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Abstract

Objective: To collect demographic data, management patterns and outcomes of acute myeloid
leukemia (AML) patients in a tertiary hospital.

Methods: We collected data of newly diagnosed AML patients from 2008 to 2016, including clinical
presentation and characteristics at the time of diagnosis. Survivals and factors affecting
outcomes were evaluated.

Results: There were 106 patients enrolled in the study. More than half of the patients were in
the younger age group, which had a median age 56.5 years (41.5-73.5). Initial symptoms
at presentation were anemia, fever and bleeding tendency. The younger age group had
a good performance status presented by Eastern Cooperative Oncology Group (ECOG)
score of less than two. Intensive chemotherapy was utilized in treatment of most patients
in the younger group (85.7%) as compared with the elderly group (18%). Better intensive
chemotherapy significantly improved median survival (256 vs 79 days; p < 0.001).

Conclusion: AML patients who had received intensive chemotherapy had a survival advantage
irrespective of age.

Keywords: acute myeloid leukemia, chemotherapy, performance status, survival
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Introduction

Acute myeloid leukemia (AML) is the most
common leukemia among adults and can occur
within all age groups, particularly increasing with
advanced age'. AML is the heterogeneous disease in
terms of etiology, risk factors, and genetic
predispositions. Prognosis of disease depends
on many factors”. The clinical manifestation of
bone marrow failure is the indication to diagnose
AML. Nowadays, survival has been improved
dramatically due to more intensive strategies
including, intensive chemotherapy, molecular-
targeted therapies, stem cell transplantation and
supportive cares. However, AML still has poorer
prognosis when compared to other hematologic
malignancies’. A single center study had previously
reported the 5-year overall survival (OS) of only
22.2%". Notably, the OS declined among elderly
patients aged more than 60 years according to
a recent study from Thai Acute Leukemia Working
Group (TALWG)®. Clinical factors associated with
better survival were younger age (Age < 60 years),
good ECOG PS and less comorbidities®. Since the
1970’s, the intensive “7+3 regimen” had been the
standard of care which resulted in 30 - 40% chance
of long-term remission among the younger age
group’. The proportion of patients who were eligible
for intensive induction chemotherapy depends on
age and performance status. The aim of this study
was to describe the patients’ demographics, clinical
characteristics at the time of AML diagnosis and
management between age groups. Treatment
responses and survival outcome were determined,
and clinical factors associated with survival were
evaluated.

Methods

This study was a nine-year retrospective
cohort study conducted in the Division of
Hematology, Department of Medicine, Faculty of
Medicine, Vajira Hospital, Navamindradhiraj
University. Patients who were newly diagnosed
from January 1, 2008, to December 31, 2016 were
included. The inclusion criterion was age > 15 years

Clinical Characteristics and Outcomes of Acute Myeloid Leukemia in Vajira Hospital-a 9-year Single Center Retrospective Study
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old at time of diagnosis according to the 2008
revision of the World Health Organization (WHO)
classification of myeloid neoplasms and acute
leukemia®®. Those with acute lymphoblastic
leukemia (ALL), mixed phenotype acute leukemia,
myelodysplastic syndrome (MDS), myeloproliferative
neoplasms (MPN), relapsed disease, chronic myeloid
leukemia (CML) with blastic phase and patients with
unretrievable medical records were also excluded.
The primary objective was to determine treatment
response. Survival analysis and factors associated
with better survival were the secondary objectives.

Terminology

The patients were categorized into two age
groups. The younger age group included patients
less than 60 yeas old. Those who aged equal to or
greater than 60 years were defined as the elderly
group. The performance status was determined
according to ECOG cancer research group. Anemia,
fever and bleeding were documented as reported
in the medical records. Cytogenetic results were
classified according to WHO 2008 classification®.
According to the definition defined in 2017 European
LeukemiaNet (ELN) recommendation on the clinical
outcomes: complete remission (CR) was determined
when bone marrow blast < 5%, absence of
circulating blasts and blasts with Auer’s rod, absence
of extramedullary blast, transfusion free, absolute
neutrophil count > 1 x 10°/L (> 1,000/uL) and
platelet > 100 x 10%/L (> 100,000/uL)™.

Statistical Analyses

According to the data reported by frequency
and percentage for categorical variables. Continuous
variables were expressed as mean and SD or
median and interquartile range if normality criteria.
The continuous variables were compared between
both age groups using Mann-Whitney U test and
Student t test, as appropriate. The categorical
variables were compared between both age
groups using Fisher’s exact test or Chi-square test,
as appropriated. Overall survival between both age
groups was estimated using Kaplan-Meier method

87
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and compared by using log-rank test. Factors
associated with survival were determined using Cox
proportional hazards models. Hazard ration (HR)
and 95% confidence interval across subgroups were
reported, and p-value < 0.05 was determined as
statistical significance. The data analyses were
performed by STATA, version 13 (StataCorp, College
Station, Texas, USA, 2013).

Result
There were 129 patients recruited in the
nine-year period of this study, 23 patients were

excluded according to the exclusion criteria.
There were 106 AML patients were eligible for
data analyses. There were 56 patients (52.8%)
in the younger group and 50 patients (47.2%)
in the elderly group (Figure 1). The median age was
56.5 years (IQR: 41.5 - 73.50). Half of them were
male. Most of the participants were categorized
into AML (69.8%). The rest of the patients were
21.7% AML with myelodysplastic-related change
(AML-MRC) and 8.5% acute promyelocytic leukemia
(APL). Leading clinical presentations at diagnosis
were anemia (64.2%) and fever (60.4%), followed

129 patients were recruited
with the diagnosis of AML

23 were excluded as followed:
3: ALL
3: MDS
2: MPN

v

1: Age < 15 years

1: relapsed AML

1: CML with blastic phase
12: loss of data

y

106 patients were eligible for analysis

56 patients were in the younger group

8 received BAT

y

48 patients received

intensive chemotherapy

-

19 achieved CR

-

50 patients were in the elderly group

:

41 received BAT

A 4

9 patients received
intensive chemotherapy

-

5 achieved CR

Patients recruitment in the study, treatment management and response. ALL: acute lymphoblastic
leukemia; AML: acute myeloid leukemia; BAT: best available therapy; CML: chronic myeloid leukemia;
CR: complete response; MDS: myelodysplastic syndrome; MPN: myeloproliferative neoplasms.
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with bleeding (26.4%). More than half of the patients
(51.9%) were in good performance status (ECOG
0 - 1). The initial blood counts at diagnosis were
a mean hemoglobin of 8.6 ¢/dl (6.9 — 9.4), a median
platelet count of 41 x 10°/L (20.75-79.00), and
a median white blood cell count of 17.35 x 10°/1
(4.8-68.9). A median peripheral and bone marrow
myeloblast counts were 42.5% (13 - 69) and 50.6%
(37 - 76), respectively. Most of the patients,
especially those who were diagnosed in earlier years
lacked the cytogenetic data. The cytogenetics
results were available in 32 patients (30.2%). Normal
karyotype was the most frequent result (12.3%)
in this study. (Table 1)

Clinical characteristics and outcomes in the whole cohort, younger and older age groups of patients

Vajira Medical Journal: Journal of Urban Medicine
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Clinical presentation between younger and
elderly group

The young age group had statistically
significant better performance status (as defined as
ECOG PS 0 - 1) compared with the elderly (82.1% vs
18.0%); p < 0.001). The younger age group had
a greater percentage of fever (69.6% vs 50.0%;
p < 0.04) and had higher hemoglobin level than
the elderly group (9.0 ¢/dl vs 7.2 ¢/d|, p < 0.001).
However, the bone marrow myeloblast cell
counts were not different between both groups
(50.6% vs 57.4%, p = 0.86). (Table 1)

with AML
Total AML in younger | AML in elderly
Characteristics (n=106) (%) age group age group p-value
(n=56) (%) (n=50) (%)
Age (year), Median (IQR) 56.5 (41.5-73.5) 44 (33-50) 73.5 (66-78)
Male 52 (49.1) 30 (53.6) 22 (44.0) 0.33
Diagnosis
Acute myeloid leukemia (n=74) 74 (69.8) 41 (73.2) 33 (66.0) 0.07
Acute promyelocytic leukemia 9 (8.5) 7(12.5) 2(4.0)
AML with MDS-related change 23 (21.7) 8 (14.3) 15 (30.0)
Clinical manifestation
Anemia 68 (64.2) 31 (55.4) 37 (74.0) 0.05
Fever 64 (60.4) 39 (69.6) 25 (50.0) 0.04
Bleeding 28 (26.4) 17 (30.4) 11 (22.0) 0.33
Previous malignancy 5(a.7) 1(1.8) 4(8.0) 0.19
Associated myeloid sarcoma
Yes 5(a.7) 2(3.6) 3(6.0) 0.67
ECOG
0-1 55 (51.9) 46 (82.1) 9 (18.0) <0.001
2-4 37 (34.9) 5(8.9) 32 (64.0)
NA 14 (13.2) 5(8.9) 9 (18.0)
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Clinical characteristics and outcomes in the whole cohort, younger and older age groups of patients

with AML (Continued)

Total
(GEIRCH)

Characteristics

Complete Blood Count

AML in younger
age group
(n=56) (%)

AML in elderly
age group
(n=50) (%)

p-value

Median Hb (IQR) (g/dl) 8.6 (6.9-9.4) 9 (7.9-10.3) 2 (5.6-8.9) <0.001

Platelets (x 10°/1) 41 (21-79) 38 (20-72) 49 (22-85) 0.41

WBC (x 10°/0) 17.4 (4.8-69) 16.9 (5.1-66.6) 22.9 (3.5-70.2) 0.81

Myeloblast (%) 42.5 (13-69) 47.5 (17-69) 32 (11-74) 0.29
Bone marrow myeloblast (%) 51 (37-76) 51 (39-79) 57 (23-79) 0.86
Cytogenetics

Normal cytogenetics 13 (12.3) 8 (14.3) 5(10.0) 0.21

t(15;17) 6 (5.7) 4(7.1) 2 (4.0

(8;21) 1(0.9) 1(1.8) 0(0.0)

inv(16) or t(16;16) 3(2.8) 3 (5.4) 0(0.0)

t(v;11923) MLL rearranged 1(0.9) 0 (0.0) 1(2.0)

Others 8 (7.5) 2(3.6) 6 (12.0)
Treatment

Intensive chemotherapy 57 (53.8) 48 (85.7) 9(18.0) <0.001
Response

Complete Response (CR) achieved 24 (22.6) 19 (33.9) 5(10.0) 0.003

AML: acute myeloid leukemia, BM: bone marrow, ECOG: Eastern Cooperative Oncology Group, Hb: hemoglobin, IQR: Interquartile

range, MDS: myelodysplastic, WBC: white blood cell.

Treatment and outcomes between the younger
and elderly group

The standard of care for patients with AML
were “7 + 3 regimen” (cytarabine 100 — 200 mg/m?/day
for 7 days, and idarubicin 12 mg/m?/day for 3) and
followed by 3 — 4 cycles of consolidation therapy with
high dose cytarabine (3,000 mg/m’ every 12 hours
on day 1, 3, and 5) for patients who achieved
complete remission after induction. All-trans retinoic
acid (ATRA) and idarubicin were the induction
protocol for APL. Hydroxyurea, a less intense
chemotherapy regimen, and transfusion support
were the best available therapy provided for

non-fit or frail patients. Most patients (88.5%) in the
younger age group were treated with intensive
chemotherapy as compared to only 18% in elderly
group. As expected, complete response was
achieved more frequently in the younger group
than in the elderly group (33.9% vs 10.0%;
p = 0.003). Overall CR was achieved in 42.1% in all
patients who had received induction chemotherapy.

The median follow-up of this cohort was
4.2 months. The median survival in the younger
group was 6 months, compared to 3.6 months
in the elderly group (Figure 2) which did not achieve
a statistical significance (p = 0.062). Nine patients
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with APL had excellent outcomes, which the
median survival was not reached at the time of
analysis and 55.6% of patients survived beyond
3 years. (Table 2)

In the univariate analysis, age group did not
have an impact on either progression-free
survival (PFS) or overall survival (OS). The mortality
was significantly higher in the poor performance status
group (HR = 2.49; 95%Cl| 1.58 - 3.93; p < 0.001), and
intensive treatment decreased the mortality of
disease (HR = 0.39; 95%Cl 0.25 — 0.59; p < 0.001).
A condition of hypoalbuminemia was a trend of
negative impact to our survival (HR = 1.52; 95%Cl
0.99 - 2.26; p = 0.053).
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Cumulative survival between younger
and older age groups of patients with AML.
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In the multivariate analysis, only intensive
chemotherapy had positive impact on overall
survival (HR = 0.39; 95%Cl 0.19 - 0.81; p = 0.01).
(Table 3) After multivariate analyses, patients
who had received intensive chemotherapy
significantly improved median survival (256 vs
79 days; p < 0.001). Moreover, one-fourth (15 in 56)
of patients receiving intensive chemotherapy
survived after 2-year follow up. (Figure 3)
Interestingly, we found that more than more than
half (55%) of elderly patients who had received
chemotherapy achieved complete response.

T — Non-chemotherapy
Chemotherapy
T 0381
=
=}
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T 061
9]
>
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©
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£
0.2
= C P <0.001
_‘l
[
004 T = '
T T T T T T T T T T T
0 12 24 36 48 60 72 84 96 108 120
Month
Number at risk
Non-CMT 49 6 1 1 1 0 0 0 0 0 0
CMT 57 24 15 14 12 10 6 4 3 1 1

Cumulative survival between intensive
chemotherapy and non-chemotherapy group.
CMT (chemotherapy)

Univariate analysis of overall survival in different subtypes of AML

2-yr OS (%)

3-yr OS (%)

Variables p-value
Rate (95% ClI) Rate (95% ClI)
Acute myeloid leukemia 13.5 (6.9-22.3) 12.2 (6.0-20.7) 0.019
Acute promyelocytic leukemia 55.6 (20.4-80.5) 55.6 (20.4-80.5)
AML with MDS-related change 4.4 (0.3-18.2) 4.4 (0.3-18.2)

MDS: myelodysplastic
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Factors

Univariate and multivariate analysis for mortality of patients with AML (n=106)

Univariate analysis

Mortality Outcome

Multivariate analysis

95%C HR,  95%CI  pvalue

Age (year)
<60 1.00 Reference
>60 1.47 (0.98-2.23)
ECOG
<2 1.00 Reference
>2 2.49 (1.58-3.93)
Intensive Chemotherapy
No 1.00 Reference
Yes 0.39 (0.25-0.59)
Albumin at diagnosis (g/dl)
>3.5 1.00 Reference
<35 1.50 (0.99-2.26)

ECOG: Eastern Cooperative Oncology Group score

Discussion

Our study emphasized in clinical presentation,
utilization of intensive chemotherapy and survival
of AML patients in a real setting. Median age of AML
patients diagnosed in this study was 56.5 years.
Elderly patients accounted for 47%, their median
age was 73.5 which was similar to Thai Acute
Leukemia Study Group Registry in 2018° and Swedish
registry at 71 years''. The proportion of the elderly
AML was also similar to the Loéwenberg’s review
in 2001'*. The prevalence of AML-MRC was 21.7%,
as compared to 7.2% in the reported by Kulsoom,
et al., which may be due to a higher proportion of
elderly patients in our study®. The current study
also demonstrated the unmet need in older AML
patients. Only a minority of the elderly patients
(18.1%) who were aged between 60 — 67 years
received intensive chemotherapy. However the CR
rate of older patients who received intensive
chemotherapy were 55.6% (5 out of 9 patients)
which was greater than CR rate reported in the
study from Brazil ** but similar to the study report

0.06
1.00 Reference
<0.001 1.76 (0.87-3.54) 0.12
1.00 Reference
<0.001 0.39 (0.19-0.81) 0.01
0.053

by Almeida AM. and Ramos F'* The higher rate of CR
in older patients in the current study was likely due
to the higher proportion of APL in the older age
group which the intensive inductions were more
likely to be given. (Figure 4) The current study also
confirmed that patients who received intensive
induction chemotherapy has better survival
that supportive care, even in the elderly patients.
There data supported the survival benefit in elderly
patients with AML in good performance who could
tolerate intensive chemotherapy”.

Despite the fact that older patients with AML
are in vulnerable state, many studies have
demonstrated the benefit of intensive induction
chemotherapy when offered to a relatively younger
subset of patients. Other factors which effect
survival and proper delineation of frailty and
comorbidities should be explored in future research
to select appropriate patients for induction
chemotherapy which could result in better
outcomes.
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Survival and AML with specific subtypes.
APL: acute promyelocytic leukemia, AML: acute
myeloid leukemia, MDS: myelodysplasia

There are several limitations in this study.
Firstly, the cytogenetics results which are surrogate
marker for prognosis and risk stratification was not
available in the majority of patients. The WHO
classification of Tumours and Haematopoietic and
Lymphoid Tissues had proposed a cytogenetic-
based classification in 2008, however the official
publication came out later and there was a lag in
the implement of the treatment policy. Therefore,
prognostic prediction and risk stratification according
to genetic basis was not available in the current
study. Secondly, due to limited sample size, the
heterogeneity between the two age groups cannot
be compared. The nationwide registration study
with larger numbers of patients would offer better
information than the current study.

Conclusions

Treatment with intensive chemotherapy had
a significant impact on survival in AML. Good ECOG
performance status reflects functionality and may
predict tolerability for the treatment even in the
elderly AML patients. Intensive chemotherapy
significantly improves the survival irrespective
of age.

Clinical Characteristics and Outcomes of Acute Myeloid Leukemia in Vajira Hospital-a 9-year Single Center Retrospective Study

Vajira Medical Journal: Journal of Urban Medicine
Vol. 66 No. 2 March - April 2022

Acknowledgements

The investigators would like to thank to
Associate Professor Supatsri Sethasine for English
editing and proofreading, Assistant Professor
Veerapong Vattanavanit for support in strategy and
Mr. Anucha Kamsom for assisting in statistical
analyses.

Disclosure
None

References

1. Short NJ, Rytting ME, Cortes JE. Acute myeloid
leukaemia. The Lancet 2018; 392(10147):593-606.

2K aufman DW, Anderson TE, Issaragrisil S.
Risk factors for leukemia in Thailand. Ann
Hematol 2009;88(11):1079-88.

3.S ant M, Minicozzi P, Mounier M, Anderson LA,
Brenner H, Holleczek B, et al. Survival
for haematological malignancies in Europe
between 1997 and 2008 by region and age:
results of EUROCARE-5, a population-based
study. The Lancet Oncology 2014;15(9):931-42.

4N iparuck P, Chuncharunee S, Ungkanont A,
Udomtrupayakul U, Aungchaisuksiri P,
Rerkamnuatchoke B, et al. Long-term outcomes
of de novo acute myeloid leukemia in Thai
patients. J Med Assoc Thai 2009;92(9):1143-9.

5.0 wattanapanich W, Utchariyaprasit E,
Tantiworawit A, Rattarittamrong E, Niparuck P,
Puavilai T, et al. Improved Survival of Elderly-fit
Patients With Acute Myeloid Leukemia Requiring
Intensive Therapy: 3-Year Multicenter Analysis
From TALWG. Clin Lymphoma Myeloma Leuk
2018;18(12):e509-14.

6. Juliusson G, Lazarevic V, Horstedt A-S, Hagberg
O, Hoglund M, Swedish Acute Leukemia Registry
G. Acute myeloid leukemia in the real world:
why population-based registries are needed.
Blood 2012;119(17):3890-9.

7K antarjian H. Acute myeloid leukemia--major
progress over four decades and glimpses
into the future. Am J Hematol 2016;91:131-45.

93

Dusit Jit-ueakul



IBSDBAISHA:NSAISDBMAQSIVAIITDY
UM 66 atu? 2 WAl - WYIEY W.A. 2565

8.5 werdlow SH, Campo E, Harris NL, Jaffe ES,

Pileri SA, Stein H, et al. WHO Classification of
Tumours of Haematopoietic and Lymphoid
Tissues. Lyon, France: IARC Press;2008.

9.V ardiman JW, Thiele J, Arber DA, Brunning RD,

Borowitz MJ, Porwit A, et al. The 2008 revision of
the World Health Organization (WHO)
classification of myeloid neoplasms and acute
leukemia: rationale and important changes.
Blood 2009;114(5):937-51.

10.D6 hner H, Estey E, Grimwade D, Amadori S,

11.

94

Appelbaum FR, Buchner T, et al. Diagnosis
and management of AML in adults: 2017 ELN
recommendations from an international expert
panel. Blood 2017;129(4):424-47.

Hulegardh E, Nilsson C, Lazarevic V, Garelius H,
Antunovic P, Rangert Derolf A, et al. Characterization
and prognostic features of secondary acute
myeloid leukemia in a population-based setting:
a report from the Swedish Acute Leukemia
Registry. Am J Hematol 2015;90(3):208-14.

12.

13.

14.

15.

Lowenberg B. Managing therapy in older adult
patients with acute myeloid leukemia. Seminars
in Hematology 2001;38(3 Suppl 6):10-6.
Kulsoom B, Shamsi TS, Ahmed N, Hasnain
SN. Clinical presentation of acute myeloid
leukaemia - A decade-long institutional follow-
up. J Pak Med Assoc 2017;67(12):1837-42.
Rodrigues CA, Chauffaille MLLF, Pelloso LAF,
Ghaname FS, Kerbauy DMB, Campos MGV, et al.
Acute myeloid leukemia in elderly patients:
experience of a single center. Brazilian Journal
of Medical and Biological Research 2003;36(3):
703-8.

Almeida AM, Ramos F. Acute myeloid leukemia
in the older adults. Leuk Res Rep 2016;6:1-7.

Clinical Characteristics and Outcomes of Acute Myeloid Leukemia in Vajira Hospital-a 9-year Single Center Retrospective Study

Dusit Jit-ueakul



Vajira Medical Journal: Journal of Urban Medicine Original articles

Treatment Outcomes after Breast Conserving Therapy in
Breast Cancer Patients in Faculty of Medicine, Vajira Hospital:
a 10-Year Retrospective Study

Kanisa Rongsriyam MD'
Kamonrat Sueangamiam MSc”

Thanatip Tantivatana MD'
' Department of Radiology, Faculty of Medicine Vajira Hospital, Navamindradhiraj University, Bangkok, Thailand
* Department of Radiological Technology, Faculty of Medicine Vajira Hospital, Navamindradhiraj University, Bangkok, Thailand
* Corresponding author, e-mail address: kamonrat@nmu.ac.th
Vajira Med J. 2022; 66(2): 95-102
http://dx.doi.org/10.14456/vm;j.2022.10

Abstract

Objective: To study the 5 and 10-year survival rate and prognosis factors in breast cancer patients
receiving breast conservative treatment (BCT).

Methods: A retrospective descriptive analysis of BCT patients who were treated in Radiation
Oncology unit, Department of Radiology, Faculty of Medicine Vajira Hospital between
2009 and 2019. The Kaplan-Meier method was used for survival analysis. The authors
analyzed association of patients and tumor characteristics with survival using the log-rank test
and Cox models.

Results: A total of 158 BCT patients were included. Five-year overall and disease-free survivals were
100% and 97.8%, respectively, with 10-year overall survival and disease-free survival were
100% and 95.7%, respectively. Numbers of positive nodes more than 4 (HR of 10.25;
95% Cl:1.66-63.18) are significantly prognostic factors related to recurrence.

Conclusions: Breast cancer patients who were treated with BCT had a favorable long-term survival
outcome. Survival rates did not change much between 5 and 10 years. The important
prognostic factor affecting disease-free survival was axillary lymph node metastasis.

Keywords: breast cancer, BCT, long-term out come
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Introduction

Breast cancer is the most commonly
diagnosed cancer and the leading cause of cancer-
related deaths in women worldwide including
Thailand, with global trends indicating rising rates of
incidence and mortality'”. Breast cancer treatment
is multidisciplinary. The treatment of breast cancer
includes the treatment of local disease with surgery,
radiation therapy, or both, and systemic treatment
with chemotherapy, endocrine therapy, biologic
therapy, or combinations of these. The need for
and selection of various local or systemic therapies
are based on several prognostic and predictive
factors. These factors include tumor histology,
clinical and pathologic characteristics of the primary
tumor, ALN status, tumor ER/PR content, tumor
HER2 status, multi-gene testing, presence or absence
of detectable metastatic disease, patient co-morbid
conditions, patient age, and menopausal status™’.

Multiple randomized trials with follow-up
of up to 20 years have demonstrated that
breast-conserving therapy (BCT) is equivalent to
mastectomy in on overall survival and recurrence
rate as primary breast local treatment in stage |
and Il breast cancer women®".

BCT consists of breast-conserving surgery
(BCS) plus radiation therapy in the breast area. BCS
refers to an operation that aims to remove all
cancer while avoiding a mastectomy. Other terms
for this operation include lumpectomy, wide local
excision, segmental resection, tylectomy, and
quadrantectomy. BCT has been increasingly
accepted as an alternative to mastectomy in specific
patients, as it provides tumor removal while
maintaining an acceptable cosmetic outcome,
fewer complications, and a better quality of life.

We aimed to evaluate the long-term
treatment outcomes and associate factors with
the prognosis of breast cancer patients receiving
BCT at the Faculty of Medicine, Vajira Hospital.

Methods
The study was approved by the Ethics

Committees of the institution (COA 084/2561).
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Patients diagnosed with pathologically proven
breast cancer and were treated with BCT
between 2009 and 2019 in the Department of
Radiology Faculty of Medicine, Vajira Hospital were
retrospectively evaluated. Inclusion criteria were
patients who had treated with BCT and completed
all treatment. Patients were excluded if they had
a history of other cancer or an underlying disease
that affects survival, or a history of previous irradiation
to the thorax or, a piece of insufficient information.
The characteristics features of the patient, tumor,
and details of treatment were collected from the
patient’s medical record.

All patients were treated with BCS, which
consists of breast-conserving surgery (BCS) plus
radiation therapy in the breast area. After BCS,
base on staging, grading, margin, receptor status,
and age, high-risk patients who had an indication
for systemic therapy went to received adjuvant
systemic treatment. The chemotherapy regimen,
adjuvant hormonal therapy, and the use of targeted
therapy were delivered at the discretion of the
oncologist involved in each case. We staged all
patients by the 2010 TNM classification system
(AJCC 7)™

For radiation therapy, the entire breast was
treated to a total dose of 50-50.4 Gray (Gy) in 5-6
weeks with medial and lateral tangential fields.
Patients were treated once a day, 5 days a week
with a daily fraction size of 1.8-2 Gy. The breast
tissue extent and treatment coverage of breast
tissue were determined clinically. Wedges were the
only form of compensation used. An axillary field
was added if there were four or more nodes
positive. Boost dose was delivered in this select
group of women, a total dose 10-15 Gy in 5-7
fractions. The authors also reviewed the duration
of delivered radiotherapy after surgery.

All patients were followed up to receive
a physical examination every 3 months during
the first 2 years then every 6 months until death.
The primary outcomes was set as 5-year and
10-year overall survival (OS). The secondary
outcomes was set as 5-year and 10-year disease-
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free survival (DFS), prognostic factors for survival.
OS was obtained from the first day of treatment to
the date of death from all causes or last follow-up.
DFS was calculated from the first day of treatment
until the date of disease progression, recurrence,
or right-censored at the time of the last follow-up.
Statistical analysis was performed with SPSS
statistical analysis for Windows version 22.0
(IBM Corp, Armonk, NY). DFS and OS were analyzed
by the Kaplan Meier method and were compared
between groups with the log-rank test. A value of
p<0.05 was considered statistically significant.
Multivariate analysis was performed using Cox
proportional hazards regression analysis in a foreword
stepwise manner with a p-value of 0.05 as inclusion.

Results

A total of 158 patients were included in
the study. The median follow-up times were
6.03 years (range, 1.3 to 16.86 years). The patient
characteristics are shown in Table 1. The median
age at diagnosis was 47 years (range, 25 to
86 years). The majority of patients (60.8%) were
older than 45 years. In 64.6% of the cases, the
primary surgical treatment was wide excision and
51.3% had axillary node clearance for lymph node
clearance. Negative margins were achieved by
surgery in 88.6% of cases, with the remainder of
margins positive (8.2%) or unknown (3.2%). Stage |,
Il, and lll were found in the following frequency:
51.3%, 41.1% and 7.6% respectively. Tumor size
was smaller than or equal to 5 cm in 96.9%
(n = 153). Invasive ductal carcinoma (IDC) was most
commonly found, 93% (n =
lobular carcinoma (ILC) only 3.8% (n = 6). Sixty-
seven percent of patients had well or moderately
differentiated tumors. The detailed histologic
evaluation identified the presence of 20.3% of
lymphatic or vascular invasion, 67.1% of positive
estrogen receptor (ER), 62% of positive progesterone
receptor (PR), 20.9% of positive human epidermal
growth factor receptor 2 (HER-2) and 25.9% of
> 14% proliferative index of Ki-67. Mean and median
total radiation dose (initial dose plus boost dose to

147) with invasive
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tumor bed) were 61.45 Gy and 65 Gy (range, 47-66
Gy). Eighty-nine percent of cases had a boost dose,
usually with electrons (3/4). Regional lymph node
irradiation was performed for 52 patients (32.9%).
Chemotherapy was given to 74.1% of patients,
most commonly adriamycin/cyclophosphamide.
Seventy-five percent of all patients received
endocrine therapy and four percent of all patients
received targeted therapy.

Patient, tumor and treatment characteristics

Characteristics n (%)

Age (years) 47 (25-86)
Age group

<45 62 (39.2)

> 45 96 (60.8)
LN dissection type

Axillary node clearance 81 (51.3)

Sentinel node procedure 77 (48.7)
Margin status

Negative 140 (88.6)

Positive 13 (8.2)

Unknow 5(3.2)
Histologic type

Ductal 147 (93)

Lobular 6 (3.8)

Others 5(3.2)
Tumor grade

Grade | 27 (17.1)

Grade Il 78 (49.4)

Grade llI 50 (31.6)

Unknow 3(1.9)
Lymphovascular invasion

Not present 110 (69.6)

Present 32 (20.3)

Unknow 16 (10.1)

Treatment Outcomes after Breast Conserving Therapy in Breast Cancer Patients in Faculty of Medicine, Vajira Hospital: a 10-Year Retrospective Study



Patient, tumor and treatment characteristics (Continued)

Characteristics n (%)

ER status
Negative
Positive
Unknow

PR status
Negative
Positive
Unknow

Her-2 status
Negative
Positive
Unknow

Ki67 Index
< 14 % proliferation index
> 14 % proliferation index
Unknow

T stage
T1
T2
T3
T4

N stage
NO
N1
N2
N3

Stage
I
Il
I

Tumor bed boots radiotherapy
No

Yes

43 (27.2)
106 (67.1)
9(5.7)

48 (30.4)
98 (62.0)
12 (7.6)

93 (58.9)
33(20.9)
32(20.2)

36 (22.8)
41 (25.9)
81(51.3)

87 (55.1)
66 (41.8)
4 (2.5)
1(0.6)

121 (76.6)

25(15.8)
10 (6.3)
2(1.3)

81 (51.3)
65 (41.1)
12 (7.6)

18 (11.4)
140 (88.6)
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Patient, tumor and treatment characteristics (Continued)

Characteristics n (%)

Chemotherapy
No 41 (25.9)
Yes 117 (74.1)
Endocrine therapy
No 40 (25.3)
Yes 118 (74.7)
Target therapy
No 152 (96.2)
Yes 6 (3.8)

Five-year overall and disease-free survivals
were 100% and 97.8%, respectively, with 10-year
overall survival and disease-free survival were 100%
and 95.7%, respectively as presented in Figure 1.

On univariate analysis, the factors that
affected the DFS were the number of involved
axillary lymph nodes more than 4 (p= 0.011) and
Her-2 positive (p= 0.03). However, on multivariate
analysis, only the number of involved axillary
lymph nodes more than 4 (Hazard ratio (HR) of
10.25; 95% Cl:1.66-63.18) affected the DFS as shown
in Table 2.
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Factors affected DFS: univariate and multivariate analysis

Univariate analysis Multivariate analysis

Characteristics

p-value HR 95%Cl p-value HR 95%Cl
Age (<45 years vs. 245 years) 0.384  0.46 (0.08-2.76)
Axillary surgery (SLNB vs. AXND) 0.247  70.55 (0.53-94441.70)
Margin status (negative vs. positive) 0.637  0.09 (0.00-1594.89)
Histologic type (IDC vs. other) 0.945 091 (0.06-15.05)
Histologic grade (I&I vs. IlI) 0.221 194.87  (0.42-898581.77)
LVI (not preset vs present) 0.173 391 (0.55-27.79)
Hormonal status (negative vs. positive) 034  0.39 (0.05-2.73)
Her-2 status (negative vs. positive) 0,030  1.99 (1.07-3.69) 0.06 2.11  (0.97-4.26)
Ki 67 index (< 14 % vs. > 14 %) 0.625 56.29 (0.00-584759614.12)
Tumor size (5 cm vs. >5 cm) 0.785 0.047 (0.00-167.80)
Number of positive nodes (<4 vs. >4) 0.011 103 (0.72-61.79) 0.012 10.25 (1.66-63.18)
Tumor bed boost (no vs. yes) 0.719 067 (0.07-6.00)
Chemotherapy treatment (no vs. yes) 0.819  1.29 (0.14-11.57)
Hormonal Rx (no vs. yes) 0.509 055 (0.09-3.28)
Targeted therapy treatment (no vs. yes) 0.818  0.05 (0.00-10.11)

Discussion

In the present study, the authors focused on
the patients-tumor characteristics and outcomes
of breast cancer patients treated with BCT. BCT has
been increasingly treated as an alternative to
mastectomy in specific patients, as it provides
tumor removal while maintaining an acceptable
cosmetic outcome, fewer complications, and
a better quality of life. The 5-year and 10-year
DFS rates in our study were 97.8% and 95.7%
whereas the 5-year and 10-year OS rates were 100%
and 100%. These rates were in the ranges which were
reported in the NSABP B06° and another studies’ ™.
The long-term analysis of this study demonstrated
that the DFS and OS were rather stable after
5 years. Several studies reported a recurrence rate
in the range between 3-22%'"" that was consistent
with this study of 3 percent recurrence rate.

An increasing number of studies have shown
improved overall survival among women treated
with BCT regardless of cancer phenotype compared

with mastectomy'""". Lagendijk M et al. showed
that BCT roughly 25% better OS than mastectomy'.
This was consistent when comparing the OS of BCT in
this study with the mastectomy in a study the authors
had previously reported®. Our results further support
the hypothesis that BCT might be the preferred
choice for breast cancer patients when both BCT and
mastectomy are a suitable treatment options.

Another important aspect of the BCT was
the identification of the risk factors for disease
recurrence. Several studies have suggested that
young age is a risk factor for recurrence’*?, whereas
other have not””. We did not find that younger age
associated with disease recurrence in our study.

Lymph node status was the main prognostic
factor that affects the outcome of breast cancer.
NSBP trials® showed patients with four or more
node metastases had significantly worse DFS than
those who had no node metastases or to three-
node metastases. The present result was similar to
the above-mentioned reports.
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Several reports have suggested that the
histologic features: aggressive cell type, high
tumor grade, present LVI, large tumor size, positive
margin, poor histochemistry status and adjuvant
treatment may contribute to the increased
recurrence rates”*?"**® We did not encounter
aggressive cell type, high tumor grade, present LVI,
large tumor size, positive margin, poor histochemistry
status, and adjuvant treatment as described in some
studies associated with a higher recurrence rate.

Conclusion

BCT being at least equivalent in outcome
to MRM achieves good long-term survival with reduced
local morbidity. Patients who are suitable for BCT should
be advised that BCT is the best treatment option for
them. The treatment should be decided upon according
to the risk of relapse for the patient and the possibility
of improved disease control and survival by the
treatment. In our study, the number of involved lymph
nodes was the important prognostic factor affecting
disease-free survival. Therefore, patients with positive
lymph nodes should be treated aggressively and
patients without risk factors may require less aggressive
treatment.
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Abstract

Objective: To evaluate the accuracy of the Liver Imaging Reporting and Data System (LI-RADS) version
2018 category 5 in magnetic resonance imaging (MRI) for the diagnosis of hepatocellular
carcinoma

Methods: This retrospective study included patients who underwent liver MRI and had proven
pathological lesion. From 2012 to 2021, 45 patients (52 observations including 29 HCCs)
met the inclusion criteria. Two radiologists independently reviewed hepatic observation
and assessed the LI-RADS version 2018 category. The diagnosis performances of LI-RADS 3,
LI-RADS 4, and LI-RADS 5 were calculated using the generalized estimating equation method.

Results: A total of 45 patients (mean age, 59.8) with 52 lesions, including 26 men and 19 women
met the inclusion criteria. Most lesions were HCC ,29 (55.8%). The highest sensitivity of the
major feature for HCC diagnosis was non-rim arterial enhancement (93%). The highest specificity
of the major feature for HCC diagnosis was capsule appearance (100%). The highest accuracy
of the major feature for diagnosis was non-rim peripheral washout (86.6%). The inter-observer
agreement between the two readers in the classification of lesions was perfect for the Liver
Imaging Reporting and Data System (LI-RADS) classification (k= 0.868) and almost perfect for
LI-RADS with AF classification (k= 0.872). The LI-RADS 5 sensitivities were 82.8% and 79.3%
(as R1, R2) with the same value when combined with ancillary findings. The accuracy of L5
of LI-RADS 2018 was 87.5% (same value with ancillary findings) and 83.3% (same value with
ancillary findings) in R1 and R2, respectively.

Conclusion: The LI-RADS version 2018 category 5 has high sensitivity, specificity, and accuracy in the
diagnosis of HCC.

Keywords: LIRAD, LIRAD version 2018, HCC
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Introduction

In 2020, liver cancer was the sixth leading
cause of death globally (30160 individuals), in which
the most common cause was lung cancer (135,720
individuals)'. The most frequent primary malignant
tumor of the liver is hepatocellular carcinoma
(HCQ), which is the second leading cause of cancer-
related death globally’. Hepatitis B and C viruses
(HBV and HCV) are the important risk factors for
HCC development and account more than 80% of
HCC cases worldwide®. In a cancer institute in
Thailand, in 2013-2015, the incidence of liver
cancer was 33.9% in men and 12.9% in women.
In 2018, liver cancer was noted in 18.2% of all
cancers in men, which was the second most
common cancer after colonic cancer (19.7%).
In women, liver cancer was noted in 4.4% which
was the sixth most common cancer in women®.
Liver cancer is divided into three types: 1.
Hepatocellular carcinoma (HCC), which is caused
by the liver cell and is the most common,
more than 80% of all liver cancers 2. Intrahepatic
bile duct cancer, which is the most common liver
cancer in northeast Thailand and caused by liver
fluke and 3. other liver cancer types, such as
lymphoma, angiosarcoma, and metastatic liver
cancer.

To date, imaging, particularly multiphasic
contrast-enhanced CT and MRI, is critical in the
diagnosis of HCC. In high-risk patients, hepatocelluar
carcinoma (HCC) is the only primary malignancy
that can be identified with imaging alone, without
the need for pathologic confirmation. As a result,
acceptable imaging criteria for noninvasive HCC
diagnosis are critical.

The LI-RADS is a classification system for liver
lesion that is used in patients with liver cirrhosis and
hepatitis B carriers because these patients are at
higher risk of HCC. The LI-RADS category indicates
the probability of HCC which is based on typical CT
and MRI findings. However the LI-RADS is not used in

Vajira Medical Journal: Journal of Urban Medicine
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patients aged less than 18 years or those with
cirrhosis due to congenital fibrosis or vascular
disorder because these groups of patients have low
risk of developing HCC. The LI-RADS was introduced
in 2011 and has been upgraded four times since
then: 2013, 2014, 2017, and 2018. In our study,
we used LI-RADS version 2018, which has two
revised points: 1.Threshold growth definition
was simplified to greater than or equal to 50%
increase in the size of a mass in less than or equal
to 6 months, in which the rationale is simply to
achieve concordance with the definition advocated
by the American Association for the Study of
Liver Diseases (AASLD) and Organ Procurement and
Transplantation Network (OPTN). Now, AASLD,
OPTN, and LI-RADS have the same definition for
threshold growth. 2. LI-RADS 2018 category 5 (LR5)
criteria were revised to match those advocated by
the AASLD. The - g and -us designations were eliminated
for simplicity.

The rationale is simple. It has closer
concordance with AASLD and OPTN criteria.
Presently, LI-RADS and AASLD have the same criteria
for definite HCC, and LI-RADS and OPTN have
almost identical criteria for HCC with one exception:
10-19 mm + arterial phase hyperenhancement
(APHE) + non peripheral washout = LR5 but does
not meet OPTN class 5 criteria’.

A study of 70 patients from China (2020) by
Shuo et al. found that the use of LR5 had 94%
sensitivity for HCC®. A systematic review by Lee
et al. from Korea (2020), with a total of 14 studies
and 1841 HCC lesions, using LR5 showed 70%
sensitivity for HCC (95% Cl, 61-78), LR4 had 64%
sensitivity for HCC (95% Cl, 47-80), and LR3 had 31%
sensitivity for HCC (95% Cl, 12-50)". The used of
LI-RADS version 2018 criteria, which were referenced
from two studies from China and Korea, revealed
the difference in sensitivity. Moreover, the faculty
of Medicine Vajira Hospital had performed MRI of
a patient with suspected liver cancer since 2010.
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Until now, hepatobiliary specific contrast agent
for increased MRI detection of focal liver lesion and
LI-RADS had never been used in the diagnosis of
liver cancer in these patients. Therefore, we aimed
to evaluate the accuracy of LR5 in the diagnosis of
HCC compared with histopathological report.

Methods
Study population

This retrospective study was approved by
the institutional review board of our institution
and performed at a tertiary academic medical
center. Informed consent was waived due to the
retrospective nature of medical records and imaging.
We searched the electronic medical record of
our institution from 2012 to 2021. We found
84 patients with cirrhosis, chronic hepatitis B carrier,
prior hepatocellular carcinoma and treated
hepatocellular carcinoma underwent MRI study.
Finally we identified 45 patients who met the
inclusion criteria. The inclusion criteria were as
follows: 1) The population underwent MRI with
hepatobiliary specific contrast agent for suspected
liver lesion. 2) The patient who had cirrhosis,
chronic hepatitis B, previous HCC, and treated
HCC underwent MRI. 3) All patients had tissue
pathological report. 4) All patients underwent AFP
blood test. The exclusion criterion was that the
patient did not receive surgery.

Definition

The LI-RADS categories were as follows:
LI-RADS 1, definitely benign; LI-RADS 2, probably
benign; LI-RADS 3, intermediate probability;
LI-RADS 4, probably HCC,LI-RADS 5, definitely HCC,
LI-RADS TIV, and LI-RADS M. Five major features
are typically observed in HCC in patients with liver
cirrhosis and chronic HBV infection: 1. arterial phase
hyperenhancement (APHE), 2. nonperipheral
washout, 3. capsule, 4. size, 5. threshold growth.
There are also ancillary features that are helpful

in the detection, improvement, and increased
confidence in the diagnosis of HCC. Ancillary features
that favor HCC are non-enhancing capsule, nodule
within nodule, mosaic structure, blood product
in mass, and fat in mass. Ancillary features that
favor malignancy (not HCC) are restriction diffusion,
mild-moderate T2 hyperintensity, coronal enhancement,
fat sparing in solid mass, iron sparing in solid mass,
transitional phase hypointensity, and hepatobiliary
phase hypointensity. Ancillary features that favor
benignity are parallel blood pool, undistorted
vessels, higher iron level in the mass than in the
liver, marked T2 hyperintensity, and hepatobiliary
phase isointensity”.

MRI

Dynamic contrast-enhanced MRI of the liver
was performed with 1.5 or 3.0 Tesla using 0.1 mL/kg
or 10 mL of gadoxetate disodium (Primovist).
The injection rate was 1 mL/s, followed by 10-20 mL
of NSS. MRI technique are T1l-weighted imaging
(in phased and opposed phase), T2-weighted
imaging, diffusion weighted imaging (DWI), and
apparent diffusion coefficient imaging. Dynamic
imaging was performed at 25, 75, and 120 s.
Hepatobiliary phase was applied at 3,5,10, and
20 min.

Imaging review

The MR images were reviewed on Picture
Archiving and Communication System (PACS) by
two radiologists with 10 years’ and 8 years’
experience. The two radiologists were blinded to
the histopathological report, but they aware of
the purpose of the study. The patient’s age, sex,
AFP level, and histopathological report were
collected by one radiologist and shared with the
other. They reviewed the presence of major and
ancillary features of the observation.
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The major features were as follows:
1) arterial phase hyperenhancement, which were
categorized as < 10 mm, 10-19 mm, and > 20 mm,
2) nonperipheral washout area, 3) presence of
capsule, and 4) threshold growth. The threshold
growth was not accessed in our study because
only one review was evaluated per patient.
If the observation enhancement was not arterial
phase hyperenhancement, they were arterial
phase hypoenhancement or isoenhancement,
which were categorized as <20 mm and > 20 mm,
respectively. The ancillary findings favored HCC,
malignancy (not HCC), and benignity. 1) Findings
that favored HCC are nonenhancing capsule,
nodule within nodule, mosaic structure, blood
product in the mass, and fat in mass. 2) Findings
that favored malignancy (not HCC) are restriction
diffusion, mild-moderate T2 hyperintensity,
coronal enhancement, fat sparing in solid mass,
iron sparing in solid mass, transitional phase
hypointensity, and hepatobiliary phase
hypointensity. 3) Findings that favored benignity
are parallel blood pool, undistorted vessels,
higher iron level in the mass than in the liver,
marked T2 hyperintensity, and hepatobiliary phase
isointensity. The LI-RADS category was assessed
using CT/MRI diagnostic table’. The ancillary
findings were applied as follows:” If ancillary findings
favored malignancy, upgrade by 1 category to LR4;
however, absence of these ancillary findings should
not be used to downgrade. If ancillary findings
favored benignity, downgrade by 1 category;
however absence of these ancillary findings
should not be used to upgrade. If ancillary findings
favored malignancy and ancillary findings favored
benignity, do not adjust category. Moreover,
the ancillary findings features cannot be used to
upgrade to LR5.

Vajira Medical Journal: Journal of Urban Medicine
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Statistical analysis

The patients and lesion characteristic data
were summarized using descriptive statistics.
Continuous data are presented as mean + standard
deviation or median range, and categorical data are
presented as frequency and percentage. Diagnostic
performance values were reported as sensitivity,
specificity, positive predictive value, negative
predictive value, and accuracy. The chi-square test
was used to analyze the association between AFP
and HCC. Inter-observer agreement between the
two readers was evaluated using Cohen’s kappa
with 95% confidence intervals. Agreement level
was interpreted as slight (kappa = 0.01-0.20), fair
(kappa= 0.21-0.40), moderate (kappa = 0.41-0.60),
substantial (kappa = 0.61-0.80), or almost perfect or
perfect (kappa = 0.81-1.00). A P-value < 0.05 was
considered statistically significant. Analyses were
performed using PASW Statistics (SPSS) 18.0
(SPSS Inc., Chicago, IL, USA). To interpret the Cohen’s
kappa results, refer to the following guidelines
(see Landis, JR &amp; Koch, GG (1977). The measurement
of observer agreement for categorical data.
Biometrics, 33, 159-174).

Results

A total of 45 patients (mean age, 59.8 £ 13.7
years; range, 30-90 years) with 52 lesions, including
26 (57.8%) men and 19 (42.2%) women, were
selected for the analysis. The median AFP level of
the lesion was 5.8 ng/mL (range, 1-12, 174 ng/mL).
Most of the 52 lesions were HCCs (55.8%).
The other lesions were cholangiocarcinoma
(1,1.9%), focal nodular hyperplasia (3, 5.8%),
fibrosis (1, 1.9%), hemangioma (3, 5.8%), hepatitis
(3, 5.8%), metastases (1, 1.9%), and others
(11, 21.2%). The other lesions were fatty liver(2),
cirrhosis, granuloma(2), hepatic adenoma(2),
hepatic lymphoma(2), EBV infection, cirrhotic
nodule. Regarding the association between AFP
and HCC, the proportion of HCC was 93.3% in
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patients with AFP level > 10 ng/mL and 38.5% in
patients with AFP level < 10 ng/mL. Thus, there was
a statistically significant association between
AFP level and HCC (P = 0.001). Regarding the
frequencies of HCC and non-HCC by LI-RADS
classification and LI-RADS with AF classification
in the two readers, when major features were
reviewed by reader 1, HCC was diagnosed in 1 of 8
(12.5%) LR3 lesions, 4 of 15 (26.7%) LR4, and 24 of
25 (96%) of LR5. Moreover, when the major features
and AF were combined, HCC was diagnosed in 0 of
4 (0.0%) LR3 lesions, 5 of 19 (26.2%) of LR4, and
24 of 25 (96%) of LR5. The percentage of HCC in
reader 2 for categories LR3, LR4, and LR5 were
22.2%, 28.6%, and 92%, respectively, for LI-RADS
classification and 0%, 31.6%, and 92% for LI-RADS
with AF classification. Regarding diagnostic
performance for each major feature finding,
sensitivity of major feature for diagnosis of HCC ranged
from 7.1% to 93.3% and was highest for non-rim
arterial enhancement. The specificity of major
feature ranged from 17.4% to 100.0% and was
highest for capsule appearance. Positive predictive
value ranged from 18.2% to 100.0% and was highest
for capsule appearance. Negative predictive value
ranged from 29.7% to 100.0% and was highest for
enhancement. Accuracy ranged from 27.1% to
86.6% and was highest for non-rim peripheral
washout. The two readers’ agreement in major
finding ranged from substantial to perfect agreement
(Kappa = 0.78 to 1.00 ). The percentage of diagnosis
of HCC in the ancillary feature favored HCC was
100% HCC in both readers 1 and 2, which was
highest for non- enhancing capsule (90% in Reader
1 and 77.8% in Reader 2). The percentages of
diagnosis of HCC in the ancillary feature in favor of
malignancy (not HCC) were 59.2% in reader 1 and
62.2% in reader 2, while other malignancies were
4% and 4.4% in reader 1 and reader 2. No LR M and
LR TIV were categorized in our study as one
metastasis was categorized as LR5 and another one

of cholangiocarcinoma was categorized as LR4.
As a study of 70 patients from China (2020) by
Shuo et al. found that LI-RADS 2018 category 5 (LR5)
had 94% sensitivity for HCC® and a systematic
review by Lee et al from Korea (2020)" in which
the LR5 had 70% sensitivity in the diagnosis of
HCC (95%, 61-78), LR4 had 64% sensitivity (95% Cl,
47-80), LR3 had 31% sensitivity (95%CI, 12-50).

Our study revealed that, in LI-RADS 2018, LR5
had sensitivity of 82.8% and 79.3% in diagnosis of HCC
(as R1, R2) with the same sensitivity when combined
with ancillary findings (82.8%, 79.3%) and specificity
94.7% and 89.5% in diagnosis of HCC (as R1, R2) and
the same specificity when combined with ancillary
findings as 94.7% and 89.5%, respectively (Table 1).

In our result study, in LI-RADS 2018, LR5
sensitivity was 82.8% and 79.3% (as R1, R2) and the
same value when combined with ancillary findings.
This value was between the sensitivity of 70% of
a systematic review by Lee et al.”and sensitivity of
94% of Shao et al®. The accuracy of L5 of LI-RADS
2018 was 87.5% (same value with ancillary findings)
and 83.3% (same value with ancillary findings) in R1
and R2, respectively.

LR4 had sensitivity of 13.8% (17.2% with AF),
13.8% (20.7% with AFs) in R1 and R2 and had
specificity of 42.1% (26.3% with AFs) and 47.4%
(31.6% with AF) in R1 and R2, respectively.
The accuracies of LR4 in diagnosis HCC were 25%
(20.8% with AF) and 27.1% (25% with AF) in R1 and
R2 (Table 2). LR3 had sensitivity of 3.4% (0% with
AF) and 6.9% (0% with AF) and had specificity
63.2% (79% with AF) and 63.2% (79% with AF) in R1
and R2, respectively. The accuracy of LR3 was
27.1% (31.3% with AF) and 29.3% (31.3% with AF) in
R1 and R2 (Table 3). The inter-observer agreement
between the two readers in the categorical
classification of lesions was perfect for the LI-RADS
classification (kappa = 0.868; 95% Cl, 0.735-1.000)
and almost perfect for LI-RADS with AF classification
(kappa = 0.872; 95%Cl, 0.747-0.997).
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Diagnostic performance of LI-RADS5 and LI-RADS5 with AF
Reader1

Parameter

LI-RADS5

Vajira Medical Journal: Journal of Urban Medicine
Vol. 66 No. 2 March - April 2022

LI-RADS5 with AF

Reader2

LI-RADS5

LI-RADS5 with AF

True positive

False negative

False positive

True negative
Sensitivity, % (95% Cl)

Specificity, % (95% Cl)

Positive predictive value,
% (95% ClI)

Negative predictive value,
% (95% Cl)

Accuracy, % (95% Cl)

18

82.8%
(64.2%, 94.2%)
94.7%
(74.0%, 99.9%)
96.0%
78.0%, 99.4%)
78.3%
(61.7%, 89.0%)

87.5%
(74.8%, 95.3%)

18

82.8%
(64.2%, 94.2%)
94.7%
(74.0%, 99.9%)
96.0%
78.0%, 99.4%)
78.3%
(61.7%, 89.0%)

87.5%
(74.8%, 95.3%)

Diagnostic performance of LI-RAD4 and LI-RAD4 with AF
Reader1

Parameter

LI-RAD4

LI-RAD4 with AF

17

79.3%
(60.3%, 92.0%)
89.5%
(66.9%, 98.7%)
92.0%
(75.4%, 97.7%)
73.9%
(57.8%, 85.5%)

83.3%
(69.8%, 92.5%)

17

79.3%
(60.3%, 92.0%)

89.5%
(66.9%, 98.7%)
92.0%
(75.4%, 97.7%)
73.9%
(57.8%, 85.5%)

83.3%
(69.8%, 92.5%)

Reader2

LI-RAD4

LI-RAD4 with AF

True positive

False negative

False positive

True negative
Sensitivity, % (95% Cl)

Specificity, % (95% Cl)

Positive predictive value,
% (95% ClI)

Negative predictive value,
% (95% Cl)

Accuracy, % (95% ()

il
25
11

8

13.8%
(3.9%, 31.7%)
42.1%
(20.3%, 66.5%)
26.7%
(11.9%, 49.4%)
24.2%
(15.6%, 35.6%)

25.0%
(13.6%, 39.6%)

5
24
14

5

17.2%
(5.9%, 35.8%)
26.3%
(9.2%, 51.2%)
26.3%
(13.3%, 45.3%)
17.2%
(8.8%, 31.0%)

20.8%
(10.5%, 35.0%)

il

25
10
9

13.8%
(3.9%, 31.7%)
47.4%
(24.5%, 71.1%)
28.6%
(12.8%, 52.2%)
26.5%
(18.0%, 37.2%)

27.1%
(15.3%, 41.9%)

6
23
13

6

20.7%
(8.0%, 39.7%)
31.6%
(12.6%, 56.6%)
31.6%
(17.5%, 50.1%)
20.7%
(11.6%, 34.2%)

25.0%
(13.6%, 39.6%)
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Diagnostic performance of LI-RADS3 and LI-RADS3 with AF

Parameter

LI-RADS3 with AF

LI-RADS3 with AF

True positive

False negative

False positive

True negative
Sensitivity, % (95% Cl)

Specificity, % (95% Cl)

Positive predictive value,
% (95% Cl)

Negative predictive value,
% (95% Cl)

Accuracy, % (95% ()

12

3.4%
(0.1%, 17.8%)
63.2%
(38.4%, 83.7%)
12.5%
(1.9%, 51.7%)
30.0%
(23.2%, 37.8%)

27.1%
(15.3%, 41.9%)

15

0.0%
(0.0%, 11.9%)
79.0%
(54.4%, 94.0%)
0.0%
(0.0%, 60.2%)
34.1%
(29.1%, 39.5%)

31.3%
(18.7%, 46.3%)

12

6.9%
(0.9%, 22.8%)
63.2%
(38.4%, 83.7%)
22.2%
(6.2%, 55.2%)
30.8%
(23.7%, 38.9%)

29.2%
(17.0%, 44.1%)

15

0.0%
(0.0%, 11.9%)
79.0%
(54.4%, 94.0%)
0.0%
(0.0%, 60.2%)
34.1%
(29.1%, 39.5%)

31.3%
(18.7%, 46.3%)

C delayed 5 minutes

D delayed 20 minutes

G diffusion weighted image

Axial imaged of gadoxedate -enhancedment MRI in a 71- year-old woman with hepatitis B and
hepatocellular carcinoma at segment 6. The liver mass at segment 6 measuring 1.5x1.4 cm in size
showed hypersignal intensity on T2 weight (E), arterial phase (A) hyperenhancement, washout on portal
phase (B) with enhancing capsule. The mass showed restriction (F) on DWI, hyposignal intensity
on transitional phase (C) and delayed 20 minutes image (D). This hepatic observation was categorized

as LR 5 according to LIRAD version 2018. HCC was confirmed with pathological report.

Diagnostic Accuracy of the Liver Imaging Reporting and Data System (LI-RADS 2018) in Diagnostic of Hepatocellular Carcinoma in Cirrhosis Patients, Chronic
110 | Hepatitis B Carrier Patient, Prior Hepatocellular Carcinoma Patient and Treated Hepatocellular Carcinoma Patient Compared with Histopathological Report

Monthanee Puengphong Krongkan Kanchanarat



Vajira Medical Journal: Journal of Urban Medicine
Vol. 66 No. 2 March - April 2022

F diffusion weighted image

Axial imaged of gadoxedate -enhancedment MRI in a 90 - year-old man with chronic hepatitis
B and hepatocellular carcinoma (HCC) at segment 6. The liver mass at segment 6 of liver measuring
1.3x1.3 cm in size showed hypersignal intensity on T2 weight (E), arterial phase (A) hyperenhancedment,
washout on portal phase (B) with visible enhancing capsule. The mass showed restriction (F) on DWI,
hyposignal intensity on transitional phase (C) and delayed 20 minutes image (D). This hepatic observation
was categorized as LR 5 according to LIRAD version 2018. HCC was confirmed with pathological report.
Also noted motion artifact on arterial phase image (A).

Discussion

Our study showed sensitivity of 82.8% (same
value with AF) and specificity of 94.7% for HCC
diagnosis in LR5 category (Table 1) in reader 1,
79.3% (same value with AF) sensitivity, and 89.5%
(same value with AF) specificity in reader 2. This
showed high sensitivity and high specificity of LR5 in
diagnosis of HCC (Table 1).

The same sensitivity and specificity of LR5
and LR5 with AF in readers 1 and 2 were because
there was no upgrade or downgrade of LR5. The LR5
showed more percentage of HCC than LR4 (96% LR5
and 26.7% LR4 as reader 1 without AF). Our study
revealed that, in LI-RADS 2018, LR5 had sensitivity of
82.8% and 79.3% in diagnosis of HCC (as R1, R2) with
the same sensitivity when combined with ancillary
findings (82.8%, 79.3%) and specificity 94.7% and
89.5% in diagnosis of HCC (as R1, R2) and the same
specificity when combined with ancillary findings

as 94.7% and 89.5%, respectively (Table 1).
The value was between the sensitivity of 70%
of a systematic review by Lee et al."*and sensitivity
of 94% of Shao et al®.

The LR4 showed more percentage of HCC
than LR3 (26.7% LR4 and 12.5% LR3 as reader 1
without AF). Thus, higher LI-RADS showed high
percentage of HCC (i.e., 12.5% of LR3, 26.7% of LR4,
and 96% of LR5 in reader 1).

LR5 showed higher accuracy than LR4 and
LR3 (87.5%, 25%, and 27% as LR5, LR4, and LR3
without AF of reader 1) (83.3%, 27.1%, and 31.3%
without AF of reader 2).

In our study, the accuracies of LI-RADS 3 and
4 version 2018 in diagnosis of HCC were 27.1%
(31.3% with AF) and 25% (20.8% with AF) (reader 1)
and 29.2% (31.3% with AF) and 27.1% (25% with AF)
(reader 2). This showed that the accuracy of LR3
and LR4 in the diagnosis of HCC were almost the
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same, which could be from a small number of
patients. However, the LR5 showed the high
accuracy in diagnosis of HCC (87.5%, 25%, and 27%
as LR5, LR4, and LR3 without AF of reader 1 and
83.3%, 27.1%, and 31.3% without AF of reader 2).
In our study, no LR1 and LR2 were found because,
when the criteria met LR1 or LR2 category, the
patient did not undergo the procedure to obtain
the pathological report. No LR M and LR TIV
were categorized in our study. One metastasis
was categorized as LR5 and another one of
cholangiocarcinoma was categorized as LR4. These
could be from small number of patients.

About the major features, the non-rim arterial
enhancement (arterial phase hyperenhancement)
was more sensitive (93.1%) than other major
features for the diagnosis of HCC but the specificity
of non-rim arterial enhancement was 52.2%.
The non-rim arterial hyperenhancement was
noted in 27 HCCs but also observed in 12 non-HCC
lesions. The highest specificity of major features
was noted in the presence of capsule (100%
specificity of R1 and R2), in which its sensitivity
was 51.7% in R1 and 55.2% in R2. The capsule
was noted in 15 HCC lesions and 0 of non-HCC
lesion in R1.

The highest accuracy of major features was
noted in non-rim peripheral washout (86.6%
R1,80.7% R2) and its sensitivity was 82.8% in R1
and 79.3% in R2. The non-rim peripheral washout
was noted in 24 HCCs and two non-HCC lesion
(R1). Regarding the ancillary features in favor of
HCC, when we concluded finding favored HCC,
the histopathological report was HCC totally in
both R1 and R2. Moreover, when the conclusion
favored malignancy (not HCC), in R1, 29 (59.2%)
cases were HCC and 20 (40.8%) were non-HCC, and
in R2, 28 (62.2%) cases were HCC, and 17 (37.8%)
cases were non-HCC. Moreover, when we concluded
finding favored benignity, no HCC was found in
both R1 and R2.

Lee et al.® and Granata et al’ reported
a sensitivity of 81%-84% and specificity of
73%-100% for hypersignal intensity of DWI. In our
study, the highest accuracy of ancillary findings
in diagnosis of HCC was noted in non-enhancing
capsule (R1 sensitivity 34.5%, specificity 95.7%,
and R2 sensitivity, 24.1%, specificity, 91.3%).
The highest sensitivity of ancillary findings was
noted in hepatobiliary phase hyposignal intensity
as 73.9% but the specificity was 6.9%, and
the accuracy was 36.5% in R1 (R2 had 65.2%
sensitivity, 3,4% specificity, and 30.8% accuracy).
The previous studies of LI-RADS version 2014
assessed the application of ancillary features have
shown that they modified the final category in
15%-35% of observations with about 63% of
LR4 observations being upgraded from LR3'"%
In our study, which used the LI-RADS version 2018,
the ancillary findings have shown that they modify
the final LR category in 36.5% of total observation
with 62.5% of LR4 upgraded from LR3 and no LR4
upgrade to LR5 (in reader 1). Moreover, in reader 2,
the ancillary findings shown modification of the
final LR category in 36.5% of total observation
with 66.7% of LR4 upgrade from LR3 and no LR4
upgrade to LR5. The percentage of the upgraded
observation was 36.5% as in reader 1 and reader 2
(which was the value about 15%-35% as the
previous study'”*” and the percent upgrade from
LR3 to LR4 were 62.5% and 66.7% of readers 1 and
2, respectively, which was about 63% from previous
study™™".
The limitations of our study were as follows:
1. The retrospective study in one center and more
than half of our patients were excluded because
they did not met the inclusion criteria. 2. We did not
consider the ancillary features in LR TIV and LRM 3.
The threshold growth that is one of the major
features was not accessed because only one scan
was evaluated per patient. 4. The two radiologists
were blinded to histopathological report but
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they were aware of the purpose of the study.
The excluded patients who underwent MRI outside
the center with no contrast administration or
inadequate quality for evaluation may lead to
a selection bias; however, it was necessary for
maintenance.

Conclusion

The LI-RADS version 2018 category 5 has high
sensitivity (82.8% in R1, 79.3% in R2), specificity
(94.7% in R1, 89.5% in R2), and accuracy (87.5% and
83.3% in R1 and R2, respectively) for diagnosis HCC.

Abbreviation

LI-RADS - Liver Imaging Reporting and
Data System, TIV -Tumour in vein M - Malignant,
HCC - Hepatocellular Carcinoma, AF - Ancillary
finding, APHE - Arterial phase hyperenhancement,
R1 -Reader 1, R2 -Reader 2.
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Abstract

Objective: Bowel preparation is an important process before colonoscopy. Sodium phosphate (NaP)
and polyethylene glycol (PEG) are the drugs mainly used in bowel preparation at
Vajira Hospital. Since NaP is an osmotic laxative, it may cause dehydration and electrolyte
imbalance. Hence, PEG is commonly utilized in patients admitted to the hospital. The fragile
patients need to admitted for bowel preparation for colonoscopy. Thus, the current study
aimed to compare the efficacy of NaP and PEG and their effect on electrolyte levels in these
patients.

Methods: Datas were collected from admitted patients who received either NaP or PEG for bowel
preparation at Vajira Hospital from January 1, 2016, to December 31, 2016.

Results: NaP and PEG did not significantly differ in terms of efficacy. However, compared with PEG,
NaP significantly increased serum Na levels (+1.737 mmol/L) and decreased serum K levels
(-0.517 mmol/L). Nevertheless, there was no remarkable difference in the changes in serum Na
and K levels based on clinical data.

Conclusion: Thus, NaP can be used with caution in bowel preparation among admitted patients
as it has minimal side effects on electrolyte levels.

Keywords: bowel preparation, colonoscopy, electrolyte, polyethylene glycol, sodium phosphate
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Introduction

Colonoscopy is a diagnostic and therapeutic
procedure used to detect colonic lesions such as
abnormal vasculature, polyps, and mass. Moreover,
polypectomy, biopsy, dilatation, clipping, and
electro-cauterization can be conducted via
colonoscopy. The American College of
Gastroenterology and the Canadian Association
of Gastroenterology recommend the use of
colonoscopy for screening colonic cancer in
normal (age > 50 years old) and high-risk (with
first-degree relative with colonic cancer) patients'.
Since colorectal cancer caused 880,792 deaths
in 2018 (9.2% of all cancer-related deaths
worldwide)?, the National Health and Medical
Research Council showed that this number can be
reduced by 15% with the screening program’.
Zauber AG revealed that the mortality rate of
colorectal cancer decreased by 14% with proper
screening and 3% with reduction of risk factors".

Nusko et al. showed that if a colonoscopist
identifies polyps of the same size, those on the right
side of the colon have a higher risk of malignancy
than those on the left’. Hence, complete
colonoscopy is recommended during the screening
program. However, a complete colonoscopy cannot
be performed in 20%-25% of patients due to
inadequate bowel preparation®’ owing to bowel
habit, drug tolerance, or timing of colonoscopy.
People with a history of constipation require a strict
dietary program with adequate hydration or
adjunct laxative agent. The volume and flavor of
drugs may affect patient tolerance. Further, some
regimens require a volume intake of up to 4 L,
which is sometimes difficult for patients to tolerate.
Split-dose regimen on the same day of colonoscopy
has better outcomes than that on the day before”.
Thus, adequate bowel preparation has an important
role in improving polyp detection rate.

Bowel preparation is composed of dietary
program and medications. Patients are advised to
take low-residue diet at least 2 days before the
procedure date and clear liquid diet 1 day before.
By contrast, medications for cleansing the bowel
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can be divided into four groups, which are as
follows: isosmotic, hypoosmotic, hyperosmotic,
and combined agents. Isosmotic agent is a non-
absorbable solution that contains nonfermentable
electrolyte that passes through the bowel without
absorption or secretion. Therefore, it is associated
with a lower risk of electrolyte imbalance after
bowel preparation. Hyposomotic agent is not
approved by the Food and Drug Administration
for colonoscopy preparation because it has a low
adenoma detection rate, and it can cause
hyponatremia. Hyperosmotic agent is poorly
absorbed, and it is more effective when used for
bowel preparation. However, data on its safety are
inconclusive. Meanwhile, combined agent is less
effective in bowel preparation than isosmotic agent,
and it affects the gastrointestinal tract’.

Two drugs are commonly used for bowel
preparation in Vajira Hospital. First is sodium
phosphate (NaP), a hyperosmotic agent that may
cause dehydration and electrolyte abnormalities or
even nephropathy based on several studies'®".
However, this agent can be easily used as it can be
administered at a low volume. Patients who utilize
NaP as a bowel preparation regimen should drink
90 mL of drug in split doses (45 mL each time within
a period 4-5 h). The second is polyethylene glycol
(PEG), which is an isosmotic agent that has a lesser
effect on intravascular fluid and electrolytes’.
However, patients who take this drug must drink 4 L
of water within 2 h as part of the preparation. The
use of these drugs is based on the colonoscopist.

Several studies have shown that PEG is safe,
and NaP is better for bowel cleansing. However,
there is no standard criteria for determining which
type of drug should be used particularly in elderly
patients and those with several underlying diseases
who require close monitoring after fluid loss from
diarrhea due to the use of bowel preparation drug.
Thus, this study aimed to compare the efficacy of
NaP and PEG and their adverse effect on electrolyte
levels among admitted patients. Moreover, the
most suitable drug for these patients was
determined.
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Methods

Data were collected from the medical records
of patients who were admitted to Vajira Hospital
and who underwent colonoscopy from January 1,
2016, to December 31, 2016. Patients who received
other laxative drugs and those who had incomplete
records were excluded. Demographic data (such as
sex, age, weight, height, BMI, duration for complete
colonoscopy, current intake of medicine, underlying
disease, bowel habit, and indication for colonoscopy)
were collected. The Vajira bowel preparation
score was used to assess the efficacy of bowel
preparation. Vajira bowel preparation is classified
into four grades, which were as follows: grade 1,
solid feces with bowel wall poorly visualized;
grade 2, feces with thick viscosity with bowel wall
occasionally seen; grade 3, clear liquid feces with
most parts of the bowel wall identified; and
grade 4, minimal feces with bowel wall clearly
observed. These grades were obtained by
the colonoscopist at the time of endoscopy.
In terms of serum electrolyte levels, patients
who received drugs and 48 hours after received
drugs experienced changes in serum sodium
(normal range: 135-145 mmol/L) and potassium
(normal level: 3.5-5 mmol/L) levels.

Demographic data were presented as percentage,
mean, and SD. The Statistical Package for the Social
Sciences software version 22.0 (IBM Inc.) was used
to compare the efficacy of these drugs and their effect
on serum electrolyte levels using the chi-square test
and the independent t-test. Hazard ratios and 95%
confidence intervals were calculated. A P value of
<0.05 was considered statistically significant.

Results

Of 214 patients, 95 were included in this
study. In total, 61 (64.21%) received NaP for bowel
preparation. In the NaP group, 20 (32%) were men.
The mean age of the participants was 60.13 (40-85)
years; mean BMI, 23.51 (16.23-39.31) kg/m’; and
mean time to finish the procedure, 27.10 (9-45)
minutes. About 50% of patients had coronary artery
disease. Nearly 15% used nonsteroidal anti-
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inflammatory drugs or angiotensin-converting-
enzyme inhibitors (ACEl)/angiotensin Il receptor
blockers (ARB). Approximately 30% had constipation
and were treated with laxative drugs. However, the
most common reason of colonoscopy was the
presence of abnormal clinical sign. In about 70% of
patients, the scope was passed to the caecum.
Then, there were 12 (35%) men in the PEG group.
The mean age of the participants was 74.12 (47-94)
years; mean BMI, 22.87 (13.67-35.46) kg/m?; and
mean time to finish the procedure, 30.44 (10-60)
minutes. Results showed significant differences in
terms of age and time to finish the procedure in the
NaP group. Moreover, approximately 80% of patients
in the PEG group had coronary artery disease. About
25% received ACEI/ARB or diuretic drug. The bowel
habit was similar between the PEG and NaP groups.
However, the most common cause of colonoscopy
was the presence of abnormal clinical signs. The
rate of passing the scope to the caecum did not
significantly differ between the PEG and NaP groups.
One patient in the PEG group presented with bowel
perforation (Tables 1A, 1B). Perforated bowel
occurred from electrocautery in 79 year old female
which underlying hypertension, hyperlipidemia and
chronic kidney disease stage lll, the cleanliness
bowel preparation was good, she had done
polypectomy for splenic flexure pedunculated
polyp and present clinical abdominal pain 12 hours
after intervention. Emergency exploratory and
primary repair was done and she was discharged
5 days after operation without any complications.
NaP and PEG did not significantly differ in terms
of efficacy (Table 2).

NaP increased serum Na levels up to 1.737
mmol/L, which is statistically significant (Figurel,
Table 3). Only 11 patients received NaP, and they
had high serum Na levels. However, the result did
not significantly differ from that of patients who
received PEG (Table 4). The maximal level of
potassium decreased by NaP was 0.511 mmol/L,
which is statistically significant (Figure 2, Table 5).
Only 22 patients had low serum K level, and the
result did not significantly differ (Table 6).
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Demographic data of the patients which bowel preparation prior to colonoscopy in patients admitted at

Vajira Hospital

A
Characteristic NaP Mean (Min-Max, SD) PEG Mean (Min-Max, SD)
Age (y) 60.13 (40-85, 11.40) 74.12 (47-94, 10.08) .000
BMI (kg/m?) 23.51 (16.23-39.31, 4.69) 22.87 (13.67-35.46, 5.10) 543
Duration (min) 27.10 (9-45, 5.91) 30.44 (10-60, 8.45) .028

NaP PEG

Characteristic N = 61 N =34

(64.21%) (35.79%)

Gender Male 20 (32.79%) 12 (35.29%) 807
Current drug NSAID 8(13.11%) 2 (5.88%) 230
ACEI/ARB 9 (14.75%) 9 (26.47%) .195
Diuretic 1 (1.64%) 9 (26.47%) .003
Underlying CVs 30 (49.18%) 29 (85.29%) .000
Endocrine 14 (22.95%) 10 (29.41%) .492
Renal 3 (4.92%) 9 (26.47%) .012
Gl 2 (3.28%) 0 (0.00%) .159
Bowel habit Constipation 21 (34.43%) 11 (32.35%) .840
Laxative 19 (31.15%) 10 (29.41%) .862
Indication surveillance 31 (50.82%) 7 (20.59%) .002
screening 5(8.21%) 7 (20.59%) 122
clinical 25 (40.98%) 20 (58.82%) .097
Completion 43 (70.49%) 26 (76.47%) 536
Complication 0 (0.00%) 1 (2.94%) 325

Efficacy of NaP and PEG for bowel preparation in colonoscopy in admitted patients at Vajira Hospital

Cleanliness NaP PEG Pearson Chi-Square P
Good (score 4) 44 (72.13%) 29 (85.29%) 2.126 .145
Poor (score 1-3) 17 (27.87%) 5(14.71%)
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Number of patients and level change of serum Na

A\\E] I\ Mean
NaP 61 1.737
PEG 34 -0.882

Number of patients which abnormal change serum Na

ANaClinic N Mean
NaP 11 2.3636
PEG 4 -5.0000

Number of patients and level change of serum K

AK N Mean
NaP 61 -0.511
PEG 34 -0.114

Number of patients which abnormal change serum K

AKClinic N Mean

NaP 23 - 7565

PEG 11 -.3373
Discussion

Several retrospective studies have shown
that NaP has a high efficacy when used in bowel
preparation'”**, Meanwhile, this research revealed
NaP and PEG did not significantly differ in terms of
efficacy. Most endoscopist preferred do bowel
preparation for fragile patients which inpatients
type, for the purpose of early detection and
replaced of early rehydration and abnormal
electrolyte correction. No standard definition for
fragile patients but in practice usually mean old age,
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SD t Sig
3.999 2.651 .009
5.569

SD t Sig

7.47359 1.382 .190
13.21615

SD t Sig
0.536 -3.275 .001
0.615

SD t Sig
.49414 -1.943 .061
75591

multiple comorbidities, impaired kidney function,
and the patients who were more likely loss of
fluid and abnormality of electrolytes. Our study
showed there were statistic significant in term
of mean age which higher age and there was
statistic significant have cardiovascular disease
and renal disease in PEG group which may from
individual endoscopist preferred PEG preparation
for old age fragile admitted patients which high risk
prone to have many complications for bowel
preparation.
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The recommendation from Kossi et al.
showed that the procedure time was shorter in
patients who received NaP'', as shown in this study.
Because of the they found statistic significant in
term of efficacy bowel preparation in two group
that may cause effect for duration colonoscopy.
However, the duration for complete colonoscopy
was still insignificant for our study.

Several studies have shown that NaP may
cause asymptomatic hyperphosphatemia'®*
and changes in serum electrolyte levels and
kidney function without symptom'. However NaP
associated with symptomatic hyponatremia®
and nephropathy based on some studies'"*".
Florentin M et al. revealed that elderly women
with metabolic diseases and poor bowel
absorption have a higher risk of kidney injuries
and hyperphosphatemia'. NaP can cause
hypocalemia, hypokalemia, hypernatremia, or even
hyponatremia caused by dehydration after diarrhea”.
Moreover, it has a more evident effect on increasing
serum Na levels and decreasing serum K levels than
PEG. However, the changes did not significantly
affect the patients. Nevertheless, changes in serum
phosphate levels and kidney function were not
assessed in these studies. Thus, clinicians must
cautiously consider the risk and benefits of NaP
among admitted patients.

This study had several limitations. That is
only the bowel cleanliness score in Vajira Hospital
was used. Moreover, it has a retrospective design,
and most patient data were incomplete, thus we
did not collect the changed of other electrolytes
such as phosphorous, calcium. Finally, NaP affected
to kidney function then monitoring creatinine
and kidney function test are important in every
status patient especially fragile bowel preparation
patients. Another limitation that impact to
the adverse effect are age group and the severity
of fragile patients, more in PEG group, may be from
the bias of endoscopist usually preferred PEG
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due to less likely have complication in old age
and fragile patients. If possible to compare in the
likely same characteristic in both group.

Conclusion

The effect of NaP and PEG, which are used
in bowel preparation, did not significantly differ
in term bowel cleanliness. Compared with PEG,
NaP significantly increased serum Na levels and
decreased serum K levels. However, based on
clinical data, there were no remarkable differences
in the changes in serum Na and K levels in selected
patients. Thus, NaP can be used for bowel
preparation with caution in admitted patients
as it has minimal effects on electrolyte levels.
The early closed monitoring, rehydration and
corrected abnormal electrolytes from timing
bowel preparation is important.
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Abstract

Objective: The purpose of this study was to examine the relationship between the Thai cardiovascular
risk score (TCVRS) and the Multi-Ethnic Study of Atherosclerosis (MESA) risk score and predictors
of high CAC score in Thai adults without a history of atherosclerotic cardiovascular disease.

Methods: This is a cross-sectional study assessing chest computed tomography scan patients without
established atherosclerotic disease in Vajira Hospital, Thailand from July to December 2018.
The TCVRS, MESA, and CAC scores were analyzed to estimate coronary heart disease risk.
The predictive factors for the high CAC score were assessed by using univariate and
multivariable analysis.

Results: The total of 84 patients were enrolled (mean age, 55.1 years and female, 65.5%),
mostly zero CAC (46.4%). The correlation of TCVRS and MESA risk score was stronger than
FRS and MESA risk score by r = 0.818; p<0.001 and r = 0.747; p< 0.001, respectively.
The agreements were acceptable with mean difference = -0.73, SD = 0.242 and -3.78,
SD = 0.539, respectively. In multivariate analysis, diabetes mellitus (odds ratio [OR]: 28.39,
95% (Cl1:1.92-420.09; p = 0.015) and age > 60 years (OR: 38.26, 95% Cl:13.76-389.49; p = 0.002)
were independent risk factors to predict high CAC.

Conclusion: There is a strong correlation between TCVRS and MESA risk score in Thai populations,
but the MESA risk score may have a lower estimated coronary heart disease risk in Thai
patients, especially in patients with multiple risk factors for coronary heart disease. Diabetes
mellitus was the strongest predictor of high CAC.

Keywords: Thai cardiovascular risk score, Multi-Ethnic Study of Atherosclerosis (MESA), Coronary
artery calcium (CAC), Predictor, Correlation, Coronary heart disease (CHD)
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Introduction

Coronary heart disease (CHD) is a major
global problem and cause of morbidity and
mortality worldwide. Despite a reduction in
mortality rates in recent decades, coronary artery
disease is still responsible major leading cause of
death in Thailand and developing countries. Early
diagnosis of asymptomatic adults by identifying and
controlling known and established cardiovascular
risk factors should be made to reduce cardiovascular
morbidity and mortality. Great efforts are invested
in primary prevention and the asymptomatic
population which is classed as low-risk, intermediate-
risk, and high-risk for appropriate risk modification.
The high-risk population will gain more benefits
from intensive risk control than the low-risk
population. However, there are several available risk
scores. The Framingham risk score (FRS) is also one
of the most well-known models to estimate the
10-year cardiovascular risk of an individual and
stratify cardiovascular risk in the United States'.
However, some populations, such as intermediate-
risk, could not use the Framingham risk score to
predict risks accurately’. Coronary artery calcium is
a better indicator of coronary heart disease risk
factor prediction than the Framingham risk score
(FRS). These findings suggest that the coronary
artery calcium combined with FRS makes it possible
to predict the occurrence of CHD better and allows
for effective risk prevention®. Thus, other tests
such as coronary artery calcium scoring combined
with the Framingham risk score in asymptomatic
adults may provide prognostic information better
than either method alone.

Coronary calcium quantified by computed
tomography (CT) is a specific marker of coronary
atherosclerosis. The risk factors associated with
coronary calcification are age, sex hypertension,
diabetes, dyslipidemia, and smoking’. The coronary
artery calcium (CAC) score was developed by
the determination of the volume of calcium and
mass calcium score with the Agatston method*®.
The coronary artery calcium score > 80 Hounsfield
units (HU) had 74% specificity and 89% sensitivity

to predict the risk of acute coronary syndrome
and mortality within 3.6 years. From the
Multi-Ethnic Study of Atherosclerosis (MESA),
The CAC score combined with established
traditional risk factors from the Framingham
heart study showed significant improvement
in the risk stratification to predict coronary heart
disease™ "%, For the net reclassification improvement
(NRI) in the intermediate-risk persons, 16% were
reclassified to high risk, while 39% were reclassified
to low risk’. In the very low-risk persons, the
probability of identifying persons with clinically
significant levels of coronary artery calcium is low
but becomes greater in low and intermediate-risk
persons’.

Thai cardiovascular risk score (TCVRS),

based on an EGAT study”, was used to estimate the
10-year risk for atherosclerotic cardiovascular
disease in the Thai population without previous
atherosclerotic cardiovascular disease. This
estimator could be used without blood testing,
required waist circumference and height, or use
with blood testing.
This study determines the correlation between
Thai cardiovascular risk score (TCVRS) and Multi-
Ethnic Study of Atherosclerosis (MESA) risk score
in Thai people without a history of atherosclerotic
cardiovascular disease.

Method
Study design

A cross-sectional cohort study determines
the correlation between Thai cardiovascular risk
score (TCVRS) and 10-year risk of coronary heart
disease using the MESA risk score in Thai populations.
This study was conducted at Vajira Hospital from
July to December 2018.

All patients scheduled to evaluate chest
computed tomography scans were selected and
eligible for inclusion criteria will be assessed
to measure coronary artery calcification with
ECG-gated cardiac computed tomography (CT).
An unenhanced low-dose CT scan by Philips
Ingenuity 128-slide CT scanner is routinely performed
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in patients undergoing cardiac CT for coronary
calcium score. After CT scans, the post-processing
data will be analyzed using the HeartBeat-CS
software application. Agatston score is a semi-
automated tool to calculate a score based on the
extent of coronary artery calcification detected by
CT scanning, finally interpreted data by the
radiologist.

Baseline characteristics (age, sex, body weight,
body mass index, history of smoking, current
medications, underlying disease, vital signs, and
laboratory data), TCVRS estimator, the MESA:
10-year coronary heart disease estimator, and
coronary artery calcium score were analyzed.

All participants had provided written informed
consent. Study protocols were approved by the
institutional review board at Navamindradhiraj
University.

Study population and endpoints

The eligibility of candidate patients was
based on the following criteria: 1) adult patients
aged > 18 years; 2) scheduled to evaluate computed
tomography scan with contrast from July to
December 2018; 3) patients who have agreed to
undergo a computerized coronary artery calcium
scan.

The exclusion criteria were: 1) established
atherosclerotic diseases (ischemic stroke, ischemic
heart disease, carotid artery stenosis, and
peripheral arterial disease); 2) tachycardia (heart
rate > 100 bpm); 3) pregnancy or breastfeeding;
4) immunocompromised patients (inherited and
acquired immunocompromised diseases, including
HIV patients, neutropenia, bone marrow, and organ
transplantation); 5) solid and hematologic
malignancies.

Definition

The TCVRS categories:

- Low risk (< 10%), intermediate risk (10 to <
20%), high risk (= 20%)

The Correlation between Thai Cardiovascular Risk Score and the Multi-Ethnic Study of Atherosclerosis (MESA) Risk Score in Thai Populations
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The FRS categories according to ASCVD risk:

- Low risk (< 7.5%), intermediate risk (7.5 to
< 20%), high risk (= 20%)

The coronary artery calcium score
categories:’

- Zero (0), low (1-100), intermediate (101-
300), and high (>300)

The primary endpoint was a correlation
between Thai cardiovascular risk score and
Multi-Ethnic Study of Atherosclerosis risk score in
Thai adults without a history of atherosclerotic
cardiovascular disease. The secondary endpoints
included predictive factors for high CAC and the
correlation between the Thai cardiovascular risk
score and The Framingham risk score.

Statistical analysis

The data were analyzed using the STATA
software, version 13. Discrete variables were
presented as percentages for categorical variables
and means with standard deviations for the
continuous variable. Univariate and multivariate
logistic regression models evaluated the risk
factors associated with high coronary calcium
scores. The correlation was analyzed by Pearson
correlation and Bland-Altman plot to determine the
association between Thai cardiovascular risk score
and 10-year risk of coronary heart disease using the
MESA score combined with a coronary artery
calcium score. P-values of less than 0.05 were
statistical significance.

Results
Baseline characteristics

We identified 84 chest computed tomography
scans performed in adults without established
atherosclerotic diseases. The participants included
in the analysis mainly were female (65.5%), and the
mean age was 55.1+15.8 years. Patients were
previously diagnosed with hypertension (39.3%),
dyslipidemia (34.5%), diabetes mellitus (11.9%), and
9.5% were current smokers. All the characteristics
of the participants included in the study are
detailed in Tablel.
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Baseline characteristics of study participants

Demographics

Female
Age (year), mean (SD)
Family history of CHD
BMI (kg/m?), mean (SD)
Current smoker
Underlying disease
Hypertension
Dyslipidemia
Diabetes mellitus
Medications
HMG-CoA reductase inhibitor
Antiplatelets
Beta-blockers
ACEls or ARBs
Calcium antagonists
Diuretics
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Laboratory investigation
Total Cholesterol (mg/dl), mean (SD)
LDL Cholesterol (mg/dl), mean (SD)
HDL Cholesterol (mg/dl), mean (SD)
Triglyceride (mg/dl), mean (SD)
HbA1C (mg/dl), mean (SD)
BUN (mg/dl), mean (SD)
Creatinine (mg/dl), mean (SD)

Al
participants
(n =84)
55 (65.5%)
55.1+£15.8
3 (3.6%)
22.4+4.2
8 (9.5%)

33 (39.3%)
29 (34.5%)
10 (11.9%)

23 (27.4%)
0 (11.9%)
1(13.1%)
5(17.9%)

16 (19.0%)

7 (8.3%)
126.7£14.6
74.3+10.2

200.6+38.7
118.4+34.9
61.5x£14.6
101.5+41.3
5.940.6
13.6+4.2
0.8+0.3

CAC score
(0] >0
(n =39) (n =45)
28 (71.8%) 27 (60.0%)
46.1£15.0 63.2+11.5
1(2.6%) 2 (4.4%)
22.144.0 24.5+10.8
1(2.6%) 7 (15.6%)
7 (17.9%) 26 (57.8%)
10 (25.6%) 19 (42.2%)
1(2.6%) 9 (20.0%)
7 (17.9%) 16 (35.5%)
2 (5.1%) 8 (17.8%)
1(2.6%) 10 (22.2%)
4 (10.3%) 11 (24.4%)
3 (7.7%) 13 (28.9%)
0 (0.0%) 7 (15.6%)
124.0£13.0 129+16.0
72.848.4 76+12.0
200.9+42.2 200.4+35.7
122.5+43.0 115.6+28.4
62.2+15.0 60.9+14.6
101.3+45.0 101.7439.1
5.74+0.4 7.4349.3
13.243.8 14+4.4
0.7+0.4 0.8+0.4

0.257
0.128
0.643
0.501
0.051

<0.001
0.111
0.014

0.071
0.074
0.008
0.090
0.014
0.010
0.175
0.580

0.242
0.214
0.257
0.248
0.009
0.763
0.332
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Most participants had a likely low risk for
coronary heart diseases. During the study period,
no participants had cardiovascular events.
The coronary artery calcium score was calculated
in all 84 participants and showed that patients had
39 (46.4%) in zero CAC, 26 (31.0%) in low, 9 (10.7%)
in intermediate, and 10 (11.9%) in high CAC.
Based on the Framingham risk score assessment
alone, the patients were 80 (95.2%) in low-risk,
4 (4.8%) in intermediate-risk, and no high-risk
patients. Following the MESA risk score using FRS
with CAC score, 10 of 80 (12.5%) low-risk patients
in FRS were reclassified as intermediate-risk, while
1 of 4 (25.0%) of the intermediate-risk patients
were reclassified as low-risk patients, as illustrated
in Figure 1. According to the laboratory-based
Thai cardiovascular risk score (TCVRS), 54 of 84
participants were classified as low risk, 21 of 84
(25.0%) as intermediate risk, and 9 of 84 (10.7%)
as high risk.

100
90
80

o

Low risk (<7.5%)

95.2
84.5
72.6
70 64.3
60
50
40
30
20 15.5
10 4.8
[

Intermediate risk (7.5 to <20%)
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The FRS and MESA risk scores assessment
tends to have a lower risk estimation than the
Thai cardiovascular risk score (TCVRS) in the Thai
people, as illustrated in Figure 2. According to the
comparison of lab-based TCVRS and MESA risk
scores comparison, 10 of 71 (14.1%) participants
in the low-risk group of MESA risk score were
reclassified as a high-risk and intermediate-risk
group of lab-based TCVRS, 1 of 71 (1.4%) participant
in the low-risk group of MESA risk score was
reclassified as a high-risk group, and 9 of 71 (12.7%)
participants in low-risk group of MESA risk score
was reclassified as an immediate-risk group of
lab-based TCVRS respectively. 6 of 13 (46.2%)
participants in the intermediate-risk group of the
MESA risk score were reclassified as high risk of
lab-based TCVRS.

W FRS
MESA risk score
M Waist-based TCVRS
W Lab-based TCVRS
10.7 8.3

25.0
19.1
l. o o IV mH

High risk (=20%)

Abbreviations: FHS, Framingham risk score; MESA risk score, the Multi-Ethnic Study of Atherosclerosis risk

score; TCVRS, Thai cardiovascular risk score.

MESA categories according to ASCVD risk: risk (< 7.5 %), Intermediate risk (7.5 to <20%), High risk (>20%)
TCVRS categories: Low risk (< 10 %), Intermediate risk (10 to <20%), High risk (>20%)

Coronary heart disease risk categories by using the Framingham risk score, MESA risk score, and

Thai cardiovascular risk score
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20

15

10-years coronary heart disease estimator
10

FRS versus Waist-based TCRVS

FRS versus Lab-based TCRVS

MESA score versus Waist-based TCRVS
MESA score versus Lab-based TCRVS
MESA score versus FRS

Abbreviations: FHS, Framingham risk score; MESA, the Multi-Ethnic Study of Atherosclerosis risk score;

TCVRS, Thai cardiovascular risk score

Trend of coronary heart disease estimated risk in each estimator

The correlation between various risk
assessment methods was performed by Pearson’s
correlation. The FRS and MESA risk score
were strongly correlated (r = 0.818; p < 0.001).
The agreement between both risk estimators
was plotted by Bland& Altman and seems to be
good as well, with a mean difference = -0.73 and
SD = 0.242. The correlation and agreement are
shown in Figure 3.

The correlation between the lab-based
TCVRS and MESA risk score were strong correlation
(r = 0.747; p< 0.001). The agreement was good as
well with mean difference = -3.78 and SD = 0.539.

According to this data, although TCVRS had
a strong correlation and agreement with FRS
and MESA risk scores, but seems to be that the
MESA risk score may have a lower estimated CHD
risk in patients, especially in patients with multiple
risk factors for coronary heart disease.

In the univariate analysis, diabetes mellitus
was the strongest factor to predict high CAC (OR
17.50, 95% Cl: 3.5-86.5, p < 0.001). The age > 60
years (OR 13.4, 95% Cl: 1.6-113.1, p=0.017) and level
of glycosylated hemoglobin > 6.5 (OR 5.8, 95%Cl:
1.14-29.0, p=0.034) were also risk factors to predict
high CAC.

Multivariate logistic regression analysis was
performed to determine the independent predictive
factors related to high CAC and showed diabetic
mellitus and age > 60 years were independent
predictive factors for high CAC (Table 2).

Discussion

According to 2018 AHA guidelines on the
management of blood cholesterol, primary
intervention in intermediate-risk patients should
initiate active physical activity, change in lifestyle,
and combined with a moderate-intensity statin to
reduce coronary heart disease risk. Otherwise,
high-risk patients may have to use more intensive
therapy strategies. The MESA risk score was
developed to predict a 10-year CHD risk score
accurately by adding the CAC score. Althousgh the
MESA study enrolls patients from various ethnic
backgrounds, Asians account for 12% of the total.
The external validity of the general population will
be questioned, particularly among the Thai people’.
The Thai cardiovascular risk score is another
developed clinical risk assessment tool for the Thai
people based on an EGAT study'. Our study
evaluates the MESA risk score, which was developed
by combining FRS and CAC scores to reclassify the
risk of coronary heart disease and determine the
correlation between the MESA risk score and TCVRS.

The Correlation between Thai Cardiovascular Risk Score and the Multi-Ethnic Study of Atherosclerosis (MESA) Risk Score in Thai Populations
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A- Linear regression analysis and Pearson’s coefficient between lab-based TCVRS and MESA risk score,
B- Bland-Altman agreement between lab-based TCVRS and MESA risk score,

C- Linear regression analysis and Pearson’s coefficient Correlation between FRS and MESA risk score,
D- Bland-Altman agreement Correlation between FRS and MESA risk score

Abbreviations: FHS, Framingham risk score; MESA, the Multi-Ethnic Study of Atherosclerosis risk score;

Lab-based TCVRS, Laboratory-based Thai cardiovascular risk score; r = Pearson’s coefficient of correlation

Correlation between lab-based TCVRS and MESA risk score

Univariable and Multivariable predictors of coronary artery calcium

Variables Univariable analysis Multivariable analysis
OR' 95% Cl = p-value Adjusted OR* 95% Cl p-value
Age > 60 (years) 134 1.6-113.1 0.017 28.39 1.9-420.1 0.015
Female 2.0 0.4-10.2 0.418
FH of CHD 4.6 0.4-56.1 0.236
BMI > 23 (kg/m 2) 0.8 0.2-3.6 0.814
Diabetes mellitus 17.5 3.5-86.5  <0.001 38.26 3.8-389.5  0.002
Hypertension 2.1 0.5-8.5 0.298
Dyslipidemia 2.7 0.7-10.8 0.172
Current smoker 0.4 0.1-3.7 0.437
HMG-CoA reductase inhibitor 2.4 0.6-9.7 0.234
Antiplatelets 2.4 0.4-13.6 0.324
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Univariable and Multivariable predictors of coronary artery calcium (Continued)

Variables

Beta-blockers 4.2 0.9-20.1
ACEls or ARBs 2.6 0.6-12.0
Calcium antagonists 24 0.5-10.8
Diuretics 1.4 0.2-13.5
Blood pressure > 140/90 mmHg 2.2 0.5-9.8
Total Cholesterol > 200 mg/dl 1.3 0.3-5.2
HDL Cholesterol < 50 mg/dl 1.3 0.2-6.7
Triglyceride > 150 mg/dl 2.1 0.4-11.7
HbA1C > 6.5% 5.8 1.1-29.0

Abbreviations: OR, Odds Ratio; Cl, confidence interval
!Crude Odds Ratio estimated by Binary logistic regression analysis.

Univariable analysis

OR' 95% Cl p-value Adjusted OR® 95% Cl

Multivariable analysis

0.073
0.212
0.259
0.751
0.310
0.725
0.798
0.399
0.034

’Adjusted Odds Ratio calculated by Multiple logistic regression analysis (backward stepwise method) adjusted for age and diabetes mellitus.

The principal findings of the study were the
following. First, the intermediate-risk group is the
most interesting group for risk reclassification.
The MESA study showed that the MESA risk score
could reclassify the intermediate-risk group into
low and high-risk groups. 39% of participants in
the intermediate-risk group were reclassified as
low risk and 16% as high risk. However, our research
found that the MESA risk score reclassified 25%
of the intermediate-risk group as low risk but not
high risk. As a result, the main participants in the
cohort were low risk than in the MESA study and the
lifestyles of Thai people are different from western
people’. Our study also demonstrated that 12.5%
of low-risk participants were reclassified as an
immediate risk but not as high risk. Second, the
correlation between the MESA risk score and the
laboratory-based TCVRS was stronger than the
correlation between the FRS and MESA risk scores.
Increased CHD risk predicted by TCVRS was almost
certainly associated with a more significant mean
difference than low risk. The waist circumference-
based and laboratory-based Thai CV risk scores
were classified as high-risk at 10.7% and 8.3% of

total participants, respectively, but no high-risk
patients were identified using FRS or MESA risk
scores. According to this data, it seems to be that
MESA risk scores may have a lower estimated CHD
risk than TCVRS in Thai people, especially patients
with multiple risk factors for coronary heart disease.
Finally, age, gender, hypertension, diabetes,
dyslipidemia, and smoking were all independent
predictors of high CAC in a previous report.
This study showed that only aged >60 years and
diabetes mellitus were significantly associated with
high CAC.

According to the study finding, MESA
risk scores and FRS in Thai people may have
underestimated cardiovascular risk in the Thai
population. The Thai cardiovascular risk scores
may be the most appropriate method for coronary
heart disease risk estimation in Thai people.

Limitations

This study has several limitations. First, we
included a small population for analysis because
many patients met exclusion criteria and had
a short study period. Second, patients had no
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cardiovascular events. Therefore, both specificity
and sensitivity were not evaluated.

Conclusions

There is a strong correlation between TCVRS
and MESA score in Thai populations, but the MESA
score may be lower estimated CHD risk in Thai
patients, especially in patients with multiple risk
factors for coronary heart disease. Diabetes mellitus
was the strongest predictor of high CAC.
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Abstract

Background: The amount of blood transfusion after knee arthroplasty seem to vary in different
reported study. We carried out a retrospective study to analysis pre-operative risk factors
for blood transfusion in patient who underwent knee arthroplasty in our institution.

Methods: A retrospective study of 190 patients treated with 194 procedure (186 unilateral knee
arthroplasty, 4 bilateral knee arthroplasty) from November 2014 to October 2015 was analyzed.
A univariate analysis was performed to establish the relationship between all variables and the
need for postoperative transfusion. Variables that were determined to have significant
relationship were included in a multivariable analysis.

Results: The univariate analysis revealed a significant relationship between need for postoperative
blood transfusion and preoperative hemoglobin levels, surgical technique, arthrotomy
approach, DVT prophylaxis, surgical technique and surgeon experience. The multivariate
analysis identified a significant relationship between need for transfusion and preoperative
hemoglobin level and surgical technique. Patients with a preoperative hemoglobin less than
12 ¢/dL had a 5.1 times greater risk of having a transfusion than those with a hemoglobin level
> 12 g/dL. The surgical technique with computer assisted surgery had a 0.15 times lesser risk
of having a transfusion than those with the conventional technique.

Conclusion: The preoperative hemoglobin level < 12 g/dL was shown to increase risk of the need
for blood transfusion after knee arthroplasty, while computer assist surgery total knee
arthroplasty was shown to decrease risk of blood transfusion. We suggested that patients with
preoperative hemoglobin < 12 ¢/dL need to be crossmatching PRC in pre-operative steps.

Keywords: blood transfusion, transfusion, total knee arthroplasty, total knee replacement, TKA
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Introduction

In current treatment of osteoarthritis (OA)
of knee joint, total knee arthroplasty (TKA) are
more popular than the past, due to high success
rate and improvement of functional outcomes.
However, amount of blood loss in unilateral TKA
can up to 2,000 ml and 3,000 ml in bilateral TKA!,
that makes incidence of blood transfusion after
TKA around the world is 4-46% or 15 million times
per year’.

The percentage of blood transfusion in TKA
patients was 20% in our hospital. In preoperative
preparation guideline of Vajira Hospital, we have to
prepare pack red cell (PRC) for all patients. Statistic
showed that in 80% of patients, the PRC was
unnecessary and make more cost and more task
for the nurses and blood bank officer.(reference)

Larocque, et al. reported that preoperative
hemoglobin (Hb) level, type of arthroplasty, revision
surgery, autologous donor status and patient weight
are the risk factors for blood transfusion’.

Jose A. Salido, et al. reported that preoperative
Hb level < 13 g¢/dL increased 4-fold risk for blood
transfusion than Hb 13-15 ¢/dL and increased
15-fold risk than Hb > 15 g/dL group".

Sara Mordis, et al. reported that preoperative
Hb < 12 ¢/dl, ASA status Ill and nonobese BMI
patients are risk factor for blood transfusion’.
Whereas, there was no study about surgical
technique, surgical approach, used of computer
assist surgery and prosthetic type of TKA, that can
be the factor of blood transfusion.

So we carried out this retrospective study
for analyze the pre-operative risk factors of blood
transfusion after TKA. If the risk factors were found,
we will used it for revise pre-operative preparation
guideline to be cross matching PRC only patient
that have a risk factor, and this will reduce step
for patient, cost and task for the officer in Vajira
Hospital.

Methods
A retrospective analysis was conducted on
data from inpatient medical record and Vajira Hospital

Vajira Medical Journal: Journal of Urban Medicine
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database of 190 patients who underwent TKA at
Orthopedic Department, Vajira Hospital between
November 2014 to October 2015.

We include all patient who diagnosed
primary or secondary OA knee, which failed in
conservative treatment more than 6 months,
indicated for unilateral or bilateral TKA, available
preoperative Hb measured, and American Society
of Anesthesiology categories I-Ill. We have no
exclusion criterion in this study.

Data in this study was obtained from
outpatient/inpatient medical record file and Vajira
Hospital computer database of all patients who
included in the study. Data that be the variable
study were age, gender, weight, BMI, underlying
diseases, ASA classification, diagnosis (primary,
secondary), knee side, pre-operative Hb level(g/dl),
type of anesthesia, surgical technique (conventional,
computer assisted surgery, minimal invasive surgery),
arthrotomy approach, tranexamic acid usage, initial
intra-operative blood pressure, operative time,
drainage used, post-operative VTE prophylaxis and
surgeon experience.

All procedure were performed by orthopedists
at Vajira Hospital. Surgeon who perform TKA more
than 50 cases per year define as experienced
surgeon. All patients were received same routine
post-operative protocol and physical therapy TKA
program of Vajira Hospital. Blood hemoglobin levels
were obtained at ward after operation 4 hrs.
and post-operative day 1. There was no criteria for
blood transfusion in the period of data collected.

All statistical analysis were performed using
SPSS Version 23. Patient demographic data using
means and standard deviation. The relationship
between blood transfusion with various variables
were analyzed by chi-square test and fisher’s exact
test. The variables that related to blood transfusion
were analyzed by multiple logistic regression
analysis, and the variables that found to be
insignificant in univariate analysis were excluded
from the multivariable analysis. A P-value of < 0.05
was considered statistically significant for associated
variables.
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Result

A total of 190 patients were include in this
study, 160 (84.2%) were females and 30 (15.6%)
were males. Most of patients were in 60-69 years
age group and BMI was in pre-obesity group (mean
27.09 +/-3.99 kg/m?2). Patients with diagnosis of
osteoarthritis right (Rt.) knee were 93, equal to left
(Lt.) side and 4 were bilateral, mostly were primary
osteoarthritis [181(95.3%)], secondary OA from
inflamatory joint disease were 3(1.6%) and 6(.....%)
were revision cases. Patients with pre-operative Hb

Characteristics of patients (n=190)

Variables n (%) ?

Age
40-49 1 (0.5)
50-59 34 (17.9)
60-69 78 (41.1)
70-79 68 (35.8)
>80 9 (@.7)
Gender
Male 30 (15.8)
Female 160  (84.2)
Weight 65.50 + 11.17
BMI 27.09 + 3.99
Normal / pre-obesity (18.5-30) 144  (75.8)
Class I-II (30-40) 46 (24.2)
Underlying disease
Hypertension 154 (81.1)
Diabetes mellitus a5 (23.7)
Dyslipidemia 87  (45.8)
Cardiomyopathy 19  (10.0)
Other Underlying disease 18 (9.5)
Knee side
Right 93  (48.9)
Left 93 (48.9)
Both a4 (2.1)

Risk Factors of Blood Transfusion in Knee Arthroplasty
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< 12 g/dl were 58 equals to 12-13 g/dl and 74 were
>13 g/dl. Every patient undergone TKA with regional
anesthesia and tourniquet used before incision.
Arthrotomy approach, 180(94.7%) patients were
midvastus and 10 were medial parapatellar. Surgical
technique, 78 patients were use conventional
technique, 72 patients were used computer assist
surgery (CAS) and 40 were used minimal invasive
technique. Other demographic data of patients
were show in table 1.

Characteristics of patients (n=190) (Continued)

Variables n (C N

ASA Classification

ASA Class | 12 (6.3)
ASA class Il 157 (82.6)
ASA class lll 21 (11.1)
Pre-operative Hb level (g/dl) 12.60 + 1.22
<12 58 (30.5)
12-13 58  (30.5)
> 13 74 (38.9)
Surgical Technique
Conventional 78 (41.1)
Computer assist surgery 72 (37.9)
Minimal invasive surgery 40 (21.1)
Arthrotomy approach
Mid vastus 180  (94.7)
Medial parapatella 10 (5.3)
Tranexamic acid
use 163 (85.8)
nonuse 27 (14.2)
Intra-operative systolic blood
pressure (Initial)
101-120 mmHg 18 (9.5)
121-140 mmHg 75 (39.5)
141-160 mmHg 81  (42.6)
161-180 mmHg 16 (8.4)



Characteristics of patients (n=190) (Continued)

Postoperative DVT prophylaxis

No use 67  (35.3)

ASA 31 (16.3)

Apixaban 49  (25.8)

Dabigatran 43 (22.6)
Preoperative diagnosis

Primary OA 181 (95.3)

Inflammatory OA 3 (1.6)

Revision TKA 6 (3.2)
Operative time

< 1 Hour 20 (10.5)

1-2 Hours 161 (84.7)

2-3 Hours 9 (4.7)
Surgeon experience

Yes 151 (79.5)

No 39 (20.5)
Use of drainage

Yes 186 (97.9)

No a4 (2.1)
Blood transfusion

No 140 (73.7)

Yes 50  (26.3)

1 unit 31 (16.3)
2 unit 19 (10.0)

Data are presented as n (%) or mean + SD
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We found that 50 (26.3%) of patients were
need for blood transfusion (table 1). Analysis of the
factors affecting blood transfusion was done using
chi-square tests or fisher’s exact tests, found that
factors related to blood transfusion with statistically
significant mostly was preoperative Hb level, follow
by surgical techniques, arthrotomy approach, and
surgeon experience respectively (Table 2).

Likewise, univariate logistic regression analysis
found that factors related to blood transfusion after
TKA with statistically significant were preoperative
Hb < 12 g¢/dl (OR= 6.83, 95%Cl: 3.36-13.87), CAS
techniques (OR= 0.24, 95%Cl: 0.11-0.56), medial
parapatella approach (OR= 7.43, 95%Cl: 1.84-30.00),
operative time > 1 hr. (OR= 7.96, 95%Cl: 1.00-59.06),
post-operative VTE prophylaxis with Dabigatran
(OR= 0.37, 95%Cl: 0.14-0.97) and inexperienced
surgeon (OR= 2.76, 95%Cl: 1.32-5.80) (Table 3).

After control the influence of confounding
factors and multiple logistic regression analysis was
done, factors that still have statistically significant
were pre-operative Hb level and surgical technique.
We found that patients with pre-operative Hb level
<12 g¢/dl have the risk of blood transfusion more
than patients with Hb >12 ¢/dl for 5.1 times (OR, =
5.10, 95%Cl: 2.26-11.48). Patients undergone CAS
technique have risk of transfusion 0.15 times less
than who with conventional technique (OR, = 0.15,
95%Cl: 0.06-0.40). (Table 4)

Discussion

This study demonstrates that pre-operative
Hb level < 12 g¢/dl increase risk of the need for
blood transfusion after total knee arthroplasty.
Similarly, several studies have shown the significant
of pre-operative Hb level that influence on the
required for blood transfusion in TKA®",

Salido et al. demonstrated patients with
preoperative Hb level less than 110 ¢/L had a 100%
transfusion rate’, and Pierson et al. found an increasing
of preoperative Hb level was most effective in
reducing transfusion rate'’. We can strongly conclude
that patients with preoperative Hb level < 12 g/dl
may need for blood transfusion after TKA.
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Factors associated with blood transfusion (n=190)

Blood transfusion

Age
40-49 1 (100.0) 0 (0.0) 0.144*
50-59 6 (17.6) 28 (82.4)
60-69 18 (23.1) 60 (76.9)
70-79 21 (30.9) a7 (69.1)
> 80 4 (44.4) 5 (55.6)
Gender
Male 6 (20.0) 24 (80.0) 0.392
Female a4 (27.5) 116 (72.5)
BMI
Normal/preobesity 41 (28.5) 103 (71.5) 0.232
Class |-l (30-40) 9 (19.6) 37 (80.4)
Underlying disease
Hypertension
No 10 (27.8) 26 (72.2) 0.825
Yes 40 (26.0) 114 (74.0)
Diabetes mellitus
No 34 (23.4) 111 (76.6) 0.107
Yes 16 (35.6) 29 (64.4)
Dyslipidemia
No 26 (25.2) 7 (74.8) 0.715
Yes 24 (27.6) 63 (72.4)
Cardiopathy
No 43 (25.1) 128 (74.9) 0.272
Yes 7 (36.8) 12 (63.2)
Other Underlying disease
No 43 (25.0) 129 (75.0) 0.295%
Yes 7 (38.9) 11 (61.1)
Knee side
Right 24 (25.8) 69 (74.2) 0.537*
Left 24 (25.8) 69 (74.2)
Both 2 (50.0) 2 (50.0)
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Factors associated with blood transfusion (n=190) (Continued)

Blood transfusion

Factors

ASA Classification
ASA Class | 2 (16.7) 10 (83.3) 0.573
ASA class I a1 (26.1) 116 (73.9)
ASA class Il 7 (33.3) 14 (66.7)
Pre-operative Hb level (g/dl)
<12 31 (53.4) 27 (46.6) < 0.001
12-13 12 (20.7) 46 (79.3)
> 13 7 (9.5) 67 (90.5)
Surgical Technique
Conventional 29 (37.2) 49 (62.8) 0.002
Computer assist 9 (12.5) 63 (87.5)
Minimal invasive 12 (30.0) 28 (70.0)
Arthrotomy approach
Mid vastus 43 (23.9) 137 (76.1) 0.004*
Medial parapatella 7 (70.0) 3 (30.0)
Tranexamic acid
Use 40 (24.5) 123 (75.5) 0.172
nonuse 10 (37.0) 17 (63.0)
Intra-operative systolic blood pressure (Initial)
101-120 mmHg 5 (27.8) 13 (72.2) 0.634*%
121-140 mmHg 17 (22.7) 58 (77.3)
141-160 mmHg 25 (30.9) 56 (69.1)
161-180 mmHg 3 (18.8) 13 (81.3)
Postoperative DVT prophylaxis
No use 23 (34.3) a4 (65.7) 0.060
ASA 11 (35.5) 20 (64.5)
Apixaban 9 (18.4) 40 (81.6)
Dabigatran 7 (16.3) 36 (83.7)
Preoperative diagnosis
Primary OA 48 (26.5) 133 (73.5) 1.000
Inflammatory OA 1 (33.3) 2 (66.7)
Revision knee 1 (16.7) 5 (83.3)
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Factors associated with blood transfusion (n=190) (Continued)

Blood transfusion

Factors

Operative time

< 1 Hour 1 (5.0) 19 (95.0) 0.066
1-2 Hours ar (29.2) 114 (70.8)
2-3 Hours 2 (22.2) 7 (77.8)

Surgeon experience
Yes 33 (21.9) 118 (78.1) 0.006
No 17 (43.6) 22 (56.4)

Use of drainage
Yes 49 (26.3) 137 (73.7) 1.000
No 1 (25.0) 3 (75.0)

Univariable analysis for factors associated with blood transfusion by logistic regression analysis
(n=190) (Continued)

Blood transfusion

Factors Yes No OR 95%Cl p-value
%

Age

<60 7 (20.0) 28  (80.0) 1.00  Reference

60-69 18 (23.1) 60 (76.9) 1.20 (0.45-3.20)  0.716

> 70 25 (32.5) 52 (67.5) 1.92 (0.74-5.00)  0.180
Gender

Male 6 (20.0) 24  (80.0) 1.00  Reference

Female a4 (27.5) 116 (72.5) 1.52 (0.58-3.96) 0.394
BMI

Normal/pre-obesity (18.5-30) 41 (285) 103 (715 1.00  Reference

Class |-l (30-40) 9 (19.6) 37 (80.4) 0.61 (0.27-1.38)  0.235
Hypertension

No 10 (278 26 (72.2) 1.00  Reference

Yes 40 (26.0) 114  (74.0) 0.91 (0.40-2.06)  0.825
Diabetes mellitus

No 34 (234) 111 (76.6) 1.00  Reference

Yes 16 (35.6) 29 (64.4) 1.80 (0.88-3.71)  0.110
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Univariable analysis for factors associated with blood transfusion by logistic regression analysis
(n=190) (Continued)

Blood transfusion

Factors No 95%Cl p-value

Dyslipidemia

No 26 (252) 77 (74.8) 1.00  Reference

Yes 24 (27.6) 63 (72.4) 1.13 (0.59-2.16)  0.715
Cardiopathy

No 43 (25.1) 128 (74.9) 1.00  Reference

Yes 7 (36.8) 12 (63.2) 1.74 (0.64-4.69)  0.277
Other Underlying disease

No 43 (25.00 129 (75.0) 1.00  Reference

Yes 7 (38.9) 11 (61.1) 1.91 (0.70-5.23)  0.209
Knee side

Right 24 (258) 69  (74.2) 1.00  Reference

Left 24 (25.8) 69 (74.2) 1.00 (0.52-1.93)  1.000

Both 2 (50.0) 2 (50.0) 2.88 (0.38-21.55) 0.304
ASA Classification

ASA Class | 2 (16.7) 10  (83.3) 1.00  Reference

ASA class |l 41 (26.1) 116  (73.9) 1.77 (0.37-8.41)  0.474

ASA class Il 7 (33.3) 14 (66.7) 250 (0.43-14.66) 0.310
Pre-operative Hb level (g/dl)

> 12 19  (144) 113 (85.6) 1.00  Reference

<12 31 (53.4) 27 (46.6) 6.83 (3.36-13.87) < 0.001
Surgical Technique

Conventional 29 (37.2) 49 (62.8) 1.00  Reference

Computer assist surgery 9 (125) 63 (875 024 (0.11-0.56) 0.001

Minimal invasive surgery 12 (30.0) 28 (70.00 0.72 (0.32-1.64) 0.439
Arthrotomy approach

Mid vastus 43 (239) 137 (76.1) 1.00  Reference

Medial parapatella 7 (70.0) 3 (30.0)  7.43  (1.84-30.00) 0.005
Tranexamic acid

use a0  (24.5) 123 (75.5) 1.00  Reference

nonuse 10 (3700 17 (63.00 181 (0.77-4.27) 0.176
Intraoperative systolic blood pressure
(Initial)

< 140 mmHg 22 (237 11 (76.3) 1.00  Reference

> 140 mmHg 28 (28.9) 69 (71.1) 1.31 (0.68-2.51)  0.416
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Univariable analysis for factors associated with blood transfusion by logistic regression analysis
(n=190) (Continued)

Blood transfusion

Factors Yes No 95%(Cl p-value

Postoperative DVT prophylaxis

No use 23 (34.3) 44 (65.7) 1.00  Reference

ASA 11 (35.5) 20 (64.5) 1.05 (0.43-2.57) 0911

Apixaban 9 (184) 40  (81.6) 043  (0.18-1.04) 0.061

Dabigatran 7 (16.3) 36 (83.7) 037  (0.14-0.97) 0.042
Preoperative diagnosis

Primary osteoarthritis knee a8 (26.5) 133 (73.5) 1.00  Reference

Inflammatory osteoarthritis knee 1 (33.3) 2 (66.7) 139 (0.12-15.63) 0.792

Revision total knee arthroplasty 1 (16.7) 5 (83.3) 0.55  (0.06-4.86) 0.594
Operative time

< 1 Hour 1 (5.0) 19  (95.0) 1.00  Reference

> 1 Hours 49 (28.8) 121 (71.2) 7.69 (1.00-59.06) 0.050
Surgeon experience

Yes 33 (219 118 (78.1) 1.00  Reference

No 17 (43.6) 22 (56.4) 2.76 (1.32-5.8) 0.007
Use of drainage

Yes 49  (26.3) 137 (73.7) 1.00  Reference

No 1 (25.0) 3 (75.0) 093  (0.10-:9.17) 0.952

Multivariable analysis of factors associated with blood transfusion by multiple logistic regression analysis. (n=190)

Univariable analysis Multivariable analysis
OR! 95%Cl p-value OR_’ 95%Cl p-value

Factors

Pre-operative Hb level (g/dl)

>12 1.00 Reference 1.00 Reference

<12 6.83 (3.36-13.87) < 0.001 5.10 (2.26-11.48) < 0.001
Surgical Technique

Conventional 1.00 Reference 1.00 Reference

Computer assist surgery 0.24 (0.11-0.56) 0.001 0.15 (0.06-0.4) < 0.001

Minimal invasive surgery 0.72 (0.32-1.64) 0.439 0.60 (0.23-1.6) 0.306

Note: OR, Odds Ratio; ORadj, Adjusted Odds Ratio; Cl, confident interval.

' Crude Odds Ratio estimated by Simple Logistic regression.

* Adjusted Odds Ratio estimated by Multiple Losgistic regression (backward stepwise likelihood ratio method) adjusted for Pre-operative
Hb level, and surgical Technigue. Variable was included in multivariable model due to have p-value < 0.050 in univariable analysis.
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“Computer-assisted surgery is highly
recommended in TKR to save blood”, conclusion
by Conteduca F. from his prospective randomize
control study. They found that calculated total blood
loss of conventional TKA group and CAS-TKA group
were difference at 297 ml with statistically significant
(p=0.0283)", but did not shown the result in blood
transfusion. In this study, we found that CAS-TKA have
risk of blood transfusion 0.15 times less than
conventional technique. This result was corresponded
to Conteduca F. So, patients who undergoing CAS-TKA
may not need for pre-operative crossmatching PRC.

There are previous studies show that other
factors associated with an increased need for blood
transfusion include age >75 years, male gender, BM|
<27 kg/cm2 and hypertension'®, but some study still
not show. In this study, age, gender, BMI, ASA
classification, hypertension are shown no statistically
significant by using both chi-square test and logistic
regression analysis. Gender have shown no
statistically significant in this study (p-value 3.92)
maybe due to low number of male patient and
compare with female is 1:5(30/160), but some
studies report in the same result, so author think
that it may not associated to blood transfusion
same as BMI and hypertension.

In present, many hospital, medical center used
preoperative blood management program for
increasing Hb level before TKA. The systematic review
by Donat R. Spahn et al. demonstrated the used of
iron- or erythropoietin-based preoperative blood
management interventions reduced rate of transfusion
from 11-48%'". This study found rate of blood
transfusion after TKA at Vajira hospital is 26.3% in the
time that we do not have official guideline for blood
management. We believed rate of transfusion will be
reduced if we use it. However, in post-operative
period, level of Hb may not be the best criteria for
blood transfusion. Tavares Cardozo et al. reported that
reduced of Hb more than 20% may create clinical of
tissue hypoperfusion in post-op TKA patients'®, but
there is no result about functional outcome. So, the
next interesting issue will be relation about blood loss,
blood transfusion and functional outcomes.

Vajira Medical Journal: Journal of Urban Medicine
Vol. 66 No. 2 March - April 2022

If blood transfusion rate reduced, the need for
pre-operative crossmatching for blood component
will be reduced too. So, the study about cost,
benefits or value of pre-operative crossmatching
blood component in patients whom undergoing
elective total knee arthroplasty would be done too.

Limitations of this study include retrospective
study design, low number of patients and uncontrolled
many factors. Low number of patients may did not
allow further subgroup analysis and uncontrolled
factors may influence the result but it is real clinical
situations that clinicians have to encountered.
However, one of the strengths of this study is that
the investigation was perform in consecutive
patients in an everyday clinical setting without
selection bias.

Conclusion

The preoperative hemoglobin level < 12 ¢/dL
was shown to increase risk of the need for blood
transfusion after knee arthroplasty, while computer
assist surgery was shown to decrease risk of blood
transfusion. We suggest that patients with preoperative
hemoglobin < 12 ¢/dL need to be crossmatching
PRC in pre-operative steps, while patients with
preoperative hemoglobin > 12 ¢/dL and undergoing
CAS-TKA were not necessary to crossmatching PRC
before surgery.
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Abstract

Objective: To measure and analyze the speech performance score of adults with apraxia of
speech (AOS) and adults with normal speech and to compare the speech performance
scores of both groups.

Methods: The study was conducted at the Speech Clinic in Ramathibodi Hospital. Participants
were divided into two groups. The measurements of speech performance were obtained by
using the Apraxia Test for Thai Adults. The test results were analyzed by using descriptive
statistics and a Mann-Whitney U test for a comparison of the speech performance scores
of both groups.

Results: The results showed that the group of adults with normal speech had higher scores on
all subtests than the group of adults with apraxia of speech (AOS). The results also
showed that the group of adults with normal speech had statistically significant differences
(p-value < .05) on subtests I, II, Ill, IV, and some tasks in subtests V, VI, and VII. The group of
adults with AOS had more difficulties with both speech and nonspeech tasks than the group
of adults with normal speech.

Conclusion: Adults with AOS showed the adverse effects of the impairment on their speech
performance scores. They had more difficulties in moving their articulators to produce speech
sounds while adults with normal speech did not have impaired movements of their articulators
or restricted speech production.

Keywords: apraxia of speech, apraxia test, speech performance

Received: 28 June 2021, Revised: 29 November 2021, Accepted: 1 March 2022



IBSNvAISHaISaISNLvMAQSIvQIIDY dwusaualdu

n1siinyUSauiiaun1Ud11SIN N ISWATEIR [ty niinno:
laamssUgumm'1umswmuazoﬂnmnwmﬂnﬁﬂmeﬂﬁuUUU sz1iju
noadanisguiuinuniswaaiun ng

[

1 wung .t Wedle I5zduns Yaa

=)

a A a 1 sa ¢ 2
418 ANy Ph.D. UUANNE NBUEITIY Ph.D.
AN IMARSAoANUMINEUALAURAUNRYBINISHDANAUMINY AlELMEAERS TIMENUIaTBUR uvinedeuiinn nFmnuvIuas

s}

Useneilng

N

MAINAEAAERS ALLINIMERS InTIVeIdENng nunNEUAT Useindlng
* fAnse, da: jeamjai jee@mahidol.ac.th

Vajira Med J. 2022; 66(2): 149-60

http://dx.doi.org/10.14456/vm;j.2022.15

o 1

UNANY

raa

Faquszad: lednuinisuansoenmsnsyslundudlnafifinzdenisiufoadunsyauasngudlng

]

fnaund Taelduuuussifiunnzdenisiuiuasunsmeatunmuilng Wewssuisuaiuaunse

AU
Y a wa

TunsuanseanmenisuatungudlngfiinnizidenissujiRaunisyauaznaudlvgun

3

Aanduneide: msAnuniAnuludngfidomedensiuioasumamesw 7 au uadludlugiinaund
U 36 AU 91gEEIa 25 e 72 T S uiEuvhnsing wuulssdiunmsdensu iR T
atumuivedsgnaumeluunageugasdniu 7 wuuvedey Ineiuselivasnuen i suidenn e
UftRmudemdsluwsiartoosddumiluniasuuunnaeuges malsgimeadfliatfdmssann
loun Aieds dudssvunmsgunasfidglunsmaazLuuNILENIBNININSYAYBINGNF DL
ansngu affmadeuwu-indd g Wilowisufieunsuuunsuansoonmenimluidesngs

raa

NANISANYA: ﬂ"mvLLuumiLLamaaam/mmswmiuaéwﬂmﬁwmﬂmﬁﬁﬁwmﬂdﬂﬂéusﬂmmwmﬂwa $lden193
Ujjo TR unsyelunauuuneaeuges nansAnduandiifiuin lunguiluaiiyaunaddnsuuy
qamwasNamaammmaaamimmumaauaasm 1 (msmummmuﬂﬂumﬁwmimamhm
wuunageugesil 2 (nadoulme Y iifedoatunsyaesnaiia) uuunadeudesi 3 (mamedou
amzdemsiuiuRlumsmunueivizludesin) wuuneasudesil 4 (MsveaeunzidonisiuflR
Tumsmuauuwuw) viskidelutuunaasudesil 5 (Msannidesaszuazsnsinisindeulme’os
lunsesnidesethadiudiv) wuunaseudest 6 (Mswana) waswuuvageudesil 7 (Mswmselies

v

LayNTNNRENInlulR) NszAuamEesiu 0.05 (p < 0.05)

ayu: nauglmaiidamedemsudRmunsyiieuunnsedunsuuunnaaninsamsnsyelnedianadiun
Tumsiedeulmeinreditilunsyannningudlugifiniswaund

o [

ANFARY: ﬂ?iWﬂ@@%LLWiﬂL%EJ, LL‘U‘UV]ﬂﬂE]‘UE]%LLWiﬂL%EJ, NILEANDBNNINITYA

v

Tuiuunaay 28 dguneu 2564 Tuufluunanu 29 woednieu 2564 Tunauiuunay 1 dunau 2565



Introduction

Apraxia of speech (AOS) is an impairment
in speech production caused by damage in the
neurological systems that control speech. This
impairment occurs in both speech programming
and speech sequencing of the articulators. Apraxia
of speech is not related to weakness, slowness,
or coordination of the articulators. This disorder
directly affects voluntary speech but does not
affect reflex and automatic speech'”. Apraxia of
speech is caused by brain injury from a stroke
which lesion in the frontal lobe"’ or parietal lobe,
or a subcortical lesion in the left hemisphere’.

Duffy reported that AOS was identified in
eight percent of 6,101 adults with motor speech
disorders at the Mayo Clinic in the United States".
In Thailand, the patient statistical data from
Information department of Ramathibodi Hospital
for 2015 showed that 16.5% of all patients with
neurological disorders in Speech Clinic had AOS.
Based on the prevalence of AQS, it is not a common
disorder when compared to other speech problems
caused by motor speech disorders.

Apraxia of speech affects the speech
characteristics of people in several aspects:
1) articulation, 2) rate and prosody, 3) fluency,
4) other speech characteristics such as alternating
motion rates (AMRs) and sequential motion rates
(SMRs).

The AOS test in the Thai language was initially
developed in 1988 by Akamanon and, in 2002,
Sarankawin studied in Thai normal adults aged 20-65
in order to determine its reliability. The reliability of
this test was adequate (0.71-0.97 (p-value<.05))’.
Although the reliability of the AOS test was adequate
for adults with normal speech, the AOS test was not
used to evaluate adults with AOS. Accordingly,
there were no speech performance scores from
these adults with AOS. Therefore, the present
research evaluated the speech performance scores
of Thai adults with apraxia of speech. Moreover,
this AOS test was administered to Thai adults with
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the normal speech in order to compare the speech
performance scores of both groups.

Methods
Study design and participants

The study was conducted at the Speech
Clinic in Ramathibodi Hospital from August 2016
to October 2017. The samples sizes calculated
using the two independent means. The ratio of
normal speech versus AOS groups set at 4:1
(36:9 participants). There were 36 adults with
normal speech, but there were only 7 instead of
9 adults with AOS because 2 adults with AOS
were excluded from the study. Because they could
not reach the inclusion criteria. In addition,
participants with AOS could not be found more
at that time. All Thai adults with AOS in this
study had aphasia with varying degrees of severity.
They were diagnosed by speech and language
pathologist using WAB test. The duration of illness,
it was 2 to 30 months, the mean duration of
illness was 15.14 months. Adults with pure AOS
were not patients in the Speech Clinic at that
time because pure AOS is rare. The eligible adults
with AOS were able to produce at least 3 long
syllables per sentence and could follow at least
1-step commands. The age range of adults with AOS
was from 41 to 69 years, the mean age was 55.55 years.
For the group of adults with normal speech, the
participants did not have any prior speech problems
such as stuttering, cluttering or other voice disorders
and did not have a history of neurological problems.
The group of adults with normal speech were
matched for age as closely as possible with the
adults who had apraxia of speech. The age range of
adults with normal speech was from 25 to 72 years,
the mean age was 53.74 years. All of the participants
in this study were Central Thai Native speakers and
they demonstrated normal hearing ability during
a conversation with the researcher. These
participants did not have a history of psychiatric
problems, a history of delayed speech and
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language development, or articulation disorders.
The demographic data of participants are shown
in Table 1.

Instruments

The instruments used in this study consisted
of the Apraxia Test for Thai Adults and its record
form’, a video recorder was used for, and video clips
were investigated when there was any suspicious
output in the recorded data, and a stopwatch was
used for measuring time durations. The Apraxia Test
for Thai Adults consisted of seven subtests as
follow:

Subtest I: Automatic control of articulators
such as coughing, sneezing, and chewing. This subtest
included 10 items.

Subtest II: Voluntary movement such as
protruding the tongue, showing teeth, and puffing
the cheeks. This subtest included 9 items.

Subtest Ill: Oral apraxia is an impairment of
nonspeech volitional movements of the lips,
tongue, jaw, and other articulators®. Rounding the
lips, smiling, and clicking the tongue are examples
of the evaluation tasks. This subtest included
30 items.

Details of demographic data of adults with AOS (n=7)

Type of aphasia

Subtest IV: Limb apraxia is an impairment of
the purposive motions of the upper and/or lower
limbs that are related to left frontal hemisphere
damage without association with weakness, sensory
impairment, loss of coordination of movements, or
lack of comprehension of commands®®. Clapping
hands, waving a hand, and standing on one leg are
examples of the evaluation tasks for limb apraxia.
This subtest included 15 items.

Subtest V: Vowel prolongation and
diadochokinetic rate. This subtest included 7 items
and was divided into 2 parts. The diadochokinetic
rate is a speech task that is concerned with the
repetition of syllables consisting of consonants and
vowels’. The diadochokinetic rate consists of
2 tasks: 1) for alternating motion rate (AMR),
participants were asked to produce sounds such as
/p"s-p-py/, /M t"xt"/, /Ks-Kv-K"5/ in 5 seconds
for each sound, 2) for sequential motion rate (SMR),
participants were asked to produce sounds /p"y-t"y-
k™y/ in 5 seconds™™.

Subtest VI: Repetition. This subtest included
34 items and was divided into 4 tasks. The tasks in
this subtest are repetitions of monosyllabic words,
multisyllabic words, words with increasing lengths,
and sentences.

Duration of illness (months)

Gender Age (years-months)
1 Male 57-0
2 Male 50-2
3 Male 59-6
a4 Male 67-0
5 Male 69-9
6 Male 41-1
7 Male 44-1
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Anomic 30
Anomic 2
Global 17
Wernicke’s 20
Global 25
Anomic 3
Global 9

Comparison of the Speech Performance of Thai Adults with Apraxia of Speech and Thai Adults with Normal Speech by Using the Apraxia Test for Thai Adults



Subtest VII: Spontaneous speech and
automatic speech. This subtest included 6 items
and was divided into 2 parts. For spontaneous
speech, the participant produced contextual speech
by describing a picture. For automatic speech,
the participant was asked to count from 1 to 20
and tell the days of the week forwards and
backwards, forwards and backwards.

Procedure

The test session began with subtest | and
continued through subtest VII. For subtests |, lll, and
IV, each participant was asked to follow commands.
The participant’s responses were scored. If the
participant did not understand or did not respond,
the command was repeated only once. If the
participant did not respond again, the item was
omitted. For subtest II, the participant was asked to
move their articulators following the presentation
of the target by the researcher and to respond.
If the participant did not respond, the articulator
movement was demonstrated only once. If the
participant did not respond again, the item was
omitted. For subtest V: Vowel prolongation, the
participant was asked to take a deep breath and
then prolong vowel sounds as long as he/she could.
The times of vowel prolongations were recorded.
For diadochokinetic rate, the participant was asked

Vajira Medical Journal: Journal of Urban Medicine
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to produce /p"y/, /t"s/, /k"x/ and /p"¥-t"y-k"y/
sounds in 5 seconds. The rate of repetition responses
was recorded. For subtest VI, the participant was
asked to repeat certain words one time. If the
participant did not understand or did not respond,
the researcher repeated words only once. If the
participant did not respond or respond incorrectly,
the item was omitted. For the first part of subtest
VII: Spontaneous speech and automatic speech, the
participant was asked to describe a picture. For the
second part, the participant was asked to count
from 1 to 20 forwards and backwards. After that,
the participant was told to name the days of the
week forwards and backwards and their responses
were recorded.

The scoring system of each subtest was
shown in Table 2-5.

Ethical consideration

This study was approved by the Ethical
Clearance Committee of the Faculty of Medicine,
Ramathibodi Hospital, Mahidol University (ID 08-59-
16). The participants, or close relatives of participants
who were willing to participate in this study, were
informed about the purposes of this study and the
procedure for administering the Apraxia Test
for Thai Adults. They were required to sign the
informed consent form.

The scoring system of the Apraxia Test for Thai Adults for Subtest | and subtest .

Score Response

2 Immediately correct response or correct response after incorrect response.
1 Partially correct response.
0 Incorrect response or no response.

Comparison of the Speech Performance of Thai Adults with Apraxia of Speech and Thai Adults with Normal Speech by Using the Apraxia Test for Thai Adults | 153
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The scoring system of the Apraxia Test for Thai Adults for Subtest Ill and subtest IV.

Score Response

11 Immediately correct response.

—
o

Accurate response but delayed not to exceed 5 seconds.
Correct response after incorrect response.

Partially correct response.

Multiple responses to a command.

Articulatory groping, trial and error before a correct response.
Incorrect response.

Articulatory groping, trial and error but an incorrect response.
Repeat the preceding command.

Irrelevant responses and less attention.

No response.

S =, N WO A U0 OO0 N 00 VO

No awareness.

The scoring system of the Apraxia Test for Thai Adults for Subtest VI.

Score Response
2 The immediately correct response, effortlessly produced sounds.
1 Self-correction, delayed, trying to produce sounds, one or more articulatory errors.
0 No response or failed to attempt to produce the word but no sound or incorrect

response without awareness of sounds.

The scoring system of the Apraxia Test for Thai Adults for Subtest VII.

Score Response
3 Produce two-word phrases or four-word sentences, using appropriate grammar.
2 Partially correct response.
1 Articulatory errors, trial-and-error response.
0 No response.

154 | Comparison of the Speech Performance of Thai Adults with Apraxia of Speech and Thai Adults with Normal Speech by Using the Apraxia Test for Thai Adults
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Statistical analysis

The data were categorized and analyzed by
using SPSS for Windows, version 24.0. Descriptive
statistics, including means and standard deviations,
were used to describe the speech performance
scores of both groups. The Mann-Whitney U test
was used to compare the differences in means
relative to the speech performance scores of adults
with apraxia of speech and adults with normal
speech. The level of significance was set at .05.

Vajira Medical Journal: Journal of Urban Medicine
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Results

The speech performance scores of adults
with apraxia of speech and adults with normal
speech and the differences in the speech
performance scores of both groups are shown in
Table 6.

Means, standard deviations, and the comparison of speech performance scores between adults with

No. of
Subtests

subtest

apraxia of speech and adults with normal speech and by using the Mann-Whitney U test.

I Automatic control of 20.00 19.97 0.17 14.86 3.63 -6.11% .00
articulators
I Voluntary movement 54.00 54.00 0.00 48.43 4.32 -5.90% .00
Il Oral apraxia 330.00 326.42 3.99 258.711 4134  -4.31* .00
\Y Limb apraxia 165.00 165.00  0.00 140.86  26.61  -5.32* .00
\Y Vowel prolongation
(seconds)
/a/ 13.58 2.14 11.71 3.55 -1.23 22
/u/ 13.33 2.72 12.86 a.74 -.66 51
/i/ 13.36 2.43 12.00 5.10 -1.39 .16
Diadochokinetic rate
(times/5 secs)
/p"s/ 19.11 1.97 17.43 4.20 -1.56 12
/t"s/ 18.69 2.51 15.43 3.16 -2.39* .02
/Ks/ 17.61 2.51 15.86 4.22 -1.16 .25
/p"s-tMek"/ 11.78 217 6.43 282  -3.70% .00
VI Repetition 108.00 10756  0.91 72.14 2397  -4.87* .00
VI Spontaneous speech 14.00 14.00 0.00 8.43 2.70 -6.45% .00

and automatic speech
* Significant at p-value < 0.05, AOS = apraxia of speech, Z = Z-test
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The mean speech performance scores of
adults with AOS for subtest | was 14.86 points out of
20.00 points, for subtest Il was 48.43 points out of
54.00 points, for subtest Il was 258.71 points out of
330.00 points, for subtest IV was 140.86 points out
of 165.00 points. For subtest V, the mean
prolongation time for /a:/ was 11.71 seconds,
for /u:/ 12.86 seconds, and for /i:/ 12.00 seconds,
and the mean times per 5 seconds for /p"y/
was 17.43 times, for /t"s/ 15.43 times, for /k"y/
15.86 times, and for /phx—thx—khx/ 6.43 times.
For subtest VI, 72.14 points out of 108.00 points,
and for subtest VIl 8.43 points out of 14.00 points.

The mean speech performance scores
of adults with normal speech for subtest | was
19.97 points out of 20.00 points, for subtest Il was
54.00 points out of 54.00 points, for subtest Ill was
326.42 points out of 330.00 points, for subtest IV
was 165.00 points (full score), for subtest V,
mean prolongation time for /a:/ was 13.58 seconds,
for /u:/ 13.33 seconds, and for /i:/ 13.36 seconds,
and the mean times per 5 seconds for /p"¥/
was 19.11 times, for /t™s/ 18.69 times, for /k"y/
17.61 times, and for /p"y-t"y-k"y/ 11.78 times.
For subtest VI, 107.56 points out of 108.00 points,
for subtests VI, 14.00 points out of 14.00 points.
For subtests Il, IV, and VIl, the mean speech
performance scores of adults with normal speech
were full.

The mean speech performance scores of
adults with AOS and adults with normal speech
were analyzed by using the Mann-Whitney U test to
compare the differences. This comparison showed
that differences in speech performance scores of
both groups were statistically significant for subtests
l, Il 1ll, and IV (p-value = 0.00 for each subtest),
subtest V: Diadochokinetic rates for /t"y/ and /p"s-
t"y-k"y/ (p-value = 0.02, p-value = 0.00), subtest VI
(p-value = 0.00), and subtest VII (p-value = 0.00).
There were statistically nonsignificant differences
between the scores of the adults in the AOS group
and the adults in the normal speech group for

Pitcharpa Dejket Jeamjai Jeeraumporn Sumalee Dechongkit Montip Tiensuwan

subtest V: Vowel prolongation /a:/, /u/, /i:/, and
diadochokinetic rates of /p"s/ and /k"s/.

Discussion

For subtest I: Automatic control of articulators,
the mean speech performance score of adults with
AOS was less than the mean score of adults with
normal speech. The difference in mean scores
between the two participant groups was statistically
significant. The results of this subtest disagreed with
the results of Duffy*and McNeil et al.” who reported
that adults with AOS produced normal automatic
movements® *. However, the adults with AOS in the
present study had aphasia. In the study of Square-
Storer et al., adults with AOS plus aphasia had
impairments in movements of articulators and had
difficulty in carrying out the required automatic
control movements while the adults with pure AOS
were normal regarding those processes'.

For subtest Il: Voluntary movement, the
mean speech performance score of adults with
AOS was less than the mean score of adults with
normal speech. The difference in mean scores
between the two groups was statistically significant.
The adults with AOS in the present study had
problems with voluntary movements in terms of
accuracy, speed, and strength of movement.
The results of this subtest agreed with the results
of Code'’, McNeil et al.'®. They reported that
the voluntary movements of adults with AOS were
impaired'™®. The results of adults with normal
speech agreed with those of Sarankawin’ and
McNeil et al.””. They reported that adults with
normal speech could move their articulators
correctly”. Adults with normal speech did not
have an impairment restricting voluntary
movements’, while adults with AOS had problems
with the intended movements™" although they
had normal neuromuscular control™’.

For subtest lll: Oral apraxia, the mean speech
performance score of adults with AOS was less than
the mean score of adults with normal speech. The
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difference in mean scores between the two groups
was statistically significant. The adults with AOS in
the present study had problems with this subtest in
different degrees. The results of this subtest agreed
with the results of Duffy’, Ziegler”, McCaffrey”,
DeRenzi et al.?””, and LaPointe and Wertz”.
They reported that oral apraxia was common
among adults with AOS* *?. The results of adults
with normal speech who did not receive a full score
agreed with those of Sarankawin’. She reported
that most tasks in this subtest were used in daily life
and were easy to do but some tasks were not used
in daily life so they were difficult to do properly”.
The task ‘furling the sides of the tongue’ is
an inherited genetic ability so some participants in
her study could not do this. Sturtevant reported
results which showed that seventy percent of
adults could furl the sides of their tongue™.

For subtest IV: Limb apraxia, the mean speech
performance score of adults with AOS was 140.86
points. The adults with normal speech received the
full score. The difference in mean scores between
the two groups was statistically significant. The
results of the present study agreed with the results
of Roy et al.” who reported that adults with normal
speech received higher scores than adults with
AOS®, and adults with AOS also had limb apraxia®.
Although adults with AOS may have limb apraxia,
two adults with AOS in the present study received
a full score. The results of some adults with AOS
in the present study possibly occurred from
aphasia which affected language comprehension
and body movement®. Because of stroke, adults
with aphasia in the present study also had unilateral
weakness. Accordingly, they had problems with
coordination and balance, and with speech
abnormality. However, the most common symptoms
of adults with AOS were not related to weakness,
slowness, and coordination of movements'? .

For subtest V: Vowel prolongation and
diadochokinetic rate. The mean vowel prolongation
time for /a:/, /u:/, /i/ of adults with AOS was less
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than the mean time of adults with normal speech,
but the difference in mean times between the two
groups was statistically nonsignificant. Vowel
prolongation of adults with AOS was normal or near
normal because these adults had impairments of
movements and coordination of their articulators
but not relative to weakness, slowness, or
incoordination of the speech mechanism"*.
The results of vowel prolongation tasks agreed
with those in the study of Ogar et al. They reported
that adults with AOS had less difficulty in vowel
prolongation because it was a simple task for
adults with AOS”". Regarding diadochokinetic rate,
which consisted of measuring the alternating motion
rates (AMRs) and the sequential motion rates
(SMRs), the mean number of times per 5 seconds
for /p"/, /t"/, /Kx/, and /p"-t"x-k™s/ of adults
with AOS were 17.43, 15.43, 15.86 and 6.43 times
respectively, and of adults with normal speech
were 19.11, 18.69, 17.61, and 11.78 times
respectively. The differences in the mean number
of times per 5 seconds of both groups for /t"s/
and /p"x-t"x-k"y/ were statistically significant,
while the differences in the mean number of
times per 5 seconds of both groups for /p™s/ and
/K"s/ were statistically nonsignificant. These results
agreed with those of Mlcoch and Square®.
They reported that adults with AOS had more
difficulty in articulating a lingua-dental sound (/t"s/)
than other types of articulation. Accordingly,
the adults with AOS in their study could not
articulate properly”. Adults with AOS in the present
study had more difficulty with SMRs than AMRs.
These results agreed with the results of Darley et al.
and Duffy. They reported that adults with AOS had
more impairments in sequential movements (SMRs)
than in repeating the same movements (AMRs.)" .
Josephs et al. reported that the speech rates
of adults with AOS were slow and also had
distortions in their SMRs when compared to their
AMRs”.
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For subtest VI: Repetition, the mean speech
performance score of adults with AOS was 72.14
points and was 107.56 points for adults with normal
speech. The difference in mean scores between
the two groups was statistically significant. Adults
with AOS in the present study had problems in
repeating words and sentences and made more
errors in repeating multisyllabic words than single
words. These results agreed with the results of
McNeil et al., Ogar et al., and Ziegler. They reported
that adults with AOS made errors when they
repeated words or sentences'® *" %, The results of
this subtest also agreed with the results of Darley
et al., Duffy, Ogar et al., and Mlcoch et al. They
reported that adults with AOS made more errors in
producing complex words and sentences®* ",

For subtest VII: Spontaneous speech and
automatic speech, the mean speech performance
score of adults with AOS was less than the mean
score of adults with normal speech. The difference
in mean scores between the two groups was
statistically significant. For the spontaneous
speech task, the results showed that all adults
with AOS had problems with telling a story from
a picture. In general, severe AQOS restricted
the completion of spontaneous speech tasks®.
Moreover, all AOS participants in the present study
had aphasia. Adults with aphasia had reduced or
limited spontaneous speech®. Thus, the adults
with AOS in the present study had an apparent
narrative impairment. On the second task,
automatic speech, only one adult with AOS
received a full score. Other adults with AOS did not
have a problem in counting forward from 1 to 20
and telling the days in a week consecutively
but they had problems counting from 1 to 20
backwards and telling the days in a week backwards.
Counting from 1 to 20 backwards and telling the
days in a week backwards were regarded as
intentional speech. This meant that these adults
with AOS had difficulty with their automatic speech,
backward counting, and telling the days in a week

Pitcharpa Dejket Jeamjai Jeeraumporn Sumalee Dechongkit Montip Tiensuwan

than simply counting forward from 1 to 20 and
telling the days in a week. The results on the
second task, automatic speech, agreed with the
explanations of Darley et al., Darley and
Spriestersbach, and Duffy. They reported that
automatic speech (counting forwards and telling
the day forwards) of adults with AOS was easier to
articulate than intentional speech (counting
backwards and telling the day backwards)"*.

Conclusion

A comparison of the speech performances
of adults with normal speech and adults with
apraxia of speech showed statistically significant
differences on subtests I, II, lll, IV, and on some tasks
of subtests V, VI, and VII. The results of this study
might be used as a guideline for screening and
preparing of treatment plans. However, the numbers
of adults with AOS in this study were small and
there was no participant of pure AOS. Therefore,
a future study should have more adults with AOS
in order to collect enough data to better evaluate their
speech performance test scores, and participants
with pure AOS should be included in order to study
the characteristics of pure AOS.

Acknowledgement
The researcher would like to thank all of the
participants in this study.

Conflict of interest
No likely conflict of interest relevant to this
article was reported.

References

1. Darley FL, Aronson AE, Brown JR. Motor speech
disorders. Philadelphia: W.B. Saunders; 1975.

2. Josephs KA, Duffy JR, Strand EA, Machulda MM,
Senjem ML, Master AV, et al. Characterizing
a neurodegenerative syndrome: primary
progressive apraxia of speech. Brain 2012;
135(5):1522-36.

Comparison of the Speech Performance of Thai Adults with Apraxia of Speech and Thai Adults with Normal Speech by Using the Apraxia Test for Thai Adults



10.

11.

12.

13.

14.

Comparison of the Speech Performance of Thai Adults with Apraxia of Speech and Thai Adults with Normal Speech by Using the Apraxia Test for Thai Adults

Balasubramanian V, Max L. Crossed apraxia of
speech: a case report. Brain Cogn 2004;55(2):
240-6.

Duffy JR. Motor speech disorders; substrates,
differential diagnosis, and management. 3 ed.
St. Louis: Elsevier Mosby; 2013.

Sarankawin C. Apraxia test for Thai adults
performance of subjects aged 20 to 65 years
[thesis]. Bangkok: Mahidol University; 2002.

Roy EA, Heath M, Westwood D, Schweizer TA,
Dixon MJ, Black SE, et al. Task demands and
limb apraxia in stroke. Brain Cogn 2000;44(2):
253-79.

Gross RG, Grossman M. Update on apraxia. Curr
Neurol Neurosci Rep 2008;8(6):490-6.

Haaland KY, Harrington DL, Knight RT. Spatial
deficits in ideomotor limb apraxia: a kinematic
analysis of aiming movements. Brain 1999;122(6):
1169-82.

Icht M. Ben-David BM. Oral diadochokinesis
rates across language: English and Hebrew
norms. J Commun Disord 2014:48:27-37.
Ziegler W. Task-related factors in oral motor
control: speech and oral diadochokinesis in
dysarthria and apraxia of speech. Brain Lang
2002;80(3):556-75.

Wang Y, Kent RD, Duffy JR, Thomas JE.
Analysis of diadochokinesis in ataxic dysarthria
using the Motor Speech Profile Program™. Folia
Phoniatr Logop 2009;61:1-11.

Pierce JE, Cotton S, Perry A. Alternating and
sequential motion rates in older adults. Int J
Lang Commun Disord 2013;48(3):257-64.
Hurkmans J, Jonkers R, Boonstra AM, Stewart RE,
Reinders-Messelink HA. Assessing the treatment
effects in apraxia of speech: introduction and
evaluation of the Modified Diadochokinesis Test.
Int J Lang Commun Disord 2012;47(4):427-36.
Tjaden K, Watling E. Characteristics of
diadochokinesis in multiple sclerosis and
Parkinson’s Disease. Folia Phoniatr Logop 2003;
55(5):241-59.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Vajira Medical Journal: Journal of Urban Medicine
Vol. 66 No. 2 March - April 2022

McNeil MR, Weismer G, Adams S, Mulligan M.
Oral structure nonspeech motor control in
normal, dysarthric, aphasic and apraxic
speakers: isometric force and static position
control. J Speech Hear Res 1990;33(2):255-68.
Square-Storer P, Darley FL, Sommers RK.
Nonspeech and speech processing skills in
patients with aphasia and apraxia of speech.
Brain Lang 1988;33:65-85.

Code C. Models, theories and heuristics in apraxia
of speech. Clin Linguist Phon 1998;12:47-65.
McNeil MR, Pratt SR, Fossett TRD. The differential
diagnosis of apraxia of speech. In : Maassen B,
Kent RD, Peters HFM, Hulstijn W, editors. Speech
motor control in normal and disordered
speech. New York: Oxford University Press;
2004. p. 389-413.

Head H. Hughlings Jackson on aphasia and
kindred affections of speech. Brain 1915;38:
1-27.

Ziegler W. Speech motor control is task-specific:
evidence from dysarthria and apraxia of speech.
Aphasiology 2003;17:3-36.

McCaffrey P. Neuropathologies of swallowing
and speech [ Internet]. California; 1998 [cited
2019 Mar 30]. Available from: http://www.
csuchico.edu/~pmccaffrey/syllabi/SPPA342
unit8.html.

De Renzi E, Pieczuro A, Vignolo LA. Oral apraxia
and aphasia. Cortex 1966;2:50-73.

LaPointe LL, Wertz RT. Oral-movement abilities
and articulatory characteristics of brain-injured
adults. Percept Mot Skills 1974;39:39-46.
Sturtevant AH. A new inherited character in man
[homepage on the Internet]. Proc Nati Acad Sci
USA; 1940 [cited 2019 May 4]. Available from:
http://learning.genetics.utah.edu/content/
basics/observable.

Ogar J, Willock S, Baldo J, Wilkins D, Ludy C
Dronkers N. Clinical and anatomical correlates
of apraxia of speech. Brain Lang 2006;97(3):
343-50.

Pitcharpa Dejket Jeamjai Jeeraumporn Sumalee Dechongkit Montip Tiensuwan

159



IBSDBAISHA:NSAISPDBMAQSIVAIITDY
UM 66 atu? 2 WA - WYI8Y W.A. 2565

26

27.

28.

160

. NHS. Stroke [ Internet]. NHS; 2019 [cited 2020

Oct 14]. Available from: https://www.nhs.uk/
conditions/stroke/recovery/.

Ogar J, Slama H, Dronkers N, Amici S, Gorno-
Tempini ML. Apraxia of speech: an overview.
Neurocase 2005;11(6):427-3.

Mlcoch AG, Square PA. Apraxia of speech:
articulatory and perceptual factors. In: Lass NJ,
editor. Speech and language: advances in basic
research and practice vol.10. Florida: Academic
Press;1984: p. 1-57.

29.

30.

Ziegler W. Apraxia of speech. In Goldenberg G,
Miller BL, editors. Handbook of Clinical
Neurology. 3" ed. Edinburgh: Elsevier;2008.
p. 269-85.

Roseberry-Mckibbin C, Hegde MN. An advanced
review of speech-language pathology:
Preparation for NESPA and comprehensive
examination. Texas: Pro-ed;2000.

Comparison of the Speech Performance of Thai Adults with Apraxia of Speech and Thai Adults with Normal Speech by Using the Apraxia Test for Thai Adults

Pitcharpa Dejket Jeamjai Jeeraumporn Sumalee Dechongkit Montip Tiensuwan



Vajira Medical Journal: Journal of Urban Medicine Original articles

Outcome of Self-Efficacy Enhancement Program on Knowledge

and Confidence of Foot Ulcers Prevention Behavior in the

Diabetic Elderly of the Puranawat Temple Elderly Club, Bangkok

Kunnika Jermtienchai PhD"

Prapaiwan Danpradit MEd"
' College of Nursing and Health, Suan Sunandha Rajabhat University, Bangkok, Thailand
* Corresponding author, e-mail address: kunnika.je@ssru.ac.th

Vajira Med J. 2022; 66(2): 161-70

http://dx.doi.org/10.14456/vm;j.2022.16

Abstract

Objectives: To study and compare knowledge of foot ulcer prevention before and after

program implementation and to compare foot ulcers prevention behavior before program
implementation and confidence of foot ulcers prevention behavior after program
implementation in the diabetic elderly of the Puranawat Temple Elderly Club, Bangkok.

Method: The research was quasi experimental research with one group pre-post-test design.

The purposively selected samples were thirty Diabetic elderly of the Puranawat Temple
Elderly Club, Bangkok. The research tool was the modified program of the Self-Efficacy
Theory of Bandura. Data were collected from questionnaire for the period of 3 days.
Data were analyzed by percentage, mean, standard deviation and paired t-test.

Results: Before and after program implementation, the diabetic elderly had good and very good

level of knowledge about foot ulcers prevention respectively. After program implementation,
the knowledge about foot ulcer prevention of the samples were statistical significantly higher
than before the program (p < 0.01).

Results of the compare the foot ulcers prevention behavior before program implementation.
The samples had average level of behavior before program implementation. After program
implementation, they had high level of confidence which was higher than the level of behavior
before program implementation with statistical significance (p < 0.01) in overall and in each
aspect. The aspect with the highest confidence was foot examination and the aspect with the
least confidence was foot cleaning.

Conclusion: The Self-Efficacy Enhancement Program on knowledge and confidence of foot ulcers

prevention behavior in the diabetic elderly of the Puranawat Temple Elderly Club showed
significant improvement of knowledge and confidence in the diabetic elderly. The program
was designed for health teams, village health volunteers and other interested groups to
enhance foot care self-efficacy and help the diabetic elderly in communities to prevent foot
ulcers and leg amputation.

Keywords: Foot ulcers prevention, Diabetic elderly, Self-Efficacy Enhancement Program
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Introduction

At present, the non-communicable diseases
(NCDs) among Thai people are increasing with
continuous upward trend. The four common NCDs
are diabetes mellitus, coronary heart disease,
cerebrovascular disease and chronic obstructive
pulmonary disease’. Diabetes, one of the most
common NCDs, has complications which decrease
patients’ quality of life. The complications include
several organs such as peripheral neuropathy,
diabetic retinopathy, cardiovascular disease,
chronic kidney disease, diabetic foot, etc.”
Data from International Diabetes Federation (IDF)
in 2017 showed that there were 425 million
people globally who had diabetes. There were
98 million diabetic people in the 65 years and
over group and 327 million diabetic people in
the 20-64 years group. It is estimated that by 2045
there will be 629 million people with diabetes
worldwide with the majority of them are the elderly
aged 65 and over. The continuous upward trend
in Thailand during 2016 to 2018 showed that
there were 840,489, 876,970 and 941,226 diabetic
patients respectively’. It was also found that only
30 % of the diabetic elderly were able to control
their blood sugar to an appropriate level. This
caused a huge loss in the cost of healthcare in
Thailand on which the country had to spend; for
example, 47,596 million baht was spent annually
for diabetes alone'.

Poor blood sugar control in the diabetic
elderly could result in complications, especially
diabetic foot. This consequently leads to loss of
limbs since prolonged hyperglycemia affects large
and small arteries. There are damages of peripheral
nervous system and peripheral arteries of legs and
feet which cause abnormal sensation of extremities.
Wound healing is delayed due to decreased blood
supply. And if the wound is severely infected, the
patient may need to have a foot or leg amputated.
The data from IDF revealed that the diabetic elderly
had 25 times risk of limb amputation and 70 % of
the amputation was caused by diabetes®. Therefore,
diabetic foot complication is a serious health
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condition and the health teams should work
together to help the elderly with diabetes to be
able to take proper care of their feet. There was
evidence that 85 % of leg loss from diabetes could
be preventable if the patients’ feet were examined
and properly taken care of at the initial stage.
Therefore, proper foot care behavior could reduce
and delay complications and risks of leg and foot
amputations®”, particularly in the disadvantaged
elderly group. In Bangkok, there were many elderly
who live near the temples. The elderly in the
Puranawat Temple Elderly Club live near the
Puranawat Temple which is the undeveloped area
in the north perimeter of Bangkok. They have less
opportunity®” for income”®, education®’, and health
service accessibility’”. The health care teams could
help promote foot care behavior to prevent
complication of amputation. At present, there are
150 elderly in the Puranawat Temple Elderly Club
which 51 of them have diabetes. Most of them have
mild symptoms but are vulnerable to have diabetic
foot. Proper foot care should be enhanced early
because if diabetes lasts for more than 5 years
without proper treatment and foot care, it can
lead to diabetic foot and serious complications.
A 5-year retrospective review of literatures related
to the prevention of foot ulcers in the diabetic
elderly (2013-2017) found that the Self-Efficacy
Theory of Bandura™ was applied to the diabetic
elderly to enhance self-efficacy in foot care and
resulted in better foot care behavior of foot ulcer
prevention after program implementation.
The examples included the research of Janpech P,
Puncha-Glingasorn P, Srinoi W', lamsomboon T,
Kengganpanich T, Kengganpanich K, Benjakul S*
and Phanphuech P'. This indicated that the
application of the Self-Efficacy Theory of Bandura'
was effective for use in experiments. The researchers
are interested in the outcome of Self-Efficacy
Enhancement program on knowledge and
confidence of foot ulcers prevention behavior in
the diabetic elderly of the Puranawat Temple
Elderly Club, Bangkok.
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Objectives

1. To study and compare knowledge of
foot ulcer prevention before and after program
implementation in the diabetic elderly.

2. To compare foot ulcers prevention
behavior before program implementation with
the confidence of foot ulcers prevention behavior
after program implementation in the diabetic
elderly.

Methods

Research design: quasi-experimental,
one-group, pre- and post-test.

Study population: 51 from 150 elderly
of the Puranawat Temple Elderly Club, Bangkok
who had history of diabetes mellitus in 2020.

Study samples: The selection criteria were
the followings: age 60 years and older, regardless
of gender, diagnosed by a doctor as having type 1
and/or type 2 diabetes, good consciousness,
not dependent, could provide information on their
own, voluntarily and willing to participate in research
project. The sample size was calculated by
G* power 3.01 Program, the level of statistic power
of test = .80, effect size = 0.5 and significant
confidence =< 0.5. The calculated samples of
27 were added with 10% of the samples to
compensate for sample loss to be 30 total samples ™.
The sampling method was purposive sampling.

Research tools:

1. Experiment tool: The Self-Efficacy
Enhancement Program on knowledge and
confidence of foot ulcers prevention behavior in
the diabetic elderly of the Puranawat Temple
Elderly Club, Bangkok was modified by the
researchers from the Self-Efficacy Theory' and
from literature review of related research.
It consisted of 4 aspects: 1) Creating successful
experiences through lecture of knowledge on
prevention of foot ulcers in diabetes 2) Presentation
of model with the Diabetes Guide and Foot Care
Guide to prevent foot ulcers constructed by the
researchers, 3 sets of video media and group

demonstration with return-demonstration
3) motivational talk and 4) emotional stimulation.

2. Monitoring tools consisted of:

2.1 Experiment time plan was set for
3 days with 3 hours per day. The experiment site
was the Puranawat Temple Elderly Club, Bangkok.

2.2 The models used to create experiences
to enhance self-efficacy in knowledge and
confidence of foot ulcers prevention behavior after
program implementation included media guides
and 3 sets of Video.

- The media guides were the Diabetes
Guide"™ and Foot Care Guide which were developed
by the researchers from review of related research.
They were the teaching materials which contained
knowledge, picture and details for home study after
program implementation.

- The 3 sets of Video consisted of
Video media set 1 (Diabetes)™, Video media set 2
(Caring for the foot of the elderly with diabetes)"’
and Video media set 3 (Caring for the foot of the
elderly with diabetes)'®. The video media
demonstrated real pictures of diabetic elderly who
had foot problems and might need amputation.
The foot care and treatment were the visual from
hospital setting.

3. Data collection tool was the questionnaire
constructed by the researchers and consisted of
4 parts. Part 1 was general data of the samples
with multiple choice answers and filling in the
blanks. Part 2 contained questions of knowledge
related to causes, signs and risks of foot ulcers and
limb amputation from diabetes. There were 16
questions which each question had answer choices
to choose from, right (1 point) or wrong (0 point).
Part 3 was the questionnaire for foot ulcers
prevention behavior constructed by the researchers.
It consisted of 3 rating scales as: 3 for routine
practice, 2 for some practice and 1 for least practice.
There were 24 questions of 4 aspects. 1) 6 questions
for foot cleaning, 2) 5 questions for foot examination,
3) 8 questions for foot care to prevent foot ulcers
and 4) 5 questions for blood circulation stimulation
of foot. Part 4 was the questionnaire for confidence
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of foot ulcers prevention behavior. It consisted of
3 rating scales as: 3 for routine practice, 2 for
some practice and 1 for least practice. There were
24 questions of 4 aspects. 1) 6 questions for foot
cleaning, 2) 5 questions for foot examination,
3) 8 questions for foot care to prevent foot ulcers
and 4) 5 questions for blood circulation stimulation
of foot.

Quality of research tools

1. Content validity. The questionnaires for
knowledge of foot ulcers prevention, foot
ulcers prevention behavior and confidence of foot
ulcers prevention behavior were assessed for
content validity by an expert in Adult Nursing
and two nurse practitioners who worked for
diabetic foot care. The researchers corrected the
questionnaires as the experts’ suggestion and
determined the Content Validity Index (CVI) from
the questions with Indicators of Compromise (I0C)
>= 0.66.

2. Reliability The researchers conducted the
tryout of the corrected questionnaires in 20 Diabetic
elderly in the community of Wat Thaiyawas,
Nakornchaisri District, Nakornprathom which was
adjacent to Wat Puranawat. The questionnaire for
knowledge of foot ulcers prevention was tested by
Kuder-Richardson Formula 20 (KR-20) and showed
reliability of 0.92. The questionnaire for foot ulcers
prevention behavior and the confidence to prevent
foot ulcers behavior were tested with Cronbach’s
alpha coefficient and showed reliability of 0.89 and
0.90 respectively.

Interpretation of the scores

1. Score levels of knowledge on foot ulcers
prevention were determined for 3 levels as: very
good was a score of 14.00-16.00 (80-100 %), good
was a score of 12.00-13.99 (70.00-79.99%), average
was a score of 10.00-11.99 (60.00-69.99%), low was
a score of 8.00-9.99 (50.00-59.99%) and very low
was a score lower than 8.00 (50% and below).

2. Score levels of foot ulcers prevention
behavior and confidence of foot ulcers prevention
behavior were determined for 3 levels as: Good was
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a score of 2.51-3.00, average was a score of
1.51-2.50 and low was a score of 1.00-1.50.

Program implementation and data collection

There were 3 activities, taking a total time of
9 hours, with details as the followings:

Activity 1 Day 1 (3 hours): Creating successful
experiences by lecture of knowledge of foot ulcer
prevention in diabetes with the media of the
Diabetes Guide and Foot Care Guide to prevent foot
ulcers.

Activity 2 Day 2 (3 hours): 1. Presentation of
models from the videos of foot care in diabetes.
The samples watched 3 sets of video presentation:
Video media set 1 (Diabetes)™, Video media set 2
(Caring for the foot of the elderly with diabetes)"’
and Video media set 3 (Caring for the foot of the
elderly with diabetes)™. 2. After each video
presentation, the researchers repeatedly described
and highlighted the causes of foot ulcers and
amputation.

Activity 3 Day 3 (3 hours): 1. Presentation of
models in groups of 10 samples through demonstration
and return-demonstration regarding foot cleaning,
foot examination, foot care to prevent foot ulcer
and blood circulation stimulation of foot.

2. Reviewing knowledge of diabetes and
foot care to prevent diabetic foot ulcers by
randomly asking each sample the questions that
most of them answered incorrectly and repeating
explanations.

3. Reflection by having the samples share
their opinions from the questions that they answered
incorrectly. The researchers explained answers and
reviewed the topics again.
the emotional support was used to increase
confidence in foot care practice.

4. Lecture and reviewing knowledge of
diabetes and foot care practice skills with summary
of important points. The Diabetes Guide and Foot
Care Guide to prevent foot ulcers were used as
reference materials with focus on topics that the
samples answered the questions incorrectly.

5. During the lecture, the researchers used
motivational talk words and emotional stimulation

During the process,
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to raise the samples’ awareness of the importance
and necessity of diabetes knowledge and confidence
that they could change their behavior in taking care
of their feet when they had diabetes.

Statistics for data analysis

1. General information was analyzed by
percentage.

2. Data and comparison of knowledge of
the samples regarding foot ulcer prevention,
before and after program intervention, were
analyzed by mean, standard deviation (SD) and
paired t-test.

3. Compare of foot ulcers prevention
behavior before program implementation with the
confidence of foot ulcers prevention behavior after
program implementation were analyzed by mean,
standard deviation (SD) and paired t-test.

Protecting the samples’ rights

This research was approved with a certificate
of ethics, code COA.1-051/2021 by Suan Sunandha
Rajabhat University and the researchers conducted
the research with protection of confidentiality and impact
of the participants throughout the research process.

Results

General information of the 30 diabetic
elderly showed that there were 14 samples (46.62%)
who were 66-70 years old. There were 23 female
samples (76.59%), 16 samples (53.30%) were

married/ living with spouse, 18 samples (60.00%)
finished primary school education, 11 samples
(36.63%) had income of 1,000-3,000 Baht/month
and 20 samples (66.70%) had 5-9 years duration
of diabetes. During the past 2 years, there were
27 samples (89.90%) who never had foot ulcers
and 19 samples (63.27%) who never received
diabetes knowledge from the health teams before.

Before and after program implementation,
the diabetic elderly had good and very good level
of knowledge about foot ulcers prevention
respectively. After program implementation, the
knowledge about foot ulcer prevention of the
samples were statistical significantly higher than
before the program (p < 0.01) as Table 1.

Results of behavior and confidence: The
samples had average level of foot ulcers prevention
behavior before program implementation. After
program implementation, they had high level of
confidence of foot ulcers prevention behavior
which was higher than the behavior before program
implementation with statistical significance (p <
0.01) as Table 2.

After program implementation, the samples
had higher level of confidence of foot ulcers
prevention behavior before program implementation
with statistical significance (p < 0.01) in all items of
foot ulcer prevention behavior. The highest level of
confidence was found in foot examination. The
lowest level of confidence was found in foot
cleaning as Table 3.

Levels of knowledge and comparison of knowledge in foot ulcer prevention of the diabetic elderly before

and after program implementation (n=30)

Items

Knowledge in foot ulcer prevention

After program implementation 16

Before program implementation 16

**Difference with statistical significance (p < 0.01)

Total
score

_ ired
X SD Level pair
t-test
13.66 1.66 Very good 5.01**
11.20 2.34 Good
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Comparison of foot ulcers prevention behavior before program implementation and the confidence after

[tems
Confidence after program implementation 3
Behavior before program implementation 3

**Difference with statistical significance (p < 0.01)

program implementation of the diabetic elderly (n=30)

Total
score

_ ired
X sD Level | Pare
t-test
2.69 0.27 High 6.70**
2.04 0.41 Average

Comparison of foot ulcers prevention behavior before program implementation and the confidence after

Aspects

1. Foot cleaning

- Confidence after program implementation

- Behavior before program implementation
2. Foot examination

- Confidence after program implementation

- Behavior before program implementation
3. Foot care to prevent foot ulcers

- Confidence after program implementation

- Behavior before program implementation
4. Stimulation of blood circulation of foot

- Confidence after program implementation

- Behavior before program implementation
**Difference with statistical significance (p < 0.01)

Discussion

In general, the research results showed that
the diabetic elderly had good level of knowledge in
foot ulcer prevention behavior before program
implementation. After program implementation,
the knowledge was very good and was higher than
the knowledge before program implementation
with statistical significance (p < 0.01). This was
consistent with the research of Janpech P, Puncha-
Glingasorn P, Srinoi W' which found that people

program implementation, classified by aspects of foot ulcers prevention behavior (n=30)

Score

Total - Paired
e X SD Level =
t-test
3 2.59 0.45 High 3.64**
3 2.18 0.49 Average
3 2,77 0.31 High 4.48**
3 2.17 0.56 Average
3 2.69 0.31 High 6.38**
3 1.96 0.49 Average
3 2.73 0.33 High 6.83**
3 1.89 0.57 Average

with diabetes had good level of knowledge in foot
care before participating in the experimental
program. After the experiment, the mean knowledge
was very good and significantly higher than the
knowledge before the experiment (p < 0.01).
However, it was not consistent with the research of
Chusak T, Sasang N, Chaleoykitti S, Sasee T, Benja
Muktabhant B, Uttamavatin P?°, Prachanno W,
Ratree Aramsin R, Gadudom P?' and Srimaksook K*
which found that the diabetic patients had average
knowledge of foot care. It could be implied that
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most diabetic elderly had average knowledge in
foot ulcer prevention. According to the statistics
from the International Diabetes Federation,
elderly people with diabetes were 25 times more at
risk of amputation than those without diabetes.
Foot ulcers were associated with people with
uncontrolled diabetes or improper self-care
behaviors*”.

The comparison of foot ulcers prevention
behavior and confidence of foot ulcers prevention
behavior showed that after program implementation,
the diabetic elderly had more confident to prevent
foot ulcers than the behavior before program
implementation with statistical significance
(p £0.01). It was consistent with our hypothesis and
with the modified program of the Self-Efficacy
Theory of Bandura' to promote behavior of foot
care for foot ulcer prevention in the diabetic
elderly. The Self Efficacy Theory of Bandura
explained that the people who were in needs and
had high self-confidence to perform with expected
results would tend to practice or were confident to
practice. The theory suggested that a successful
experience had to be built through lecture and
model presentation from the real patients or from
the media in order to build practice confidence.
This research program included lecture on the
knowledge of foot ulcer prevention, 2 media guides,
the Diabetes Guide and Foot Care Guide, and
3 sets of video media. The video media were the
models of real pictures of the diabetic elderly,
who had foot problems with risk of amputation,
and the management of diabetes in the hospital.
The samples also participated in demonstration and
return demonstration to enhance their practical
skills. The skills of foot ulcer prevention included
foot cleaning, foot examination, foot care to prevent
foot ulcers and stimulation of blood circulation of
foot. The Diabetes Guide and Foot Care Guide were
handed out to the samples to review their
knowledge at home. The program resulted in
increase of confidence of the diabetic elderly in
foot ulcer prevention. The research results were
consistent with the research of many people who

applied the concept of applying Bandura’s self-
efficacy theory to prevent foot ulcers among
diabetic elderly and diabetic patients in different
area. After the experiment had knowledge and
behavior to prevent foot ulcers higher than
before' ™. It shows that the application of Bandura’s
self-efficacy theory can be applied to prevent foot
ulcers in other groups of diabetic elderly.

Conclusion

The Self-Efficacy Enhancement Program
on knowledge and confidence of foot ulcers
prevention behavior in the diabetic elderly of
the Puranawat Temple Elderly Club showed
significant improvement of knowledge and
confidence in the diabetic elderly. The program was
designed for health teams, village health volunteers
and other interested groups to enhance foot care
self-efficacy and help the diabetic elderly in
communities to prevent foot ulcers and leg
amputation.
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