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Abstract

Background: The advanced neonatal care improved survival of preterm and very low birth weight
(VLBW) infants. However, complications of prematurity increased especially osteopenia
of prematurity which caused long-term effects to these infants.

Objective: To determine prevalence and risk factors of osteopenia of prematurity in VLBW infants.

Methods: Retrospective descriptive study was conducted at Vajira Hospital. Medical records and
x-rays of infants, whose birth weight was less than 1,500 grams and admitted more than 8
weeks from January 2014 to May 2019, were reviewed.

Results: Eighty VLBW infants were enrolled. Prevalence of osteopenia of prematurity in VLBW infants
was 12.5%. Factors associated with osteopenia of prematurity were long duration of nothing
per oral, long duration to full enteral feeding, necrotizing enterocolitis (NEC), duration of total
parenteral nutrition, duration of use medication (furosemide, aminophylline) and length of
hospital stay. After using logistic regression analysis, only three factors including NPO time,
duration to full enteral feeding and the presence of NEC were significant. The presence of NEC
was the most related risk factor (OR 12.40, 95% Cl 1.81-84.77). Infants with osteopenia received
less energy, calcium and phosphorus than those without osteopenia.

Conclusions: The prevalence of osteopenia of prematurity in VLBW infants at Faculty of Medicine
Vajira Hospital was 12.5%. Factors associated with osteopenia of prematurity were long
duration of nothing per oral, long duration to full enteral feeding and presence of NEC.

Keywords: prevalence, osteopenia, infant, very low birth weight, prematurity
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n1enszanUIa

(10 Aw)

laifingnszanung

(70 Aw)

p-value

we (Sovaz)
Y
NI
21833
919ATIaAY + SD (§UnA)
< 28 dUavi (Sovag)
28-30 dUn1i (Fouaz)
draindausniin
dandnusniisiade + SD (n3w)
< 1000 n5u (5owaz)
1000-1500 n3u (5owaz)
Wn1saaen (Sovay)
NIFInARDN
AADAYINYDIAGDN
Tsasu (Sovaz)
NEC
IVH
PDA
PNAC
BPD
ROP
Apnea of prematurity

Sepsis

dl % U
szggansnen lulsaweuia (Yu)
sTgLaNAsastienngla ()

szezaTilaTuen (Ju)
Wlsdlud
prdlulwaauy
ADIRLAELERYTDYA

Mean £ SD, Median [IQR interquartile range],

36 (45.0)
44 (55.0)

29.0 [2]
16 (20.0)
64 (80.0)

1,030.7 £ 225.4

32 (40.0)
48 (60.0)

52 (65.0)
27 (33.8)

24 (30.0)

1(13.8)
37 46.3)
14 (17.5)
56 (70.0)
35 (43.8)
62 (77.5)
65 (81.3)
89.5 [73]
9.0 [20]

2.0 [6]
26.0 [20]
2.5 [4]

* Significant at p-value < 0.05, logistic regression analysis

5(50.0)
5(50.0)

28.0 [2]
4 (40.0)
6 (60.0)

9275+ 235.6

6 (60.0)
4 (40.0)

7(70.0)
3(30.0)

7 (70.0)
1(10.0)
6 (60.0)
4 (40.0)
8 (80.0)
6 (60.0)
7(70.0)
9 (90.0)
150.5 [76]
19.0 [46]

6.0 [10]
40.0 [33]
2.0 [0]

31 (44.3)
39 (55.7)

28.0 [2]
12 (17.1)
58 (82.9)

1,045.5 £ 221.7

26 (37.1)
44 (62.9)

25 (64.3)
24 (34.4)

7(24.3)
0(14.3)
1(44.3)
0(14.3)
8 (68.6)
9 (41.4)
5(78.6)
56 (80.0)
87.0 [65]
8.0 [17]

2.0 [5]
24.5 [19]
3.0 [4]

0.747

0.054
0.106

0.152
0.187

>0.999

0.007*
>0.999
0.501
0.068
0.715
0.320
0.686
0.678
0.013*
0.073

0.027*
0.007*
0.812

NEC necrotizing enterocolitis, IVH intraventricular hemorrhage, PDA patent ductus arteriosus, PNAC parenteral nutrition-associated
cholestasis, BPD bronchopulmonary dysplasia, ROP retinopathy of prematurity

anugnuarladaidusvasnnznsegnuislunsnusniiadmdndatdesuniinmsuneman sne1uia | 375

yming gadslnyad anmssa funsidass |



JIBSvaISHaISAISNLMAasSIvQITDY
YN 64 atiun 6 weAINIEU - WAL W.A. 2563
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stasulnvusiualunisnlunis@nunil

inznszgnune | lailinnaznszanune

(10 Aw) (70 Aw)
328LANAIMT () 7.0 [8] 12.0 [10] 6.5 [7] 0.007*
sveznanieuldsuiundiud () 30.0 [135] 64.5 [29] 27.0 [24] <0.001*
sruznafilasuansems 25.0 [30] 59.0 [25] 22.0 [24] <0.001*
nsvaondon ()
Vinamdsnuedsdioldsuiuugui 119.0 [27] 125.5 [48] 119.0 [24] 0.873
(Alawmass/nn./3u)

yilavasuuinlasutuAun (Fosaz)

TEAIEY 22 (27.5) 3(30.0) 19 (27.1) 0.529
VLAY human milk fortifier 12 (15.0) 2 (20.0) 10 (14.3)
preterm formula 23 (28.8) 4 (40.0) 19 (27.1)
UULLUIIUAY preterm formula 23 (28.8) 1(10.0) 22 (21.4)

Mean £ SD, Median [IQR], * Significant at p-value < 0.05, logistic regression analysis

quﬂ‘l?}iuﬁsllaﬂﬂﬁiﬂﬁWUﬂ’D%ﬂ’i%Qﬂ‘UN

71U 10 AU

WAYY (31U, Sovay) 5, 50
dmfhusaiin (n%) 927.5 + 235.6
o1gndeilisunmsiteds (u) 57.5 +32.0 (20-119)
ogwdnTiseAUTIL ALP > 500 ga/ans (Fu) 44.0 + 19.9 (20-75)
o1gasfiinuRnUnAvesnwsed (Fu) 105.0 £ 23.3 (79-129)
NUANRAUNAUDININSIE (I, Sovaz) 5, 50.0
periosteal reaction 3, 60.0
metaphysis irregularity 2, 40.0
nsggnin 1, 20.0

Mean # SD (min-max)
ALP alkaline phosphatase
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1n1ENI2ANUNS

(10 Aw)

Lifinnaznszgnung

(70 Aw)

p-value

wAAE (1n./nn./T1)

&l 2
§Uanidi 4
&Unvidi 6
&Uniii 8

Waanasa (un./nn./u)

§Uaidi 2
Uit 4
&UaviTl 6
&Uaidi 8

Indiud (glin/nn./ )

FUnidi 2
&Uaii 4
&Uavid 6
&Uavidi 8

YSuaunaseu (AMlawmass/nn./Ju)

Uil 2
&Uavidi 4
a1V 6
dUavidi 8

(80 Aw)

31.9 [45.5]
48.7 [106.8]
62.8 [115.2]
79.9 [126.0]

33.2 [28.4]
37.4 [56.7]
62.0 [90.0]
293.6 [60.2]

162.0 [82]
130.0 [182]
130.0 [249]
181.5 [563]

98.0 [39]
105.0 [31]
101.0 [32]
108.0 [28]

20.0 [8.1]
20.0 [89.3]
20.0 [11.1]
34.8 [90.4]

34.0 [19.0]
59.3 [69.2]
38.8 [27]
279.7 [160.8]

152.5 [84]
152.0 [137]
190.2 [132]
208.5 [239]

92.5 [40]
102.8 [21]
81.5 [37]
80.5 [25]

Median [IQR], *Significant at p-value < 0.05, logistic regression analysis
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35.5 [56.9]
49.4 [209.7]
70.7 [115.1]
81.3 [123.8]

33.2 [43.5]
37.4 [51.8]
69.2 [96]
293.6 [59.4]

169.5 [97]
130.0 [183]
101.5 [266]
178.0 [322]

101.0 [41]
106.0 [31]
103.0 [30]
111.0 [22]

0.001*
0.038*
<0.001*
0.020*

0.440
0.566
0.035*%
0.871

0.284
0.374
0.502
0.941

0.250

0.010*
0.026*
0.004*
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* significant at p-value < 0.05

*Significant at p-value < 0.05, logistic regression analysis
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A1519% 5:

n1LATI2Y multiple logistic regression Jadefilnasianiiznszgnuis

OR 95%Cl p-value
Amganldiin 12.40 1.81-84.77 0.010%
swznmﬁmmmi 1.10 1.03-1.18 0.008*
svezna e Ut 1.02 1.01-1.04 0.005*
szpznafliemsmvasnidonsm 1.01 0.98-1.04 0.359
Losuen ls@lud 1.02 0.94-1.09 0.694
Iasuen exdilulwaau 1.00 0.96-1.03 0.840
szoznafisnululsmenuia 0.98 0.96-1.00 0.183

*Significant at p-value < 0.05, logistic regression analysis
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Abstract

Background: Surgical aortic valve replacement (SAVR) is a standard procedure for symptomatic
aortic valve disease, however, there was a limited data about this procedure in Thailand
especially in terms of long-term outcomes. This study aims to present mid-term results
after aortic valve replacement as a single institution.

Methods: A retrospective cohort study was conducted. All 112 consecutive patients who underwent
isolated SAVR at Ramathibodi hospital between 2010 — 2015 were enrolled in this study.
Patient characteristics, operative procedures, perioperative complications and postoperative
outcomes were retrospectively reviewed from medical recording system. The endpoints were
overall survival at 30 days, 1 years and 5 years, peri-operative and valve-related complications.

Results: There was 112 patients. Seventy-eight (69%) patients were male. Median age was 66
(IQR 14-87). Median follow-up period was 36 months (IQR 24-60). The most common
pre-operative clinical symptoms were congestive heart failure followed by myocardial
infarction and angina pectoris. The majority of pathology was degenerative aortic stenosis.
Median of Euroscore was 1.5% (0.5-7%). Thirty-day, one-year and three-year survival of
isolated SAVR was 98, 96 and 96 % respectively. There were 4.4 % of the patients who required
a permanent pacemaker and stroke rate was 1.8%. In subgroup analysis, there was no
difference in overall survival between age < 60 and more than 60 years old. (P=0.67)

Conclusion: An isolate aortic valve replacement is a safe procedure with a low post-operative
complication and also demonstrate a good long-term outcome.

Keywords: aortic valve replacement, cardiac surgery
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Introduction

Natural history of aortic valve stenosis,
most of patients develop a symptom starting from
either angina or syncope to congestive heart failure.
Once, if these lesions are left untreated, it could
become lethal, with a median survival of less than
2 years in those with heart failure symptoms'”.
Medical therapy is not effective for the long-term
management of aortic valve disease. Surgical
aortic valve replacement remains the standard
of operation in patients with an acceptable risk
profile.

In 2016, 15,085 cardiovascular thoracic
surgery cases had been performed in Thailand
with 4,608 cases of valvular surgery. An isolated
aortic valve replacement (AVR) is the most
common primary valve procedure in Thailand.
In Ramathibodi hospital, we are tertiary-care center
which had been operated cardiac surgery more than
20 year. In recent year, we had been annually
performed 400 surgical cardiac cases per years.
The objective of this study was to demonstrate
in-hospital outcomes and long-term survival
of patients undergoing surgical AVR as a single
institution.

Methods

This study was a retrospective cohort from
consecutive patients who underwent elective
surgical AVR in Ramathibodi hospital, Bangkok,
Thailand between February 2010 and December
2015. Indications for AVR were a patient who has
a symptomatic and severe aortic valve disease
either aortic valve stenosis, regurgitation or mixed
type®. Preoperative coronary angiography was
routinely performed in patients whose age over
45 years or any suspicious of myocardial ischemia
such as abnormalities of regional wall motion or
history of chest pain and one or more cardiovascular
risk factors’. All patients did not have any significant
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stenosis of coronary artery disease. After being
discharged home, each patient was continuously
followed up every 1 to 3 months at the cardiovascular
surgical clinic. Patients whom could not be obtained
medical records or received emergency operation
were excluded from this study. The Kaplan-Meier
was used for survival analysis. Institutional review
board of research ethic committee has been
approved with protocol number of ID 01-60-48.

Definition of terms and outcomes

Elderly is a patient whom age over than
70 years old®

Severe aortic valve stenosis was defined
as aortic valve area less than 1.0 cm® and mean
gradient above 40 mmHg by echocardiography®.

Severe aortic regurgitation is divided into
3 categories; Firstly, the qualitative aspect is
abnormal or flail or large coaptation defect
for valve morphology, large central color flow
or dense continuous wave of regurgitant jet,
holodiastolic flow reversal in descending aorta
(end-diastolic velocity more than 20 cm/s).
Secondly, semiquantitative category is vena
contracta width more than 6 mm and pressure
half-time less than 200 milliseconds. Lastly,
quantitative one is an effective regurgitant orifice
area 30 mm?”or higher and regurgitant volume
at least 60 ml/beat®.

Dyslipidemia is defined as elevated total
or low-density lipoprotein (LDL) cholesterol levels,
or low levels of high-density lipoprotein (HDL)
cholesterol. End staged renal disease is defined
as a presence of renal function with estimated
glomerular filtration rate (GFR) <15 mUl/min.
Peripheral arterial disease means patients who
have the ankle-brachial index (ABI) less than 0.9. For
pre-operative risk score, the logistic EuroSCORE was
calculated by using the online calculator (http://
www.EuroSCORE.org/calc.html)’.
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Major adverse cardiovascular and cerebral
events (MACE)) is all-cause mortality; thrombotic
vascular events, acute myocardial infarction and
stroke. In the immediate post-surgical period acute
myocardial infarction is defined as creatinine kinase

MB levels higher 80 U/L.

Post-discharge acute myocardial infarction
is defined by two out of three of the following
symptoms: acute chest pain, signs of a new acute
myocardial infarction on the electrocardiogram
or elevation of relevant biomarkers. Stroke is stated
as neurological deficits lasting for more than

24 hours.'”

Surgical procedure

All surgical procedures were performed
by cardiothoracic surgical staff at Ramathibodi
hospital. SAVR were performed by using
cardiopulmonary bypass under mild systemic
hypothermia (30 to 34°C). Myocardial protection
was achieved using various solution such as blood
or crystalloid or colloid cardioplegia. For incision,
there were several approaches using either
a standard median sternotomy or partial median
sternotomy or right anterior thoracotomy approach.
Type of incision and myocardial protection was
selected by each surgeon. The operating surgeons
also selected the type of valve prosthesis according
to patient’s age, underlying disease and by their

preferences.

Post-operative anticoagulant therapy

In case of mechanical valve, all patients
received warfarin within 24 hours after surgery.
Anticoagulation effect of warfarin was monitored
by INR level. The acceptable level of INR was 1.8-2.5
for aortic valve replacement surgery. On the other
hand, all patients with bioprosthetic valve were
received both aspirin and warfarin within 24 hours
postoperatively. All patients will be continued
warfarin for 3 months with INR level at 1.8-2.5.

However, aspirin is continuously taken lifelons.
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Statistical analysis

For categorical variables, Chi-square tests,
Fisher’s exact test were used as appropriate.
Data with no normal distribution were analyzed
by Wilcoxon’s rank-sum test. Log rank test were
analyzed to demonstrated overall survival graph.
Continuous variables are presented as mean +
standard deviation (SD) unless otherwise noted .
P-values <0,05 were considered statistically
significant. All statistical analyses were performed
using STATA statistical software v.14,0 (Texas, USA.

Results

There were 112 patients who underwent
AVR at Ramathibodi hospital between 2010
and 2015. Median age at surgery was 65.5 years.
The majority of gender was male, 69%. Common
symptoms were congestive heart failure followed
by angina, myocardial infarction and stroke in
86.6%, 8.9%, 2.7% and 1.8%, respectively. The most
common etiology of aortic valve disease was
degenerative disease. Bicuspid aortic valve was
found in 23.2 percent of cases. Left ventricular
ejection fraction was 57%. Mean average of
EuroSCORE Il was 1.5% % 0.5%. All baseline
characteristics was shown in Table 1.

Cardiopulmonary bypass time and aortic
clamp time was 118.5 and 84.9 min, respectively.
Minimally invasive approach either through
hemi-sternotomy or anterior thoracotomy in 26.7
per cent of the patients. Only two patients (1.8%)
required insertion of an intra-aortic balloon pump
intra-operatively (Table 2).

During postoperative period, 2 (1.8%)
cases required re-operation for the control of
bleeding. Cardiac arrhythmia was the most common
complication in 26.8 per cent. Permanent stroke
was observed in 1.8% of patients. 30-day hospital
mortality was 1.8%. Causes of death in two cases
were intra-operative massive bleeding and intracranial
hemorrhage in the other case (Table 3). Regarding
mid-term outcomes in median follow-up period
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of 36 months, there were two patient’s dead within In subgroup analysis, there were 45 (40%)

6 months after the operation due to sepsis and  patients who age over than 70 years old. there was

the other from unknown cause (figure 1). no different in overall survival between young and
elderly group. (log rank test 18.2; P=0.67)

Basic characteristics data was shown in Table 1.

Demographics Mean (N = 112)

Age, mean (SD) 65.5 (12.4)
Male, n (%) 78 (69%)
smoker, n (%) 43 (38%)
Body weight, mean (SD) 63.2 (18)
Height, mean (SD) 156.6 (18)
NYHA, n (%)
1 30 (26.6%)
2 56 (50%)
3 25 (20.5%)
4 1 (0.9%)
Underlying disease, n (%)
Stroke 10 (8.9%)
Diabetes mellitus 25 (22%)
Hypertension 77 (68.7%)
End stage renal disease 9 (6%)
Atrial fibrillation 10 (8.9%)
Clinical presentation, n (%)
Congestive heart failure 97 (86.6%)
Myocardial infarction 3 (2.7%)
Angina pectoris 10 (8.9%)
Stroke 2 (1.8%)
Bicuspid aortic valve, n (%) 26 (23.2%)
Etiology, n (%)
Degenerative valve 84 (75%)
Rheumatic heart disease 6 (5.3%)
Infective endocarditis 7 (6.3%)
Prolapse 14 (12.5%)
other 1 (0.9%)
Ejection fraction, mean (SD) 57% (16)
Euroscore, mean (range) 1.5% (0.5%-7%)
Echo pre-op data for aortic stenosis
- Aortic valve area, mean (SD) 0.74 (0.26)
- Mean gradient, mean (SD) 59.15 (20.7)

NYHA, New York Heart Association
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Operative parameter was shown in Table 2

Operative detail Mean (N = 112)

CPB time, mean (SD) 121 (28.4)
Aortic clamp time, mean (SD) 86.6 (23)
Implant type, n (%)
Mechnical valve 70 (62.5%)
Bioprosthesis valve 36 (32.2%)
Sutureless valve 6 (5.3%)
IABP (Post-operative), n (%) 2 (1.8%)
Mini-AVR, n (%) 30 (26.7%)

CPB, cardiopulmonary bypass; IABP, intra-aortic balloon pump, AVR, aortic valve replacement

Post-operative event was shown in Table 3.

Post-operative event Mean (N = 112)

Reoperation for control bleeding, n (%) 2 (1.8%)
Post-operative arrhythmia, n (%) 30 (26.8%)
CVA (permanent), n (%) 2 (1.8%)
Heart block (need permanent pacemaker), n (%) 5 (4.4%)
30-day hospital mortality, n (%) 2 (1.8%)

CVA, cerebrovascular event

Kaplan-Meier survival estimate
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Mid-term outcome of over survival after patients received aortic valve replacement (Figure 1.)
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Discussion

In the current era with modern technology,
a number of surgical aortic valve replacement
cases have been decreasing and replaced by
percutaneous approach. Leon et al and Makkar et al
have published benefits of percutaneous valve
replacement over medical therapy in inoperable
high-risk patients'"?. In 2015, Micheal et al also
reported their results that percutaneous valve
implantation could be performed as an alternative
to surgery in high sursical risk cohort *.

However, there are two important findings
emerged from this contemporary study. Firstly, the
short-and long-term prognosis in patients undergoing
SAVR at our institution were excellent compared
to the expected survival in symptomatic patients
with aortic valve disease which is in the range of
2 to 3 years and also comparable with other
national countries base study result'***. Secondly,
the rate of postoperative complications of SAVR
in our study was also acceptable. Only 1.7 per cent
developed stroke and also 4.46 percent required
permanent pacemaker. Comparing with the
percutaneous valve series reported by Micheal et al
demonstrated that twenty percent of patients
requiring implantation of permanent pacemaker
and three percent with stroke".

In this study, there are many limitations
such as short follow-up time, retrospective nature
and completeness of data collection.

Conclusion

In conclusion, long term survival after aortic
valve surgery is excellent according to our result.
We believe that surgical aortic valve replacement
remains the gold standard of treatment in low
and intermediate risk operable symptomatic aortic
valve disease. However, the decision making should
be based on the multidisciplinary team, including
cardiologist, cardiac surgeon, anesthesiologist
and also the patients, discussion. Further study

Vajira Medical Journal: Journal of Urban Medicine
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in large-scale multicenter cohorts may improve
the outcomes by helping in establishment of best
practice for the patients.

Acknowledgement
Thank you for Mr. Theerapon Phungdee for
all supports.

Conflict of interest
none

Funding

none

References

1. Davies SW, Gershlick AH, Balcon R. Progression
of valvar aortic stenosis: a long-term retrospective
study. Eur Heart J 1991;12(1):10-4.

2. Horstkotte D, Loogen F. The natural history of
aortic valve stenosis. Eur Heart J 1988;9 Suppl
E:57-64.

3. lung B, Baron G, Butchart EG, Delahaye F,
Gohlke-Barwolf C, Levang OW, et al. A prospective
survey of patients with valvular heart disease
in Europe: The Euro Heart Survey on Valvular
Heart Disease. Eur Heart J 2003;24(13):1231-43.

4. Nkomo VT, Gardin JM, Skelton TN, Gottdiener JS,
Scott CG, Enriquez-Sarano M. Burden of valvular
heart diseases: a population-based study. Lancet.
2006;368(9540):1005-11.

5. Ross J, Jr., Braunwald E. Aortic stenosis. Circulation.
1968;38(1 Suppl):61-7.

6. Baumgartner H. The 2017 ESC/EACTS guidelines
on the management of valvular heart disease :
What is new and what has changed compared
to the 2012 guidelines? Wien Klin Wochenschr.
2018;130(5-6):168-71.

7. Windecker S, Kolh P, Alfonso F, Collet JP,
Cremer J, Falk V, et al. [2014 ESC/EACTS Guidelines
on myocardial revascularization]. Kardiol Pol.
2014;72(12):1253-379.

Mid-Term Outcome after Aortic Valve Replacement in Tertiary hospital

Sira Laohathai Montien Ngodngamtaweesuk Piya Samankatiwat

387



IBSDBAISHA:NSAISDBMAQSIVAlITDY
YN 64 atiun 6 weAINIEU - WAL W.A. 2563

8. Ashikhmina EA, Schaff HV, Dearani JA, Sundt TM,
3rd, Suri RM, Park SJ, et al. Aortic valve replacement
in the elderly: determinants of late outcome.
Circulation 2011;124(9):1070-8.

9. Nashef SA, Roques F, Sharples LD, Nilsson J,
Smith C, Goldstone AR, et al. EuroSCORE II.
Eur J Cardiothorac Surg 2012;41(4):734-44,
discussion 44-5.

10. Smilowitz NR, Gupta N, Ramakrishna H, Guo Y,
Berger JS, Bangalore S. Perioperative Major
Adverse Cardiovascular and Cerebrovascular
Events Associated With Noncardiac Surgery.
JAMA Cardiol 2017;2(2):181-7.

11. Leon MB, Smith CR, Mack M, Miller DC,
Moses JW, Svensson LG, et al. Transcatheter
aortic-valve implantation for aortic stenosis in
patients who cannot undergo surgery. N Engl J
Med 2010;363(17):1597-607.

12. Makkar RR, Fontana GP, Jilaihawi H, Kapadia S,
Pichard AD, Douglas PS, et al. Transcatheter
aortic-valve replacement for inoperable severe
aortic stenosis. N Engl J Med 2012;366(18):
1696-704.

288 Mid-Term Outcome after Aortic Valve Replacement in Tertiary hospital

Sira Laohathai Montien Ngodngamtaweesuk Piya Samankatiwat

13.

14.

15.

Mack MJ, Leon MB, Smith CR, Miller DC, Moses
JW, Tuzcu EM, et al. 5-year outcomes of
transcatheter aortic valve replacement or
surgical aortic valve replacement for high
surgical risk patients with aortic stenosis
(PARTNER 1): a randomised controlled trial.
Lancet 2015;385(9986):2477-84.

Astor BC, Kaczmarek RG, Hefflin B, Daley WR.
Mortality after aortic valve replacement:
results from a nationally representative
database. Ann Thorac Surg 2000;70(6):1939-45.
Clark RE. The STS Cardiac Surgery National
Database: an update. Ann Thorac Surg.
1995;59(6):1376-80; discussion 80-1.

. Kvidal P, Bergstrom R, Malm T, Stahle E. Long-

term follow-up of morbidity and mortality after
aortic valve replacement with a mechanical
valve prosthesis. Eur Heart J 2000;21(13):1099-
111



JIBSNvAIsSHaISaISNLvMAaQSIvQIIDY dwusaualdu

msuimunaussauswauiadsiswlunisidis=aagUoaniiniosiiv
mnfnsolunogUoadnnafaanssi

NUANTIAL 1YY We.aL.'

NaYY ATBINTLNA W.U.°

91381 Issuydand m.a”

1

2

3

vegheinyssng 4E H18N1TNEIUIE ANELNNEAERSITINGIVIA IIMENFEITUNTIEINY NTevnavuas Usemelng
ARSI AUTUNNEANERSITINGIUIA UMINGIFBUITUNTITNY NJamnumuas Ussmelng
madrunalulagguain paginemansuazinaluladguain dnInendeuniuns1ssy nsunmunuas Useinelng
HFnsie, Bla: areeya@nmu.ac.th

Vajira Med J. 2020; 64(6) : 389-96

http://dx.doi.org/10.14456/vm;j.2020.38

% 1
UnNAnga
anzivnnfneidunnzdfyi oy

WUaedngmdedin aussauznisguadUiedadudddyiaeiinl

o

e

@ o

Adrelianudaensdy annsgadeeiony uasvihligUiesentinuiniu

¢ = ~ = a A YY) o v A a a
ﬂq‘u53a\1ﬂl LW@LﬂiEJ‘ULV]ﬁluamiiﬂugsuQQWEHU']a’JGUPIGUWﬂE)uLLa%ﬂaﬁW@Nur}ﬂqiLaqﬁgjﬂmﬂjﬁlﬂﬂJﬂqﬁg‘WU

u

3

¥
a A

AR

Aanfiuniside: n1siteadsdifunsitefamenes wuunisnguinnaneunds nquiiegradu
NYIUIAIVITNIIUIU 20 mﬁﬁwmﬂwa@’ﬂasﬁﬂqmﬁ’aamimmas:ijﬁuﬁ 1 weAInIgu 2561
fefuil 31 unsrau 2562 Audunsiseaundnnislinanisise &l 1) %uﬁmuml,mmqﬂﬁﬁﬁ
nsnenuia leeldiuuuseidiu quick Sequential Organ Failure Assessment (qSOFA) Way
Sequential Organ Failure Assessment (SOFA) 2) Suthiuu ORI fimsdnfanssutundumeans
Husverna 3 ade laglisuiunsUssdiunngetozunnsesnnaniunsalausi 3) fulssduna
Tngdanzuuunoudismfanssunazndadisauanssy Iinszideyamlufennud fevas
Anade drudssuuinpsgiu Wisuiflsuaussousanazuuuanugndedlumsussifiunzeiooy
UNNTBIAIUENR Repeated Measure ANOVA

HAN13338: NauFI0E1 20 AU o1gwade 28.1 U dallngdumendauaslan Uszaunsalinouade 6.0 Y
NANTSUSLIUANSIOUSNUIN NA9N1TINNINTTY ALLUUNISUTEUALTTOULATUNINNBUNNTIANDNTTH

o v a

WauwuUuUreegrailvduddynieada (p < .001)

d5U: wuuinisnenuranaziuuUseiiugivdanalvneruiaivdndaussouznisilise ey Uae
fiflnnefungiaideunivluaniunisaisiaes egndlsfinumsiimahlulfufoinuatuesfony
Ussiuwaegesailendusrey mnldldfuazazaindenisufifau ornamluldfumiteaudu
Tunegtheingn wielidululufianafeatu

AdnAtY: NagiiuvgRawe, aussauy, fUeingm

TUNFUUNAIY 9 lw1en 2563 JUUAlUUNAIN 26 NINYIAL 2563 IUABUTUUNAIN 9 FamAw 2563




Vajira Medical Journal: Journal of Urban Medicine Original articles

Development of Nurses Competency for Monitoring Sepsis
among Patients in Surgical Intensive Care Unit

Kanokpan Ngammuk MNS'
Konlawij Trongtrakul MD?

Areeya Jirathananuwat PhD*
' Surgical Intensive Care Unit, Nursing Department, Faculty of Medicine Vajira Hospital, Navamindradhiraj University, Bangkok, Thailand
* Department of Emergency Medicine, Faculty of Medicine Vajira Hospital, Navamindradhiraj University, Bangkok, Thailand
° Department of Health Technology, Faculty of Sciences and Health Technology, Navamindradhiraj University, Bangkok, Thailand
* Corresponding author, e-mail address : areeya@nmu.ac.th
Vajira Med J. 2020; 64(6) : 389-96
http://dx.doi.org/10.14456/vm;j.2020.38

Abstract

Sepsis is one of the major cause of mortality for critically ill patients. Therefore, nursing competencies
are imperative to keep patients’ safety and decrease loss of organs, including to further survival.

Objective: To compare nursing competencies before and after based on nursing practice guideline
for sepsis patients.

Methods: This study was a one group quasi-experimental research on 20 registered nurses who
worked at surgical intensive care unit in November 1, 2018 to January 31, 2019. The guideline
was conducted through research utilization consisted of three steps. Initially, to determine
an appropriate nursing practice guideline and patient sepsis assessment by using gSOFA
and SOFA score. Secondly, to implement three period of interventions resulting to an organs
failure assessment based various scenarios. Lastly, to evaluate the scores difference before
and after development of nursing practice guideline. Data were analyzed by frequencies,
percentages, means, and standard deviations. Comparative analysis of means scores using
Repeated Measure ANOVA was also applied to the study.

Results: The average age of 20 registered nurses were 28.1 years. Most of them were females and
single with average 6.0 years of work experience. The score after using nursing practice
guideline for critical sepsis patients revealed significantly higher scores as compared before the
guideline were developed at p-value less than 0.001.

Conclusion: Nursing practice guideline and patient sepsis assessment could influence the increment
of competencies among registered nurses in simulation situation. However, these guidelines
should be used in practical work, evaluated and monitored continuously including application
to another intensive care unit. Consequently, the guideline for critical sepsis will stay in similar
direction.

Keywords: sepsis, competency, intensive patient
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Abstract

Objective: To study level of happiness and associated factors of first to sixth — year medical students
at Faculty of Medicine Vajira Hospital.

Methods: A cross — sectional descriptive study was conducted on first to sixth — year medical
students in academic year 2018. General demographic data questionnaire and Thai Happiness
Indicator (THI - 15) were used. Data analysis used descriptive statistics, simple logistic regression
and multiple logistic regression for inferential statistics.

Results: 429 medical students (87.9%), participating in the study, were happier than or as happy as
or less happy than general population which was equal to 32.9, 43.6 and 23.5 percent
respectively. Statistically significant factors were adequate sleep (p=0.001), good senior-junior
students relationship (p=0.018), being loved (p=0.002), good adaptability (p<0.001), participate
in at least 70% of the faculty or university activities (p=0.002), participate in at least 70% of
family activities (p=0.031) and moderate to high level of self-esteem (p=0.004).

Conclusion: Almost a quarter of all medical students at Faculty of Medicine Vajira Hospital were less
happy than general population. There are numbers of factors relating to happiness. Promoting
medical students’ self-esteem, adaptability skill, good interpersonal relationship, participation
in various activities and adequate sleep will not only increase their overall happiness but also
improve academic outcome. Moreover, it can also prevent mental problems.

Keywords: Happiness, medical students, factors
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Abstract

Objective: This study aims to assess the quality control performance in clinical chemistry using
sigma metrics and to compare sigma metrics after quality control improvements.

Methods: This study collected %CV data from IQC and % Bias from the EQA results derived
from performance evaluation using sigma metrics. The obtained data were used to identify
the cause for tests with low-sigma metrics and to improve quality. All results were used to
conduct comparative studies.

Results: Twenty-five tests were used to improve the quality control using the sigma metrics.
It was discovered that 19 tests before the quality control improvements were included in the
world class performance (> 6-sigma) and excellent performance (> 5-sigma) criteria which can
be used in the rules of 1,, (N = 2,R = 1) and 1,/2,, /R,. (N =2, R=1) respectively. After quality
control improvement, tests with the world class and excellent performance was increased to
22 included; glucose, creatinine, uric acid, cholesterol, triglyceride, HDL, LDL, total protein, AST,
ALT, ALP, CPK, LDH, amylase, GGT, magnesium, BUN, albumin, total bilirubin, calcium,
phosphorous and potassium. There was only 1 test with <d-sigma, chloride, that was applied
the maximum QC 1, /2 of ,,, /R, /3,./8 (N=2R=4)

Conclusion: The Cobas 6000 automatic analyzer (model C501) at the Clinical Chemistry Laboratory
of Tropical Medicine Hospital has an excellent diagnostic performance with a high level of
six-sigma which makes it possible to choose the suitable quality control rules for testing
programs. Beneficially, six-sigma provides cost saving, convenience, and easy to apply.
Moreover, using sigma matric helped to reduce the clinical testing workload. However,
laboratory worker must follow the all test items. In addition, the training program recognizing
of six-sigma is important. Therefore, staff should have knowledge and competence to select
quality control rules and interpret the control result.

Keywords: sigma metrics, quality control, improvements
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318113 %CV = %bias | %TEa sigma metric QC rule

1. Glucose 1.43 0.98 10 6.3 1,,(N=2,R=1)

2. BUN 172 214 105 a8 1,,/2, /R, /6, (N=2 R=2)

3. Creatinine 1.28 1.21 15 10.7 1,,(N=2,R=1)

4. Uric acid 1.74 1.54 17 8.9 1,,(N=2,R=1)

5. Cholesterol 1.59 1.12 10 5.6 13s/2,,/R, (N=2,R =1)

6. Triglyceride 1.51 1.87 25 15.3 1,,(N=2,R=1)

7. HDL 1.92 2.14 30 14.5 1,,(N=2,R=1)

8. LDL 14 1.42 10 6.1 1,,IN=2,R=1)

9. Total protein 1.32 1.45 10 6.5 1, (N=2R=1)

10. Albumin 152 195 10 53 135/2,,/R,, (N = 2, R = 1)
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12. ALT 148 143 20 125 1,,(N=2,R=1)
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23. Potassium 1.14 0.85 7.6 59 13s/2,,/R,, (N=2,R=1)

24. Chloride 1.30 1.32 5 2.8 Maximum QC 1, / 2 of ,, /R, / 3,/ 8,
(N=2R=4)

25. HbALC 110 165 6 4.0 1,/ 2, /Ry /6, (N=2R=2)

2. NANSANWYI %cv, % bias kay sigma metric
N8aN15USUUTIAUAIN 1NNITANYINUTY %cv
YBINNNITATIVIATIENREY 8NN 0.55-2.87 % Bias
Aga Windu 0.65 wazasaavinnu 4.86 d1msu
N13U5ELIUAIINAINITAVR A AL NITILATIEY LAETY
sigma metric LAAIAINITIN 2 A1 sigma metric
a ¢ I v A a . . =
Insgvinunmeglusyaualana (sigma metric > 6) i

16 19015 bAWN glucose, creatinine, uric acid,

v . . - a v £ a wa A aa '3 v
maUsegndld Sigma Metrics iiensUsuliuuagnisdiuusainsmvauaunmluviesljifnisiadl addnvedlsmenuianvmansiunieou

cholesterol, triglyceride, HDL, LDL, total protein,
AST, ALT, ALP, CPK, LDH, amylase, GGT, magnesium
seduRBey (Sigma metric > 5) i1 6 98n15 L&A BUN,
albumin, total bilirubin, calcium, phosphorous,
potassium zAUA (Sigma metric > 4) &I 2 59975 laun
sodium, HbA1C LLaﬂuiwmimaauﬁﬂzumwé’fthﬁ
sigma metric < 4 lauA chloride nan1sUsELlULERIAT

Tumns1an 2
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A5 2:

WaAsA1 sigma metrics AAIlAluarsIBN1ITAARUNEINSTUSUUTIAMA I wazidanng
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378119 %CV = %bias | %TEa @ sigma metric QC rule

1. Glucose 1.38 0.82 10 6.6 1,,(N=2,R=1)

2. BUN 1.52 1.96 10.5 5.6 13s/2, /R, (N=2,R=1)

3. Creatinine 1.31 1.32 15 10.4 135, (N=2,R=1)

4. Uric acid 1.74 1.54 17 8.9 1,,IN=2,R=1)

5. Cholesterol 1.42 1.32 10 6.1 1, N=2

6. Triglyceride 1.42 1.52 25 15.5 1, N=2

7. HDL 184 212 30 15.1 1,,,N=2

8. LDL 1.40 1.39 10 6.1 1, N=2

9. Total protein 1.38 1.53 10 6.1 1,.,N=2

10. Albumin 1.45 1.83 10 5.6 13s/2,,/R,. (N=2,R=1)

11. AST 122 132 20 14.2 1,.,N=2

12. ALT 138 149 20 13.4 1,,,N=2

13. ALP 287 382 30 9.1 1,,,N=2

14. Total bilirubin 2.53 4.86 20 5.9 13s/2,,/R,, (N=2,R=1)

15. CPK 152 1.59 30 18.7 1,,,N=2

16. LDH 1.18 1.42 20 15.7 L,,N=2

17. Amylase 121 112 30 238 1,,,N=2

18. GGT 2.18 2.86 22.2 9.3 1, N=2

19. Calcium 1.22 1.24 7.5 5.1 13s/2,,/R,, (N=2,R=1)

20. Phosphorous 1.09 1.25 8 5.9 13s/2,,/R, (N=2,R=1)

21. Magnesium 1.12 1.76 25 20.7 1, ,N=2

22. Sodium 0.55 0.65 2.9 4.0 1,/ 2, /R, /8, ,(N=2R=2)

23. Potassium 1.21 0.92 7.6 5.5 13s/2,,/R,, (N=2,R=1)

24. Chloride 1.21 1.23 5 3.1 Maximum QC 1, /2 of ,, /R, /3, /8,
(N =2,R=4)

25. HbA1C 110 1.42 6 4.5 1,./2, /Ry /8, (N=2R=2)

3. AsAnwUIoulfiouna sigma metrics 391504

NBU-NAIN15UTUUTINITAIVANAMAIN WU NOY
N15USUUTINMSAIUANANAIN 91U sigma metrics >
6 91U7U 15 919115 sigma metrics < 4 91U
2 979015 Antdusesazviniu 60 wag 8 AUAIRU
dunaen1sUTuUTINITAILANAMAINNUIT TTUIu
sigma metrics 4NN > 6 MU 16 518113 sigma
metrics < 4 $7u 1 5189715 Antduiesazlvindu 64
way 4 AUEIRU Fauanansedl 3

Fua gruwlnd dnsun meR Fnfan Auaudh

PNHANMTANWINITIN sisma metrics Lﬁam‘iﬂ’imﬁu
performance ¥84519NISNAADU LABYIIUNITIIUIU
25 $19M3 WoNIUIUUTINITAIUANANNIMAITNTIY
Anngvimaaiiaddn Wilugnisidenldng Westgard
rule WA¥IUHUNTAIUANAMN WAzl UTIENS
NAADU WU UIIUNITNAGBU HAT sigma metrics
Wudu $1u9u 12 nsvaaou liud slucose, BUN,

maUsegnald Sigma Metrics iiemsUsuliuuaznisyiuusinsmuvauaunmluviesljifnisiadl addnvedlsmenuianvmaniiuniou



cholesterol, albumin, BUN, ALP, total bilirubin, LDH,
calcium, phosphorous, HbA1C, sodium &g chloride
§ai olucose winTuann 6.3 WJu 6.6, BUN iy
970 4.8 1T 5.6, cholesterol fisiuan 5.6 1u 6.1,
albumin Lﬂ'm%uma 5.3 1Ju 5.6, ALP L‘ﬁu%uf\]']ﬂ 8.2
u 9.1, total bilirubin wisduan 5.3 1y 5.9, LDH
Wutuan 15.4 18 15.7, calcium wiaduain 4.8 1
5.1, phosphors tinauan 4.4 1fu 5.9, HbALC 1fisdy
911 4.0 Wy 4.5, sodium Wuduan 3.7 10y 4.0 uay
chloride fisuain 2.8 1Hu 3.1 wanImiosUuRns
1n13UTul TR NYeINTE UM TUJURIUNIATI
Aesesigldain performance vosIBNTTAREURTY "
ﬁquLﬂuﬁa%’i’ﬂ@mmwmaaﬁmﬂﬁﬁami LagINNSANT
wuihdisenisvadeuiifien sigma metrics anasdiuay
13 n1svadou 39l 12 n1svadou leun creatinine,
uric acid, triglyceride, HDL, LDL, total protein, AST,
ALT, amylase, GGT, magnesium g e sigma metrics
10.4, 8.9, 155, 15.1, 6.1, 6.1, 14.2, 13.4, 18.7, 23.8,
9.4 way 20.7 suadrdu Feluudaznisnageusaiien
> 6-sigma agluinauamda wag potassium A7 sigma
metrics 5.5 edsogluinusinidon uansitnsmeaaey
838 performance Tutnaua feusiazdan sigma metrics
anas

S719A15NA@eU sodium, chloride faugazdian

sigma metrics WXL wAdaoglutis sigma metric >4

wanIN1siUSEUiEBU sigma metrics naw-naINsUsUUTIMsAIUANAMN I Anluiosas
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paudanldng maximum QC 1,/2 of 3,/R,/3,/6x,
= v a wua v Y o aw
N = 6 Jaanviesufjiiinsld dnaaenndesiunuide
YBINRYIWT NAYIRUeE’, Degandt’, Xuehui Mao™ uay
Nanda SK' @i8ai1n15UseLiiu nuMIumIanve uay
wmdtunisuilunisaiuauaan e lilananday
Lawn nunutunaunIsnsey 1QC wag EQA lagyn
n1sUngsinwnarasuliisugunsniinIesieadinae
¥ preventive maintenance MuNNTFIY TAWABUTH
TiauslusunismIvguaMA LA AR T84
drunan1sTauisy sigma metrics 97UaU 25
NsNAEY NoUNISUTUUTINTAIUANAMAIN HATIN
agiegluinaui world class performance (> 6-sigma)
32U excellent performance (> 5-sigma) i 19 MAgOU
ansaling 1,, (N=2,R = 1) wag 1,/2,, /R, (N = 2,
R = 1) sudwiu Anludesay 76 usndanisusuuss
S & o2 a
n13AUANANAIN LiNTuTY 22 n1svaaey Andy
Fovaz 88 wazlunismagound sigma <4 naBLNES
Ay a v . a @ v
1 msnaaeunneadenly ng maximum AaluSesay 4
Y & [ . a & A
wansliiiuIn1sld sigma metrics 1ulnesilon
ansadnldinauninveinismaaeuluidazsenis
naaauld WazaINIIRANIUNANITATUANAMAN
agaaliladly viliiAnn1TRRIuINITATUANANA N
neluegrndusyuy

Performance IUIUNTNATIU %El‘c’.lﬁx
oy LN noay LN
MUl msusudse | msdsudse msududse

world class performance, > 6-sigma 15 16 60 64
excellent performance, > 5-sigma 4 6 16 24
good performance > 4-sigma 4 2 16 8
< d-sigma 2 1 8 4
Total 25 100

mMsUszandld Sigma Metrics iiiensuszdfiuuaznisuivuainsmuuannluiesujifinisied adtinvedlsimerunanymansiunieu | a17
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P0IRSI9 AT LSRR Cobas 6000 u C501
WosUfuRn1siadnatinvedlsameiuianymansiunsou
fiuszansamlunisnsradiasesioglusefuiidoy
fiszdu 6-sigma aglusydvas vinlausadenling
Tumsmuauaunmlsnzasifuenmsmagey'” fadu
nodrwlidudou Ussndnsuussanuaildiigainnislyd
a1saruauaun niuaudndu avainuazitene
nsUftRnuresyaaing anassnulunsagoud
Wi aeUURN5EA0AAnIN Useiliuna wasWaiu
wadladna 9 Tunismuauaunmegseiierely
wagmsiliasunnsenismaaey nszdulidming
e fURnsiiudsruddy dnseusniiniuiibes
six-sigma wnyAaNsluvdlsay danuianudila
Juegrsdlunisidenldng nisuvana vesnisaauay
AN szt lUUSuUTsRunuliiUssangnmeeld

nnANsIUUITAA

fideveveunniiuivns oy uazidmiii
VeIl uiRnsAlinaln lsameuianyaansiunsou
Aznymaniunteu wninerduning Mliausaile
wazlimsavayuduegiinasnszesialunisviide
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Acute Ischemic Stroke Prevention Among SmoKking
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Abstract

The workers have important role for establishing a stable family and developing a country’s
economic system. Healthy workers increase the ability of working performance, and thus, stable
income growth that can improve their quality of life. On the other hand, workers who have severe
health problems can have early morbidity or mortality including ischemic stroke. This is an emergent
group of insufficient blood flow to the brain which is called “Acute ischemic stroke” is an emergent
condition of insufficient blood flow to the brain®'*°. Several causes can lead to acute stroke,
including diabetes mellitus, hypertension, hyperlipidemia, lack of exercise, inappropriate
consumption, usage of contraceptive pill, and smoking. Previous studies showed that the highest
rate of smokers was in the working population aged between 15-59 years old. The risk of ischemic
stroke was higher in that particular population when compared to other groups, who were not
smoking”""*. Specially, concerns are made to the workers who are smoking in the area of urban.

This could result in higher risk of acute ischemic stroke®>*'"'®

. Therefore, the occupational health
nurse plays important roles to ensure the proactive health promotion among smoking workers
for preventing acute ischemic stroke. The occupational health nurses should focus on providing
knowledge and special counseling about smoking cessation for smoking workers so that they

can practice the effective behavior changing techniques in smoking cessation.

Keywords: acute ischemic stroke, smoking workers, roles of the occupational health nurse
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