placement
and LSG in the case-control study of Genco et al®.
Cayci and Erdogdu'® compared the results of surgery
using the adjustable IGB (Spatz™) with LSG, and
found that the IGB resulted in a significantly lower
%EWL than LSG. However, this study population
was patients with class Il obesity (BMI > 40 kg/m?).
Given that IGB is considered more suitable in
patients with less severe obesity, this study might
be biased toward LSG.

To date, no studies have compared the
effectiveness of the adjustable IGB (Spatz™)
placement with LSG in patients with class | or lI
obesity (BMI 30-39.9 kg/m?). Therefore, this study
aimed to address this gap in the knowledge and
compare these two procedures in terms of %EWL,
reduction in the severity of co-morbidities,
complication rate, the severity of complications,

and postoperative quality of life (QoL).

Materials and Methods
Recruitment

The authors retrospectively recruited all
patients with a BMI of 30-40 kg/m? who underwent
adjustable IGB (Spatz3™; Spatz FGIA, Great Neck, NY,
USA) placement or LSG from January 2012 to
December 2017 in Vajira hospital. None of
gastroesophageal reflux disease (GERD) patients
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were offered IGB and LSG in our center. Data were
collected from in- and out-patient charts. Telephone
interviews were also carried out in cases when
recorded data were not available. Body weight was
measured before treatment and every 6 months
until 24 months postoperatively. This study was
approved by the Vajira’s ethics committee before

data collection.

Study outcomes

The primary outcome was %EWL, defined as
the percentage of weight loss divided by excess
body weight. Excess body weight was calculated by
subtracting the ideal body weight from the
preoperative body weight.

Excess body weight = preoperative body
weight — ideal body weight

weight loss
%EWL = - x100
excess body weight

and

Secondary outcomes were improvement in
co-morbidities, complications, and postoperative
QolL. Postoperative co-morbidity status was
evaluated based on the amount of medication
taken to control co-morbidities; co-morbidity status
was defined as resolved if all medications were
ceased, as improved if the number of medications
was reduced, or not improved in all other cases.
For obstructive sleep apnea (OSA), we used the
hypoxic apnea severity index and improvement of
bi-level positive airway pressure (Bi-PAP) ventilator
setting to evaluate OSA status. Complications
were classified according to the Clavien-Dindo
grading system'’. The Europe Quality of life
with Five Dimensions and Five Levels (EQ-5D-5L)
assessment tool from the EuroQol group was
used to assess QoL'". The severity of GERD was

assessed using the Gastroesophageal Reflux

Disease-Health-Related Quality of Life (GERD-HRQL)
questionnairelg. Evaluation of QoL (i.e., EQ-5D-5L
and GERD-HRQL) was performed one year after

the procedure.

Procedures

In the IGB group, procedures were performed
under intravenous sedation. The balloon was
inflated to 450-500 ml in volume. Patients whose
%EWL was <15% 6-months postoperatively were
advised to undergo treatment to increase IGB
volume. However, the final decision of whether
to increase volume was made by the patient.
After 1-year implantation, the balloon was removed.

All LSG group patients received an
anticoagulant injection, and the intermittent
pneumatic pump was used for venous thrombosis
prophylaxis during the perioperative period.
The operation was performed under general
anesthesia. Gastric greater curvature was mobilized
from the antrum to the angle of His. Then, a 36-Fr
bougie was used to determine the size of the gastric
tube. Vertical gastric transection was performed
using a gastrointestinal anastomosis stapler
starting from 6-cm proximal to the pyloric ring to
the angle of His. The staple line was imbricated
by running suture.

In both groups, diet progression followed
the standard regimen, which was gradually
progressed from liquid in week 1 to solid food
in week 4. Patients were advised to undertake
isometric exercise, a high protein diet, and total

calories restriction to <1500 kcal/day.

Statistical analysis

All eligible patients were analyzed according
to the received treatment without exclusion.
Continuous variables were expressed with median

and interquartile range (IQR), whereas categorical
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variables were described with frequency and
percentage. Data were compared between two
treatment groups using the Mann-Whitney U test for
continuous variables and Fisher exact for
a categorical variable. P-value < 0.05 was considered
as statistical significance. All analyses were
performed using STATA version 16.1 (StataCorp,
Texas, USA).

Results

Sixteen patients were enrolled in the present
study. Nine underwent LSG, and seven underwent
IGB placement. There were no statistically significant
differences in baseline characteristics (Table 1).
Results indicated that LSG was associated with
a greater EWL than IGB placement at all
follow-up periods, see Table 2. Weight re-gain
was observed after balloon removal (Figure 1).
Conversely, patients who underwent LSG continued

to lose weight, reaching a maximum effect

Baseline characteristics

Vajira Medical Journal: Journal of Urban Medicine
Vol. 66 No. 1 January - February 2022

18 months after treatment. (Figure 1). Three of
the seven patients in the IGB group did not
show adequate weight loss 6 months after
balloon insertion. Only one patient decided to
undergo volume adjustment; however, she did not
lose a substantial amount of additional weight
(2 kg more were lost).

The LSG group had more co-morbidities
than the IGB group preoperatively. Three patients
of the LSG group were diagnosed with diabetes;
two of these resolved after surgery. Hypertension,
dyslipidemia, and OSA were detected in two,
four, and three patients, respectively. These
co-morbidities were also ameliorated after LSG.
Co-morbidities were identified in three patients
of the IGB group; however, none improved after
intervention. Hypertension and dyslipidemia
improvement rates (i.e., improved plus resolved
patients) did not significantly differ between
LSG and IGB (Table 3).

Baseline Characteristic =eti=2)
Median (IQR)

Age (year) 34 (30, 49)
BMI (kg/m?) 36.2 (33, 36.7)
Body weight (kg) 93 (89, 110.5)

Ideal body weight (kg) 58.4 (51.5, 61.4)

Excess body weight (kg) 40 (32.1, 41.8)

Sex
Male, N (%) 2(22.2)
Comorbidities, N (%)
Diabetes 3(33.3)
Hypertension 2(22.2)
Dyslipidemia 4 (44.4)
OSA 3(33.3)

IGB (N = 7)

Median (IQR)
33 (31, 48) 1.000
34.7 (33.8, 37.3) 0.832
106 (81, 115) 0.525
69.6 (49.7, 75) 0.491
38.2 (33.7, 43.4) 0.874
5(71.4) 0.126
0(0) 0.213
1(14.3) 1.000
2 (28.6) 0.633
0 (0) 0.213

BMI body mass index, IGB intragastric balloon placement, IQR interquartile range, LSG laparoscopic sleeve gastrectomy,

OSA obstructive sleep apnea
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Excess weight loss after laparoscopic sleeve gastrectomy and intragastric balloon placement

Outcome/time _LSG ,IGB p-value
Median (IQR) Median (IQR)
Excess Weight Loss
6 months 22 (17.5, 27) 6 (5, 16) 0.002
12 months 27 (25, 31) 7(1,13) 0.001
18 months 28.5 (27, 35.5) 5(3,9) 0.001
24 months 28 (25, 34) 1.5(0, 2) 0.001
% Excess Weight Loss
6 months 55 (54, 63.1) 17.8 (11.5, 39.6) 0.004
12 months 67.8 (61.3, 81) 20.5 (2.5, 34) 0.001
18 months 72.8(70.2, 81.8) 16.5 (5.9, 26.7) 0.001
24 months 70 (67.2, 77.9) 3.5(0, 6.6) 0.001

IGB intragastric balloon placement, IQR interquartile range, LSG laparoscopic sleeve gastrectomy

2
] L] L
?_3’8- .
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=]
2
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Iﬁ%_ T
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Excess weight loss after laparoscopic sleeve gastrectomy and intragastric balloon placement
(IGB intragastric balloon, LSG laparoscopic sleeve gastrectomy)
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Diabetes

LSG
()]

Co-morbidity
LSG IGB

(N=2)

status

Resolved N (%) 2(66.7)  1(50) -
Improved N (%) - - -
Not improved N (%) 1(33.3)  1(50)  1(100)

Co-morbidity status after laparoscopic sleeve gastrectomy and intragastric balloon placement

Hypertension

(N=1)
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Dyslipidemia OSA
p-value LSG IGB p-value LSG
(N=4) (N=2) (N=23)
1 (25) - 1(33.3)
1.000 2 (50) - 0.400  2(66.7)
1(25)  2(100) -

IGB intragastric balloon placement, LSG laparoscopic sleeve gastrectomy, OSA obstructive sleep apnea

The complications are presented in Table 4.
In the LSG group, one patient was classified as
having a grade 3 a complication, a gastric tube
angulation, causing severe nausea and vomiting.
Fortunately, the condition was successfully
managed by endoscopic balloon dilatation, and no
recurrence was observed. Grade 1 complications
were observed in five patients in the LSG group
and four from the IGB group (p-value = 1.000).

All of these were GERD. Proton-pump inhibitors
(PPIs) was routinely prescribed in the IGB group, and
the dosage was titrated to control GERD symptom:s;
however, these medications were prescribed in the
LSG group only when GERD symptoms were
detected. The GERD severity scores were not
significantly different between the two groups.
However, GERD symptoms improved after balloon
removal in all patients who underwent IGB

Complications and quality of life after laparoscopic sleeve gastrectomy and intragastric balloon placement

Outcome

Surgical Complication Grading, N (%)

No complication 3(33.3) 3(42.9) 1.000
Grade 1 5 (55.6) 4 (57.1)
Grade 3a 1(11.1) 0(0.0)
GERD, N (%) 5 (55.6) 4 (57.1) 1.000
GERD-HRQL score, Median (IQR) 12 (12, 13) 12.5(10.5, 14.5) 0.711
Heartburn score 10 (10, 11) 8 (7.5, 9.5) 0.167
Regurgitation score 1 (0, 3) 4(3,5) 0.080
EQ-5D-5L score, Median (IQR) 1(1, 1) 1(1, 1) 0.378
Health performance score 90 (80, 100) 80 (70, 90) 0.082

EQ-5D-5L the Europe quality of life with 5 dimensions and 5 levels, GERD gastroesophageal reflux disease, GERD-HRQL GERD-
health-related quality of life, IGB intragastric balloon placement, IQR interquartile range, LSG laparoscopic sleeve gastrectomy

Comparison of Surgical Outcomes between a 12-Month Adjustable Intragastric Balloon Placement versus Laparoscopic Sleeve Gastrectomy in Class I-Il Obesity:
A Retrospective Study | a1
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placement, whereas most who underwent LSG
required long-term acid-reducing medication to
control reflux. Staple-line leakage and death did
not occur in the LSG group.

The QoL was satisfactory in both groups;
however, the self-assessed health performance
status of the LSG group appeared to be better
than the IGB group [median (IQR) of 90 (80,100)
and 80 (70, 90) for LSG and IGB, respectively;
p-value = 0.082], see Table 4. Almost all patients
reported that losing weight and health improvements
were the most satisfying results.

Discussion

This study demonstrated that LSG is superior
to IGB in terms of %EWL and improvement of co-
morbidity status for patients with class I-Il obesity.
Rebound weight gain was observed in the IGB group
beyond 12 months after procedure. As a result, the
median %EWL at 2 years after intervention was only
3.5. In the LSG group, the maximum effect was
observed 18 months after the procedure.
The %EWL of approximately 70 after LSG in the
present study corresponded well with other
reports””. This could reflect the quality of our
surgical technique and patient care process.

The Spatz" pilot study reported that mean
%EWL was 48.8 after 12-month Spatz" balloon
placement”. Mean %EWL of 45.7 was achieved
after 12 months of balloon implantation in the
other study”. However, in our study, three of the
seven patients who underwent IGB insertion were
classified as experiencing treatment failure at
6 months after the intervention. Even though
the authors had discussed with these patients
to increase their balloon volume, there was only
one patient who agreed to undergo this procedure.
This could explain why dramatic weight loss was

not observed in the present study compared

with the previous studies. Nevertheless, the present
study could represent the real-life situation in
which treatment should be assigned according
to a shared decision-making.

One comparative study of IGB placement
versus LSG reported the results of balloon
placement (BioEnteric balloon) and LSG to be
comparable®. Considering that the BioEnteric
balloon is non-adjustable and must be removed
after 6 months, the outcomes were surprisingly
satisfactory and contradicted our adjustable IGB
placement results, with no apparent explanation.
The present study found the median %EWL at
12 months after IGB placement and LSG to be
20.5 and 67.8, respectively, which is congruent
with the results of Cayci and Erdogdu’s study,
which reported mean %EWLs of 33.4 £ 9.2 and
67.7 + 14.9 for Spatz™ balloon placement and LSG,
respectively'.

Despite the imbalance of co-morbidities
between the two groups, the authors found the
improvement in co-morbidities to be greater after
LSG than IGB placement. This could be due to
alterations in gut hormone levels (e.g., glucagon-like
peptide-1 and peptide YY) following LSG®, leading
to the amelioration of co-morbidities independent
of weight loss.

At 12 months after the procedures, there was
no statistically significant difference in EQ-5D-5L
scores between the two groups. Substantial
improvements in co-morbidities contributed to the
improved health performance scores of the LSG
group. Thus, the LSG group reported greater
satisfaction with their treatment than the IGB group.
Although GERD’s rate and severity were not
significantly different between the two groups, IGB
placement might be a better choice when GERD is
the primary concern because GERD can resolve

rapidly if the balloon is removed.

Comparison of Surgical Outcomes between a 12-Month Adjustable Intragastric Balloon Placement versus Laparoscopic Sleeve Gastrectomy in Class I-Il Obesity:
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This study had obvious limitations that should
be acknowledged. It was not a randomized clinical
trial, and the number of subjects was small; thus, an
imbalance of unknown co-variables might exist,
leading to bias in conclusion. Because data were
collected retrospectively, many important
co-variables were not available. Both unavailability
of co-variables and a small number of subjects
made multivariate adjustment impossible. Even so,
this is—to the best of the author’s knowledge—the
only study to compare Spatz" balloon placement
with LSG for the treatment of class I-Il obesity.

In conclusion, LSG resulted in a greater
%EWL; thus, LSG might be superior to IGB placement
for the treatment of class I-Il obesity. Given that LSG
is indicated only in patients with morbid obesity,
there is still a place for IGB in overweight patients
who have yet met the indication for bariatric
surgery. Another possible role of IGB is being
a bridging procedure before undergoing definite

surgery in bariatric candidates.
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Abstract

Objective: To determine the bacterial pathogens and susceptibility patterns causing ventilator
associated pneumonia (VAP) in neonatal intensive care unit (NICU)

Methods: Retrospective descriptive study, collected data from microbiology department and
medical records of newborn diagnosed as VAP at Faculty of Medicine Vajira Hospital,
Navamindradhiraj University since January 1, 2016 to October 31, 2020.

Results: Forty four of specimens from sputum were diagnosed with VAP. The major pathogens were
gram negative bacteria (93.2%) which included S. maltophilia (36.4%), P. aeruginosa (34.1%),
A. baumannii (9.1%), Acinetobacter spp. (6.8%), E. coli, K. pneumoniae and Klebsiella spp.
(2.3% each equally). A gram positive bacterium was S. aureus 6.8% which sensitive to
methicillin 100% . All S. maltophilia isolates were sensitive to ceftazidime, ciprofloxacin,
imipenem and piperacillin/tazobactam. A.baumannii isolates were 100% sensitive to colistin
and tigecycline, 50% sensitive to amikacin, cefoperazone/sulbactam, ceftazidime, ciprofloxacin,
gentamicin, imipenem, meropenem and piperacillin/tazobactam. P. aeruginosa isolates
were 100% sensitive to amikacin, cefoperazone/sulbactam, gentamicin and piperacillin/
tazobactam, 92.9% sensitive to ceftazidime and meropenem, 88.9%, 86.7% and 85.7%
were sensitive to ciprofloxacin, imipenem and colistin, respectively. E. coli was ESBL 100%
that all susceptible to amikacin, ceftazidime, carbapenems and piperacillin/tazobactam.

Conclusion: The bacterial pathogens causing VAP in NICU at Faculty of Medicine Vajira Hospital were
S. maltophilia, P. aeruginosa, A. baumannii, Acinetobacter spp., E .coli. The empirical antibiotic
of choice is piperacillin/tazobactam or ceftazidime or carbapenems. Combination with
aminoglycosides or ciprofloxacin is crucial for severe case and cloxacillin for suspected
S. aureus. In case of carbapenem resistant A. baumannii (CRAB) and not improve with
other empirical antibiotics, consider tigecycline plus colistin.

Keywords: ventilator associated pneumonia; VAP, NICU, antibiogram, bacteria resistant antibiotic,
nosocomial infection
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wupuhresniesaz 0 lu w.e. 25617

orolsafiduanvgues VAP lu NICU uaw
wuuusunalestorosUfTiue fanuuandietu
Tuusiaglsmenuia Wosnnvuedssldideyadingn

= s o = &
N NICU AMZLANYAIANIIYINYIUIE ANTANTYIU
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v ¢ W P a & A a A
TinguszasAnan tensivstiaonuafiseninelsa
VAP Tu NICU AQUELNNEFAI@nIITSNENUNE baLUULNY
AnulimeeUfTiue uazinguszadses Wediasien
LUl AT UWAsTNATRaRaRUATIS 87INalsA VAP
Tu NICU Ausnmefn@n$idsnenua waghuuuauh
| aa A a aa
aeg1UjTouy wardunwmislunisidensufdue
Tun1ssnwuu empirical therapy lAog1avunyau
wavduseansan

FANTUNITIVY
sULUUN5IY

WelBanTsandounds (retrospective descriptive
study)

naginISARLLN

1. JUgmsnusniin

2. lasumssnuluvesiviagUlenisnusniin
538EINON N1AIYINUITIYAIAAT AMSULNNYANEART
YFsne1u1a unInendeuafiunsidsny synanetud
1 1UNT1AY W.A. 2559 9 31 HA1AL W.A. 2563

3. lesunsitiasde VAP

4. HANIZIINNLENNENTIINULT BUUATISE
NBLlIALNTUUIN Waz/v3e LnSNay

NU9iNISANDEN
1. ftheideyamanssfeuname vio game
2. yanusniAedifinngvglamiosanaiadu
Toun lsadansdniauuanidin (congenital pneumonia),
AMfndasuusnLin (early onset neonatal sepsis)
3, wawnziendunzaIslinuiteuunilse
nolsA

NASINTUYAITY

(%

Lifivnauainisvenide Tuadded

szunineveslendniaunduiusiunsliiaiesiiemelalunesiuiagironisnusniinszeyingm



YUINADYTS
n= zf,%p(l -p)
dZ
Yunfeg1sassznsiisisnuaulaisade (infinite
population) AUE§NIVEY Wayne W., D.(1995)
n (sample size) = YUAYBINGUAIDENTRBINT

'
v o

p (proportion) = &AdUVRIUTEYINTNHIY
ABaNIIey

d = dndrumnurananaeugeulimiale mMuua

Y] A o oA ¢ ¢ o 1 a

STAUAMNTIIUN 85 Waslwud drdiununainadou
Wiy 0.15

a (Alpha) = MANLPIAREDUUTZAMT (type | error)

Muua  seauledfsy 0.05

Z = szautludAyvneadia mviua Z Aisautiudndy
0.15 Wwinu 1.44

4 e X

HaUNUAIRAIL

- Proportion (p) =0.35-1.00 91nA13ANYIN1ITE
nountlagltdadrunisnudenslsalu VAP d@iusaey
&0 Soan2
WOVIRUATINY

- Error (d) = 0.15

- Alpha (o) = 0.05

-Z (0.925) = 1.44 Alavu1nveInguAIeg g

39 n = 39 AU

Uyusauds

1. n1sdndalulsaneiuna (nosocomial
infection) Mg Msdndendad$nuilulsmeruia
Wiy 48 Halug’’

2. Ventilator Associated Pneumonia (VAP)
wuede lsalensniaundsannldiaiestteniele
vy 48 $lus Tnefliinaminsitady fall e

2.1. fimsWiedesemelariurietiemela
melu 48 $3lus neuflonisUondniau

22. finm¥ednsasendaud 2 afednsediy
wupuAnUnfognates 1 e dil

wuseslsalvl wieseslsaiuduniniy uas

TaivelUag1asinEg
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A55UAINUYeNiiaUan (consolidation)

(%

il
fidnwauzdulnss (cavitation)
WU pneumatocele (lugUlgengiasnin
wIewiiu 1 ¥)
a Yo L% 1 ) 1 o/ = 4 =
NIUNUYDIYUDENIINIBNINY 1 U ADINUL

ASHANUABULAAANAY WY ANAUWLTUTDIDDNTLIU
anad W 91NN15INeanTaulaleienseLynesunin
s 2 & A v P a a = =
94 WUasHUA MI0MDINITIUDNTLAUNNNINTY K38
#99USUNNTAIALATDIILM8TAUINTY AT NUSN YL
saralufiognetios 3 U0 Lawn
lo auvednuwastdunues vse dnwaslauney
a a a = a & =
UNSLUAYULUAINLAN 1159 UTUDLENNSUINVY K150
AOINITNTAAELVELNAUINTY
al G @ ala
fangngamela vse meludy meladitnayn
1 v a + G ala, 1 Y
vl melaenyy vie melaitnaynuiusiuiu
v a 1% . =
IB9AT LFEIUBANUANWUEUBY Wheezing #58 rales
38 rhonchi 5.) gaumgiiniglinef (1nnda 38 89
= % | P A ) o
w30 Woanin 36 03a) lnalifannndu dnsinissu
9991718 UeENI1 100 ASIABUNITINGE UINAIN 170 A
HOUT
Hudiadanv1end 4,000/mm? vise Windenu
gandmsewiiu 15,000/mm’ wasnuidinidenv1iile
band 11NAINIBWINAU10 Wasud

3. IHURCANWUAAUNZENLAZINGIND danuay™
o dsj
£l
2.1 FuhnsiannnNvisawnnu 25 waa
AoMAeNe 100 Y9INFDIYANTIAY
3.2 nuwangeyteunimtewniu 10 wad
MOMAIUEI8100 VBINABIRANTIAY
4. wUATISELASNUIN NU18D9 LUATIS UL
fouwnsy wRndL9ve9Asada hlatan
5. WUANLSELATUAY NUN8D9 LUATIS8LD
FoULNTY FLANFLAIVRITINI DY 2
6. AulafaeUfTaue wuedis n1snaaey
v a wa a v & A a ' ~ P
N1aeeUfuRnIs evadiuuafisenelsaiuenla
InddnTIlvsenona1fLaTN
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7. WUANISERRYIMANYUI VBT WeTifee)
FuRatnAcus 3 nauduly Tngethslpesasosmilayin

Tuwsiagnquuese™

MfusIUTINToyYa

MNP ULEIRNAMENITUNITNIUNTIETTY
MY AzwIERanTITINeUIagITe AU sEaunu
fudmihiivinegad ingn vesmzuerman T
UNINYINBUIUNTIDIY Lﬁamw%’a;&amﬂwwﬁa
NnLaumzvesiaemsnilddunisinulunesfuia
AlensnusniinsseEdngm (NICU) 1 4nsay w.e. 2559
fi4 31 panAn w.A. 2563 FRITenusIuTndayanuily
nyszilsunasuiindeyandlunvuduiindeyauay
oufiamed ilethluiesgiinsadfuazasua Toya
azgninvnduniudu wagliszyde umanaves

QGHZeRERR

n5AATIEdayanIeEn

Tdlusunsu SPSS version 22 N15ATIETeYA
FeUSua Wy dnin 01g sveznaflasunisidedy
VAP wasldviedemely \udu dnauelneldaidy
i A oA = =~ i =
ALadeway AnleauuinsgIu Wisuileuraieves
urazFkus Iy Unpaired T Test #1580 Mann-Whitney

U test M3Aasgndoyaiienann i ina 1sausedid

invaudanuaiisonelsa wazuuukauaulve
dy 1 aaqa v o o

Wosou1UfToug udu dnausidudiuiunasy
ATREAE NAFDUANFUNUS TENI1efLUTaRINgY
Iaeld Chi-square test %39 Fisher's exact test fi991

o o a

HudAgnisadifiile P < 0.05

NaN1538

nsfnwimsnusniinengosndn 1 U Aldy
33Nty NICU mMATananshveans Ausknngrans
YFsne1u1a unInendeuafiunsidsny senanetud
1 1n31AL W.A.2559 B3 31 RAIAL W.A. 2563 WUNITHAU
\@uvgdInsI9eNnNrenivIanIsnusntinludaniae
9a%7inen 218 ads fauneiidansaldlinisneny
Younin 1 U $1uau 96 ase 3daduifudendniau
Tulsswenuia (hospital acquired pneumonia; HAP)
$1au 10 ade ededendniauusiniin (congenital
pneumonia) U 21 a¥1 warlasunisitedesu
Aensmesruumaiumelasaudie Wy nnzinde
Menaslunisnusniin (late onset neonatal sepsis)
amyhleduman amedldsniaunime s 47 ade

v
v @

gaduiidnurutaunsNla suni1sitadedansniau
Av o o Y oA | a DX

nduRusiunsldinsesyrgmelalunesiviag Ui
N1IAUTNLANTZEEINGRIIUIU 44 ATY S18azLDYN

wanalugunini 1

mMsnusniiallgmiegadainen N = 218

F1UIUASIVDINTAULELNEAINTININVDBAUA

=)

FIUIUASIVOWAUNEAIRNTID
Tasun1sifiane VAP N = 44

- auvzdsnsialilamisndeenin 1 YN = 96
- Congenital pneumonia N = 10

- Hospital acquired pneumonia N = 21

- Respiratory distress mﬂmmﬁﬁu N =47

SALINEN  LaninnsaniiunnsideuagHan sinzeniauvy
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wuianzdnIe 44 ads 91ndtae 44 s u
mAwe 17 918 (Fevag 38.6) sfsuguo1givae a ani
1Asun9i9Y 2.8 dUni (Afidumialng 1.8-5.1 dUa1i)
WudUasengldiiu 4 dUavi 26 518 (Sewaz 59.1)
Fsogruimdnusniin 812 nfu (Arfideadelng
700-1,102 nSu) Lﬂuﬂajmfmﬁmﬁmﬁﬁﬁaaﬂjﬂ 2,500 ASH
38 579 (Segay 86.4) Ysugiuergasss 27 dUau
(Afidaadelng 26.3-29.0 dUav) laedadung
918ATIANRENIN 37 dUav 38 518 (Seuay 86.4)
nnseiilsndszdrdvielsaunsndeudaudusniio
Tnenuansmeladgiuinvesmsnseusiuiinanden
fadslianysaiuazvinansanusefisila (Respiratory
Distress Syndrome; RDS) Mﬂ‘ﬁqoﬂ 27 578 (58ay 61.4)
sosasun baun anzindelumsnusniinszesusn
(Early Onset neonatal Sepsis; EOS) 22 51¢ (Soway
50.0) way AvasAldanialaliu (Patent Ductus
Arteriosus: PDA) 8 518 (3esay 18.2) lsaanisads
Tunisnaasanaun1iua (bronchopulmonary
dysplasia) 3 518 (§98% 6.8) NUANILVINDDNTLAU
wiusniiin (birth asphyxia) Amzmglagiuindives
Tun3nusnLAR (transient tachypnea of the newborn)
warnmzANURudenlulengdlunisnusniia (persistent
pulmonary hypertension of the newborn) agnsag 2 518
fuasdulsavensniauadausn 31 518 (fesay 70.5)
nesedlsiunstiemelamesendiau lne endotracheal
continuous positive airway pressure 2 518 (5988 4.5)
wagiaiosineniele 41 1y (fouay 95.5) @nnnan
wuAfiBaunsiau 41 518 Govay 93.2) loln S. maltophilia
16 918 (Fowaz 36.4), P. aeruginosa 15 918 (Sowag 34.1),
A. baumannii 4 519 (5eway 9.1), Acinetobacter spp.
3 519 (Fowaz 6.8) LuATIFBLNINUIN 3 518 (Fovas 6.8)
'S aureus 1 3 318 TwandeafnTIe 1

9INN1IATIANUT oM B19AINNTINIZLT 891N
Wy 44 aSs wunsAndelu we. 2560 wnilan 15 nds
($ovaz 34.1) 9998901 A W.A. 2562 LAy W.A. 2563
Wity e Jaw 8 afa (fovar 18.2) wutlesiignly

a o Ao o o v | a v a a
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WA, 2559 1 6 ASe (Govaz 13.6) viadewunise
nolsa VAP Tumisnusniin 91uunsiedssning w.a.
2559-2563 wanslumsnad 2

M3t 3 uansmswisuifisuriavesdenuniiGe
nolsa VAP Tumisnusniin s31ing w.e. 2561-2563
(F1U= 23) iU WA, 2559-2560 (3= 21) uiiliny
mMswasuulamewiinuuaiiFuesaituddymsada
LLﬁWUﬁWLWJR]’]ﬂL%a P. aeruginosa W&e Acinetobacter spp.
Suwaltfudingy vugfide S. aureus, S. maltophilia
waz A. baumannii fwnltuanas wazlu w.a. 2561-2563
WU E. coli, K. pneumoniae waz Klebsiella spp. 88198
1 578 Inglinulusewing w.a. 2559-2560

nsnaaasuAulitiseUfTiusassLuaiisy
rielsa VAP Tumsnusnifin 44 318 WU S .aureus 71 3 18
Tseen clindamycin, cotrimoxazole, gentamicin,
methicillin, teicoplanin wag vancomycin $88ag 100
dmsunuafisounsuay wu S. maltophilia 1se
ceftazidime, ciprofloxacin, imipenem Wa¥ piperacillin/
tazobactam Soway 100 e levofloxacin 5988z 93.9
Tie co-trimoxazole $o8ay 58.3 WU P. aeruginosa
Houn carbapenems S8waz 13.3 (Carbapenem
Resistant Enterobacteriacae; CRE) Tag P. aeruginosa
s amikacin, cefepime, cefoperazone/sulbactam,
gentamicin Way piperacillin/tazobactam $98az 100
Tse ceftazidime Wag meropenem 3oay 92.9 s
ciprofloxacin , imipenem uag colistin $o8ag 88.9,
86.7 Waz 85.7 MIWEIRU WU A. baumannii 5988y 50
oen carbapenems (carbapenem resistant A. baumannii,
CRAB) Tne A.baumannii Tasie colistin wag tigecycline
$ovay 100 Tade amikacin, cefepime, cefoperazone/
sulbactam, ceftazidime, ciprofloxacin, gentamicin,
imipenem, meropenem Wag piperacillin/tazobactam
Soway 50 ey ampicillin/sulbactam $o8ay 33.3
eaudenlumad 4 Wiwumsiasuwasessiituddy
983A20 AU TINYTENINN WA, 2561-2563 AU
W.A. 2559-2560
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anwarluresnusnfiaiilasun1sidady VAP sswing w.a. 2559-2563 uazaiiawuaiiseiduaimeg

U2y U (579) Saway

52

LA
Y
AN
ongildTumsidade (§Uav)
Anadesdudonuumnsgu (ide)
537U [IQR]
TaitAu 4 &ani
11NN 4 JUAU
Ywnusniin
Anadsraiudenuunnsg (Wdy)
59311 [IQR]
dmnifes (Feand 2,500 n.)
draninund (2,500 n. Tulv)
918A734
Anadszaudewunnsgu (Rde)
537U [IQR]
Preterm (faani1 37 d§Uaii)
Normal (37 ﬁﬂmﬁ%ﬂﬂ)
Asefivnedulansniau
1
2
3
WeuuaiiSeriolsa
WUATNIIBLATUUIN
Staphylococcus aureus
wuAvILNTNAY
Stenotrophomonas maltophilia
Pseudomonas aeroginosa
Acinetobacter baumannii
Acinetobacter spp.
Escherichia coli
Klebsiella pneumonia

Klebsiella spp.

szunineveslendniaunduiusiunsliiaiesiiemelalunesiuiagironisnusniinszeyingm

qn13s vgetiusina g3nsal RauAned vid dunsiTass

17 38.6
27 61.4

4.16 + 4.4 (0.3-27.7)
2.8 [1.8- 5.1]
26 59.1
18 40.9

1,182.2 £ 917.7 (500-4,815)
812.0 [700-1,102]

38 86.4

6 13.6

28.8 £ 4.4 (24-39)
27.0 [26.3-29.0]

38 86.4
6 13.6
31 70.5
12 27.3
1 23
3 6.8
16 36.4
15 34.1
a4 9.1
3 6.8
1 23
1 23
1 2.3
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¥invadTanuAisanalsa VAP Tunisnusniin 37wunsiet seming w.a. 2559-2563

N.e.
silnvostouuaiise 39 2559 2560 2561 2562 2563

44 (100.0) 6 (13.6) 15(34.1) 7(15.9) 8(18.2) 8(18.2)
Stenotrophomonas maltophilia 16 (36.4) 4(66.7)  5(33.3) 1(14.3) 2(25.0)0 4(50.0)
Pseudomonas aeruginosa* 15(34.1) 1(16.7) 5(333) 4(57.1) 3(37.5 2(25.0)
Acinetobacter baumannii** 4(9.1) 1(16.7) 2 (13.3) - - 1(12.5)
Acinetobacter spp. 3(6.8) - 1(6.7) 1(14.3) - 1(12.5)
Staphylococcus aureus 3(6.8) - 2(13.3) - 1(12.5) -
Escherichia coli*** 1(2.3) - - - 1(12.5) -
Klebsiella pneumoniae 1(2.3) - - 1(14.3) - -
Klebsiella spp. 1(2.3) - - - 1(12.5) -

* Sowaz 13.3 994 P. aeruginosa W carbapenem resistant P. aeruginosa (30vay 4.5 V0IWUATIEBNIVILA)
** 98y 50 984 A. baumanii i carbapenem resistant A. baumannii (598az 4.5 VaLUATEEIIMNA)
= S9eay 100 Ue4 £. coli WU ESBL producing Enterobacteriaceae ($o8as 2.3 vasuuailiseisiun)

Wisusurstinmakuafisenalsa VAP Tumisnusniin semang w.a. 2559-2560 wag W.A. 2561-2563

_ 2 —n W.A. 2559-2560 W.A. 2561-2563
YUAVDIIBLUATILIY > Y
n=21 ERLIGH n =23 ERL G H

wUANIFELATUUIN

Staphylococcus aureus 2 9.5 1 4.3 0.599
wUANFELNTUAY

Stenotrophomonas maltophilia 9 42.9 7 30.4 0.533

Pseudomonas aeruginosa 6 28.6 9 39.1 0.535

Acinetobacter baumannii 3 14.3 1 4.3 0.335

Acinetobacter spp. 1 4.8 2 8.7 >0.999

Escherichia coli - - 1 4.3 -

Klebsiella pneumoniae - - 1 4.3 -

Klebsiella spp. - - 1 4.3 -

* Statistically significant at p-value < 0.05 determined by Chi-square test.
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anuTeNa

HANSANYY VAP Tumsnusniinengesndt 1 Y
A¥nwilu NICU medvnsnsnemans aazuimeeans
AWIneIuIa WnINe1Seundunsidsy senanetud
1 unsIaN WA 2559 G 31 fanau WA, 2563 31U
44 518 wuaflmqmﬂamﬁ'??aLLUﬂﬁL’%aLLﬂimaULi‘Judauwm
wWuigafunisinwdiunnlusinialulssmalne 2

“68 P9 15AN®IVe Mach JW wavmny’

uazenalszina
ﬁwummmwmmﬂﬁﬁaLmsumﬂmmfi’l AsAnendl
WUTZWIN W.A. 2561-2563 mm@mm%a P. aeruginosa
way Acinetobacter spp. Suwilvuifindu variide
S. aureus, S. maltophilia Wag A. baumannii EXIRVRIRIEY
anas WlowSeulflouiu w.a. 2559-2560 TnewUasuntas
pgnglufidedfy wavlu we. 2561-2563 wu E. coli,
K. pneumoniae Way Klebsiella spp. 98198 1 91
Tnglinui@emaniiluszning we. 2559-2560 lainy
nsanwuurldunsiasulameadouundiGenalse
VAP lumisnusnifinanuszezingn aannsinendu’

wuaiidsunsuuindinulunisanunddviaien

A9 S. qureus WUSoYaY 6.8 bNaLALITUNITAN®YN

Y012 Fgwu S, aureus \JuaNnues VAP

Tuodn
fovay 4.5-14.3 wuaiiFownsuuinyiadufinuidu
amgues VAP Tumsinwluefiousliwulums@nuni
Toun Staphylococcus coagulase negative (Fovay
6.7-40.2)"°, Enterococcus spp. (39u8g 6.7-9.5)°",
S. saprophyticus (Sevag 7.1)°, Streptococcus spp.
($ovaz 4.5-7.0)°"° Ingn13AnwIUes Mach JW azaady’
FanunuaiiBounsuvaniduannnuinniwuaiise
LLﬂimaUﬁ?u WU Staphylococcus coagulase negative

Juanngieosay 40.2 win1sfinun®'o"?

WAEIIEIUY
n13d1599" " luefin aswuidle S. aureus finshesn
methicillin (Methicillin Resistant S. aureus; MRSA)
aiisdonas 35.9-100 usllinuide MRSA Tun1sfinunil
feduidleasdodo s. aureus Huanimmues VAP 71 NICU
ANEWNVIEANERSITINGIUIA a11N303NY198 cloxacillin
Tnglsisnugadlyt vancomycin wiesufTrugaunidy

51 MRSA
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WouuaiiSounsuaufinuBesdduainunnlutes
Mﬂﬁﬁﬂmﬁ Tawn S. maltophilia, P. aeruginosa,
A. baumannii, Acinetobacter spp., E. coli, K- pneumoniae
way Klebsiella spp. Swinvaadeuuaiidenelsalndifos
Aun1sAneIdulusfnunaifdulinteglanseiu’"?
fnudeunndnafudntiesluusasnisine Tne Afieh SA
wazAng’ WU Citrobacter spp. Soway7.1 laglinu
Klebsiella spp. Cernada M wazAne® WU E. cloacae
gedefevar 14.3 Mach JW waganiz’ WU Enterobacter
spp. 398y 6.7 Lee PL wazAmy® WU B. cepacia
Spuay 13.3, C. meningosepticum, S. marcescens
uay E. cloacae agnvavsovay 6.7 e wWivsade’
WU Enterobacter spp. $e8ay 3.6 Ms@nwlsmeIua
WenmeUssruasen” wu E cloacae (ESBL) Soway 1.1,
E. cloacae 5oway 1.1, Acinetobacter woffi Seuay 2.3,
Klebseilla ozaenae Sovas 1.1 dmsuide S. maltophilia

a a{' = & = dll = 5812
V]WUN']ﬂV]EjGﬂMﬂqiﬂﬂUqu W‘Us[yuﬂ']iﬁﬂ‘w']@uuq\‘mqﬁﬂﬂ@’] .

611 19N

sevmsdesay 4.8-20 Inglimuluunsmsan
Werelsafiduaimaues VAP Tu NICU Tuaauneiuna
WA ATWIAITANLANAIITU N195N¥IR 881U TIUE
Juhaguanansiulininides @niuneuIaLRagLYe
sdmarindenelsn VAP Tu NICU waziuuwsueil
seenUiue teamnsnidenionuftuyliosnavenyan
gl co-trimoxazole agidusmanlunissnu
Asfnde S, maltophilia w# S. maltophilia finy
TunisAnwiiihanie co-trimoxazole lga¥ovay 58.3
Tnglasia ceftazidime, ciprofloxacin, imipenem L&y
piperacillin/tazobactam Ejﬁa‘aax 100 mmzﬁwm%a

5812 Saeay

S. maltophilia \Juanwslunisfinulusia
4.8-20 weiliifiseauranisnageunulnes1Utiuy
- X , X
AN1TANYIUNY P. aeruginosa 2Rk Carbapenems
Fegay 13.3 lndlAgeiun1sAnwivesyyinnas Ay
a aa 12 = % X
Nlsane1v1afss1v? Fanuseeay 16.4 Uana1nil
P. aeruginosa AnulunsAnwfifslane amikacin,
cefepime, cefoperazone/sulbactam, gentamicin e
piperacillin/tazobactam 598ag 100 lase ceftazidime

Ly meropenem Jovaz 92.9 e ciprofloxacin,

55

qn13s vaethusina g3 nsal leuiined vind duns1dass



IBSDBAISHA:NSAISPDBMAQSIVAIITDY
U 66 alun 1 unsIAY - NUAWUS W.A. 2565

imipenem way colistin S98az 88.9, 86.7 Way 85.7
AUAIAY
o ¥ &

N1IANYIUNU A. baumannii @881 carbapenems
(CRAB) $oway 50 aslnalAssiunmsAnuilssneuadsss'™
wazaInIel” Fanuseay 65.4 uag 71.3 auanu
VUMV IBTENTEUTEVIATIEN ' WU A buamannii
PoenUtusvianeIuUDNSaEaE 32.6 A baumanni vy
Tums@nuiidslase colistin wag tigecycline Sowag 100
wazlire amikacin, cefepime, cefoperazone/sulbactam,
ceftazidime, ciprofloxacin, gentamicin, imipenem,
meropenem Way piperacillin/tazobactam g3
Fouay 50 WuheAunsAnwNlsmeIuIagIansel’”
Fanuwoeitllarie colistin U1N¥ian TIUNADAAGBIAY
wuusnuanihivestosodiugatnlul wa. 2561
Tnefiansan@eiiiuannaumenuin We A. baumannii
Tasia colistin Souay 96.7 TouAnm1e As N1TANEI
= €13 L&
Nlsang1u1aguIansal’® wu A.baumannii fadaen
ciprofloxacin, piperacillin/tazobactam, cefepime,
imipenem Way meropenem ﬁjﬂmmﬁﬁaﬁaz 100

= = & E % = =
vuznIsAnwinudoliedsasay 50 N13ANYILNY
E. coli ¥3a513 ESBL F98@az 2.3 1nAunun1sAne
= = 1) = & .
MSINIVIATEI8UTEVIUATIEN Fanue £, coli
(ESBL) Sowag 2.3 wuriu lnghse amikacin, gentamicin,
carbapenems Wag piperacillin/tazobactam $aeaz 100
1 aa dy a a

IINLUUBRUAMN RO UHTIuzT0 IR UATISY
fiolsm VAP Tu NICU fwulunisfinwnilsuiioAusnednssiu
M33n VAP Tu NICU fiRedsunmemaniitsnenuiauy
empirical therapy m33u6Y piperacillin/tazobactam

= “ . <
%39 carbapenems %39 ceftazidime wuulavuILnTls
IUﬂiaj§uLLiﬂﬁﬂﬂim1€Lﬁ aminoglycosides 30 ciprofloxacin
Fiume waglit cloxacillin Tunsdlasduanwinin S, aureus
lunsalfale carbapenem resistant A. baumannii
(CRAB) waze1n1sliATuaINNIssnwIsIseU)Tusdu
A3l tigecycline $amAU colistin
= dyd 4 o % a I = v L%
nsAneUiTedin As luUNISANYISDUNAS
wazillasnnienelsaniduannuas VAP Tu NICU 53umid
wuuwnuAUhveadesios UTiue drnuuansneiuy
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1. nsfnwndenuaiienelsaiiduiug fu
n15ldia3esrreniela lunesivianisnusniin
AIZLIVEANEATITINEIUIE SeraneTudl 1 unsay
W.A. 2559 f9 31 AaAu WA 2563 Wummamm%a
S. maltophilia, P. aeruginosa, A. baumannii,
Acinetobacter spp., S. aureus wag E. coli (ESBL)
Seuay 36.4, 34.1, 9.1, 6.8 WAL 2.3 ANUAIAU
dleSeuiiousening wa. 2561-2563 U W.A. 2559-
2560 lunwunisiUdsuudasvessiiauuaiiie
wazhuuwkuaulInee1UfIrureg19iived A
WU S. aureus L1mey1 methicillin $98ag 100
L%a S. maltophilia Tsie ceftazidime, ciprofloxacin,
imipenem wag piperacillin/tazobactam Saeay 100
L%a P. aeruginosa lne amikacin, cefepime,
cefoperazone/sulbactam, gentamicin WLag
piperacillin/tazobactam 5a8ag 100 lase ceftazidime
ILee meropenem Jeway 92.9 A. buamannii lin®
colistin ey tigecycline Saway 100 e amikacin,
cefepime, cefoperazone/sulbactam, ceftazidime,
ciprofloxacin, gentamicin, imipenem, meropenem
uay piperacillin/tazobactam gs3o8as 50 way
E. coli (ESBL) Tasie amikacin, gentamicin, carbapenems
uaz piperacillin/tazobactam 3988z 100

2. mﬂLL‘UULLmummlwiaEnUﬁ%ws 35N VAP
Tu NICU wuu empirical therapy ATSUsY piperacillin/
tazobactam %30 carbapenems %38 ceftazidime
gunlamnumi Tunsglyuuseiasantyi aminoglycosides
%39 ciprofloxacin 521078 wagli cloxacillin Tunsal
asdvamnan S. aureus Tunsdifnide carbapenem
resistant A. baumannii (CRAB) ware1n15laliduy
MnMs¥nudieeUiTiugdu Al tigecycline
U1 colistin
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Abstract

Objective: To study a prevalence of noise-induced hearing loss and risk factors among occupational
noise exposure personnel in the Bangkok Metropolitan Administration General Hospital before
and after applying a preventive control.

Methods: This was a retrospective descriptive study. The data had been reviewed from a preventive
control performed between January 1, 2017 and December 31, 2019. Then, we analyzed
the annual audiograms of risked personnel in 2017 and 2019 to find the prevalence of
noise-induced hearing loss, significant threshold shift, and standard threshold shift to follow
up. The demographic, work related, and using of personal protective equipment data had
been analyzed to find risk factors of noise induced hearing loss among these risked personnel.

Results: The prevalence of noise-induced hearing loss among risked personnel was 37.9%.
After the preventive control, the significant threshold shift was 8%, and standard threshold
shift was 3.4%. The risk factors of the hearing loss were male, age and use of personal
protective equipment. Even though, only 11.5% of risked personnel always used the protective
equipment.

Conclusion: Standard threshold shift and significant threshold shift are effective to screen and
follow up noise-induced hearing loss in risked personnel. Communication to make awareness
about the disease and how to protect themselves properly would improve the effectiveness
of the control.

Keywords: noise-induced hearing loss, threshold shift
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Abstract

Objective: To determine the positive predictive value (PPV) of breast imaging reporting and
data systems (BI-RADS) category 5 in the diagnosis of breast cancer.

Materials and methods: A retrospective study of consecutive women who underwent mammogram
and ultrasound at the Diagnostic Breast Cancer Center, Vajira Hospital from January 1, 2015
to December 31, 2019 was performed. Women who were categorized as BI-RADS category 5
(BI-RADS 5) and had pathological diagnosis were enrolled. Clinical information, mammographic
and ultrasonographic findings, method of tissue diagnosis, and pathological results were
retrospectively reviewed. The PPV of BI-RADS 5 was analyzed.

Results: Of 14,427 women who underwent mammography in the institution during the study period,
208 categorized as BI-RADS 5 and had pathological diagnosis were included. Mean age was 58.9
years (range 34-91 years). Mass was the most common imaging finding in 49% of the 208
women. Breast cancer was found in 202 women (97.1%) and benign pathology in 6 (2.9%).
Invasive ductal carcinoma was the most common malignant pathology (85.6%), whereas
fioroadenoma was the most common benign pathology (33.3%). The PPV of breast cancer in
BI-RADS 5 was 97.1%.

Conclusion: The PPV of breast cancer in BI-RADS 5 was 97.1%. Although the probability of malignancy
is very high, preoperative tissue diagnosis before definite treatment is still recommended.

Keywords: predictive value, BI-RADS category 5, breast cancer
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Introduction

Breast cancer is the most common cancer in
woman worldwide'. In Thailand, breast cancer is the
most common cancer among women and remains
a major public health problem?”®. Mammogram is an
available and effective tool for screening and
diagnosing breast cancer. Mammography is the gold
standard for early detection of breast cancer”.

The Breast Imaging Reporting and Data System
(BI-RADS) was proposed by the American College of
Radiology (ACR) and has been used for standard
terminology and reporting mammographic findings.
ACRBI-RADS atlas 5" edition suggested multimodality
evaluation of breast lesion through high-resolution
ultrasound (US) or magnetic resonance imaging’.
BI-RADS category aims to improve the quality of
radiology communication, standardize the
assessment of imaging findings, communicate with
the referring physicians, and to recommend
appropriate management in accordance with the
level of suspicion malignancy. This reporting
system has been used in the radiology report of
mammography in Diagnostic Breast Cancer Center
Vajira Hospital since 2009. Details of concordance
between BI-RADS assessment categories,
management recommendations, and the chance of
malignancy are described as follows’:

Category 0: Incomplete, Need additional
imaging evaluation.

Category 1: Negative, Routine screening,
Essentially 0% likelihood of malignancy.

Category 2: Benign, Routine screening,
Essentially 0% likelihood of malignancy

Category 3: Probably benign, Short interval
follow up, >0% but <2% likelihood of malignancy.

Category 4: Suspicious, Tissue diagnosis, >2%
but <95% likelihood of malignancy.

Category5: Highly suggestive of malignancy,
>95% likelihood of malignancy.

Category 6: Known biopsy proven malignancy,
Surgical excision when clinically appropriate.

BI-RADS category is useful in estimating the
risk of malignancy, thereby guiding management
decisions. BI-RADS category 5 (BI-RADS 5) is highly
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suggestive of malignancy, i.e., at least 95% chance
of malignancy.

The present study aimed to determine the
positive predictive value (PPV) of BI-RADS 5 in breast
cancer diagnosis. The clinical, mammographic and
ultrasonographic findings, method of tissue diagnosis,
and pathological results were also determined.

Methods

Approval was obtained from the Ethics
Committee of the institution prior to the study.
Between January 1, 2015 and December 31, 2019,
14,427 women underwent screening and diagnostic
mammography at Diagnostic Breast Cancer Center
Vajira Hospital. During this period, 222 women were
categorized as BI-RADS 5. Of these 222 women,
14 had no pathological diagnosis and thus were
excluded from this study. Therefore, 208 women
who had pathological diagnosis were enrolled into
this study.

During this period, mammography was
performed using full-field digital mammographic
equipment (Siemens Mammomat Novation DR,
Germany). The institution generally follows the
standard practice. Two standard views images,
mediolateral oblique and craniocaudal, were
obtained with additional views as necessary.
Complementary ultrasonography was performed in
almost all patients by using 5-14 MHz linear array
transducers (GE logig 9, WI, USA). Mammographic
and ultrasonographic studies were interpreted by
one of the radiologists in the institution based on
the American College of Radiology (ACR) Breast
Imaging Reporting and Data System (BI-RADS).

Patient’s age, clinical findings, imaging findings,
and pathologic reports were retrospectively
reviewed. Data were analyzed using SPSS statistical
software, version 26.0. Continuous variable data
were summarized as mean with standard deviation
or median with range as appropriate. Categorical
data were summarized as number and percentage.
PPV was calculated and reported as percentage.
All statistical analyses were performed using IBM
SPSS Statistics for Windows, Version 26.0 (IBM SPSS
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Statistics for Windows, Version 26.0. Armonk, NY,
USA: IBM Corp.).

Results

Total of 14,427 women underwent
mammography at Diagnostic Breast Cancer Center
Vajira Hospital. Exactly 222 women were categorized
as BI-RADS 5. Of these 222 women, 208 had
pathological diagnosis and were enrolled into this
study. The mean age of 208 women who were
included in this study was 58.9 years (range 34-91
years). Among indication for mammography,
8 women (3.8%) had screening mammography and
200 women (96.2%) had diagnostic mammography.
The most common indication for diagnostic

mammography was palpable mass (94.0%). Details
of mammographic indications are shown in Table 1.

For the side and position of abnormal breast
imaging, this study found that 43.7% had abnormal
breast imaging on the right, 53.4% on the left, and
2.9% were bilateral. The most common position
was the upper outer quadrant of the breast (58.7%).
Among abnormal imaging findings, the most
common finding was mass lesion (49.0%), followed
by mass with microcalcifications (46.6%). Other
findings were axillary lymphadenopathy, skin
thickening, nipple retraction, architectural distortion,
inflammatory reaction, microcalcifications, and
asymmetrical density. Abnormal imaging findings
are detailed in Table 2.

Indication for women who had mammography and subsequent pathological result (N=208)

Indication
Screening
Diagnostic
Palpable mass
Breast pain
Nipple discharge

Inflammatory breast

Number (%)
8 (3.8)
200 (96.2)
188 (94.0)
6 (3.0)

4 (2.0)
2(1.0)

Imaging findings of lesions categorized in BI-RADS 5 (N=208)

Finding Number of patients (%)

Mass
Mass with microcalcification
Axillary lymphadenopathy
Skin thickening
Nipple retraction
Architectural distortion
Inflammatory reaction
Microcalcifications

Asymmetrical density

102 (49.0)
97 (46.6)
70 (33.7)
36 (17.3)
34 (16.3)
34 (16.3)
7(3.0)
6 (2.9)
1(0.5)

Note: One subject may have more than one imaging finding. Percentage of imaging finding was obtained from 208 women.
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Of the 208 women, 202 (97.1%) had malignant
pathology and 6 (2.9%) had benign pathology. The
most common malignant type was invasive ductal
carcinoma (85.6%), followed by invasive lobular
carcinoma (5.3%). Among benign pathology,
fibroadenoma was the most common benign type,
which was found in 2 of 6 women (33.3%). The
other benign pathologies were phyllodes tumor,
abscess, fibrocystic change, and benign breast tissue

Vajira Medical Journal: Journal of Urban Medicine
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with microcalcifications. All pathological results are
illustrated in Table 3. Core needle biopsy was the
most common method of tissue diagnosis (98.5%),
followed by excisional biopsy (1.0%) and fine
needle aspiration (0.5%).

In this study, 202 of 208 women with BI-RADS
5 were malignant. The PPV of BI-RADS 5 was 97.1%.
Examples of malignant and benign cases in this
study are shown in Figures 1 and 2, respectively.

Pathological results found in lesions categorized as BI-RADS 5 (N=208)

Pathology Number of patients (%)

Malignancy
Invasive ductal carcinoma
Invasive lobular carcinoma
Ductal carcinoma in situ (DCIS)
Mucinous carcinoma
Poorly differentiated carcinoma
Lymphoma involvement
Benign
Fibroadenoma
Phyllodes tumor
Abscess
Fibrocystic change

Benign breast tissue with microcalcification

202 (97.1)
178 (85.6)
1(5.3)
10 (4.8)
1(0.5)

1(0.5)
1(0.5)

6 (2.9)
2 (1.0)
1(0.5)
1(0.5)
1(0.5)
)

1(0.5

A 57-year-old woman had a palpable mass in the left breast. Mammogram (Figure 1A, B)
demonstrated spiculated hyperdense mass with pleomorphic microcalcifications (arrow). This mass
appears on US as an irregular solid mass with indistinct border (Figure 1C, D). Note calcifications within
the mass (arrowhead). Pathological diagnosis was invasive ductal carcinoma.
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HELEE A dd-year-old woman presented with a palpable mass in the right breast. Mammogram (Figure
2A, B) demonstrated a large lobulated hyperdense mass occupying almost entirely the right breast with
associated pleomorphic microcalcifications at the center of the mass. This mass appears on US as an
inhomogeneous solid mass with partially ill-defined border (Figure 2C, D). Pathological diagnosis was

benign phyllodes tumor.

Discussion

BI-RADS categorization is useful for predicting
breast cancer in female population, and BI-RADS 5
was determined with a high risk of malignancy.
Example of mammographic findings placed in
BI-RADS 5 was an irregular, spiculated, high-density
mass with associated microcalcifications and new
fine linear and branching calcifications in segmental
distribution.

In this study, the most common presentation
of women who were sent to diagnostic mammography
was palpable breast mass. The most common
imaging finding was mass lesion (49.0%), followed
by mass with microcalcifications (46.6%). The
imaging findings were similar to those reported in
previous studies. Wiratkapun et al.’, Muttarak et al.’,
and Sirikunakorn et al.’ also reported mass as the
most common finding, being identified in 48.5%,
56.7%, and 62.3%, respectively. Mass with
calcifications was identified in 46.6%, which is not
significantly different from the 39.2% in the study by
Wiratkapun® but higher than the 21.5% and 26.2% in
the studies by Muttarak’ and Sirikunakorn®,
respectively. The differences may be explained by
the fact that the present study included only breast
lesions categorized as BI-RADS 5, which generally
have mass and microcalcifications features.

The most common type of malignancy was invasive
ductal carcinoma. Invasive ductal carcinoma was
found in 85.6% of the subjects, which is not
significantly different from the 89.5% in the study
by Wiratkapun®, 79.2% in the study by Muttarak’,
and 86.6% in the study by Sirikunakorn®. Regarding
benign lesions, fibroadenoma was the most
common benign lesion (approximately 33.3% or
2 of 6 patients) found in this study. The other
benign pathologies were phyllodes tumor, abscess,
fibrocystic change, and benign breast tissue with
microcalcifications. The benign pathological results
were similar to those in previous studies®’.

The PPV of BI-RADS 5 in diagnosing breast
cancer in the present study was very high (97.1%). In
fact, it is higher than those in previous studies
(81%-97%)"">. The PPV in this study is compatible
with the PPV advocated by the ACR, which proposed
a PPV of at least 95% and in the range of previous
studies. Although the probability of malignancy was
very high, a small number of patients had benign
pathologies. This study found that 6 patients (2.9%)
presented with lesion initially categorized as
BI-RADS 5 and proven benign pathologies on
subsequent biopsy. Fibroadenoma was the most
common benign pathology encountered in the
present study. A false positive case (Figure 2) had
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a large lobulated hyperdense mass occupying
almost entirely the right breast with associated
pleomorphic microcalcifications; thus, this case was
categorized as BI-RADS 5. Preoperative biopsy for
tissue diagnosis was performed, and pathology
result suggested benign phyllodes tumor. Then, this
patient underwent right mastectomy, and
pathological report indicated that the tumor mass
shows features definite for diagnosis of phyllodes
tumor. The phyllodes tumors may have large
lobulated mass with homogenous or heterogenous
echogenicity, which is difficult to differentiate as
benign or malignant on the basis of mammographic
or ultrasonographic features'. Although BI-RADS 5
lesions have a high probability of malignancy,
a small number of patients had benign pathologies
on subsequent biopsy. Preoperative pathologic
diagnosis, particularly using percutaneous core
needle biopsy, should be performed before
definite surgery because of overlapping malignant
and benign lesions in some radiological appearances.

In a study on Vajira Hospital, Sirikunakorn®
previously reported a 94.8% PPV of BI-RADS 5 in
breast cancer diagnosis. A limitation of this previous
study was the small number of subjects categorized
as BI-RADS 5 (75 women). By contrast, the present
study included a larger number of subjects
categorized as BI-RADS 5, which could be increase
the accuracy of PPV calculation. The PPV in this
study was 97.1%, which is compatible with the PPV
advocated by the ACR, which proposed a PPV of at
least 95%. The PPV of the present study indicated
that radiologists can accurately predict breast
cancer in a highly suspicious lesion. However,
a limitation of the present study was that only one
radiologist interpreted the mammographic and
ultrasonographic findings. Therefore, the results
might be subjected to personal experience
and attitude to make a definite diagnosis of
BI-RADS 5. Nevertheless, the results of this study
might guide radiologists and clinicians to be aware
on overlapping in radiological appearances of
benign and malignant lesions and help them in their
management decisions.
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Conclusion

BI-RADS category is useful in predicting breast
cancer. The PPV of BI-RADS 5 in this study was
97.1%, which is compatible with the PPV advocated
by the ACR and in the range of previous studies.
Although the probability of malignancy was very
high, a small number of patients had benign
pathologies. Preoperative pathological diagnosis is
necessary before definite treatment.
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Abstract

Background: Hope are related to individual perception and ways to reach their goals. Parents who
have high level of hopes can cope with their child disability better than parents who are
hopeless.

Objective: To explore the meaning and importance of hope, and the factors that encourage and
discourage the hope of parents of children with hearing impairments.

Methods: This qualitative study were conducted by interviewing ten parents of children with hearing
impairments. An indepth interview was performed to receive information, and the content
analysis was used to analyze these qualitative data.

Results: The results from parents’ perspective showed that most of the parents defined their hope
as their goal, and hope determines their direction to success. Most important internal factor
that encourage the parents hope was positive thinking of their child condition and the external
factor was the family support. The discouraged factors that parents reported the internal
factors were stress and anxiety, and the external factors were the lack of understanding by
professionals and parents misbelieve their child disability.

Conclusions: Hope in parents, from personal experience, were defined as their goals or guideline for
determination and driven to success. There were both internal and external factors that
encouraging and discouraging their hope. This study suggests that promoting knowledge of
hearing impairment in children to parents and professionals is essential in raising parents hope.
Also, these results can be utilize to develop related national policies supporting parents hope.

Keywords: hope, hearing impairments
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