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EDITORIAL 

 
 The 46th Myanmar Health Research Congress, organized by the Ministry 

of Health and Sports was successfully held in Department of Medical 

Research from 8th to 12th January, 2018 with the theme, "To prevent, 

Detect, Treat & Live with Cancer" in order to promote the awareness on 

increasing burden of the cancer in our country. A total of 110 research 

papers and 80 posters were presented by local and international 

researchers. During the academic session, not only cancers, but also the 

various disciplines of research areas including malaria, tuberculosis, 

hepatitis, dengue, maternal and child health, snake bite, food and drug 

administration, traditional medicine, reproductive health and environ-

mental health, were presented in the congress to achieve the highest 

quality in health care by promoting research capacity strengthening of 

the healthcare personnel. Apart from the paper and poster session,  

12 symposia and 4 scientific talks on current health issues in  

Myanmar were presented and discussed by the researchers to share and 

exchange their knowledge, comprehensive views, opinion and valuable 

experiences.  

Although presentation in the Research Congress is one of the routes for 

disseminations of the research findings, the researchers should be aware 

of the importance of contribution in way of the academic publications in 

local as well as international peer-reviewed journals. We have warmly 

invited all researchers who presented their research findings in Myanmar 

Health Research Congress to submit their papers to our Journal, 

Myanmar Health Sciences Research Journal.  

At the same time, the annual meeting of the MHSRJ editorial board 

members including the participation of International Editorial Board 

Members was held on January 10, 2018. In this meeting, we decided to 

promote the status of the journal by linkage to PubMed in the coming 

years by encouraging the researchers to submit the original as well as  
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review articles to MHSRJ taking the advantages of open-accessed and 

"free-of-charge" journal and ensuring the highly qualified peer review 

process.  

In this issue, we would like to highlight the important considerations on 

optimizing the use of antibiotics, as the pharmacologists' perspective 

with a leading article, "Evaluation of Pharmacokinetics and Pharmaco-

dynamics of Levofloxacin in Patients with Acute Exacerbation of 

Chronic Obstructive Pulmonary Disease". This hospital based analytical 

study indicated that the adequacy on pharmacokinetic and pharmaco-

dynamics of levofloxacin in patients with acute exacerbation of chronic 

obstructive pulmonary disease was found to be low to achieve the 

targeted value even in clinically cured cases. Rational use of antibiotics 

with correct dose is crucial to prevent antimicrobial resistance. 

Moreover, a total of 13 original research articles and 2 short reports 

were published in this issue providing the relevant up-to-date research 

findings on various topics such as vector control, serological aspect of 

malaria, metabolic syndrome in diabetes, paediatric and adult 

malignancies, cardio-vascular diseases, gestational trophoblastic 

diseases, influenza-like illness, multiple myeloma, physical fitness of the 

elderly people, lead poisoning and disclosure in HIV status. Moreover, 

short reports on applications of alumina nanoparticles from coal fly ash 

and iodine deficiency among pregnant women living in coastal region in 

Myanmar, are also reported.  

As every article in this issue provides considerable value in their 

respective research area, we believe that knowledge of the researcher 

would be improved to utilize the research findings in daily practice in 

health care with innovative ideas in various ways. Moreover, we would 

like to invite all readers to visit our MHSRJ web page, 

“www.myanmarhsrj.com” to access the archive of previous published 

articles.  
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Evaluation of Pharmacokinetics and Pharmacodynamics of Levofloxacin in 
Patients with Acute Exacerbation of Chronic Obstructive Pulmonary Disease 

 
Khin Hnin Pwint1*, Mar Mar Kyi2, Khin Chit1, Yamin Ko Ko1, 

Moe Moe Aye1, Phyu Phyu Aye1, Phyo Wai Aung1, Mya Mya Moe1 & Thizar Myo1 

 
1Department of Medical Research  

2University of Medicine 2 (Yangon) 
 

Certain antimicrobial therapy should target not only clinical success but 
prevention of resistance in future. In modern antimicrobial therapy, in 
addition to a measure of the potency of the drug for the pathogen (Minimum 
Inhibitory Concentration-MIC), a measure of drug exposure of the 
individual patient (pharmacokinetic data) becomes essential component  
in rational dosage regime. The aim of the study was to assess thepharmaco-
kinetic/pharmacodynamic (PK/PD) adequacy of levofloxacin in the 
treatment of acute exacerbation of chronic obstructive pulmonary disease 
(AECOPD). Hospital-based analytical study was done in 20 patients with 
AECOPD admitted to three teaching hospitals. Serial blood collection was 
done to determine pharmacokinetics of oral and intravenous infusion 
levofloxacin in these patients. Culture and sensitivity of infecting pathogens 
were done and PK/PD indices were calculated by integrating pharmacokinetic 
data(Cmax or AUC) with microbiological data (MIC). Pharmacokinetic para-
meters were not significantly different between different routes indicating 
interchangeability of the route of administration of levofloxacin. Pathogens 
isolated were Klebsiella spp. (20%), Escherichia coli (10%), Haemophilus 
influenzae (10%), Staphylococcus aureus (5%), Streptococcus pneumoniae 
(5%) and Pseudomonas spp. (5%). Although the resulted PK/PD indices 
were found to be low to achieve the targeted PK/PD values (Cmax/MIC of 
≥8-10 and AUC/MIC of ≥87) in most patients, 90% (18/20) achieved 
clinical cure. The results indicated that although patients got clinical cure, 
microbiological eradication was uncertain and risk of emergence of 
resistance was high. This study highlighted the need of efficacy indices 
(PK/PD indices) for optimizing antimicrobial therapies in various infections 
for prevention and reduction of antimicrobial resistance problem in 
Myanmar. 

Key words: Levofloxacin, PK/PD, COPD patients, Myanmar 
 

INTRODUCTION 

 
Lower respiratory tract infections (LRTIs) 
namely acute exacerbation of chronic 
obstructive pulmonary disease (AECOPD) 
and pneumonia are the leading infectious 
causes of death in most countries. In 
Myanmar, pneumonia and acute lower 
respiratory tract infections are listed among 
the leading causes of morbidity and 
mortality.1 Evolving drug resistance makes 
treating lower respiratory tract infections a 
major challenge. 

In practice, most empirical LRTI therapy is 
clinically based and bacterial eradication is 
usually considered secondarily. Failure to 
kill or eradicate causative bacteria is most 
likely to result from sub-optimal therapy 
which predispose to resistance emergence. 
Spontaneous clinical recovery may mask 
differences in bacteriological   effectiveness  
of antibiotics and allow suboptimal agents  
to continue to be prescribed.2, 3 Successful 
____________________________________ 
*To whom correspondence should be addressed. 
Tel: +95-95251323 
E-mail: khinhninpwint@gmail.com 
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antimicrobial therapy should target not only 
clinical success but prevention of resistance 
in future. In modern antimicrobial therapy, 
in addition to a measure of the potency of 
the drug for the pathogen (MIC), a measure 
of drug exposure of the individual patient 
(pharmacokinetic data) becomes essential 
component in rational dosage regime. 
Integration of MIC with pharmacokinetic 
(PK) parameter provides pharmacokinetic/ 
pharmacodynamic indices, which are 
valuable tools with which to predict clinical 
outcome, microbiologic outcomes and 
optimal drug dose.4, 5 Animal and clinical 
data indicated that the development of 
resistance is correlated with dosing 
regimens that do not achieve sufficiently 
high PK/PD indices.6 These indices  
include time above MIC (T>MIC); the  
ratio between peak serum concentration 
(Cmax) and MIC (Cmax/MIC) and relation 
between drug exposure i.e. area under the 
serum 24 hours concentration-time curve 
(AUC0-24) and MIC (AUC0-24/MIC). 

Levofloxacin is a fluoroquinolone anti-
bacterial agent characterized by a broad 
spectrum of antibacterial activity against 
aerobic microorganisms, both gram-
negative and gram-positive, which may 
cover most of the aetiological agents 
frequently responsible for AECOPD. As 
levofloxacin has a good bioavailability, 
early and simple change of route from 
intravenous to oral treatment is possible. 
Moreover, because of being given without 
interference with other drugs, having fewer 
side effects and an excellent and rapid 
bactericidal activity, levofloxacin offers the 
clinician and patient an excellent therapy  
for AECOPD. 

Studies on pharmacokinetics of quinolones 
like levofloxacin in correlation with MIC  
of commonly found pathogens (PK/PD 
indices) in Myanmar are urgently needed  
to assess whether the currently used 
regimens for LRTIs are really effective  
or not. Therefore, this study aimed to 
evaluate pharmacokinetic and pharmaco-
dynamic indices of the standard regimen of 

levofloxacin 500 mg once daily, frequently 
used in routine clinical practice for the 
treatment of patients with AECOPD.  
The most preferable treatments in AECOPD 
are those that are effective and minimize the 
amount of time that the patient spends  
in hospital. Oral or intravenous infusion 
levofloxacin has been prescribed frequently 
as either monotherapy or in combination 
therapy of AECOPD in Myanmar. There 
were some studies indicated that intra-
venous therapy incurred longer hospital 
stay, higher cost and more discomfort to 
patient than oral therapy.7, 8 

Therefore, the second objective was to study 
pharmacokinetic profiles of oral and 
intravenous infusion levofloxacin to 
expedite a sequential timely conversion 
from intravenous to oral therapy, or 
replacing intravenous with oral treatment 
for enabling both a cost-effective treatment 
of infections and an early hospital discharge. 
 

MATERIALS AND METHODS 
 

The study was prospective, non-blinded 
pharmacokinetic-pharmacodynamic study. 
Patients were recruited from North 
Okkalapa, Thingangyun and Insein general 
and teaching hospitals. Twenty patients with 
AECOPD (10 in oral group and 10 in 
intravenous infusion group) admitted to 
study hospitals participated in the study. 
Laboratory tests, sputum culture and 
sensitivity test and assay for levofloxacin 
were carried out at Department of Medical 
Research. Adult patients admitted to 
medical ward of study hospitals who were 
≥18 years of age, diagnosed as AECOPD by 
physician in charge, prescribed oral or 
intravenous infusion levofloxacin as part of 
their required medical care, were eligible for 
inclusion in this study and agreed to sign a 
written informed consent.  
Patients receiving therapy with any drugs 
capable of causing pharmacocokinetic drug 
interactions with levofloxacin and quinolone 
antibacterials within two weeks were 
excluded.  
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Identifications of organisms and suscepti-
bility testing for levofloxacin 

The aetiological agents were assessed by 
cultures of sputum before administration of 
drug and, whenever isolated, in vitro 
susceptibility (by Modified Kirby-Bauer 
method) to levofloxacin were tested. The 
results were interpreted by comparing with 
standard zone size for each drug from  
zone size interpretation chart as resistant, 
intermediate or susceptible. 

Pharmacokinetic study 
The intravenous infusion and oral pharma-
cokinetic evaluations were carried out on  
3rd day under steady-state conditions. From 
each patient, blood sample (3 ml) was taken 
from forearm vein through the cannula at 0, 
0.5, 1, 1.5, 2, 2.5, 3, 4, 6 and 24 hours after 
dosing. Levofloxacin plasma concentrations 
were analyzed by means of a high per-
formance liquid chromatography using  
the method of Wong et al.9 with some 
modifications. 
Analysis of pharmacokinetic parameters 
and PK/PD indices 
Data entry and analysis were done using 
Microsoft Excel 2007 and SPSS version 22. 
Model dependent pharmacokinetic analysis 
was done for each patient. PK/PD indices 
were also analyzed by Microsoft Excel 
2007. The level of statistical significance for 
all statistical tests was defined as a ‘p’ value 
less than 0.05.  
Ethical consideration 
This study was reviewed and approved by 
Ethics Review Committee of University of 
Medicine 2 (Yangon). 
 

RESULTS 
 

Patient characteristics  
Mean age of the patients was 71.4±9.63 years 
and male to female ratio was 1:2.3. The 
average weight was 48.23±11.45 kg with 
the mean BMI and creatinine clearance of 
0.44±4.64 kg/m2 and 7.68±21.58 ml/min, 
respectively. 

Bacteriological identification from sputum 
of AECOPD patients 

Only 11 out of 20 patients (55%) had  
a microbiologically confirmed bacterial 
etiology. The infection was monomicrobial 
in all cases and 6 different species of micro-
organisms were isolated. The most common 
pathogen was Klebsiella spp. (n=4, 20%), 
followed by Escherichia coli (n=2, 10%), 
Haemophilus influenzae (n=2, 10%), 
Staphylococcus aureus (n=1, 5%), Strepto-
coccus pneumonia (n=1, 5%) and Pseudo-
monas spp. (n=1, 5%). 

More than 80% of isolates were shown to be 
sensitive in vitro to levofloxacin except one 
Klebsiella spp. and Streptococcus pneumonia 
(Fig. 1). As most of the organisms isolated 
were gram-negative ones, azithromycin was 
not sensitive in most cases. Ceftriaxone  
was found out to be resistant to one 
Klebsiella isolate, Staphylococcus aureus, 
Streptococcus pneumoniae and Pseudo-
monas isolates (resistance percent - 36.4%). 
Co-amoxiclav resistance was found in one 
Klebsiella spp., one Haemophilus influenzae 
isolate and Pseudomonas isolate (resistance 
percent - 27.3%) (Fig. 1).  

 

 

 

 

 

 

 
 

Fig. 1. Sensitivity pattern of microorganisms iso-
lated from AECOPD patients  

 
The mean plasma concentration-time 
profiles of oral and intravenous infusion 
levofloxacin    in    AECOPD    patients   are  
compared (Table 1 & Fig. 2). Plasma levo-
floxacin concentration rapidly rose within 
1 hour and reached the peak at 1 hour in 
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both oral and intravenous infusion groups 
with the highest levels of 11.74±6.45 and 
19.22±6.07 µg/ml, respectively.  
 
Table 1. Comparison  of  pharmacokinetic para- 

meters of oral and  intravenous  infusion  
levofloxacin in AECOPD patients  

Para- 
meters Unit 

Oral  
(n=10) 

IV infusion 
(n=10) P  

value Mean SD Mean SD 
A µg/ml 21.80 9.29 31.70 18.02  
B µg/ml 10.42 6.18 8.98 2.88  
Kab h-1 2.06 1.25 2.83 1.26 0.2 
t1/2ab h 0.55 0.41 0.27 0.08 0.05 
Alpha h-1 0.47 0.10 0.6 0.19 0.07 
Beta h-1 0.06 0.02 0.05 0.02 0.3 
t1/2α h 2.04 0.72 1.62 0.79 0.2 
t1/2β h 12.73 3.85 17.1 6.19 0.07 
AUC µg/ml.h 212.64 93.57 265.24 103.71 0.2 
CL L/h 2.79 1.2 3.58 1.36 0.2 
Vd L 51.27 25.73 50.88 19.37 0.9 
Cmax µg/ml 11.74 6.45 19.22 6.07 0.02* 
Tmax h 2.1 1.41 1.05 0.16 0.03* 

A=Concentration  at time “0” which was  back extra- 
polated from  distribution  phase 

B=Concentration at time “0” which was back 
extrapolated  from  elimination phase 

Alpha=Distribution rate constant of two compart-
ment  model,  

Beta=Elimination rate constant of two compartment 
model  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Comparison   of   plasma   concentration-
time  profiles  of   oral   and  intravenous 
levofloxacin in AECOPD patients  

 
Plasma levofloxacin concentration then 
grdually decreased within 6 hours to 24 hours 
after administration in oral group but in 
intravenous infusion group, there was a steep 
fall within 1 hour and then a gradual fall   
up to 24 hours. Though the mean plasma 
concentrations of levofloxacin in intravenous 

infusion group of patients were higher than 
oral group at most time points, significant 
increase in concentration was seen only at 1 
hour sample (peak) (Table 1 & Fig. 2). 

Creatinine clearance (CLcr) of the patients 
ranged from 12.2 to 90.1 ml/min with the 
mean of 39.69±18.78 ml/min. Correlation 
by linear regression analysis showed 
positive correlation between estimated 
creatinine clearance (CLcr) and levofloxacin 
clearance (CL) of the COPD patients 
(r2=0.8041, p<0.05) (Fig. 3). 
 

 
Fig. 3.  Relationship between levofloxacin 

plasma clearance (CL)  and  estimated  
creatinine clearance  (CLcr)  by  means of   

 the  Cockcroft and Gault formula  
 
Pharmacokinetic-pharmacodynamic target 
attainment in AECOPD patients 

Infecting bacteria sensitive to levofloxacin 
were assumed to have MIC ≤2 µg/ml.10 

Studies have shown that both the Cmax/MIC 
and AUC0-24/MIC ratios are good predictors 
of fluoroquinolone efficacy. All patients 
achieved the desired Cmax/MIC at MICs  
of ≤1 µg/ml. However, only 11.11% (1 out 
of 9) achieved desired Cmax/MIC at 2 µg/ml. 
All patients achieved the desired AUC0-24/ 
MIC of ≥50 for treatment of infections 
caused by gram-positive pathogens with MICs 
of ≤1 µg/ml. For gram-negative organisms, 
only 66.67% of patients achieved desired 
AUC0-24/MIC ratio of ≥87 at a MIC of  
1 µg/ml. At MIC of 2 µg/ml, only 33.33% 
achieved lower threshold of targeted PK/PD 
index (AUC0-24/MIC ≥50), 22.22% achieved 
PK/PD index  of 87 and  no  patient achieved 
higher PK/PD index of 125 (Table 2). 
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Table 2. Percentage     of    AECOPD    patients 
achieving targeted PK/PD indices  with 
administration of levofloxacin  500 mg 
once daily dose  

PK/PD indices 
% of patients achieving target  
PK/PD indices at different MIC 

0.25 µg/ml 
(Low) 

1 µg/ml 
(Medium) 

2 µg/ml 
(High) 

Cmax/MIC     
10 100.0 100.0 11.1 

AUC0-24/MIC     
50  100.0 100.0 33.3 
87  100.0 66.7 22.2 
125 100.0 22.2 0.0 

For  sensitive  organism,  MIC  levels  of  0.25, 1 and  
2 µg/ml were used to evaluate  achievement of  target  
AUC0-24/MIC and Cmax/MIC indices for each  patient.  
The targeted PK/PD indices for levofloxacin are 
Cmax/MIC ratios of ≥10; AUC0–24/MIC ratio of  ≥87 
to 125 for gram-negative bacterial infections;  
AUC0-24 /MIC ratio of ≥35 to 50 for gram-positive 
pathogens.5, 11-13 

Outcome of therapy 

Median length of hospital stay was 5 and  
6 days for oral and IV treatment, respect-
tively. In patients who responded, clinical 
symptoms subsided in 2.50±0.52 days.  
At the end of levofloxacin therapy, the 
overall clinical success rate was 90% since 
18 out of 20 cases were cured.  
 

DISCUSSION 
 

In teaching hospitals where the present 
study was done, macrolides, second or third 
generation cephalosporins, co-amoxiclav 
and levofloxacin were found to be 
commonly used antibiotics either single  
or in combination therapy of AECOPD.  
In this study, sensitivity of pathogens to 
levofloxacin was the highest followed  
by co-amoxiclav and ceftriaxone (Fig. 1).  
The difference in sensitivity might be due to 
antibiotic usage pattern of the study hospitals.  

Furlanut, et al.14 reported that peak serum 
concentration of levofloxacin after oral and 
intravenous infusion were 7.93±3.44 µg/ml 
and 10.71±3.30 µg/ml, respectively and  
the values were lower than those found  
in Myanmar AECOPD patients. AUC0-α  
was 74.97±29.29 µg.hr/ml and 85.60± 
38.21 µg.hr/ml, respectively and these 

values were also lower than the present 
study. Lower clearance and longer 
elimination half-life were found in 
Myanmar AECOPD patients than other 
studies. The difference between Myanmar 
patients and other studies may be due to 
difference in weight (48.23±11.45 kg vs. 
71±15 kg) and difference in renal function 
(creatinine clearance of 37.68±21.58 ml/min 
vs. 73.13±6.0 ml/min). The results showed 
that Myanmar patients had a larger drug 
exposure to the test drug (levofloxacin).  

Most of the pharmacokinetic parameters 
were not different statistically between 
different routes of administration except 
higher Cmax and shorter Tmax in intravenous 
infusion group and the results of this study 
agreed with the study of Furlanut, et al.14  

The differences may be because of food 
effect in oral group as patients had to be 
allowed to take levofloxacin whether they 
were fasted or not. This study also clearly 
demonstrates that great inter-patient 
variability is present and high degree of 
variability was observed to depend on 
difference in renal function which was 
described by creatinine clearance. Saito,  
et al.15 and Kiser, et al.8 also reported that 
inter-individual variation in levofloxacin 
pharmacokinetics was largely related to 
estimated creatinine clearance since the drug 
is excreted unchanged from kidney. 

The results of present study showed that 
duration of hospital stay was 1 day shorter 
in oral group than intravenous group with 
no difference in pharmacokinetic parameters 
which determined the efficacy of levoflo-
xacin (AUC, Cmax) between the routes. 
Although intravenous levofloxacin should 
be considered the optimal route for initial 
empirical therapy in hospitalized patients 
with AECOPD, the oral route may represent 
both an effective and cost saving regimen in 
mild to moderate AECOPD outpatients or  
as a continuation therapy.  

In this study, almost all patients achieved 
the PK/PD target for gram-positive 
organisms (AUC/MIC of 35-50) showing 
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that AECOPD patients in the study hospitals 
would be adequately treated with 500 mg of 
levofloxacin once daily regime. However, 
because of the high incidence of infections 
caused by gram-negative organisms in 
AECOPD patients, higher targeted AUC0-24/ 
MIC ratios (≥87) are necessary for effective 
empirical therapy. Higher doses of levoflo-
xacin (i.e. greater than 500 mg/day) would 
be necessary to reliably achieve higher 
PK/PD indexes for treatment of infection 
caused by such organisms.  

Use of levofloxacin as part of combination 
regimens would be the most appropriate 
clinical approach for the empirical treatment 
of severe systemic infections, especially 
gram-negative bacterial infections in this 
population. Some studies suggested the  
use of high dose, short course therapy  
(750 mg)16 or twice daily regime of levo-
floxacin in the view of clinical and 
prevention of resistance.17, 18 

Although some patients in this study got 
clinical cure despite their low PK/PD 
indices, further emergence of resistance in 
those patients was questionable. Most of the 
patients in this study were elderly with 
decreased clearance resulting in increased 
plasma concentration. Even if in these 
patients, microbiological eradication and 
emergence of resistance was doubtful, the 
treatment outcome in younger patients with 
severe LRTIs (e.g., community acquired 
pneumonia) may be questionable with  
500 mg once daily regime. 
Conclusion 

This is the first study conducted in 
Myanmar regarding the pharmacokinetic 
disposition of levofloxacin in AECOPD 
patients. Despite several limitations, this 
study nevertheless provides the pharmaco-
kinetic profiles of oral and intravenous 
routes of levofloxacin in Myanmar people. 
Moreover, this study will support to 
increase awareness in the medical 
community of the importance of PK/PD 
indices in optimal dosage regime and 
prevention of antibiotic resistance. 
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The mosquito species  Aedes  aegypti  L.  is  a  major  vector  of  dengue  
fever  (DF),  dengue haemorrhagic  fever  (DHF),  Chikungunya,  yellow  
fever  and  Zika  fever.  Dengue virus transmission (serotypes 1-4) by Aedes 
mosquitoes is a public health problem that principally affects tropical 
countries. Myanmar is one of the DF and DHF endemic areas in Southeast 
Asia Region.  In mosquito control  programs,  botanical  origin insecticides 
(pyrethrum, rotenone, sabadilla etc.) have the  potential  to be used  as 
ovicidal, larvicidal and adulticidal of eggs, larvae and adult mosquitoes. 
Artemisia vulgaris (derived from Taunggyi Township, Shan State) dried 
leaves powder was subjected to hydro-distillation in a Clevenger-type 
distilling apparatus. The resulting oil was dried over anhydrous sodium 
sulphate and resulting 8 gm of essential oils were obtained from 100 gm of 
dried leaves powder.  Mosquito repellency assay was done  to  test  the  
efficacy  of  the  essential  oil  against  Aedes  aegypti  on  human  volun-
teers. Artemisia vulgaris essential oil applied on average 342 cm2

 
area of 

arm for 100% protection against Aedes aegypti  mosquitoes landing to probe 
the skin was found with the dose 0.08 g/ml or 0.0002 g/cm2. Repellency 
activity of complete protection time of Artemisia vulgaris oil dose  
0.0002 g/cm2 provided 97.62% protection for 30 minutes, 92.86% protection 
for 60 minutes and 85.71% protection for 120 minutes against Aedes 
aegypti. Artemisia vulgaris leaves essential oil did not cause dermal 
irritation when applied to human skin. No adverse effects on human 
volunteers were observed after application. Essential oil of Artemisia 
vulgaris leaves was found to have very effective protection from biting of 
Aedes aegypti.  

Key words: Repellency, Dilution, Protection, Artemisia vulgaris, Essential oil 
 

INTRODUCTION 
 
Each year, an estimated 50 to 100 million 
new cases of dengue occur around the 
world, of these, 500,000 cases correspond 
to dengue haemorrhagic fever with 
mortality of 5% (25000 cases).1, 2 The WHO 
initiative for vaccine Research (IVR), in 
collaboration with a wide range of partners, 
aims to facilitate the development and future 
introduction of safe, effective and affordable 
dengue vaccines.3 The mosquito species 
Aedes aegypti L. is a major vector of dengue  
fever (DF), dengue haemorrhagic fever 

(DHF), Chikungunya, Yellow fever and 
Zika fever. Dengue virus transmission 
(serotypes 1-4) by Aedes mosquitoes is         
a public health problem that principally 
affects tropical countries. Dengue haemor-
rhagic fever outbreaks were recognized as 
new diseases first in Myanmar in 1970 
caused by dengue type one.4 Dengue fever 
and dengue haemorrhagic fever are 
increasingly becoming serious public health 
___________________________________ 
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problems especially among the 5-10 and  
11-15 years old age groups and now noted 
15 years above, a vast majority of  the cases  
occur in 5-8  years  old age  group.5, 6 
Almost  half  of  the  global population lives 
in high-risk areas and currently more than 
100 countries experience dengue fever and 
dengue haemorrhagic fever.7 

Rapid, poorly planned urbanization in  
association  with  weak  regulatory policies  
for discharge  of  solid  waste  has  resulted  
in  the  accumulation  of  discarded  con-
tainers  in  most developing countries. These 
accumulations have favored the establish-
ment and geographic spread of this 
mosquito. The strategies to control dengue 
transmission used by the public vector 
control programs have not been adequate in  
most  countries. The emergence of insec-
ticide resistance, the difficulty of 
eliminating larval population through 
environmental sanitation and lack of 
efficacy of ultra-low volume insecticide 
spraying to control adults are factors which 
have limited the effectiveness of vector 
control programmes.8 The indiscriminate 
use of synthetic insecticides is creating 
multifarious problems like environmental 
pollution, insecticide resistance, and toxic 
hazards to humans.  

Globally, there have been conscientious 
efforts to overcome these problems, and 
great emphasis has been placed recently on 
environment friendly and economically 
viable methodologies for pest control. 
Phytochemicals obtained from the huge 
diversity of plant species are important 
source for safe and biodegradable 
chemicals, which can be screened for 
mosquito repellent, larvicidal and insecti-
cidal activities. Large numbers of plant 
products have been reported to have 
mosquito larvicidal and repellent activity 
against adult mosquitoes.9 In recent years 
essential oils have received much attention 
as potent bioactive compounds against 
various mosquitoes species.10 Artemisia 
vulgaris L. is a member of the Asteraceae 
family.  It is a tall (1-1.5 meter) aromatic, 

threatened perennial herb distributed 
throughout the northern temperature regions 
of Africa, Asia, Europe, India, Myanmar 
and North America. In Myanmar Artemisia 
vulgaris L. plants are abundantly present in 
Chin, Kachin and Shan State. In traditional 
medicine, this plant is widely used for the 
treatment of diabetes and extract of the 
whole plant is used for epilepsy and in 
combination for psychoneurosis, depression, 
irritability, insomnia and anxiety states.11  

It is necessary to find out more potential 
natural product in plants pest.  Synthetic 
insecticides are toxic and adversely affect 
the environment by contaminating soil, 
water and air.12 Therefore, there is a need to 
find out the alternative ways for environ-
mental safety, biodegradable, cost effective 
and indigenous methods to prevent 
mosquito bites. Recently increased interest 
is developing plant origin repellency effects 
as an alternative to chemical repellency.  
The study was undertaken to assess the 
repellent potential of essential oil of 
Artemisia vulgaris L. against Aedes aegypti 
mosquitoes. 
 

MATERIALS AND METHODS 
 
Aedes aegypti mosquito larvae and adult 
Aedes mosquitoes emerged from pupae 
were collected from  Hlinethaya  Township  
were  reared  in  laboratory  of  Medical  
Entomology Research Division, Department 
of Medical Research. Larvae were fed on 
DMR larva food. Adults were provided with 
10% sucrose solution and 8 weeks old 
mouse for blood meal. Mosquitoes were 
held at 26±2ºC, 65-75% relative humidity 
with a photo period of 12-hour light and  
12-hour dark. Mosquitoes were reared 
continuously in laboratory for repellency 
test. Laboratory-reared 3-5 days old mos-
quitoes were used for repellency of essential 
oil of Artemisia vulgaris.   
Mosquitoes species identification 

Larvae and adult mosquitoes emerged from 
larva survey were identified by morpho-
logical methods.13  
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Collection and preparation of extraction of 
Artemisia vulgaris leaves essential oil 
Artemisia vulgaris (Myanmar name: 
Shanmanaing leaves) were collected from 
Taunggyi Township, Shan State. A total of 
10 kilograms of Artemisia vulgaris leaves 
were cleaned and dried in shed place at 
room temperature for 30 days. Dried leaves 
were ground by grinding machine to make 
powder and finely ground 100 grams of dried 
leaves powder were mixed with 1000 ml 
distilled water and subjected to hydro-
distillation in a Clevenger-type distilling 
apparatus for two hours. The resulting oil 
was dried over anhydrous sodium sulphate 
and resulting 8 gm of essential oils was 
obtained from 100 gm of dried leaves 
powder. The essential oil was stored in 
airtight fuscous glassware in a refrigerator at 
4ºC until use. The extraction was done in 
Department of Botany, Yangon University. 
Repellent activity testing 
The repellent study was done according to 
the method of World Health Organization.14

 

Three to five days old blood starved  
50 numbers of female Aedes aegypti mos-
quitoes were kept in a steel net cage (59 x 
59 x 59 cm). The volunteer had no contact 
with lotions, perfumes, or perfumed soaps 
on the day of the assay. Using a pipette,  
1 ml of ethyl alcohol (95%) diluent used in 
the preparation of the test repellent was 
applied evenly to average 342 cm2

 
of 

forearm skin between the wrist and elbow of 
the volunteer and allowed to dry 1 minute. 
Before insertion of arm into the cage 
containing 50 Aedes female mosquitoes, the 
hands were protected by plastic gloves to 
protect mosquitoes bite. This procedure was 
done according to WHO.14  
The first step, ethyl alcohol applied forearm 
was inserted into the cage and the number of 
mosquitoes that landed on the skin during a 
30-second period was counted. The control 
forearm was carefully withdrawn and this 
arm was then treated with 1 ml of 0.1 g/10 ml 
of Artemisia vulgaris essential oil solution 
and allowed to dry. The treated arm was 
placed in the cage for another 30 seconds 

period and observed for mosquito landing. 
This procedure was repeated for each 
additional incremental of Artemisia vulgaris 
oil dose. The tests were carried out one after 
the other without delay and Artemisia 
vulgaris oil dose at each test was calculated 
as the sum of the doses applied to arrive at 
the cumulative dose for each test. Test was 
proceeded until the mosquito landing rate  
on the exposed forearm was less than  
10 females in 30 seconds. Two trained 
technicians recorded the number of 
landings. At the conclusion of the dose 
response experiment, 1 ml of ethyl alcohol 
was applied on the other forearm and 
allowed to dry. This forearm was inserted in 
the cage for 30 seconds to verify that the 
number of landings was more than 10 per  
30 seconds as was observed at the beginning 
of the experiment. 

Estimation of complete protection time 

The complete protection time of Artemisia 
vulgaris oil extract was determined when  
99 to 100% protection dose (0.08 g/ml) was 
used on 342 cm2 area of forearm skin 
between the wrist and elbow. Four mosquito 
cages (size 59 x 59 x 59 cm) each containing 
50 non blood fed 5 days old Aedes aegypti 
female mosquitoes were normally used. Two 
cages were used for testing two female 
volunteers and another two cages were used 
for testing two male volunteers. Same 
procedure was followed as above. In the first 
step, ethyl alcohol applied forearm was 
inserted into the cage and the number of 
mosquitoes that land on the skin during  
a 3-minute period was counted. The control 
forearm was carefully withdrawn from the 
cage. Then, 0.08 g of Artemisia vulgaris oil 
extract, prepared in 1 ml of ethyl alcohol 
solution was applied evenly on 380 cm2 of 
another forearm skin between the wrist and 
elbow. The treated arm was placed in and 
mosquito landing was observed. 

After 30 minutes, the 3-minute period  
Artemisia vulgaris oil repellent treated arm 
was inserted again into the cage and 
exposed for 3 minutes to determine landing 
activity. This procedure was repeated at  
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30 minutes intervals for 180 minutes and the 
procedure was used consistently throughout 
the experiment. The mosquitoes that landed 
on the hand were recorded and then shaken 
off before imbibing any blood. Complete 
protection time was estimated after experi-
ment. Same repellency test procedure was 
followed on other three volunteers. As 
Aedes aegypti is a day time biter, test was 
done between 08:00 hours and 16:00 hours. 
Tests were done in 15 x 10 x 10 ft room, at 
25-27ºC and relative humidity of 60-80%. 

Data analysis 

Data entry and processing was made using 
Microsoft Excel software. The average 
repellency data were subjected to calcula-
ting percentage protection of mosquito bite.  
P=1-(T/C)=(C-T)/C  

Protection (P) was expressed as a proportion 
of the number of mosquitoes landing on 
treated arm, (T) in relation to the number of 
landings on the control arm, (C) of the same 
individual. C was the average landing on 
two untreated arms.  
 

RESULTS 
 

Table 1.  Experiment  of  successive  Artemisia 
vulgaris  oil doses applied to arrive at 
a cumulative dose for Aedes aegypti 

A B C D E 
Left arm control 
  average area  
  342 cm2 

1 ml  
ethyl 

alcohol 
0 gm 18±1.83 Average 

control 
(Left+Right) 

17.5 (C) 
Left arm dose 1 0.01 0.01 4±0.82 77.14 
Left arm dose 2 0.01 0.02 3±0.82 82.86 
Left arm dose 3 0.02 0.04 2±0.82 88.57 
Left arm dose 4 0.04 0.08 0 100 
Right arm   
  control 

1 ml ethyl 
alcohol 

only 

0 17±1.41  

A=Application sequence, 4 replicates 
B=Repellent solution concentration to be applied in 

1 ml (g/ml), frequently added 
C=Cumulative amount of repellent (g/342 cm2 area)  

(Total amount) 
D=Average mosquito landing to probe the skin 
E=% protection [P=1-(T/C)=(C-T)/C]  
 
Successive cumulative dose of Artemisia 
vulgaris essential  oil  applied  on 342 cm2 

area of arm for 100% protection of Aedes 

aegypti mosquito landing to probe the skin 
was found to be dose of 0.08 g/ml or 
0.0002 g/cm2 as shown in Table 1. 
 
Table 2.   Repellency  test of Artemisia vulgaris 

oil 0.08 g/ml on 4 volunteers’ arms  
in laboratory 

Replicates 
(Repellent 

applied areas) 

Control* 
 

Duration of repellency test 
(Artemisia vulgaris oil 0.08 gm  

in 1 ml of ethylalcohol) &  
No. of mosquito bite 

A B C D E F 
Male 1 
  (362 cm2) 

16 1 2 3 5 7 9 

Male 2 
  (359 cm) 

17 0 1 2 2 4 7 

Female 1 
  (325 cm2) 

22 1 2 2 3 6 7 

Female 2 
  (321 cm2) 

29 0 1 2 2 4 7 

Total bite 
   (Average 
   342 cm2) 

84 
±5.94 

2 ± 
0.58 

6 
±0.58 

10 
±0.5 

12 
±1.14 

19 
±1.5 

30 
±1 

A=30 minutes (No. of mosquito bite) 
B=60  minutes (No. of mosquito bite) 
C=90  minutes (No. of mosquito bite) 
D=120 minutes (No. of mosquito bite) 
E=150 minutes (No. of mosquito bite) 
F=180 minutes (No. of mosquito bite) 
*=3 minutes (No. of mosquito bite) 
 
Table 3. Estimation of complete protection time 

of  Artemisia  vulgaris  essential  oil 
repellent against Aedes aegypti 

Dose 
0.0002 g/cm2 A       B C D E F G 

Control* 84 - - - - - - 
Percentage** 0 2 

(97.62) 
6 

(92.86)
10 

(88.10) 
12 

(85.71)
19 

(17.38)
30 

(64.29)
A=0 minute (No. of mosquito bite) 
B=30 minutes (No. of mosquito bite) 
C=60 minutes (No. of mosquito bite) 
D=90 minutes (No. of mosquito bite) 
E=120 minutes (No. of mosquito bite) 
F=150 minutes (No. of mosquito bite) 
G=180 minutes (No. of mosquito bite) 
*=Total number of bite (4 replicates) 
**=Percent protection of mosquito bites (4 replicates) 
 
Repellency activity of complete protection time 
of Artemisia vulgaris oil dose 0.0002 gm/cm2 
provided 85.71% protection for 120 minutes 
against Aedes aegypti and over 90% pro-
tection was found for 60 minutes, i.e. 97.62% 
protection for 30 minutes and 92.86% 
protection for 60 minutes (Table 2 & 3). The 
essential oil of Artemisia vulgaris leaves was 
found to have very effective protection from 
biting of Ae. aegypti mosquitoes. 
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DISCUSSION 
 

Insecticide residues in the environment as  
a result of chemical insecticide usage have 
turned the researcher’s attention towards 
natural products. In the past years, the plant 
kingdoms synthesize a variety of secondary 
metabolite which plays a vital role in 
defense of plants against insects/ mos-
quitoes. Mosquito repellents may be one of 
the most effective tools for protecting 
human from vector-borne diseases and 
nuisance caused by mosquitoes. Natural 
products are safe for humans when 
compared to that of synthetic compounds. 
Other researchers revealed that the 
screening of locally available medicinal 
plants for mosquito control would generate 
local employment, reduce dependence on 
expensive imported products and stimulate 
local efforts to enhance public health.15 
Different parts of the plants contain a 
complex of chemicals with unique 
biological activity16, 17  which is thought to 
be due to toxins and secondary metabolites 
which act as mosquitocidal agent.18 Smoke 
is still, the most widely used common 
methods of repelling biting insects that is 
used throughout the world.19  
Most households in the developing world 
rely on personal protection measures of 
limited effectiveness, such as burning 
mosquito coils or leaves. The bundles of 
dried Artemisia vulgaris L. were burned to 
repel biting insects since they contain insect 
repellents that can be released by 
combustion. The larvicidal, pupicidal, 
adulticidal, and repellent activities of 
Artemisia nilagirica against the mosquitoes, 
Anopheles stephensi and Aedesa egypti, 
were suggested that the leaf extract was 
used as a potent larvicidal agent.20 Artemisia 
extracts contain secondary metabolites 
mainly monoterpenoids such as vulgarole, 
spathulenol, vulgarin, triterpenoide: α-
amyrin, α-amryin acetate and fernenol.21  

The insecticidal properties of Artemisia 
vulgaris and other plants of the genus 
Artemisia have been attributed to the 

presence of these secondary metabolites. 
The compounds isolated from Artemisia 
vulgaris were mainly monoterpenoids such 
as linalool, camphor, isoborneol, borneol, 
terpinen-4-ol, isobornyl, nonanone-3, (α+β)-
thujone, bornyl acetate, β-pinene, myrcene, 
α-terpinene, limonene, and cineote. These 
compounds were reported as effective 
repellent compounds against Aedes 
aegypti.22 

Repellency activity of complete protection 
time of Artemisia vulgaris oil possessed 
significant repellent activity against Aedes 
aegypti. The dose 0.0002 g/cm2 provided 
85.71% protection for 120 minutes against 
Aedes aegypti and over 90% protection was 
found for 60 minutes i.e. 92.86% protection 
for 30 minutes and 97.62% protection for 60 
minutes, respectively. Although it exerted 
an effective biting protection time against 
Aedes aegypti, it is lower than the protection 
time of currently used synthetic compounds 
such as DEET, A13-37220, A35765 and 
CIC-4.23, 24  

These chemical compounds provide better 
and longer protection against many biting 
insects (ED50 and ED95 level=0.37-25.37 
µg/cm2, 3-8 hours). Repellent protection 
time in laboratory may change depending on 
the biological characteristics of the 
mosquito test population. Different in 
species and body size, sugar water 
availability, adult density in test cages, and 
mosquito age can affect test results.25-27  

Mixture of 5% vanillin and essential oil of 
Curcuma longa found effective repellent 
activity for 8 hours against Aedes aegypti, 
Anopheles dirus and Culex quinque-
fasciatus.28 Other researchers also observed 
that the repellent activity of methanol 
extract of Ferronia elephantum leaves 
against Aedes aegypti activity at 1.0 and  
2.5 mg/cm2 concentrations gave 100% pro-
tection up to 2.14±0.16 hours and 4.00± 
0.2.4 hours, respectively and the total per-
centage protection was 45.8% at 1 mg/cm2 
and 59.0% at 2.5 mg/cm2 concentrations for 
10 hours.29 These results revealed that 
essential oil of Artemisia vulgaris plant 
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extracts was very effective to prevent Aedes 
aegypti mosquitoes bite i.e. 85.71% protect-
ion for 120 minutes and over 90% 
protection for 60 minutes in day time. 

Conclusion 
From these results, the study concluded 
that the essential oil of Artemisia vulgaris 
leaves exhibits repellent activities against 
dengue vector mosquitoes. More studies 
are needed to elucidate the ovicidal activity 
against a wide range of mosquito species. 
The active compound responsible for 
repellent activity should be identified, 
which could be used to control different 
mosquito species in the future. These 
results could encourage the search for new 
active natural compounds offering an 
alternative to synthetic repellents and 
insecticides from other medicinal plants. 
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Malaria antibodies have been associated with transmission intensity  
and antibody responses are not much varied in seasonal condition.  
Antibody assessment is probable to provide a useful epidemiology tool.  
This study aimed to detect prevalence of antibody in different risk areas  
in different seasons. Community-based, cross-sectional descriptive study  
was conducted at high and moderate risk areas during rainy and dry seasons 
in 2012-2013. Rapid diagnostic testing was used for examination of antigens 
and antibodies. Microscopic examinations were done. Among total 414 
participants, malaria antigens and antibodies (P. falciparum/ P. vivax) were 
detected in 17.9% (74) and 19.1% (79) of participants, respectively. 
Participants with older age (35±12.7 years) had more prevalence of antibody 
than younger ones (31.4±14.4 years). Mean difference was 3.6 years 
(p=0.040). Antibody prevalence was higher in participants of high risk areas 
(20.4%) than those of moderate risk areas (17.6%). Variation of antibody 
prevalence between rainy and dry season was less than that of antigen 
prevalence. In high risk areas, antibody was 25.5% in rainy season and 
10.4% in dry season. Antigen prevalence had much variation with 32.9% in 
rainy season compared to 5.2% in dry season in high risk area. However, in 
moderate risk areas, antibody prevalence was 17.7% in rainy season and it 
remained with 16.7% in dry season. The antigen prevalence was 13.3% in 
rainy season and it was (0%) not found in dry season in moderate risk areas. 
Therefore, less seasonal variation of antibody prevalence between rainy and 
dry season was observed in moderate risk areas. The study concluded that 
protective effects of malaria antibody were observed in older age and 
associated with transmission intensity. Therefore, antibody assessment can 
probably provide useful epidemiology tool as it has less seasonal variation.    

Key words: Malaria antibody and antigen, Seasonal variation, Endemic area 

 
INTRODUCTION 

Malaria is one of the most severe public 
health problems worldwide. It is not only  
a leading cause of death but also a disease  
in many developing countries, where young 
children and pregnant women are mostly 
affected. According to the World Health 
Organization’s World Malaria Report  
(2009) and the Global Malaria Action Plan;  
3.3 billion people (half the world’s 
population) live in areas at risk of malaria 
transmission in 109 countries worldwide,  

35 countries (30 in sub-Saharan Africa and 
5 in Asia) account for 98% of global malaria  
deaths. In 2008, there were estimated 190-  
311 million clinical malaria episodes, and 
708,000-1,003,000 deaths. Malaria is the 5th 
cause of death from infectious diseases 
worldwide (after respiratory infections, 
HIV/AIDS, diarrheal diseases, and tuber-
culosis) in low-income countries.1  
___________________________________ 
*To whom correspondence should be addressed. 
Tel: +95-9402751359 
E-mail: dr.myintmoekyaw@gmail.com 
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In Myanmar, according to Myanmar Health 
Statistics (2010), malaria morbidities were 
10.75, 10.00 and 11.28 (per 1,000 popula-
tions) in 2008, 2009 and 2010, respectively. 
Mortalities were 1.84, 1.64 and 1.33 (per 
100,000 populations) in 2008, 2009 and 
2010, respectively. In 2010, percentage of 
populations living under malaria high  
risk, moderate risk, low risk and no risk 
areas were 22%, 25%, 16% and 37%, 
respectively.2 
Malaria infection caused by five species  
of Plasmodium (P. falciparum, P. vivax,  
P. ovale, P. malariae & P. knowlesi), 
produces malaria antibodies in one or two 
weeks after initial infection.3 These anti-
bodies persist for three to six months after 
parasite clearance and remain months or 
years in semi-immune persons in endemic 
areas where re-infection is frequent. 
However, in a naive patient, antibody levels 
fall rapidly.4 

Antibody prevalence was different in areas 
with stable and unstable malaria. In stable 
malaria area, antibody was more commonly 
found than unstable malaria area.5 
Accordingly, malaria epidemics could be 
expected to occur in areas with unstable 
malaria due to lack of antibody protection in 
those areas. This antibody protection might 
also be varied with epidemiological charac-
teristics of the community people such as 
age, occupation, past history of malaria, 
migration, high risk group, bed net 
utilization, past history of treatment, 
geography of residing areas and existing 
activities of preventive and control 
measures in the community. Therefore, by 
using antibody surveys, antibody prevalence 
resulting different antibody protection may 
be analyzed in various epidemiologic 
conditions of the communities. 

Malaria antibody responses are long lasting 
in human blood and those are not much 
varied in seasonal conditions. Therefore, 
cumulative responses can be detected in the 
malaria areas. In addition, antibody 
detection may facilitate to get accurate 
findings for malaria situation of the area 

more easily than antigen detection and 
microscopic examination for malaria 
parasites as these examinations cannot 
detect the infection for long duration, in  
low parasite density and in areas with  
low transmission. Moreover, microscopic 
examination results rarely reveal valid 
results and which may not reflect situation 
of malaria in the area. Thus, antibody 
detection may reveal not only endemicity 
situation of the area but also reveal the 
antibody protection among the community.6 

Malaria antibody assessment by ELISA is 
probable to provide a useful epidemiology 
tool which can detect malaria endemicity in 
transmission areas.7, 8 Malaria antibody to 
circumsporozoite antigen has been asso-
ciated with malaria transmission intensity9 
and also related with repeated exposure to 
infection in studies done at Brazil and Siri 
Lanka.10, 11  
General objective of the study was to detect 
the protective effects of malaria antibody 
among the community in malaria endemic 
areas in selected townships of Mandalay 
region. This study detected the levels of 
antibodies acquired against Plasmodium 
falciparum (P.f) and Plasmodium vivax 
(P.v) in residents living in selected 
townships of Mandalay Region. The study 
provided the serological data showing anti-
body protection in different epidemiological 
information. In addition, malaria situations 
of different areas were explained by anti-
body survey. Thus, this valuable information 
may be useful to apply in the stratification 
of malaria endemicity of the areas for pre-
vention and control activities.  

MATERIALS AND METHODS 

A community-based, cross-sectional descrip-
tive study was conducted during wet season, 
June to November in 2012 and dry season, 
February to March in 2013 at two villages 
(Chaung Gyi and Milann) of Thabeikkyin 
Township and two villages (Gaelong and 
Banpon) of Pyin Oo Lwin Township in 
Mandalay Region. In those villages, Milann, 
and Banpon were high risk transmission 
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areas (Stratum 1a; according to stratification 
done by VBDC) because those are moun-
tainous and located in the forest. These 
areas also have migrant population in 
development project sites which are gold 
mine and dam construction.   

The other two villages were clarified as 
moderate risk transmission areas (Stratum 
1b) because those are 1-2 miles away from 
the edge of forest and able to access to 
nearest health center within 1-3 hours by 
means of travel available.  

Sample populations 
A total of 414 participants were recruited in 
the study. Among these, 188 were from the 
villages of moderate risk and the others 226 
were enrolled from the villages of high 
transmission areas. 

Data collection and data management 
Pre-tested pro-forma was used to collect the 
data concerning epidemiological charac-
teristics of the residents in study townships. 
Total 30 microliters of blood samples  
were collected to do (a) microscopic 
examinations for malaria parasites (b) rapid 
diagnostic tests for malaria antigens  
(c) rapid diagnostic tests for malaria anti-
body. Binocular microscope was used for 
microscopic examinations of malaria 
parasites in field surveys.  

Parasite density was calculated as 
multiplication of parasite count by 8000 per 
number of WBC counted. Rapid diagnostic 
test (RDT) kits (SD Standard Diagnostics, 
INC) were used for examination of antigens 
and antibodies of P.f and P.v. Malaria 
Antigen P.f/P.v Test is one step, rapid, 
qualitative and differential test for the 
detection of HRP-II (Histidine-rich protein 
II) specific to P.f and pLDH (Plasmodium 
lactate dehydrogenase) specific to P.v. 
Diagnosis of antibody is the immuno-
chromatographic (rapid) test for the 
detection of all isotypes of antibodies (IgG, 
IgM, IgA) specific to P.f/ P.v antigen, 
Merozoite Surface Protein (MSP). Sensiti-
vity (95% Confidence Interval (CI)) of the 
RDT for malaria antigen P.f and P.v are 

99.7% (98.5-100%) and 95.5% (90-98.1%). 
Specificity (95% CI) for both antigen is 
99.5% (97.2-99.9%). Sensitivity of the RDT 
for malaria antibody P.f and P.v are 87% 
and 86%. Specificity of both antibodies is 
99.5%. The data relating epidemiological 
characteristics and serological results were 
collected with proforma during surveys. The 
recorded data were compiled, coded, entered 
into SPSS 20.0 software and analyzed.  

Ethical consideration 
Ethical approval was obtained from 
Department of Medical Research (Pyin Oo 
Lwin Branch) Ethics Committee to collect 
the blood samples and epidemiological 
statements for interview questionnaires from 
the participants. 

RESULTS 

A total of 414 participants were included in 
the study. Among them, 307(74.2%) were 
studied in rainy season and 107(25.8%) in 
dry season. Males were 279(67.4%) and 
females were 135(32.6%). Mean age (in 
year) of participants was 32.1±14.1. The 
youngest was 2 and eldest was 75 years. 
Age grouping were made as: young for 
below 10 years, teen age for 10 to 19, 
working group for 20 to 49 and old age for 
50 and above. According to age group, 
29(7%), 40(9.7%), 304(73.4%) and 41(9.9%) 
were distributed in below 10, 10-19, 20-49 
and 50 and above years of age group, 
respectively.  

Forty percent (40.1%) of them were 
farmers. The occupants such as fishermen, 
wood cutters, gold mine workers, laborers 
and charcoal makers were observed in 
13.3%, 12.6%, 9.7%, 6.5% and 6.3% of the 
participants, respectively. More than half of 
respondents i.e. 232(56%) were not bed net 
users absolutely. Nearly half of the res-
pondents, 188(45.4%) were from moderate 
risk areas and 226(54.6%) participants were 
from high risk areas. Malaria antigen for 
either P.f or P.v was found in 74(17.9%) 
and antibodies were observed in 79(19.1%) 
of total participants. 
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Table 1. Antibody and antigen prevalence by malaria risk area (n=414) 

Ab(+)=Antibody positive, Ag(+)=Antigen positive, Ab+Ag=Both antibody and antigen positive 

Antibody prevalence among age group in 
high risk areas showed as 13.3%, 13%, 
12.1% and 8.7% in below 10, 10-19, 20-49 
and 50 and above years of age group, 
respectively. In moderate risk areas, 
antibody positive were found in 0.0%, 5.9%, 
18.7% and 22.1% in below 10, 10-19, 20-49 
and 50 and above years of age group, 
respectively (Table 1). Participants with 
older age (35±12.7 years) had more 
prevalence of antibody than younger aged 
participants (31.4±14.4 years). Mean 
difference was 3.6 years (p=0.040).  
Among total 414 participants, by RDT 
testing, antibody positive for P.f, P.v and 
mixed cases were found in 51(12.3%),  
19(4.6%) and 9(2.2%) participants, respec-
tively. Antigen positive for P.f, P.v and 
mixed were found in 38(9.1%), 31(7.5%) 
and 5(1.2%) participants, respectively. 
Those are shown in Table 2 and Table 3.  
On microscopic examination, all antigen 
positive cases i.e. 74(17.9%) were micro-
scopically detected with parasitaemia. On 
the other hand, all antigen negative cases 
were not detected with parasitaemia on 
microscopic examination in this study.  

Antibody prevalence by endemic areas and 
by seasons  

In high endemic area, 27 had antibody 
positive and 19 had mixed with both 
antibody and antigen among 226 tested 
population. In moderate endemic area,  
31 had antibody and 2 had mixed with 
antigen and antibody. Therefore, antibody 
prevalence was higher in high risk areas 
with 20.4% (27+19) of 226 tested partici-
pants   residing  in  those  areas  and   it  was  

 
Table 2. Antibody   and  antigen  prevalence  by 

season in high risk area (n=226) 
Rainy(n=149) Dry(n=77) 

AB(+) (%) Ag(+) (%) AB(+) (%) Ag(+) (%) 
P.f P.v Mix P.f P.v Mix P.f P.v Mix P.f P.v Mix 
20 

(13.4) 
14 
(9.4) 

4 
(2.7) 

23 
(15.4) 

21 
(14.1) 

5 
(3.4) 

5 
(6.5) 

3 
(3.9) 

0 
(0) 

2 
(2.6) 

2 
(2.6) 

0 
(0) 

Ab(+)=Antibody positive, Ag(+)=Antigen positive, 
P.f=P. falciparum, P.v=P. vivax 
 
Table 3. Antibody and antigen prevalence by  

season in moderate risk area (n=188) 
Rainy(n=158) Dry(n=30) 

AB(+) (%) Ag(+) (%) AB(+) (%) Ag(+) (%) 
P.f P.v Mix P.f P.v Mix P.f P.v Mix P.f P.v Mix 
22 

(13.9) 
1 

(0.6) 
5 

(3.2) 
13 

(8.2) 
8 

(5.1) 
0 
(0) 

4 
(13.3) 

1 
(3.3) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

Ab(+)=Antibody positive, Ag(+)=Antigen positive, 
P.f=P. falciparum, P.v=P. vivax 

lower in moderate risk areas with 17.6%  
(31+2) of 188 tested participants residing  
in respective areas. Similarly, antigen pre-
valence was higher in high risk areas with 
23.5% (53 of 226 tested populations) and  
it was lower in moderate area with 11.2% 
(21 of 188 tested populations). 

Antibody prevalence was 25.5% (38 of 149 
tested participants) in rainy season and it 
was only 10.4% (8 of 77 tested participants) 
in dry season in high risk area. However, in 
moderate risk areas, antibody prevalence 
was 17.7% (28 of 158 tested participants) in 
rainy season and it remained with 16.7%  
(5 of 30 tested participants) in dry season. 
There was large difference of antigen 
prevalence between rainy and dry season in 
both areas. The antigen prevalence was 
32.9% (49 of 149 tested populations) in 
rainy season and it was only 5.2% (4 of 77 
tested populations) in dry season of high 
risk area. Similarly in moderate risk area, 

High risk area (n=226) Moderate risk area (n=188) Total (%) 
  Ab(+) (%) Ag(+) (%) Ab+Ag (%) Tested Ab (+) (%) Ag (+) (%) Ab+Ag (%) Tested  

Age 
 (Year) 

<10 2(13.3) 2(13.3) 1(6.7) 15 0(0) 1(7.1) 0(0) 14 29(7) 
10-19 3(13) 6(26.1) 0(0) 23 1(5.9) 1(5.9) 0(0) 17 40(9.7) 
20-49 20(12.1) 23(13.9) 16(9.7) 165 26(18.7) 15(10.8) 1(0.7) 139 304(73.4) 
50 + 2(8.7) 3(13) 2(8.7) 23 4(22.1) 2(11.1) 1(5.6) 18 41(9.9) 

Sex Male 17(11.3) 20(13.3) 15(10) 150 19(14.7) 15(11.6) 2(1.6) 129 279(67.4) 
Female 10(13.2) 14(18.4) 4(5.3) 76 12(20.3) 4(6.8) 0(0) 59 135(32.6) 

Season Rainy 19(12.8) 30(20.1) 19(12.8) 149 26(16.5) 19(12) 2(1.3) 158 307(74.2) 
Dry 8(10.4) 4(5.2) 0(0) 77 5(16.7) 0(0) 0(0) 30 107(25.8) 

Total (%)   27(11.9) 34(15) 19(8.4) 226 31(16.5) 19(16.1) 2(1.7) 188 414 
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the antigen prevalence was 13.3% (21 of 
158 tested population) in rainy season and it 
was (0%) not found in dry season.   
According to prevalence of antibody and 
antigen for P.f and P.v by seasonal 
distribution in both moderate and high risk 
areas, more percentage of antibody and 
antigen were found in rainy season than dry 
season. However, antibody prevalence 
variation between rainy and dry season was 
less than antigen prevalence variation 
between rainy and dry season. Those are 
described in Table 2 and Table 3. 

 
DISCUSSION 

 
Studies on malaria antibody showing in 
seasonal and endemic area difference are 
very few in Myanmar. This study provides 
prevalence of malaria antibody not only in 
dry and wet season but also in different 
endemic areas. 
Seroprevalence of malaria antibody among 
females was lower with 6.2% (14/226) in 
high risk regions. It was higher among 
males with 14.2% (32/226) in high risk 
areas. However, it was lower in males in dry 
season with 2.1% than females with 9%. 
Antibody prevalence was higher among 
older aged participants (35±12.7 years) than 
younger aged participants (31.4±14.4 years). 
Mean difference was 3.6 years (p=0.040). 
Study done in Gambia revealed that sero-
prevalence was increased with age and 
lower in males 17.5% than females 21.3%.12  

In this study, malaria antibody assessment 
showed difference in antibody prevalence 
between high and moderate risk areas. 
Antibody prevalence was higher in high risk 
areas (20.3%) than moderate risk areas 
(17.6%). Antibody prevalence was also 
associated with antigen positive rate. The 
antigen was higher in high risk areas with 
comprising 23.5% (53 of 226 tested 
populations) than moderate risk areas which 
comprised 11.2% (21 of 188 tested 
populations). Therefore, this study revealed 
that malaria antibody assessment could 
estimate malaria endemicity in malarious 

areas. A biochemical study done in 
Tanintharyi Region reported that malaria 
antibody assessment was a useful tool for 
rapid detection of malaria transmission 
intensity. It revealed that malarial antibodies 
reflect cumulative exposure and is less 
influenced by seasonality due to the longer 
duration of specific antibody responses. In 
the study, malaria antibody was found in 
121(27.07%), 32(5.77%) and 23(5.08%) for 
Plasmodium falciparum and in 62(13.87%), 
20(3.60%) and 21(4.63%) for P. vivax 
malaria in high, moderate and low transmi-
ssion microstratified areas, respectively. 
Malaria antigen for P. falciparum was 
discovered in 39 (11.47%), 4 (0.72%) and  
1(0.23%) and for P. vivax 11(3.24%),  
1(0.18%) and 4(0.93%) in high, moderate 
and low transmission areas, respectively.13  
This study also revealed different antibody 
prevalence between rainy and dry season in 
both areas. According to prevalence of 
antibody and antigen for P.f and P.v by 
seasonal distribution in both moderate and 
high risk areas, more percentage of antibody 
and antigen were found in rainy season than 
dry season. However, antibody prevalence 
variation between rainy and dry season was 
less than that of antigen. Antibody level 
remains in sera for longer period after 
parasite clear. Therefore, antibody level 
showed less seasonal variation. A study 
done in Mandalay also revealed as malaria 
antibody responses are long lasting in 
human blood and those are not much varied 
in seasonal conditions. Therefore, cumula-
tive responses can be detected in the malaria 
areas.6 
Conclusion 
According to the results of this study, it was 
concluded that malaria antibody was more 
prevalent in elder age group than younger 
age group. Antibody was higher in high risk 
areas than moderate risk areas. Another 
point to be considered was that malaria 
antibody prevalence in studied area had less 
seasonal variation. Antibody prevalence 
variation between rainy and dry season was 
less than that of antigen.  
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Therefore, it was also concluded that 
transmission endemicity could be estimated 
by antibody assessment in the malaria 
endemic areas.  
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Metabolic syndrome (MS) is one of the fastest growing health problems 
worldwide. It is major risk factor for both diabetes and cardiovascular 
disease. Many candidate gene studies have identified the linkage between 
MS and a number of genes. The insulin receptor substrate-1 (IRS-1) gene 
especially at codon 972 (G972R) is also a candidate for insulin resistance in 
type 2 diabetes and MS. The aim of the present study was to determine the 
insulin receptor substrate-1 gene (G972R) polymorphism and MS in type 2 
diabetes mellitus (T2DM) patients. The genomic DNA of the 100 subjects 
from Diabetes Out-patients Department of YGH was amplified by 
polymerase chain reaction (PCR) and digested by restriction fragment length 
polymorphism (RFLP) with BstN1 used for codon 972. Metabolic syndrome 
was defined as in IDF (International Diabetes Federation) criteria. Metabolic 
syndrome was found in 84% (16/19) of carrier patients and 82% (67/81) of 
non-carrier patients. It was not significantly associated with presence or 
absence of IRS-1 (G972R) mutation. There was a significant difference 
(p=0.005) in proportion of MS between IRS-1 (G972R) non-carriers with 
family history of diabetes mellitus and those without. It, therefore, seems 
reasonable to argue that family history of T2DM does not play an important 
role in the development of MS in the IRS-1 (G972R) non-carrier. 

Key words: Insulin receptor substrate-1, Metabolic syndrome 
 

INTRODUCTION 
 

Metabolic syndrome (MS) is a very 
common, multi-component condition charac- 
terized by insulin resistance, dyslipidaemia, 
abdominal obesity and hypertension, that  
is associated with an increased risk  
of T2DM, cardiovascular disease and 
artherosclerosis.1  

Insulin resistance is present in the majority 
of people with MS. Thus, metabolic 
syndrome is strongly associated with risk 
for incident diabetes, likely because some of 
its components are more strongly associated 
with diabetes risk.2 Hong Kong has one  
of the highest prevalence of diabetes  
(8.6%) and various components of MS 

(11.6-23.6%) in Asia.3 Metabolic syndrome 
was detected in 39.6% of patients with acute 
ischaemic stroke and 50% of patients with 
acute myocardial infarct in Myanmar 
subjects.4, 5  
The etiology is complex, determined by the 
interplay of both genetic and environmental 
factors.6 Candidate gene studies have 
identified linkage between MS and a 
number of genes such as PPAR gamma, 
adiponectin, and beta-adrenergic receptors.7 
Moreover, De la Cruz-Mosso, et al.8 
suggested that the -844 G/A PAI-1 
polymorphism was related with the risk of 
_________________________________________________
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developing metabolic syndrome, obesity 
and atherogenic dyslipidemia, and the 
HindIII C/G PAI-1 polymorphism was 
associated with the increase of total 
cholesterol levels in Mexican children.  
In addition to these genes, in a previous 
insulin receptor substrate-1 (IRS-1) proteins 
have been identified and IRS-1 functions as 
one of the key downstream signaling 
molecules pathway.9, 10  

The binding of insulin to its receptor 
triggers a complex signaling cascade of 
protein phosphorylation and dephospho- 
rylation culminating in the metabolic and 
mitogenic effects of insulin.  Elucidation  
of insulin signaling pathway has been 
central to understanding the mechanisms 
underlying insulin resistance in diabetes. 
The insulin receptor is a tetrameric protein 
composed of two α- and two β-subunits. 
The β-subunit cytosolic domain possesses 
tyrosine kinase activity. Insulin binding to 
the α-subunit extracellular domain activates 
the β-subunit tyrosine kinase, resulting in 
both autophosphorylation of the receptor 
and phosphorylation of downstream signal 
transduction elements. The autophospho- 
rylation of the insulin receptor tyrosine 
residues starts up a protein phosphorylation 
cascade. First out are a set of proteins known 
as insulin-receptor substrates (IRS-1-4). 
These are coupled to several additional 
protein kinase signal systems: Pathways 
signaling through PI3-kinase and phosphati-
dylinositol (3, 4, 5) P3 (PI-3 kinase and 
protein kinase B/Akt), Mitogen-activated 
protein kinases (MAPKinases).11 Thus, 
genetic changes in IRS-1 may potentially 
contribute toward the development of 
insulin resistance, the most common of 
these being a glycine to arginine change at 
codon 972 (G972R).9  

And also, the G972R polymorphism of  
IRS-1 gene was associated with insulin 
resistance, salt sensitivity and non-dipper 
hypertension.12 However, not many studies 
exist concerned with relationships between 
IRS-1 gene polymorphism and MS. 
Therefore, the aims of the study were to 

determine IRS-1 gene (G972R) polymer-
phism and proportion of MS in T2DM 
patients and also examine the relationships 
between gene polymorphism and MS. 
 

MATERIALS AND METHODS 
 

After getting informed consent, history 
taking and physical examinations including 
anthropometric measurement were done and 
5 ml of blood samples were collected from 
diabetic patients attending Diabetes Out-
patients Department of YGH. Fasting blood 
sugar, lipid profile, polymerase chain 
reaction (PCR) and Restriction Fragment 
Length Polymorphism (RFLP) for IRS-1 
gene were measured at Pathology Research 
Division, Department of Medical Research. 
Data were analyzed by SPSS (version 16.0) 
statistical software. Metabolic syndrome 
was defined as in IDF (International 
Diabetes Federation) criteria. The disease 
association with proportions of sample 
variables was tested by ῾Chi’ square test 
with 95% confidence interval. 
Ethical consideration 

The study including proforma and written 
informed consent form was submitted to the 
Ethical Review Committee, UM (I), Yangon 
to obtain ethical approval study. 
 

RESULTS 
 

Among 100 T2DM patients, 81 patients 
were of homozygous (G/G) genotype, 18 
patients were of heterozygous (G/A) and 
only one patient of homozygous (A/A) 
genotype. The allele frequencies of ῾G’ was 
90% and that of “A” was 10% (Fig. 1). 
 
 
 
 
 
 
 
 

Fig. 1. Homozygous A/A genotype of codon  
972 IRS-1 gene at lane 5 

108bp

51bp

108 bp 

 

51 bp 



 

23 

Table 1. Distribution   of   metabolic   syndrome  
in  the  IRS-1 (G972R) carrier and non- 
carrier groups 

Metabolic  
syndrome 

Carrier (n=19) 
(%) 

Non-carrier (n=81) 
(%) 

Remark 

Presence 
Absence 

16(84) 
3(16) 

67(82) 
14(17) NS 

NS=not significant, P value=0.876 
 
Metabolic syndrome distribution in the IRS-1 
(G972R) carrier and non-carrier groups  

Metabolic syndrome was found in 84% 
(16/19) of carrier patients, 82% (67/81) of 
non-carrier patients. Metabolic syndrome 
was not significantly associated with 
presence or absence of IRS-1 (G972R) 
mutation (Table 1). 
 
Table  2.  Metabolic   syndrome   between   IRS-1  

(G972R) non-carriers with  and without  
family history of diabetes mellitus (DM)  

Metabolic 
syndrome 

IRS-1(G972R)  non-carrier   

With family 
history of DM 

Without family 
history of DM 

Total Remark 

Presence 15 52 67 
S Absence 4 10 14 

 19 62 81 
S=Significant, P value=0.005 
 
Metabolic syndrome between IRS-1 
(G972R) non-carrier with and without 
family history of diabetes mellitus 

There was significant difference (p=0.005) 
in proportion of MS between IRS-1 
(G972R) non-carriers with family history  
of diabetes mellitus and those without 
(Table 2). 
 

DISCUSSION 
 

Prevalence of IRS-1 (G972R) polymorphism 

The prevalence of G972R polymorphism in 
the present study was much higher than 
other studies in Asia region. The BMI of  
the present study was 28.35±4.36 which  
was much higher than 24±3.0 (Japan),13 
25.69±5.27 (Northern Indian)14 and 25.1±4.3 
(South Indian).15 But the prevalence of 
G972R  does  not seem  to be related  to  

BMI since the prevalence was quite high 
15.8%  in   the   Orkunoglu, et al.16   study  in  
which BMI is 22.14±3.98. Polymorphism 
plus other environmental and metabolic risk 
factors could increase one’s chance of 
developing T2DM. 
Metabolic syndrome distribution in the IRS-1 
(G972R) carrier and non-carrier groups 
The prevalence of MS seems to vary among 
different study populations based on the 
presence of risk factors including BMI,  
life styles, ethnicity, race, age and sex.  
It was 83% in the present study, 85%  
in Scott, et al. study,17 59.5% in Ranjith,  
et al.,18 54.2% in Rojas, et al.,19 64.6% in 
Chung-Hua.20 
The prevalence of MS was varied when the 
criteria used for the diagnosis of MS were 
different. Using the clinical definitions, 
namely the original NCEP-ATP III, the 
prevalence of MS in the Philippines in 2003 
was 11.9%. It became 18.6% when the 
modified AHA/NHLBI criteria were used.21 
Similarly, the prevalence of MS as defined 
by the NCEP ATP III criteria was 60.4% 
whereas it was close to it, but not exactly 
the same, 59.5% in young Indian patients 
when the IDF criteria were used.18  
In the present study, MS was not signi-
ficantly associated with IRS-1 (G972R) 
polymorphism (84% in carrier vs. 82% in 
non-carrier).  Such absence of association 
between MS and insulin resistance was 
reported also by Ranjith, et al.18 

But Sarac, et al. study showed there was 
statistically significant association of IRS-1 
and IRS-2 polymorphisms with MS.22 One 
reason for absence of association between 
MS and polymorphism is the present study 
included 100 overweight and obese subjects 
with T2DM and Sarac, et al.22 study had  
100 MS subjects and 30 normal control 
subjects. In addition, the present study 
determine the relationship between MS    
and G972R carrier and non-carrier group    
and that of Sarac, et al.22 study showed 
relationship between gene and 100 MS and 
control groups.  
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Metabolic syndrome between IRS-1 (G972R) 
non-carrier with and without  family history 
of diabetes mellitus 
In the present study, the proportion of IRS-1 
(G972R) non-carrier without family history 
of diabetes mellitus was higher than that 
with family history of diabetes mellitus  
in the MS patients, so there was a 
significant association between MS and 
without family history of diabetes mellitus 
in IRS-1 (G972R) non-carrier. In a 
nationally representative sample of United 
State adults without diabetes, family history 
of diabetes shows a significant, independent 
association with metabolic syndrome.23  

Although family history of diabetes 
associated with MS,24 the prevalence of 
chronic diabetic complications and 
metabolic syndrome is not associated with 
maternal type 2 diabetes in Scheffel, et  al. 
study.25 It, therefore, seems reasonable to 
argue that family history of T2DM does not 
play an important role in the development of 
MS in the  IRS-1 (G972R) non-carrier. 
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Although the incidence of paediatric malignancy is on rise, little is known 
about the epidemiology of pediatric cancer especially in low and middle 
income countries. In Myanmar, reports on the pattern and incidence of 
childhood cancer are very few. Reliable paediatric cancer data are essential 
for assessing the magnitude of this problem and for paediatric cancer care. 
Therefore, this study was aimed to describe the relative frequencies of 
various paediatric malignancies in Yangon Children’s Hospital (YCH)  
and their distributions according to age and sex. This hospital-based 
retrospective study covered all children aged 0 to 14 years with confirmed 
malignancies. We reviewed hospital records of Haematology-Oncology 
Unit, YCH from January 2012 to December 2014. A total of 609 patients 
were diagnosed as cancer during study period. Among them, 379(62.2%) 
were haematological malignancies and 230(37.8%) were solid tumours. 
Acute lymphoblastic leukemia (27.5%), acute myeloblastic leukemia 
(14.3%), Non-Hodgkin’s lymphoma (14%) and retinoblastoma (9.7%) were 
four most common childhood malignancies. Wilm’s tumour (6.8%), 
neuroblastoma (6.7%), germ cell tumour (4.1%) and rhabdomyosarcoma 
(3.6%) were also common. Less common were brain tumours (2.1%), 
Hodgkin’s lymphoma (1.5%) and Burkitt’s lymphoma (1.0%). Prevalence 
was higher in boys (58.6%) than girls (41.4%) with male to female ratio 
1.5:1. About half (50.9%) of the patients were younger than 5 years and 
prevalence was less in more than 10 years age group (15.7%). As data were 
collected from hospital, not from population, findings from this study might 
not be the representation of our national statistics. But as Haematology-
Oncology Unit in YCH is one of the two paediatric oncology centers in 
Myanmar and patients from most regions of the country attend this hospital 
for specialist care, these findings might reflect the burden of paediatric 
malignancy in Myanmar. 

Key words: Paediatric malignancies, Yangon Children’s Hospital 
 

INTRODUCTION 
 

The incidence of childhood tumour and type 
vary greatly throughout the world.1 Although 
it is relatively rare, comprising less than 1% 
of cases of malignant disease,2 its incidence 
is on rise.3 Surveillance, Epidemiology, and 
End Results (SEER) reports from the 
National Cancer Institute (NCI) indicated 
that approximately 164 cases of cancer 
occur per 1 million populations less than 20 
years of age.4 Paediatric malignancies come 
next to accident as the leading cause of 

death among children in the developed 
world, remaining one of the major causes of 
death in children between the ages of 0 to  
14 years.1 In developing countries like India 
childhood mortality is still due to malnu-
trition and infections, but paediatric tumors 
are also rising in number.5 

With the major advances in the diagnosis, 
multi-modality    therapy,    development   of 
____________________________________ 
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rational use of combined chemotherapy  
and improved supported care, the cure  
rate in childhood cancer has increased 
tremendously and over 60% of all childhood 
cancers are now curable.6 In developed 
countries, childhood cancer cure rate 
increased up to 80%7 and five-year survival 
for certain cancers for example, Hodgkin 
disease and retinoblastoma, was 95% in 
2007.3 However, over 80% of the world’s 
children with cancer live in less privileged 
countries,7 where the cure rate is much 
lower. Moreover, very little is known about 
the epidemiology of pediatric cancer in  
low- and middle-income countries (LMICs). 
Cancer registries are almost nonexistent, 
and underdiagnosis and underregistration 
are additional barriers; the development of 
childhood cancer registries in LMICs should 
be prioritized.8 There is a lack of nationwide 
population based cancer registries on the 
incidence and patterns of childhood cancer 
in developing countries9 and this also limits 
our knowledge of the epidemiology of 
pediatric cancer. Additionally, good quality-
population level statistics on the occurrence 
of cancer at young age have been more 
difficult to obtain than in adult.10 Serious 
under reporting, even in western countries, 
has been documents.11, 12 

Due to these difficulties, costs, and uncer-
tainties associated with accurate population 
based cancer registries, hospital registries 
are the only available source of information 
for assessing the disease pattern in 
community, also serving as a practical first 
step toward a possible population-based 
assessment of cancer incidence rate.13, 14 As 
reduction of child mortality is one of the 
Millennium Development Goals; initiatives 
aimed at reducing the burden of non-
communicable diseases, including child-
hood cancer, are needed to be developed.8 

Myanmar is the second largest country  
in Southeast Asia with an estimated  
total population in 2010 of 59.13 million  
of which 18.84 million were children  
<15- years- old.15 There are two pediatric 
oncology and hematology centers in 

Myanmar located at Yangon and Mandalay 
Children's Hospitals serving the southern 
and northern regions of the country, 
respectively but there is no national 
population based pediatric cancer registry.16 
Reliable paediatric cancer data is essential 
for assessing the magnitude of this problem 
and for qualified paediatric cancer care.8 
Although many papers have been published 
on this in some developing countries,10 
reports on the pattern and incidence of 
childhood cancer in Myanmar are very few. 
The aim of this study was to describe the 
relative frequencies of various paediatric 
malignancies and their distribution according 
to age and sex. It can help assessing  
the burden of paediatric malignancies in 
Myanmar and the information collected has 
the potential to assist scientific analysis, 
planning and research. 

MATERIALS AND METHODS 

In this retrospective study, 3-year hospital 
records of Haematology-Oncology Unit, 
Yangon Children's Hospital, from January 
2012 to December 2014 were used. All 
children with cancer, aged 0 to 14 years 
diagnosed by means of histological or 
cytological examination during that period 
were included in the study. Tumour  
types were classified according to SEER 
(Surveillance, Epidemiology and End 
Results) modification of ICCC (International 
Classification of Childhood Cancer) by 
National Cancer Institute (NCI).17 Data 
were extracted from the hospital records 
using the predesigned proforma. The profile 
of childhood cancer was studied focusing on 
the prevalence of tumors according to age, 
sex and type of tumors. 

RESULTS 

From January 2012 to December 2014,  
a total of 609 children were admitted  
to Haematology-Oncology Unit, Yangon 
Children's Hospital, with confirmed malig-
nancies, of which 379 cases (62.2%) were 
haematological malignancies and 230 cases 
(37.8%) were solid tumours. 
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Leukemia constituted 43.5% (265 cases) of 
all childhood malignancies; among them 
Acute lymphoblastic leukaemia was the 
most frequent leukemia, accounted for 63% 
(167 cases) of all leukemia cases. The next 
most common leukemia was acute myeloid 
leukemia accounted for 32.8% (87 cases)  
of total leukaemia patients. Among lym-
phomas, Non-Hodgkin lymphomas were 
more prevalent (85%, 85 cases) than 
Hodgkin’s lymphoma (9 cases, 9%) and 
Burkitt’s lymphoma (6 cases, 6%) (Fig.1). 
Retinoblastoma was the most frequently 
found solid tumour (59 cases, 9.7%) of  
 
 

 
 

 
 

 

 

 

 
 
 

Fig.1. Common  haematological malignancies in  
          YCH during the study  

 
 
 
 
 
 
 
 
 
 
 
 

 

A = Others G = Pancreaticoblastoma 
B = Ovarian cancer H = Hepatoblastoma 
C = Wilm’s tumour I = Germ cell tumour 
D = Colon cancer J = Neuroblastoma 
E = Osteosarcoma K = Brain tumour 
F = Rhabdomyosarcoma L = Retinoblastoma 

Fig. 2.  Common    solid    tumours    in    YCH 
during the study   

all cancer patients admitted to Yangon 
Children’s Hospital. Second common solid 
tumours were Neuroblastoma (41 cases, 
6.7%) and Wilm’s tumour (41 cases, 6.7%) 
followed by germ cell tumour (25 cases, 
4.1%), rhabdomyosarcoma (22 cases, 3.6%) 
and brain tumour which accounted for only 
2.1% of all childhood malignancies, 13 cases 
(Fig. 2). The prevalence of paediatric malig-
nancies in Yangon Children’s Hospital 
became higher in 2013 than 2012 but it was 
slightly lower down in 2014 (Table 1). 
 
Table 1.  Number  of  childhood  cancer cases in 

YGH (2012-2014) 
Year Male Female Total 
2012 103 78 181 
2013 138 88 226 
2014 115 87 202 

 
Table  2.  Gender distribution of paediatric cancer 

patients admitted  to Yangon Children’s 
Hospital  during the study  period  

Tumour types F % M % Total % 
Acute lymphoblastic 

leukemia 
68 11.2 99 16.3 167 27.5 

Acute myeloblastic 
leukemia 

40 6.6 47 7.7 87 14.3 

Chronic myeloid leukemia 4 0.6 5 0.8 9 1.5 
Juvanile myelomonocytic 

leukemia 
1 0.2 1 0.2 2 0.3 

Non-Hodgkin's lymphoma 23 3.8 62 10.2 85 14.0 
Hodgkin's lymphoma 0 0 9 1.5 9 1.5 
Burkitt's lymphoma 0 0 6 1.0 6 1.0 
Langhan cell histiocytosis 3 0.5 6 1.0 9 1.5 
Haemophagocystic 

lymphohisteocytosis 
4 0.6 1 0.2 5 0.8 

Brain tumour 8 1.3 5 0.8 13 2.1 
 Primitive neuroecto-

dermal tumour 
0 0 2 0.3 2 0.3 

Neuroblastoma 17 2.8 24 4.0 41 6.7 
Malignant nerve sheath 

tumour 
0 0 1 0.2 1 0.2 

Retinoblastoma 31 5.1 28 4.6 59 9.7 
Wilm's tumour 16 2.6 25 4.1 41 6.7 
Heptoblastoma 5 0.8 7 1.2 12 2.0 
Osteosarcoma  3 0.5 1 0.2 4 0.7 
Rhabdomyosarcoma 11 1.8 11 1.8 22 3.6 
Liposarcoma 0 0 1 0.2 1 0.2 
Germ cell tumour 13 2.1 12 2.0 25 4.1 
Others malignant epithelial neoplasms    
Adrenal carcinoma 1 0.2 0 0 1 0.2 
Paranasal sinus tumour 1 0.2 0 0 1 0.2 
Squamous cell carcinoma 0 0 1 0.2 1 0.2 
Colon cancer 1 0.2 1 0.2 2 0.33 
Pancreatoblastoma 0 0 2 0.3 2 0.33 
Ovarian cancer 2 0.3 0 0 2 0.33 
Total 252 41.4 357 58.6 609 100 

M=Male, F=Female, %=Percentage 

A = Juvanile myelomonocytic leukemia 
B = Bukitt’s lymphoma 
C = Langerhan cell histiocytosis 
D = Haemophagocytic lymphohistiocytosis 
E = Chronic myeloid leukemia 
F = Hodgkin’s lymphoma 
G = Non-Hodgkin’s lymphoma 
H = Acute myeloblastic lymphoma 
I = Acute lymphoblastic 
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Paediatric malignancies were affected more 
in boys (58.6%) than girls (41.4%) with the 
ratio of 1.5:1 (Table 2). 
 
Table 3. Age  distributions of   paediatric   cancer 
              types among 609 patients in YGH 

   Tumour types Age (Years) Total % <5 5 to 10 >10 
Acute lymphoblastic 
leukemia 

77 57 33 167 27.4 

Acute myeloblastic 
leukemia 

29 40 18 87 14.3 

Chronic myeloid leukemia 1 4 4 9 1.5 
Juvanile myelomonocytic 

leukemia 
1 0 1 2 0.3 

Non-Hodgkin's lymphoma 26 41 18 85 14 
Hodgkin's lymphoma 2 5 2 9 1.5 
Burkitt's lymphoma 6 0 0 6 1 
Langhan cell histiocytosis 8 1 0 9 1.5 
Haemophagocystic 

lymphohisteocytosis 
4 1 0 5 0.8 

Brain tumour 1 11 1 13 2.1 
Primitive neuroectodermal   

tumour 
0 2 0 2 0.3 

Neuroblastoma 34 5 2 41 6.7 
Malignant nerve sheath 

tumour 
0 1 0 1 0.2 

Retinoblastoma 51 7 1 59 9.7 
Wilm’s tumour 34 7 0 41 6.7 
Heptoblastoma 9 0 3 12 2 
Osteosarcoma 0 1 3 4 0.6 
Rhabdomyosarcoma 12 9 1 22 3.6 
Liposarcoma 0 0 1 1 0.2 
Germ cell tumour 14 6 5 25 4.1 
Adrenal carcinoma 1 0 0 1 0.2 
Paranasal sinus tumour 0 0 1 1 0.2 
Squamous cell carcinoma 0 1 0 1 0.2 
Colon cancer 0 0 2 2 0.3 
Pancreatoblastoma 0 2 0 2 0.3 
Ovarian cancer 0 2 0 2 0.3 
Total (%) 310 

(50.9) 
203 

(33.3) 
96 

(15.8) 
609 100 

 
About 51% (309/607) of all patients 
belonged to below 5 years age group, one 
third (34%, 203/607) were aged 5-10 years 
and 15% (95/607) were more than 10 years. 
Acute lymphoid leukaemia (ALL) was peaked 
(25%, 77/309) before the age of 5 years, 
followed by retinoblastoma (16.5%, 51/309) 
and neuroblastoma (11.0%, 34/309). From  
5 to 10 years, ALL (28%, 57/203), NHL 
(20.2%, 41/203) and AML (14.2%, 29/203) 
were three most prevalent malignancies. 
After the age of 10 years, 133 the most 
frequent neoplasm remained ALL (34.7%, 
33/95) but among solid tumours, epithelial 
neoplasm like ovarian cancer, bone tumour 
and colon cancer became more frequent 
(Table 3). 

DISCUSSION 
 

The three most common malignancies  
in this study were leukemia (43.5%), 
lymphoma (16.5%) and retinoblastoma 
(9.7%). Jabeen, et al. also revealed in their 
hospital based retrospective study that 
lymphoma (24.2%), retinoblastoma (17.4%) 
and leukaemia (14.3%) were commonest 
childhood cancer in their centre.18 It was 
observed that these hospital-based data 
differed from population-based data as 
Cancer Facts & Figures 2014 by American 
Cancer Society described that cancers most 
common in children ages 0-14 are acute 
lymphocytic leukemia (26%), brain and 
CNS (21%), neuroblastoma (7%), and non-
Hodgkin lymphoma (6%).1 

Brain tumour is the third most common 
childhood malignancy and commonest 
malignancy among solid tumours in USA, 
UK and also in some centers from India.19 
But, it stood as sixth commonest tumour in 
the centre (13 cases, 2.1%). This might be 
related to the referral pattern. In Myanmar, 
children with brain tumour are usually 
referred to Neurosurgical Department  
and Radiotherapy Department of Yangon 
General Hospital. After surgery and/or 
radiotherapy most of the patients failed to 
seek further treatment with chemotherapy. 
Similar finding was seen in a Turkish study 
done in 2013 by Kutluk, et al.7where they 
described that some of the children with CNS 
tumour who required chemotherapy were 
not referred to Paediatric Oncology Clinic. 

Hodgkin’s lymphoma was commonest in 
children between age 5 to 10 year and most 
of the adolescent cases were expected to be 
taking treatment at adult oncology centers. 
Burkitt’s lymphoma is the least common 
lymphoma, constituted only 3% of total 
lymphoma cases and 1% of all malignant 
cases as our center is not in endemic area. 
Although osteosarcoma was top eight 
paediatric malignancy, encompassing 2%  
of the total cases, other bone tumours like 
chondrosarcoma, Ewing’s sarcoma were not 
seen in this study. 
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Retinoblastoma occurs in children under  
5 years (86.4%) and this proportion seems 
to be high. This could also be associated 
with the pattern of referral as there is a good 
relationship between paediatric oncologists 
and paediatric eye surgeons from Yangon 
Eye Hospital. This result is almost similar to 
paediatric malignancies profile study carried 
out by Jabeen, et al. where they found that 
17.4% of all solid tumours were retino-
blastoma which stood the first among all 
solid tumours.18 

Hepatoblastoma is listed as a rare disease by 
the Office of Rare Diseases (ORD) of the 
National Institutes of Health (NIH). The 
incidence of hepatocellular carcinoma in the 
United States is 0.8 in children between the 
ages of 0 and 14 years.20 But, it was not an 
uncommon cancer in Yangon Children’s 
Hospital and 2% (12 cases) were reported  
as hepatoblastoma during study period.  
No hepatocellular carcinoma case was seen 
during this study. Due to incomplete data 
record, information regarding the stage, 
family history and referred regions could 
not be described in this study. 

Conclusion 

As data were collected data from hospital, 
not from population, findings from this 
study may not be the representation of the 
national statistics. However, as Haematology-
Oncology Unit in Yangon Children’s 
Hospital is one of the two major academic 
paediatric oncology centers in Myanmar and 
patients from most regions of the country 
attend this government hospital for 
specialist care and cure, these findings could 
reflect the burden of paediatric malignancy 
in Myanmar. These basic data could be  
a support for health planning, resource 
allocation and further paediatric oncology 
researches. 

It also highlighted the importance of careful 
documentation and completeness of data  
in hospital based cancer registry and  
moreover, it can serve as a potential 
platform for a nationwide population-based 
cancer registry. 
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Coronary artery disease (CAD) is one of the major causes of death and 
disability in both developed and developing countries. Microalbuminuria is 
regarded not only an indicator of global endothelial dysfunction but also an 
antecedent to atherosclerotic coronary artery disease. A cross-sectional study 
was done on 57 patients of both sexes undergoing coronary angiography at 
Cardiac Medical Unit, Yangon General Hospital in order to associate urinary 
albumin to creatinine ratio (UACR) and the degree of coronary artery 
narrowing. The mean age was 57.9±9.8 years with M:F ratio of 1.7:1. UACR 
was measured by immunoturbidimetry method using UACR 30mg/g as cut- 
off value for having microalbuminuria. The severity of coronary artery 
narrowing was recorded as normal, one vessel narrowing, two vessels 
narrowing and three vessels narrowing. Microalbuminuria was present in 
31.6% of total cases. There were 21.1% CAD negative (normal) patients and 
78.9% CAD positive (stenosis ≥50%) patients. Microalbuminuria was 
detected in 16.7% of patients with one vessel narrowing, 22.2% with two 
vessels narrowing and 61.1% with three vessels narrowing. None of the 
patient with normal angiogram result had microalbuminuria. There was  
a significant association between UACR and degree of coronary artery 
narrowing (p=<0.001). This showed that patients with microalbuminuria 
(raised UACR) have greater atherosclerotic burden and more severe coronary 
artery disease than those without microalbuminuria. 

Key words: Urinary albumin to creatinine ratio, Coronary artery disease, Coronary angiography 

 
INTRODUCTION 

 
Coronary artery disease (CAD) is a well-
known cause of death and disability 
worldwide. Atherosclerosis is responsible 
for almost all cases of CAD. It is  
a multifactorial disorder with several 
different risk factors. Advancing age, male 
sex, hypertension, diabetes mellitus, 
cigarette smoking and dyslipidemia are the 
major and independent well-known risk 
factors for CAD.1 There are also many new 
biomarkers relating cardiovascular risk, 
including C-reactive protein (CRP) levels,2 
B-type natriuretic peptide,3 fibrinogen,4  
D-dimer5 and homocystine.6 

The high volume of fluid filtered across             
the glomerular endothelium (140-180 L/day)  

 
markedly amplifies the functional con-
sequence (increase albumin filtration) of 
early endothelial injury in the glomerulus in 
contrast to the systemic endothelial bed in 
which early atherosclerotic injury is un-
detectable. The emergence of micro-
albuminuria unmasks systemic endothelial 
injury likely occurring simultaneously in 
other vascular beds, progressively from 
silent to overt disease later years.7 It is 
thought to be an indicator of glomerular 
endothelial dysfunction and of macro-
molecular hyperpermeability.8 
Increasing prevalence of microalbuminuria 
in various clinical conditions, such as 
_____________________________________________________ 
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diabetes mellitus, acute ischemic heart 
disease, acute stroke9, arterial  hypertension10 
and carotid atherosclerosis,11 strengthens  
the link between microalbuminuria and 
vascular diseases. Although a 24-hour urine 
collection is the gold standard for the 
detection of microalbuminuria, several 
studies have found that a urinary albumin to 
creatinine ratio (UACR) is equally sensitive, 
specific, and can be easily utilized on  
a daily basis.12 

In this study, urinary albumin to creatinine 
ratio was done in patients undergoing 
coronary angiography aiming to detect the 
association of microalbuminuria in terms  
of UACR and the degree of narrowing of 
coronary artery. 
 

MATERIALS AND METHODS 
 
The study was a cross-sectional, hospital- 
and laboratory based analytical study. Fifty- 
seven patients admitted to Cardiac Medical 
Unit (CMU) of Yangon General Hospital 
(YGH) for coronary angiography were 
included. 

The patients with overt proteinuria, 
hematuria, urinary tract infection detected 
by routine urinalysis and renal insufficiency 
with abnormal urea and creatinine result 
were excluded. Patient with blood pressure 
above 140/90 mmol/l or patient taking anti-
hypertensive drug was recorded as having 
hypertension.13 Patient with fasting blood 
sugar ≥126 mg/dl (7.0 mmol/l) or 2HPP 
(two-hour post-prandial glucose) ≥200 
mg/dl (11.1 mmol/l) or random blood sugar 
≥200 mg/dl (11.1 mmol/l) in patient with 
symptoms of hyperglycaemia or HbA1C 
≥6.5%14 or patient taking anti-diabetic drugs 
was recorded as having diabetes mellitus.  
Patient with fasting lipid profile showing 
one of the following values: Total 
cholesterol ≥240 mg/dl, Triglyceride ≥200 
mg/dl, LDL cholesterol ≥160 mg/dl, HDL 
cholesterol <60 mg/dl was recorded as 
having dyslipidemia. Patient who had 
history of smoking; either current smoker or  
ex-smoker was recorded as smoker. 

Five milliliters of random urine sample were 
taken for determination of microalbuminuria 
in terms of urinary albumin to creatinine 
ratio. It was measured by DCA 2000+ 
Microalbumin/Creatinine assay with: 
albumin reagent: 3.3-10% purified poly-
clonal goat anti-human albumin antiserum 
in 50 mM TRIS; 8.6% w/v non-reactive 
ingredients (15 ul dried in each cartridge), 
creatinine alkaline reagent: 28% potassium 
hydroxide, 5% non-reactive ingredients  
(30 ul dried in each cartridge) and buffer 
solution: 0.22% w/v 3, 5-dinitro-benzoic 
acid, 4% polyethylene glycol in 25 mM 
HEPPS buffer, with 2% non-reactive 
ingredients (0.57 ml in each cartridge). 

The ratio of urinary albumin to creatinine 
ratio (UACR) was used to define micro-
albuminuria. The patients with urinary 
albumin to creatinine ratio of 30-300 mg/g 
were defined as having microalbuminuria. 
In this study, the stenosis ≥50% in a main 
coronary artery or in one of the other 
branches was recorded as having significant 
coronary disease.15 The <50% stenosis was 
recorded as non-significant or normal. 

Statistical analysis was performed using 
Statistical Package for Social Science 
(SPSS) 16.0. The data were described  
in terms of mean and standard deviation, 
while categorical variables were expressed 
as numbers and percentages when 
appropriate. Associations between two 
categorical variables were tested using 
Pearson Chi-Square, as appropriate. A ‘p’ 
value of ≤0.05 was considered statistically 
significant. 
 

RESULTS 
 
Demographic characteristics 
Within the study group, the youngest patient 
was found to be 30 years and the oldest age 
was 77 years. The mean age was 57.91±9.86 
years. The majority of the patients (52%) 
were in 56-70 years age group. There were  
36 men (63.2%) and 21 women (36.8%). 
Male to female ratio was found to be 1.7:1. 
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Urinary albumin to creatinine ratio (UACR) 
among patients undergoing coronary 
angiography  
In this study, UACR was studied with cut- 
off value at 30-300 mg/g as raised UACR 
and 18(31.6%) out of 57 patients had raised 
UACR. 
Degree of coronary artery narrowing in 
patients undergoing coronary angiography 
The results of coronary angiography showed 
that there were 12(21.1%) CAD negative 
(normal) patients and 45(78.9%) CAD 
positive (stenosis ≥50%) patients. Among 
the CAD positive patients, 21(46.7%) had 
one vessel involvement, 9(20.0%) had two 
vessels and 15(33.3%) had three vessels 
involvement.  
Association between UACR and degree of 
coronary artery narrowing in patients 
undergoing coronary angiography  

In the patients with normal UACR,  
12(30.8%) patients had normal angiogram 
result, 18(46.2%) had one vessel narrowing, 
5(12.8%) had two vessels narrowing and  
4(10.2%) had three vessels narrowing.  
On the other hand, in patients having raised 
UACR, there was no normal angiogram 
result and 11(61.1%) patients had three 
vessels narrowing while 3(16.7%) and  
4(22.2%) had one vessel and two vessels 
narrowing, respectively. 

 Association between CAD risk factors and 
UACR in patients undergoing coronary 
angiography 

In the study population, the mean age in the 
group of patients with normal UACR was 
55.69±9.91 years ranged from 30-77 years, 
and in those with raised UACR was 
62.72±8.07 years ranged from 46-72 years. 
In normal UACR group, there were  
25 males (64.1%) and 14 females (35.9%). 
In raised UACR group, there were 11 males 
(61.1%) and 7 females (38.9%). The 
association between smoking, DM, hyper-
tension, dyslipidemia and UACR in studied 
population were not found to be significant 
as shown in Table 1. 

Table 1. Association between CAD risk factors 
and  UACR  in   patients  undergoing 
coronary angiography  

 
 

Number of patients 
p 

value Normal UACR Raised UACR 
n=39(68.4%) n=18(31.6%) 

Age 
Range 
Mean 
SD 

 
30-77 
55.69 
9.91 

 
46-75 
62.72 
8.07 

 
0.101 

Sex 
Male 
Female 

 
25(64.1%) 
14(35.9%) 

 
11(61.1%) 
7(38.9%) 

 
0.828 

Family history of CAD 
Yes 
No  

 
18(46.2%) 
21(53.8%) 

 
3(16.7%) 

15(83.3%) 

 
0.032 

Smoking 
Yes 
No 

 
24(61.5%) 
15(38.5%) 

 
8(44.4%) 

10(55.6%) 

 
0.227 

Diabetes mellitus 
Yes 
No 

 
12(30.8%) 
27(69.2%) 

 
7(38.9%) 

11(61.1%) 

 
0.546 

Hypertension 
Yes 
No 

 
27(69.2%) 
12(30.8%) 

 
14(77.8%) 
4(22.2%) 

 
0.504 

Dyslipidemia 
Yes 
No 

 
14(35.9%) 
25(64.1%) 

 
10(55.6%) 
8(44.4%) 

 
0.162 

 

 
 

 
 

 
 
 

 
 

 

 

 
Fig  1. Association between UACR  and degree 

of coronary artery narrowing in patients 
undergoing coronary angiography  

Association between traditional CAD risk 
factors and degree of coronary artery 
narrowing in patients undergoing coronary 
angiography 
The mean age of patients with normal or 
<50% narrowing was 54.67±12.34 years 
and in those with ≥50% narrowing in one 

A= Normal 
B= >50% narrowing in one vessel 
C= >50% narrowing in two vessels 
D= >50% narrowing in three vessel 
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Table  2.  Association between traditional CAD risk factors and degree of coronary artery narrowing  
in patients undergoing coronary angiography 

 
vessel was 55.71±8.42 years, ≥50%   
narrowing in two vessels was 58.89±11.25 
years and ≥50% narrowing in three vessels 
was 63±7.19 years. In each group the per-
centage of male was apparently higher  
than female (Fig. 1). The association between 
family history of CAD, smoking, DM, 
hypertension, dyslipidemia and the degree 
of coronary artery narrowing were not  
found to be significant as shown in  
Table 2. 
 
Association between UACR and degree of 
coronary artery narrowing in patients 
undergoing coronary angiography 

Table 3.  Association between UACR and 
degree of coronary artery narrowing 
in patients undergoing coronary 
angiography  

A= Normal or <50% narrowing 
B=≥50% narrowing in one vessel 
C=≥50% narrowing in two vessels 
D=≥50% narrowing in three vessel 

UACR was raised in none of the patient 
with normal coronary artery. Only 3(14.3%) 
of patients with one vessel disease had  
raised  UACR  while UACR was raised  in 
4(44.4%) of patients with double vessel 
disease and 11(73.3%) of patients with 
triple vessel disease. There was a significant 
association between UACR and the degree 
of coronary artery involvement. The higher 
the vessel involvement, the more is the 
chance of having raised UACR (Table 3). 
 

DISCUSSION 

The traditional risk factors of coronary 
artery disease do not entirely explain the 
variation of CAD incidence and mortality in 
individual and populations. This fact has led 
to studies on nontraditional cardiovascular 
risk factors and microalbuminuria appears 
as one of these factors.  
In this study, 31.6% of patients had raised 
UACR (microalbuminuria). This finding 
was more or less comparable to the studies 
done by Sadaka, et al.,16 Rein, et al.,17  
Deveci, et al.18 and Hashim, et al.,21 in 
which the prevalence were 34%,16 24%,17 
28%18 and 37%,21 respectively.  

 
 

Number of patients 
p 

value 
Normal or <50% 

narrowing 
≥50% narrowing in  

one vessel 
≥50% narrowing in  

two vessels 
≥50% narrowing in 

three vessels 
n=12(21.1%) n=21(36.8%) n=9(15.8%) n=15(26.3%) 

Age 
Range 
Mean 
SD 

 
30-77 
54.67 
12.34 

 
41-75 
55.71 
8.42 

 
41-71 
58.89 
11.25 

 
46-72 

63 
7.19 

 
0.115 

Sex 
Male 
Female 

 
7(58.3%) 
5(41.7%) 

 
14(66.7%) 
7(33.3%) 

 
6(66.7%) 
3(33.3%) 

 
9(60%) 
6(40%) 

 
0.952 

Family h/o CAD 
Yes 
No 

 
5(41.7%) 
7(58.3%) 

 
8(38.1%) 
13(61.9%) 

 
2(22.2%) 
7(77.8%) 

 
6(40%) 
9(60%) 

 
0.795 

Smoking 
Yes 
No 

 
7(58.3%) 
5(41.7%) 

 
14(66.7%) 
7(33.3%) 

 
3(33.3%) 
6(66.7%) 

 
8(53.3%) 
7(46.7%) 

 
0.404 

DM 
Yes 
No 

 
4(33.3%) 
8(66.7%) 

 
6(28.6%) 
15(71.4%) 

 
3(33.3%) 
6(66.7%) 

 
6(40%) 
9(60%) 

 
0.916 

Hypertension 
Yes 
No 

 
7(58.3%) 
5(41.7%) 

 
16(76.2%) 
5(23.8%) 

 
7(77.8%) 
2(22.2%) 

 
11(73.3%) 
4(26.7%) 

 
0.693 

Dyslipidemia 
Yes 
No 

 
4(33.3%) 
8(66.7%) 

 
6(40.0%) 
9(60.0%) 

 
24(42.1%) 
33(57.9%) 

 
6(40%) 
9(60%) 

 
0.876 

   Total 
    A  B C D P 

value n=12 
(21.1) 

n=21 
(36.8) 

n=9 
(15.8) 

n=15 
(26.3) 

UACR 
 Normal 
 Raised 

 
12(100) 

0(0) 

 
18(85.7) 
3(14.3) 

 
5(55.6) 
4(44.4) 

 
4(26.7) 
11(73.3) 

 
<0.001 

 



36 

In the study population, the coronary 
angiographies were done in cases with post-
acute myocardial infarction (57.9%), post-
NSTEMI (10.5%), unstable angina (14.1%) 
and positive exercise tolerance test (17.54%). 
The results of coronary angiography  
showed that 21.1% of patients had normal 
coronary artery while 36.8% had one 
vessel narrowing, 15.8% had two vessels 
narrowing and the rest (26.3%) had three 
vessels narrowing.   

Association between UACR and degree of 
coronary artery narrowing 

In the patients having normal UACR, 
12(30.8%) had normal angiogram result, 
18(46.2%) had one vessel narrowing, 
5(12.8%) had two vessels narrowing and 
4(10.2%) had three vessels narrowing. On 
the other hand, in patients having raised 
UACR, there was no normal angiogram 
result and most 11(61.1%) patients had 
three vessels narrowing while 3(16.7%) and 
4(22.2%) had one vessel and two vessels 
narrowing, respectively. This finding was 
statistically significant with the p value of 
<0.001. According to the study, the patients 
with microalbuminuria had a greater athero-
sclerotic burden and a more severe coronary 
artery disease in the forms of total number 
of vessels affected than those without 
microalbuminuria. 

These results supported many studies. In the 
study of Sadaka, et al., microalbuminuria 
was observed in 34% of patients and these 
patients were found to have more severe 
angiographic CAD compared to those 
without microalbuminuria. That study also 
concluded that microalbuminuria could be 
utilized as an independent risk factor for 
CAD. Similar results were presented by 
Hoseini and Rasouli who performed a study 
consisting of 153 non diabetic patients who 
underwent coronary angiography.19 In the 
study of Sukhija, et al., the patients  
with microalbuminuria have more severe 
angiographic CAD showing microalbu-
minuria is independent of other risk factors 
and is particularly evident in patients  
with DM.22 

The study performed by Parvizi, et al., 
showed that the urinary albumin/creatinine 
ratio of the patients with confirmed 
coronary atherosclerotic lesion was higher 
than that of the control (p=0.00). It indicates 
the existence of a significant correlation 
between the extension of atherosclerotic 
lesions and UACR.23 

Hashim, et al., found that the frequency of 
microalbuminuria was elevated in the study 
population (37%) which is significantly 
higher as compared to the general 
population which ranges from 2.2% to 
10.2% in various studies. That study also 
highlights that MA is more frequent in  
non-diabetic patients with CAD than the 
general population and thus may be an 
important emerging risk marker for  
CAD.21 
According to the study, although statistically 
not significant, microalbuminuria (Raised 
UACR) was seemed to be more common  
in older age group (mean age 62.72±8.06 
years vs. 55.69±9.91 years) (p=0.101).  
This finding was in accordance with the 
findings of Rein, et al.,19 Ei Ei Shwe24 and 
Sandar Soe.25 
Among 18 patients with raised UACR,  
11(61.1%) patients were men and 7(38.9%) 
women. Therefore, microalbuminuria was 
found to be common in male although 
statistically not significant (p=0.828). It was 
found to be similar to the result of Sadaka, 
et al., in which raised UACR was accounted 
for 73.5% men and 26.5% women.16  
Yin Mon Thant26 stated that the occurrence  
of microalbuminuria between men and 
women had ratio of 1.77:1 when studied  
in Myanmar patients with AMI.26  In the 
study of Parsa, et al., among 16 patients 
with microalbuminuria, there were 12 men 
(35.3%) and 4 women (9.3%) and there  
was a significant difference between the 
genders regarding the prevalence of micro-
albuminuria (OR of male/ female=5.3, 95% 
CI: 1.53-18.5, p<0.005).20 
Patients with diabetes mellitus are at high 
risk of suffering renal damage. Early 
detection of diabetic nephropathy is one of 
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the important steps in the management of 
diabetic patients. Microalbuminuria is 
common in diabetic patients than those 
without diabetes. In HOPE study, 32.6% of 
participants with DM and 14.8% of 
participants without DM were detected to 
have microalbuminuria at baseline.27 In the 
study of Ei Ei Shwe, 43% of patients with 
DM had microalbuminuria.24  

In the current study, 19 patients (33.3% of 
study population) had diabetes and  
7 diabetic patients (12.9% of the study 
population and 36.8% of diabetic patients) 
were found to have microalbuminuria. This 
might be due to the small study population 
and the selected diabetic patients under-
going coronary angiography had good 
glycemic control and renoprotective drugs 
like ACEI and ARB were already given to 
the patients. The patients with advanced 
nephropathy and macroalbuminuria were 
also excluded from the study by exclusion 
criteria.  
Out of 57 patients, 21 patients had family 
history of CAD. Microalbuminuria was 
present in 3 patients among those having 
family history. There were 32 patients who 
had smoking history, in which 8 patients 
had microalbuminuria. Hypertension was 
observed in 41 patients out of 57 and 14 
hypertensive patients had microalbuminuria. 
Dyslipidemia was present in 24 patients and 
10 of those had microalbuminuria. There 
was no obvious significant association 
between the CAD risk factors and UACR in 
the study population except with family 
history of CAD. 
In the study of Sadaka, et al., there was no 
significant difference in the prevalence of 
hypertension and hypercholesterolemia 
between the patients with or wi thout 
microalbuminuria.16 Sukhija, et al., studied 
the relationship of microalbuminuria and 
coronary artery disease in patients with or 
without DM and stated that there were no 
significant differences in the prevalence of 
hypertension, hypercholesterolemia and 
current smoking across the 4 groups of 
patients  (DM+  MA+, DM+ MA-, DM- 

MA+, DM- MA-).22 The patients were 
categorized according to the degree of 
coronary artery narrowing as following: 
patients with normal coronary artery 
(normal or <50% narrowing), those with 
≥50% narrowing in one vessel, two vessels 
and three vessels.  

The mean age of study population according 
to status of coronary artery narrowing were 
54.67±12.3 years in patients with normal 
artery while 55.71±8.4 years, 58.89±11.2 
years and 63±7.1 years in patients with one 
vessel, two vessels and three vessels 
narrowing, respectively. It could be 
concluded that the older the age, the more is 
the possibility of having multiple vessels 
involvement although not significant 
statistically (p=0.115). In the study of 
Bildirici, et al., as well, those with  
CAD were older than those without CAD 
(59±11years vs. 55±9 years).28  

In each category, the number of male 
exceeded that of female (p=0.952). This 
observed finding strengthened the fact that 
male sex is the risk factor for CAD although 
not significant statistically. This finding was 
consistent with the findings of Sadaka,  
et al.,16 Hoseini, et al.,19 Bildirici, et al.,28 
and Rein, et al.17  

Family history of CAD was present in 
41.7% of normal patients, 38.1% of patients 
with one vessel disease, 22.2% of patients 
with double vessel disease and 40% of 
patients with triple vessel disease. There 
was no statistically significant association 
between the present or absent of family 
history of CAD and degree of coronary 
artery narrowing in this study (p=0.795). 

Smokers were found to have more risk of 
having CAD than non-smokers although 
statistically not significant (p=0.404). This 
study revealed 66.7% of one vessel disease 
patients, 33.3% of double vessel disease 
patients and 53.3% of triple vessel disease 
patients were smokers. Similar finding were 
observed in the studies of Hoseini, et al.,16 
Bildirici, et al.,28 and Rein, et al.,17 Diabetes 
was present in 28.6% patients with one 
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vessel disease, 33.3% of double vessel 
disease and 40% of triple vessel disease 
patients (p=0.916).  

In this study, 76.2% of patients with one 
vessel disease, 77.8% of those with double 
vessel disease and 73.3% of triple vessel 
disease patients had hypertension. Although 
hypertensive patients are majority of the 
CAD patients, hypertension was not found 
to have statistical association with degree of 
coronary artery narrowing (p=0.693).  

Dyslipidemia was observed in 40% of one 
vessel disease patients, 42.1% of double 
vessel disease and 40% of triple vessel 
disease patients (p=0.876). In the study of 
Sadaka, et al., there were no significant 
differences in the prevalence of hyper-
tension and hypercholesterolemia between 
the patients with or without CAD.16 
Furthermore, Bildirici, et al., also found out 
that baseline clinical and laboratory charac-
teristic of patients with or without CAD, 
including the statuses of hypertension, DM, 
smoking, dyslipidemia and family history, 
were not different in his study.28  

There are several limitations to the present 
study. The most important limitations are 
small sample size and short duration of 
study period. This study solely relied on 
only one sample of UACR and a 
consecutive assay could have provided 
additional information. Another limitation is 
that as most of the patients were already 
optimized for the confounding factors 
before angiography, like blood pressure 
optimization, sugar control and reno-
protective drugs like ACEI and ARB were 
already given, these could have some effect 
on the patients’ UACR status. Since the 
study was conducted on a limited number of 
patients, there is a need for further 
investigations on larger group of patients in 
order to support these results.  

 
ACKNOWLEDGEMENT 

 
We would like to thank Professor  Zaw Wai 
Soe, Rector, University of Medicine 1, 
(Yangon) for allowing to conduct this study; 

Professor Daw Nwe Nwe, Professor and 
Head of Department of Cardiology, Yangon 
General Hospital for allowing to study the 
patients at Cardiac Medical Unit; Associate 
Professor Dr. Su Htar Lwin, Department of 
Preventive and Social Medicine, University 
of Medicine 1 (Yangon) for the kind help 
regarding statistical work; all staff of 
Department of Chemical Pathology, Yangon 
General Hospital for their help to get 
reliable results in time and all patients and 
their families for their willingness to help 
the study. 

 
REFERENCES 

 
1. Kuulasmaa K, Tunstall Pedoe H, Dobson A, 

Fortmann S, Sans S, Tolonen H, et al.  
Estimation of contribution of changes in classic 
risk factor to trends in coronary event rates 
across the WHO MONICA project population. 
Lancet 2000; 355(9205): 675-87. 

2. Danesh J, Wheeler JG, Hirschfield GM, Eda S, 
Eiriksdottir G, Rumley A, et al. C-reactive 
protein and other circulating markers of inflam-
mation in the prediction of coronary heart 
disease. New England Journal of Medicine 
2004; 350: 1387-1397. 

3. Wang TJ, Larson MG, Levy D, Benjamin EJ, 
Leip EP, Omland T, et al. Plasma natriuretic 
peptide levels and the risk of cardiovascular 
events and death. England Journal of Medicine 
2004; 350: 655-663. 

4. Danesh J, Lewington S & Thompson SG. 
Fibrinogen Studies Collaboration. Plasma fibri-
nogen level and the risk of major cardio-vascular 
diseases and nonvascular mortality: An indi-
vidual participant meta-analysis. Journal of  
the American Medical Association 2005; 294: 
1799-1809.  

5. Cushman M, Lemaitre RN, Kuller LH, Psaty 
BM, Macy EM, Sharrett AR, et al. Fibrinolytic 
activation markers predict myocardial infarction 
in the elderly: The cardiovascular health study. 
Arteriosclerosis, Thrombosis and Vascular 
Biology 1999; 19(3): 493-498. 

6. Mangoni AA & Jackson SH. Homocysteine and 
cardiovascular disease: Current evidence and 
future prospects. American Journal of Medicine 
2002; 112(7): 556-565. 

7. Badr KF & Brenner BM. Vascular injury to the 
kidney. In: Harrison’s Principles of Internal 
Medicine. 17th ed. Fauci AS, Kasper DL, Longo 
DL, Braunwald E, Hauser SL, Jameson JL, et al. 
eds. (The McGraw-Hill Companies, Inc): 2008; 
1811-1812. 



39 

8. Deckert T, Feldt-Rasmussen B, Borch-Johnsen 
K, Jensen T & Kofoed-Enevoldsen A. Albumin-
uria reflects widespread vascular damage. The 
Steno hypothesis. Diabetologia 1989; 32: 219-226. 

9. Yuyun MF, Khaw KT, Luben R, Welch A, 
Bingham S, Day NE, et al. Microalbuminuria 
and stroke in a British population: The European 
Prospective Investigation into cancer in Norfolk 
(EPICNorfolk) population study. Journal of 
Internal Medicine 2004; 255(2): 247-256. 

10. Mimran A, Ribstein J & Du Cailar G. 
Microalbuminuria in essential hypertension. 
Current Opinion in Nephrology and Hyper-
tension 1999; 8(3): 359-363. 

11. Lakka TA, Salonen R, Kaplan GA & Salonen JT. 
Blood pressure and the progression of carotid 
atherosclerosis in middle-aged men. Hyper-
tension 1999; 34(1): 51-56. 

12. Eknoyan G, Hostetter T, Bakris GL,  Hebert L, 
Levey AS, Parving HH,  et al. Proteinuria and 
other markers of chronic kidney disease:  
A position statement of the national kidney 
foundation (NKF) and the national institute 
of diabetes and digestive and kidney diseases 
(NIDDK). American Journal of Kidney Diseases  
2003; 42(4): 617-622. 

13. JNC 8. Evidence-Based Guideline for the 
Management of High Blood Pressure in Adults 
Guidelines on the treatment of blood cholesterol 
to reduce atherosclerotic cardiovascular risks in 
adults. Journal of the American Medical 
Association 2014; 311(5): 507-520.  

14. American Diabetes Association (ADA). 
Standards of medical care in diabetes. Diabetes 
Care 2014; 38(suppl 1): S1-S93 

15. Uren NG, Melin JA, De Bruyne B, Wijns W, 
Baudhuin T & Camici PG. Relation between 
myocardial blood flow and the severity of 
coronary-artery stenosis. New England Journal 
of Medicine 1994; 330: 1782-1788. 

16. Sadaka M, Elhadedy A, Abdelhalim S & 
Elashmawy H. Albumin to creatinine ratio as a 
predictor to the severity of coronary artery 
disease. Alexandria Journal of Medicine 2013; 
49: 323-328. 

17. Rein P, Vonbank A, Saely CH, Beer S, 
Jankovic V, Boehnel C,  et al.  Relation of 
albuminuria to angiographically determined 
coronary arterial narrowing in patients with and 
without  type 2  diabetes  mellitus  and  stable  or    
 
 
 
 
 
 
 
 

suspected coronary artery disease. American 
Journal of Cardiology 2011; 107: 1144-1148. 

18. Deveci OS, Kabakci G, Tulumen E, Okutucu S, 
Aksoy H, Kaya EB, et al. The relationship 
between microalbuminuria and the presence and 
extent of coronary atherosclerosis. Angiology 
2010; 61(2):184-191. 

19. Hoseini VN & Rasouli M. Microalbuminuria 
correlates with the prevalence and severity of 
coronary artery disease in non-diabetic patients. 
Cardiology Journal 2009; 16(2): 142-145. 

20. Parsa AFZ, Ghadirian L, Kanafi SR & Iranica 
2013; 51(4): 231-235. 

21. Hashim R, Nisar S, Khalil ur Rehman & Naqi N. 
Microalbuminuria: Association with ischemic 
heart disease in non-diabetics. Journal of Ayub 
Medical College 2006; 18(1): 40-3. 

22. Sukhija R, Aronow WS, Kakar P, Garza L, 
Sachdeva R, Sinha A, et al. Relation of micro-
albuminuria and coronary artery disease in 
patients with or without diabetes mellitus. 
American Journal of Cardiology 2006; 98(3): 
279-81. 

23. Parvizi R, Rahbani M, Salmasi SH & Safavi M. 
Relationship between microalbuminuria and 
extent of coronary atherosclerotic lesions. 
Iranian Heart Journal 2005; 6(1, 2): 20-25. 

24. Ei Ei Shwe. Random urinary albumin to 
creatinine ratio in detection of microalbuminuria 
in diabetes mellitus at Yangon General Hospital. 
[MMedSc thesis]. University of Medicine 1: 
Yangon; 2010. 

25. Sanda Soe. Urine albumin to creatinine ratio  
in patients with acute myocardial infarction. 
[MMedSc thesis]. University of Medicine 1: 
Yangon; 2011. 

26. Yin Mon Thant. A study of microalbuminuria in 
non-diabetic ischaemic stroke. [MMedSc thesis]. 
University of Medicine 1: Yangon; 2005 

27. Hope study investigators [The Heart Outcomes 
Prevention Evaluation Study]. Effects of an 
angiotensin converting enzyme inhibitor, 
ramipril, on cardiovascular events in high risk 
patients. New England Journal of Medicine 
2002; 342(3):145-153. 

28. Bildirici U, Ural E, Kilic T, Aygun F, Acar E, 
Cekmen M, et al. Association between 
documented coronary artery disease and urinary 
albumin, albumin to creatinine ratio. Medical 
Science Monitor 2010; 16(11): 545-548. 



40 

Myanmar Health Sciences Research Journal, Vol. 30, No. 1, 2018 
 
 

Ki-67 Immunoexpression in Gestational Trophoblastic Diseases 
 

Nyein Nyein Soe*, Saw Wut Hmone, Myint Myint Nyein & Myat Mon 
 

Department of Pathology 
University of Medicine 1 (Yangon) 

 
Gestational trophoblastic diseases comprise of hydatidiform mole, invasive 
mole, choriocarcinoma and placental site trophoblastic tumor having 
different biological behavior. Ki-67 is a proliferative marker used to 
evaluate the biological behavior of different tumors. The study was aimed to 
determine the Ki-67 immunoexpression in gestational trophoblastic diseases 
and its association in different types of gestational trophoblastic diseases.  
A cross-sectional, descriptive study was done on 50 cases of gestational 
trophoblastic diseases, histologically identified as 10 cases of partial 
hydatidiform mole, 23 cases of complete hydatidiform mole, 9 cases of 
invasive mole and 8 cases of choriocarcinoma. Immunoexpression of Ki-67 
was determined by PAP immunohistochemistry. All cases showed Ki-67 
immunopositivity. High Ki-67 labeling index (≥50% of Ki-67 positivity) 
was found in 10% of partial hydatidiform mole, 73.9% of complete 
hydatidiform mole, 33.3% of invasive mole and 100% of choriocarcinoma. 
Low Ki-67 labeling index (<50% of Ki-67 positivity) was found in 90% of 
partial hydatidiform mole, 26.1% of complete hydatidiform mole, 66.7% of 
invasive mole (p=0.000). These findings indicated that high Ki-67 labeling 
index was observed in gestational trophoblastic diseases having  
worse biological behavior such as complete hydatidiform mole and 
choriocarcinoma. So this study supports that Ki-67 immunoexpression 
might predict the biological behavior and prognosis of gestational 
trophoblastic diseases. 

Key words: Gestational trophoblastic diseases, Histological types,  
Ki-67 immunoexpression, Ki-67 labeling index 

 
INTRODUCTION 

 
Gestational trophoblastic diseases consist  
of a group of neoplastic disorders arising 
from placental trophoblastic tissue after 
normal or abnormal fertilization.1 They 
include hydatidiform mole (complete and 
partial), invasive mole, and frankly 
malignant choriocarcinoma and placental 
site trophoblastic tumor.2 The incidence of 
gestational trophoblastic disease in the Asian 
population was 1.95 times higher than in the 
non-Asian population.3 The incidence of 
hydatidiform mole in the UK is one in  
714 pregnancies.4 Recent results indicate 
that the previously documented higher rates 
in the Far East have fallen towards the stable 
levels found in Europe and North America, 
possibly because of dietary changes.4 

Hydatidiform mole is associated with 
increased risk of persistent trophoblastic 
disease or choriocarcinoma.2 That is rapidly 
invasive and metastasizes widely, but once 
identified responds well to chemotherapy.2  

The risk of choriocacinoma in complete 
hydatidiform mole is 10%-30% and in 
partial hydatidiform mole is 0.5%-5%.5 
Early diagnosis and biological behaviours 
of gestational trophoblastic diseases are 
important for follow up and prognosis of the 
patients. Ki-67 is a proliferative marker and 
high Ki-67 immunoexpression is also a 
marker of poor prognosis.6 Ki-67 has been 
established as a valuable reflection of the 
____________________________________ 
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tissue proliferative compartment and thus 
could be of value in studying the biologic 
behavior of the gestational trophoblastic 
diseases.7 Ki-67 immunoexpression shows 
variable intensities in different subgroups  
of hydatidiform mole by determining the 
labeling index (number of positive nuclei/ 
total number of nuclei) in villous, cytotro-
phoblasts, syncytiotrophoblasts and stroma 
cells. Ki-67 labeling index of villous cells, 
especially cytotrophoblasts, is valuable  
in diagnosis and differentiation between 
different subgroups of molar pregnancy, 
being the highest in complete mole (more 
than 50%) followed by partial mole (more 
than 20%).8  
In this study, the immunoreactivity of Ki-67 
was assessed in gestational trophoblastic 
diseases and its association with different 
types of gestational trophoblastic diseases 
was studied. By determining the association 
of the Ki-67 immunoexpression and the 
gestational trophoblastic diseases, it was 
hoped that useful marker will be found  
for prediction of gestational trophoblastic 
diseases. 
 

MATERIALS AND METHODS 
 
A cross-sectional, descriptive study  
was done on 50 cases of gestational 
trophoblastic diseases attending Central 
Women’s Hospital (CWH), Yangon. The 
biopsied samples sent to the histological 
section of Pathology Department, CWH 
were fixed with 10% buffered para-
formaldehyde. After finishing the adequate 
fixation, tissue processing and proper 
paraffin wax embedding, all the tissue 
sections were stained with haematoxylin 
and eosin. Histological grading and types of 
gestational trophoblastic diseases were 
described by using WHO classification.9 
Immunohistochemical staining method 
The paraffin blocks were further processed 
for IHC staining with Ki-67 monoclonal 
antibody (Mouse Anti-human Ki-67 antigen, 
Clone: Ki88 Code:   MU370-UC BioGenex, 
Emergo Europe) by using the Peroxidase- 

antiperoxidase method. Sections 4 µm thick-
ness were placed on silanised slides and 
then dried at 37oC overnight and incubated 
at 60oC for half an hour. These slides were 
deparaffinized through xylene-ethanol series 
and washed with PBS (phosphate buffered 
saline) for 5 minutes, 3 times, followed by 
washing with distilled water for 5 minutes. 
Antigen retrieval with 10 mM citrate buffer 
(pH 6.0) was done by using heat method in 
microwave oven. Slides were immersed 
with 0.3% hydrogen peroxide in absolute 
methanol for 15 minutes to block 
endogenous peroxidase activity. Then, 
the slides were washed with PBS for  
5 minutes, 3 times and incubated in a moist 
chamber overnight at 4°C with the primary 
antibodies: Ki-67 (dilution 1:100).  

After incubation is completed, these slides 
were washed individually with PBS (pH 
7.6) for 3 times (each time for 5 minutes and 
incubated with secondary antibody (Horse 
Radish peroxidase labeled Goat Anti-mouse 
IgG) for an hour at room temperature. Then 
these slides were washed with PBS  
for 5 minutes, three times. The diaminoben-
zidine substrate solution was freshly 
prepared and covered on the sections  
and was left at room temperature for  
15-20 minutes. Then, the slides were 
washed with distilled water for 5 minutes, 
twice. Slides were counterstained with 
haematoxylin for 5-10 seconds and rinsed in 
water and proceeded in ethanol 70%, 80%, 
90%, 100%, xylene III, II, I, 5 minutes each 
for dehydration and mounted with distene 
plasticizer xylene (DPX). Ki-67 immuno-
positivity was observed as brown nuclear 
staining. In this study, Ki-67 immuno-
expression was determined by semi-
quantitative scoring method and Ki-67 
labeling index.8 

Semi-quantitative scoring method was 
determined by the proportion of positive 
nuclear staining cells over total numbers of 
cytotrophoblasts and syncytiotrophoblasts. 
The distribution of Ki-67 immunopositivity 
in trophoblastic cells were assessed as 
negative (equal or less than 10% are 
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positive cells) and positive (more than  
10% are positive cells). Positive immuno-
reactivity was graded as; weakly positive 
(1+) - (10-20%), moderately positive (2+) - 
(21-50%) and strongly positive (3+) - (more 
than 50%).8 Two senior pathologists 
performed to count the immunopositivity  
of trophoblastic cells and immunohisto-
chemical staining reaction of these cells by 
using specific grading. 

Ki-67 labeling index was determined by 
counting positive brown nuclear staining 
cells among 1000 cells of cytotrophoblasts 
and syncytiotrophoblasts. The labeling 
index was expressed as percent positive.  

Ki-67 labeling index and the immuno-
reactivity results were recorded and 
interpreted. 
Data analysis 

Statistical analysis of data was done by 
using the Statistical Package for Social 
Science Study (SPSS), version 20. The 
association between Ki-67 immuno-
expression and different types of gestational 
trophoblastic diseases was tested using Chi-
square test. 

 
RESULTS 

 
Age distribution of gestational trophoblastic 
diseases 

Among 50 cases of gestational trophoblastic 
diseases, the youngest age of patient was  
16 years and the oldest age was 52 years. 
The highest percentage belongs to the age 
group between 20-29 years, i.e. 19 cases 
(38%) of study population followed by over 
40 years, 16 cases (32%).  

Among 10 cases of partial mole, the 
youngest age of patient was 17 years and the 
oldest age was 44 years. The mean age of 
partial mole was 26 years. In complete 
hydatidiform mole, the youngest age was  
16 years and the oldest was 52 years.  
The mean age was 34.08 years. Among  

9 cases of invasive mole, the youngest age 
was 20 years and the oldest age was  
47 years. The mean age was 35 years.  
In choriocarcinoma, the youngest age was  
29 years and the oldest age was 50 years. 
The mean age was 38.5 years. 

Distribution of gestational trophoblastic 
diseases by histological types  

Among 50 cases of gestational trophoblastic 
diseases, 23 cases (46%) were complete 
hydatidiform mole, 10 cases (20%) were 
partial hydatidiform mole, 9 cases (18%) 
were invasive mole and 8 cases (16%) were 
choriocarcinoma.  

Ki-67 immunoreactivity in gestational tro-
phoblastic diseases 
Ki-67 immunoreactivity was found in  
all 50 cases of gestational trophoblastic 
samples. The highest Ki-67 immunoreac-
tivity was found in choriocarcinoma cases 
(77.50%) and the lowest Ki-67 immuno-
reactivity was seen in partial mole (31.25%) 
in this study (Table 1). 
 
Table 1. Ki-67  Immunoreactivity in  gestational  

trophoblastic diseases 

Histological  
types 

No. of 
cases 

Mean 
(%) 

Standard 
deviation Min Max 

Partial mole 10 31.25 10.09 20 50 
Complete mole 23 50.78 12.01 25 80 
Invasive mole 9 48.33 16.91 30 70 
Choriocarcinoma 8 77.50 10.00 55 90 
Total 50 50.71 18.44 20 90 

Max=Maximum, Min=Minimum 

The mean immunoreactivity of 50 cases  
of gestational trophoblastic diseases was 
50.710±18.438 (%). The median value was 
50.00. The minimum expression of Ki-67 
immunoreactivity was 20 (%). The maxi-
mum immunoreactivity was 90 (%) (Table1).  

According to the mean and median value of 
Ki-67 immunoexpression in gestational 
trophoblastic diseases in this study, the best 
cut-off point for gestational trophoblastic 
diseases in labeling index score was  
50 (%). The score less than 50 (%) was 
considered as low and more than or equal to 
50 (%) as high labeling index score. 

Ki-67 labeling Index= 
Total no. of positive 

Cells x100 =LI% 1000 cells 
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Distribution of Ki-67 labeling index in 
gestational trophoblastic diseases 

Out of 50 cases of gestational trophoblastic 
diseases, 29 cases (58%) showed presence 
of high Ki-67 index scores and 21 cases 
(42%) showed low index scores. Among 
complete hydatidiform mole, 17 cases 
(73.9%) showed high Ki-67 index scores 
and 6 cases (26.1%) showed low index 
scores. Out of 10 cases of partial hydatidi-
form mole, only 1 case (10%) showed high 
Ki-67 index scores and 9 cases (90%) 
showed low index scores. Among invasive 
mole, 3 cases (33.3%) showed high Ki-67 
index scores and 6 cases (66.7%) showed 
low index scores. All 8 cases (100%) of 
choriocarcinoma showed high Ki-67 index 
scores (Fig. 1). 

 

 

 

 

 

 
 

Fig. 1. Distribution  of  Ki-67  labeling  index in 
different types of gestational trophoblastic 
diseases 

 

 

 

 

 

 
 
 

A=Partial H mole (H&E x 400) 
B=Complete H mole (H&E x 400) 
C=Invasive mole (H&E x 100) 
D=Choriocarcinoma (H&E x 100)  

Fig. 2. H and E staining of different types of GTD 

 

 

 

 

 

 
 
 
A=Partial H mole (Ki-67 LI=37.5%)  
B=Complete H mole (Ki-67 LI=80%) 
C=Invasive mole (Ki-67 LI=70%)  
D=Choriocarcinoma (Ki-67 LI=90%) 

Fig. 3. IHC staining of Ki-67 (Ki-67 labeling index) 
in different histological types of GTD 

Association of Ki-67 immunoexpression 
with different histological types of gesta-
tional trophoblastic diseases 

Among 10 case of partial hydatidiform 
mole, 2 cases (20%) showed the intensity of 
Ki-67 immunoexpression 1+ and 8 cases 
(80%) showed 2+ intensity. Among complete 
hydatidiform mole, the 2+ intensity of Ki-67 
immunoexpression was found to be (52.2%) 
of cases and the remaining (47.8%) showed 
3+ intensity. Among 9 cases of invasive 
mole, the intensity 2+ was seen in (66.7%) of 
cases and 3+ in (33.3%). All 8 cases of 
choriocarcinoma (100%) showed 3+ intensity 
of Ki-67 immunoexpression (Fig. 2 & 3). 
 

DISCUSSION 

Maternal age has an influence on the 
incidence of gestational trophoblastic 
disease. There was an excess of molar 
pregnancies in the extremes of reproductive 
age.3 In this study, the age distribution of  
H mole was 16-52 years. Most of the 
patients were found to be 20-29 years age 
group (38%) and the second commonest age 
group was 40 years and above (32%). 
Lurain found that advanced or very young 
maternal age had consistently correlation 
with higher rates of complete hydatidiform 
mole.9 There was a small difference of age 
incidence in this study compared with the 
previous studies.  
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B=Partial H mole 

C=Invasive H mole 
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In comparison with Ki-67 immuno-
expression of partial hydatidiform mole, all 
cases of complete hydatidiform mole 
showed a higher Ki-67 intensity with mean 
Ki-67 immunoreactivity 50.783±12.014 (%). 
The study done by Ali, et al.8 showed  
Ki-67 immunoexpression of all villous 
components especially of cytotrophoblasts; 
being the highest in complete hydatidiform 
mole (68.542±11.275) followed by partial 
hydatidiform mole (22.5±16.611). 

In this study, all 9 cases of invasive mole 
showed positive Ki-67 immunoexpression 
with the mean immunoreactivity 48.33 
±16.91 (%). In the study carried out by 
Makovitzky, et al.10 the invasive mole 
labeled strongly positive for Ki-67 antigen. 
All cases of chorioarcinoma showed 
strongly positive Ki-67 immunoexpression 
with the mean Ki-67 immunoreactivity 
77.5±10.0 (%). The study done by Erfanian, 
et al.7 showed strongly positive Ki-67 
immunoexpression in cytotrophoblasts 
80.41±9.40 (%) and in syncytiotrophoblasts 
58.75± 18.10 (%). 
In the current study, highest proliferative 
activity of Ki-67 (≥50% of Ki-67 labeling 
index) was found in partial mole (10%), 
complete hydatidiform mole (73.9%), 
invasive mole (33.3%) and all cases of 
choriocarcinoma. Therefore, it might be 
evident that complete hydatidiform mole 
was more increasing risk of chorio-
carcinoma than partial hydatidiform mole. 

On the other hand, among the histological 
subtypes of trophoblastic diseases, partial 
hydatidiform mole showed the lowest  
Ki-67 labeling index and choriocarcinoma 
showed the highest. In comparison with 
choriocarcinoma, invasive mole showed low 
Ki-67 labeling index score. There was 
significantly associated between Ki-67 
labeling index and histological subtypes  
of gestational trophoblastic diseases 
(p=0.000). In the present study, Ki-67 
immunoexpression was detected in all cases  
of    partial   hydatidiform   mole   (10 cases),  
complete    hydatidiform   mole   (23 cases),  

invasive mole (9 cases) and chorio-
carcinoma (8 cases). According to the 
findings, it showed that the higher grade  
of histological subtypes of gestational 
trophoblastic diseases, the stronger the 
intensity of Ki-67 immunoexpression.  
In complete hydatidiform mole and invasive 
mole, there were no cases of weakly 
positive (1+) Ki-67 immunoexpression.  

In comparison of partial hydatidiform mole 
with complete hydatidiform mole, there 
were no cases of partial hydatidiform mole 
showing strongly positive (3+) intensity of 
Ki-67 immunoexpression, whereas 47.8%  
of complete hydatidiform moles showed 
strongly positive (3+) intensity. All cases of 
choriocarcinoma showed strongly positive 
(3+) Ki-67 immunoexpression. There was 
a significantly association between Ki-67 
immunoexpression and different histological 
types of gestational trophoblastic diseases  
(p=0.000).  

Conclusion 

This study was determined Ki-67 immuno-
expression and Ki-67 labeling index in 
different types of gestational trophoblastic 
cases from Central Women’s Hospital, 
Yangon. Ki-67 is a proliferative marker and 
high Ki-67 immunoexpression showed a 
marker of bad biological behavior and poor 
prognosis. Early diagnosis and accurate 
biological behavior is important for 
gestational trophoblastic diseases because 
early effective treatment can prevent the 
progression of the diseases. This is the 
preliminary study done on association  
of Ki-67 immunoexpression in different 
histological types of gestational tropho-
blastic diseases in Myanmar.  

The findings of this study showed that the 
higher grade of histological types of the 
gestational trophoblastic diseases, the 
stronger the intensity of Ki-67 immuno-
expression. The findings support that Ki-67 
proliferative marker might be useful in 
determining the prognosis of gestational 
trophoblastic diseases and early treatment. 

 



45 

ACKNOWLEDGEMENT 
 

We would like to express our sincere 
gratitude to Professor Dr. Zaw Wai Soe, 
Rector, University of Medicine 1(Yangon) 
for allowing us to perform this research.  
We want to express our thanks to Professor  
Dr. San San Myint, Professor and Head, 
Obstetrics and Gynaecology Department, 
University of Medicine 1 (Yangon) for 
allowing us to collect clinical data of the 
cases in Central Women’s Hospital, 
Yangon. We would like to thank Associate 
Professor Dr. Khin Shwe Mar, Department 
of Pathology, Central Women’s Hospital, 
Yangon for kind permission for specimen 
collection and suggestions. We would also 
like to thank laboratory staff of Department 
of Pathology, Central Women’s Hospital 
and Yangon General Hospital and laboratory 
staff of University of Medicine 1 (Yangon) 
for their support. 
 

REFERENCES 
 

1. Altieri A, Franceschi S, Ferlay J, Smith J & 
Vecchia CL. Epidemiology and aetiology of 
gestational trophoblastic diseases. The Lancet 
Oncology 2003; 4: 670-678. 

2. Ellenson LH & Pirog EC. The Female Genital 
Tract. In: Robbin and Cotran Pathologic Basis of 
Disease, 8th ed. Elsevier Saunders, Philadelphia, 
2010; 1057-1061. 

 

3. Tham BWL, Everard JE, Tidy JA, Drew D & 
Hancock BW. Gestational trophoblastic disease  
in the Asian population of Northern England and 
North Wales.  International Journal of Obstetrics 
and Gynaecology 2003; 110: 555-559.  

4. Newsom-Davis T & Seckl MJ. Gestational 
trophoblastic tumours. In: Shaw Gynaecology,  
4th ed. Elsevier, Edinburgh, 2016; 650-664.  

5. Merchant SH, Amin MB, Viswanatha DS, 
Malhotra RK, Moehlenkamp C & Joste NE. 
P57kip2 immunohistochemistry in early molar 
pregnancies: Emphasis on its complementary  
role in the differential diagnosis of hydropic 
abortuses. Human Pathology 2005; 36: 180-186.  

6. Urruticoechea A, Smith IE & Dowsett M. 
Proliferation marker Ki-67 in early breast cancer. 
Journal of Clinical Oncology 2005; 23(28):  
7212-7220.  

7. Erfanian M, Sharifi N & Omidi AA. P63 and  
Ki-67 expression in trophoblastic disease and 
spontaneous abortion. Journal of Research in 
Medical Sciences 2009; 14(6): 375-384.  

8. Ali SM, Ahmed NY, Abdul Al-Hameed TT & 
Saeed NF. The role of Ki-67 immunoexpression 
in diagnosis of molar pregnancy and differen-
tiating its subtypes. American Journal of 
Research Communication 2014; 2(4): 64-73.  

9. Lurain JR. In vitro gestational trophoblastic 
disease 1: Epidemiology, pathology, clinical 
presentation and diagnosis of gestational 
trophoblastic disease and management of 
hydatidiform mole. American Journal of 
Obstetric and Gynaecology 2010; 531-539.  

10. Makovitzky J, Radtke A, Shabani N, Friese K, 
Gerber B & Mylonas L. Invasive hydatidiform 
mole: Immunohistochemical labeling of inhibin/ 
activin subunits, Ki-67, p53 and glycodelin A in a 
rare case. Acta Histochemica 2009; 111: 360-365.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



46 

Myanmar Health Sciences Research Journal, Vol. 30, No. 1, 2018 
 
 

Molecular Detection of Human Rhinoviruses in Children with  
Influenza-like Illness Attending Yangon Children’s Hospital, 2016 

 
Htin Lin1*, Hlaing Myat Thu1, Theingi Win Myat1, Win Mar1,  

Khaing Moe Aung1, Khin Khin Oo1, Khin Sandar Aye1, Thida Kyaw1 & Ye Myint Kyaw2 
 

1Department of Medical Research 
2Yangon Children’s Hospital 

 
Influenza-like illness (ILI) is caused not only by influenza virus but other 
viruses including human rhinovirus (HRV). HRV usually causes common 
cold and exaggerates asthmatic attack and otitis media in children. The aim 
of this study was to determine the prevalence and clinical severity of HRV 
among children with influenza-like illness. It was a cross-sectional study 
conducted at Out-Patient and Emergency Department of Yangon Children’s 
Hospital (YCH). Nasopharyngeal swab samples were obtained from a total 
of 153 children with ILI from January to December, 2016. Viral RNA was 
extracted by QIAamp® RNA Mini kits. Non-coding region of HRV gene 
was detected by conventional RT-PCR using Qiagen One Step RT-PCR kit. 
Of 153 cases, HRV was detected in 42 cases (27.5%). Males were  
slightly more affected than females with the ratio of male to female, 1.2:1. 
The maximum number of HRV cases was found in the children aged less 
than 5 years that accounted for 71.4%. During the study period,  
HRV positive cases were detected in rainy season and winter season  
peaking in June, November and December. Fever, cough and rhinorrhoea 
were observed as the main symptoms of HRV infections that were 
responsible for 100%, 100% and 81% of HRV cases, respectively. 
Gastrointestinal symptoms such as diarrhoea and vomiting were observed in 
7.1% and 2.4%, respectively, of HRV-positive cases and fast breathing was 
observed in 2 HRV cases (4.8%). There was no HRV-positive case that 
presented with tightness of chest. Most of the HRV-affected children 
presented with low grade fever (mean=100.7ºC, SD±0.85). Clinical 
diagnosis of HRV cases included acute viral infection (AVI), acute 
respiratory infection (ARI), pneumonia and dengue haemorrhagic fever 
grade 1 (DHF I) accounting for 83.3%, 7.1%, 4.8% and 4.8%, respectively. 
This study provided baseline information about ILI cases due to human 
rhinovirus that would be useful for the assessment of HRV outbreak and 
management of children with influenza-like illness. 

Key words: Human rhinovirus, Influenza-like illness, Children, Outbreak 
 

INTRODUCTION 

 
Influenza-like illness (ILI) is the definition 
used for the surveillance of influenza 
worldwide.1 The viral aetiology of ILI 
includes not only the influenza viruses but 
other respiratory viruses such as human 
rhinoviruses (HRV), adenoviruses, res-     
piratory syncytial virus (RSV), human 
enterovirus, human metapneumovirus, para-
influenza viruses and human coronavirus 

229E or OC43.2, 3 The frequency distri-
bution of such causal viruses differs 
geographically. In Brazil, influenza and 
HRV were found to be most prevalent 
among ILI 39 cases. A study in Gabon 
stated that adenoviruses were found to be 
predominant among children with ILI.4 
During 2010-2013, influenza virus and  
___________________________________ 
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RSV Leyte Island of the Philippines.5  
In Myanmar, 22% of ILI cases were known 
be caused by influenza viruses.6 According 
to the studies conducted at Yangon 
Children’s Hospital from 2013 to 2015, 
6-9% of children attending YCH were due 
to influenza viruses. However, the aetiology 
of the remaining large proportion of ILI 
cases has not been studied.7-9  
Human rhinoviruses (HRVs) are the 
common viruses causing ILI and respon-
sible for 25% ILI cases.10 They usually 
cause common cold in children and adults 
and trigger the asthma attacks.11  

Since common cold and influenza have 
some similar clinical features, there may be 
many cases of HRV in ILI cases with no 
laboratory-confirmed influenza virus.12  

Besides, HRVs can also be regarded as the 
predominant viruses among children with 
otitis media (OM). Among the children with 
asymptomatic OM with effusion, HRVs 
were found up to 40% of the cases.13 

Besides, children with HRV infection cause 
more severe clinical course than other 
respiratory viruses and cause significant  
co-morbidities.14 These findings highlight 
the important role of HRVs in respiratory 
diseases. In Myanmar, there were a few 
studies on HRVs among children with acute 
respiratory infection (ARI). A study 
conducted at Yangon Children’s Hospital in 
2014-2015 found HRVs as the predominant 
virus in ARI cases. They accounted for 18% 
of all ARI cases and 71% of the ARI cases 
with multiple viral infections.15 However, 
there are very limited local data of ILI cases 
due to HRV in Myanmar. Therefore, the 
HRV should be studied among ILI cases  
to generate the baseline data for the 
assessment of the disease outbreak and 
management of ILI cases in clinical settings. 

 
MATERIALS AND METHODS 

 
Study design 

It was a cross-sectional study conducted at 
Out-Patient and Emergency Department  
of Yangon Children’s Hospital (YCH). 

Nasopharyngeal swab samples were 
obtained from a total of 153 children who 
attended YCH with ILI from January to 
December, 2016. 

Inclusion criteria 
Children of any age, of any sex, attending 
Yangon Children’s Hospital with influenza 
like-illness were included in the study. 

Working definition of influenza-like illness 
Influenza-like illness was defined as fever 
more than or equal to 38ºC with cough or 
sore throat or both.16 

Exclusion criteria 
Children with cleft palate or oral thrush 
were excluded from this study. 
Specimen collection and transport 

After getting the informed consent, the 
medical history of child was taken from the 
parent or guardian and medical record. 
Nasopharyngeal swab specimen was taken 
from child according to the guidelines laid 
down by CDC.17 The specimen was 
transported with Viral Transport Media 
(VTM) to the laboratory of Virology 
Research Division in cold condition.  
The VTM was prepared according to the 
guidelines laid down by WHO.18 The VTM 
fluid was stored at -70ºC before sample 
processing was done. 
Detection of human rhinovirus 

Viral RNA was extracted from 
nasopharyngeal swab specimens by using 
RNA extraction kit (QIAmp® Viral RNA 
Mini Assay) according to the manu-
facturer’s instructions. Non-coding region 
of human rhinovirus RNA was detected by 
Reverse Transcription-Polymerase Chain 
Reaction (RT-PCR) using specific primers. 
The reaction mixture contained 7.5 µl of 
distill H2O, 5 µl of 5X buffer, 5 µl of  
Q solution, 1 µl of dNTP, 0.25 µl of sense 
primer (CCA ACA GTA GAC CTG GCA 
GATG), 0.25 µl of anti-sense primer (ACG 
GAC ACC CAA AGT AGT TGGT), 1 µl of 
enzyme mixture and 5 µl of RNA template. 
HRV positive and negative RNA templates 
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were used for quality control.19 Reverse 
transcription temperature was 50ºC for  
45 minutes and initial denaturing temper-
ature was 95ºC for 10 minutes. Cycling 
temperature was 94ºC for 30 seconds, 58ºC 
for 30 seconds and 72ºC for 1 minute for a 
total of 40 cycles. Amplicons were mixed 
with loading dye and were subjected to 2% 
agarose gel electrophoresis at 100 volts for 
45 minutes. Reaction bands were visualized 
by molecular imager (Gel DocTM XR+,  
Bio-Rad). 

Data entry and analysis 

Data entry and analysis was done by using 
Statistical Package for Social Science 
(SPSS) version 15.0. Fisher’s Exact Test 
was applied to determine the significance of 
association of data. 
Ethical consideration 

Ethical approval to conduct the study was 
obtained from Ethics Review Committee of 
Department of Medical Research. 

 
RESULTS 

 
When 153 ILI cases were tested with RT-
PCR, 42 cases (27.5%) revealed non-coding 
region of HRV gene. Therefore, HRV  
was found to be responsible for 27.5% of 
children with ILI.   

Among 42 HRV-positive cases, 23 cases 
(54.8%) were males and 19 cases (45.2%) 
were females. Ratio of male to female was 
1.2:1. However, sex preponderance was not 
observed among them because males were 
also more affected in HRV negative cases. 
Regarding age group, majority of HRV-
positive cases were under 5 years of age that 
accounted for 71.4%. There were 11 HRV-
positive cases (26.2%) in the age group 5 to 
9 years and one HRV-positive case in age 
group 10 to 12 years that included only  
a few ILI cases (Table 1). 
During the study period from January to 
December 2016, HRV positive cases were 
mainly detected in the rainy season from 
June to September. The maximum number 

of positive cases was found in June that 
accounted for 46.1% (Fig. 1). 

Table1. Demographic characteristics of 
influenza-like illness (ILI) cases 

 HRV cases (%) 
Positive Negative  

Sex 
   Male 
   Female 

 
23(54.8) 
19(45.2) 

 
63(56.8) 
48(43.2) 

Age (years) 
    0-4  
    5-9   
   10-12  

 
30(71.4) 
11(26.2) 
1(2.4) 

 
66(59.5) 
39(35.1) 

6(5.4) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Fig. 1.  Monthly  distribution  of   influenza-like 

illness (ILI ) cases 
 

 

Fig.  2. Gel image showing PCR bands of HRV 
gene 

HRV-positive cases mainly presented with 
fever, cough and rhinorrhoea that accounted 
for 100%, 100% and 81%, respectively. 
Gastrointestinal symptoms such as diarrhoea 
and vomiting were observed in 7.1% and 
2.4% of HRV-positive cases and fast 
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breathing was observed in 2 HRV cases 
(4.8%). There was no HRV-positive case 
that presented with tightness of chest  
(Table 2). 
 
Table  2. Clinical presentations of influenza-  

like illness (ILI) cases 
 HRV cases (%) 

Positive Negative 
Fever 42(100) 111(100) 
Cough 42(100) 111(100) 
Rhinorrhoea 34( 81) 101(91) 
Diarrhoea 3(7.1) 5(4.5) 
Vomiting 1(2.4) 16(14.4) 
Tightness of chest 0(0) 0(0) 
Fast breathing 2(4.8) 0(0) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

Fig. 3. Clinical diagnosis of influenza-like 
illness (ILI) cases 

Most of the HRV-positive cases had clinical 
diagnosis of acute viral infection (AVI) 
accounting for 83.3%. A few cases had been 
diagnosed as acute respiratory infection 
(ARI), pneumonia and dengue haemorrhagic 
fever grade 1 (DHF I) accounting for 83.3%, 
7.1%, 4.8% and 4.8%, respectively (Fig. 3). 

 
DISCUSSION 

 
Acute respiratory infection (ARI) including 
ILI is a common cause of frequent visit to 
Out-Patient Setting of Yangon Children’s 
Hospital.20A total of 153 children who 
attended the hospital due to ILI were 
recruited in the study. When their NP swab 

specimens were tested for HRV gene,  
26 cases (27.5%) showed HRV positive.  
In other studies, HRV was found to be 
responsible for 16% of ILI cases aged up to 
25 years and 26% of ILI cases aged less 
than 5 years.20, 21 This study included the 
children population aged less than 13 years 
and prevalence of HRV was found to be 
27.5%. It was observed that the prevalence 
of HRV depends on the age range of ILI 
cases. According to the previous studies 
conducted at YCH, influenza virus was 
detected in 6-9% of children with ILI 
attending the hospital.7-9 

Therefore, the proportion of HRV cases was 
found to be larger than that of influenza 
cases among ILI cases attending YCH. The 
remaining 72.5% ILI cases may be due to 
other respiratory viruses such as influenza 
virus, adenoviruses, respiratory syncytial 
virus, human enterovirus, human meta-
pneumo virus, parainfluenza viruses and 
human corona virus 229E or OC43 that 
were not tested in this study.2, 3 

Among HRV-positive children, 23 children 
(54.8%) were males and 19 children 
(45.2%) were females. The ratio of male to 
female was 1.2:1. In agreement with this 
study, Miller and scientists have also found 
that males were slightly more affected by 
HRV than the females.21 In this study,  
a large number of HRV cases were detected 
in children under 5 years of age and the 
detection rate was found to decrease in the 
older age groups. A study in New York also 
stated that HRV detection rate increased 
with the decreasing age of children.22  

In a study in Latin America, overall HRV 
positivity rate was greater in the children 
under 5 years of age than children above  
5 years which is in agreement with this 
study.21  

Seasonal pattern of HRV varies geo-
graphically. Peak of HRV infection is seen 
in early fall and spring in template regions. 
In tropical regions, HRV showed distinct 
seasonality in rainy season.23 However, 
HRV infection cases were detected through-
out the year in Trinidad which is a country 

AVI=Acute viral infection 
ARI=Acute respiratory infection 
Pneu=Pneumonia 
DHFI=Dengue haemorrhagic fever infection 
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with tropical weather.24 This study in 
Myanmar demonstrated that HRV cases 
were detected in both rainy season and 
winter season especially in June, November 
and December highlighting the timing for 
preventive measures of ILI cases due to 
HRV infection. Regarding the clinical 
presentations of HRV, fever, cough and 
rhinorrhoea were found as the main 
presenting features of children with HRV. 
In previous studies conducted in YCH, 
laboratory-confirmed influenza cases were 
also found to present with these symptoms 
as their main symptoms.7-9  

Therefore, these findings highlight the 
importance of laboratory confirmation  
for definite diagnosis finding of viral 
respiratory infection. However, fever  
presented by HRV cases is usually lower 
than influenza cases.25 Similar finding was 
also observed by this study in which most 
HRV-positive children (172) presented with 
low grade fever (mean=100.7°C, SD ±0.85). 
A few HRV cases (4.8%) in this study were 
clinically diagnosed as dengue infection. 
This may be due to the constitutional 
symptoms such as headache, myalgia and 
vomiting that can be found in both HRV 
infection and dengue infection.26, 27  
Apart from such cases, HRV cases were 
mostly diagnosed in the hospital setting as 
acute viral infection. So, HRV should also 
be considered in the management of AVI 
cases especially presenting with ILI. 
Conclusion 
This study provided baseline information 
about ILI cases due to human rhinovirus 
that would be useful for the assessment of 
HRV outbreak and management of children 
with influenza-like illness. 
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Immunophenotyping has become an invaluable tool in the management of 
hematological malignancies and is increasingly finding a role in the 
diagnosis and monitoring of plasma cell disorders. The aim of the study was 
to provide an accurate diagnosis of multiple myeloma by application of flow 
cytometry immunophenotyping. A cross-sectional descriptive study was 
conducted at Department of Clinical Hematology, Yangon General Hospital 
from September 2015 to August 2016. Multiparametric flow cytometry 
immunophenotyping was performed using monoclonal antibodies against 
CD56, CD19, CD138, CD38 and CD45. A total of 40 clinically suspected 
cases of multiple myeloma were included for the study. Among the  
40 cases, 25 cases (62.5%) were diagnosed as multiple myeloma by the 
positive expression of CD138 or CD38, negative CD19 expression, weak or 
negative CD45 expression and positive or negative CD56 expression.  
Age of the patients ranged from 49 years to 89 years. The male to female 
ratio was 1.1:1. Serum protein electrophoresis and densitometer reading 
were performed in all cases for detection of monoclonal band and 
monoclonal protein concentration.  Monoclonal band was detected visually 
and estimation of monoclonal protein was done by densitometer. Among  
40 cases, 25 (62.5%) had monoclonal gammopathy. Among these cases,  
20 (80%) had monoclonal band in the gamma () region and 5 (20%) had in 
the beta () globulin region. The mean concentration of monoclonal protein 
was 4.50 g/dl, with a range of 2.28 to 7.95 g/dl. The remaining 15 (37.5%) 
were not detected monoclonal band. In conclusion, flow cytometry immuno-
phenotyping is useful tool for the diagnosis of multiple myeloma and it 
should be included as a routine assay in monoclonal gammopathy patients. 

Key words: Multiple myeloma, Flow cytometry, Immunophenotyping, Diagnosis 
 

INTRODUCTION 
 

Multiple myeloma is a clonal B-cell 
disorder in which malignant plasma cells 
accumulate in the bone marrow, producing 
lytic lesions, excessive amounts of 
monoclonal protein in the serum or urine, 
and evidence of end-organ damage (hyper-
calcemia, renal insufficiency, anemia,  
or bone lesions).1 It accounts for 1% of all 
malignancies and 10% of hematological 
malignancies.2, 3  
Evaluation of multiple myeloma disease is 
based on a variety of laboratory techniques, 
including bone marrow morphology and 
immunophenotyping, analysis of serum and 

urine M- component and free light chains, 
hematological and biochemical parameters, 
cytogenetics, DNA ploidy, and measure-
ment of plasma cell proliferative activity. 
These investigations are important to 
support the diagnosis of multiple myeloma, 
to guide the therapy, to provide prognostic 
information, and to monitor treatment 
efficacy.4 Immunophenotyping has become 
an invaluable tool in the management  
of hematological malignancies and is 
increasingly finding a role in the diagnosis 
and monitoring of plasma cell disorders.5 
_______________________________________________________________________ 
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Immunophenotyping by flow cytometry is  
a sensitive method that is used for the 
diagnosis and clinical monitoring of the 
disease. Flow cytometry in multiple 
myeloma is beneficial in detecting 
malignant plasma cells and prognostic 
markers and monitoring the development 
and differentiation of myeloma cells.6 
Flow cytometry has many advantages:  
 distinguishing among normal, reactive, 

and malignant plasma cells;7-11 
 evaluating the risk of progression from 

monoclonal gammopathy of unknown 
significance (MGUS) to multiple 
myeloma;12-14 

 detecting prognostic markers;10, 15-17 
 evaluating minimal residual disease 

(MRD);7, 18, 19 
 identifying new targets for myeloma 

therapy.10, 17, 20 

Multiple myeloma is not uncommon 
globally as well as in Myanmar. Being 
limited availability of laboratory diagnostic  
facility, there had been no studies using 
flow cytometry immunophenotyping for 
diagnosis of multiple myeloma in  
Myanmar. The study was aimed to provide 
an accurate diagnosis of multiple myeloma 
by application of flow cytometry immuno-
phenotyping.  

MATERIALS AND METHODS 

Study population 
A cross-sectional, descriptive study was 
conducted at Department of Clinical 
Haematology, Yangon General Hospital 
from September 2015 to August 2016.  
A total of 40 clinically suspected cases  
of multiple myeloma were included in  
the study. After getting informed consent, 
relevant clinical history, physical exami-
nation and laboratory results were recorded 
in case report form. Then, 2 ml of bone 
marrow aspirate with EDTA tube  
and 2 ml of venous blood with plain  
tube were collected and sent to Blood 
Research Division, Department of Medical 
Research within 2 hours. 

Flow cytometry immunophenotyping 
Plot configuration and optimization  
including isotype control, fluorescent 
(colour) control, calibration beads and 
compensation were firstly performed. After 
getting the standard optimized setting of 
machine, the patient’s samples were analyzed 
throughout the process. Accurate and con-
sistent test results were checked and 
standardized over time regardless of variables. 
 

Immunophenotypic evaluation was per-
formed using multicolour flow cytometry 
CyFlow Cube 8 (Sysmex Partec). Multi-
parametric flow cytometry immunopheno-
typing was performed using monoclonal 
antibodies against CD56, CD19, CD138, 
CD38 and CD45 conjugated with phyco-
erythrin (PE), allophycocyanin (APC), 
fluorescein isothiocyanate (FITC), and 
phycoerythrin (PE-Dy).  
 

Data were analyzed by CyView™ software. 
The plasma cells were initially gated using 
CD138 and side scatter, following which, 
CD138+ gated cells were analyzed for CD56, 
CD19 and CD45. In cases of CD138-
specimens, the bone marrow aspirate was 
restrained with a CD56/CD19/CD38/CD45 
panel. In this case, plasma cells were gated 
using CD38 and side scatter and CD38+ cells 
were analyzed for CD56, CD19 and CD45. 

Serum protein electrophoresis 
Visual detection of a monoclonal band 
following serum protein electrophoresis  
was used to confirm the presence of 
monoclonal protein. The concentration of 
monoclonal protein was quantified by using 
a densitometer.  
Statistical analysis  

Data entry was performed and checked  
for     double    entry,    incorrectness    and  
incompleteness to validate the data. Data 
were analyzed by using SPSS 16.0. Simple 
descriptive analysis for each variable was 
done. 

Ethical consideration  
This study was approved by Ethics Review 
Committee, Department of Medical Research. 
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RESULTS 
 

A total of 40 clinically suspected cases of 
multiple myeloma were included for  
the study. Among the 40 cases, 25 cases 
(62.5%) were diagnosed as multiple 

myeloma by the positive expression  
of CD138 or CD38, negative CD19 
expression, weak or negative CD45 
expression and positive or negative CD56 
expression (Fig. 1-3). Fifteen cases (37.5%) 
had no evidence of multiple myeloma by 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1. Phenotype of neoplastic plasma cells showing expression of CD56+ CD19- CD138+ CD45+ 

Fig. 2. Phenotype of neoplastic plasma cells showing expression of CD56- CD19- CD138+ CD45- 

Fig. 3. Phenotype of neoplastic plasma cells showing expression of CD56+ CD19- CD38+ CD45+ 
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flow cytometry. Age of the patients ranged 
from 49 years to 89 years. The male to 
female ratio was 1.1:1. In 23 out of 25 cases 
(92%), plasma cells could be sufficiently 
identified through initial CD138 gating. The 
positive expression rates of CD56, CD19, 
CD138 and CD45 in neoplastic plasma cells 
were 84% (21/25), 0% (0/25), 92% (23/25) 
and 32% (8/25), respectively (Table 1). Two 
of 25 cases (8%) were negative for CD138 
expression following initial CD138 gating 
and were subsequently restained and gated 
using CD 38. 
 
Table 1.  Antigenic  expression  rates in multiple 

myeloma cases 

Antigen Expression Multiple myeloma patients (%) 
CD138 Positive 

Negative 
23(92)  
2(8) 

CD56 Positive 
Negative 

21(84) 
4(16) 

CD19 Positive 
Negative 

0(0) 
25(100) 

CD45 Positive 
Negative 

8(32) 
17(68) 

 
Serum protein electrophoresis and 
densitometer reading were performed in  
all cases for detection of monoclonal band  
and monoclonal protein concentration. 
Monoclonal band was detected visually  
and estimation of monoclonal protein  
was done by densitometer. Among  
40 cases, 25 cases (62.5%) had monoclonal 
gammopathy. Among them, 20 cases (80%) 
had monoclonal band in the gamma () 
region and 5 cases (20%) had in the beta () 
globulin region. The mean concentration  
of monoclonal protein was 4.50 g/dl,  
with a range of 2.28 to 7.95 g/dl. The 
remaining 15 cases (37.5%) were not 
detected monoclonal band. 

 
DISCUSSION 

 
Immunophenotyping has become an 
invaluable tool in the management of 
hematological malignancies and is 
increasingly finding a role in the diagnosis 
and monitoring of plasma cell disorders. 
The major advantage of flow cytometry 
when compared to other methods is the 

possibility to discriminate between normal 
polyclonal and abnormal clonal plasma 
cells. In addition to establishing the 
diagnosis of plasma cell disorders, several 
studies have reported an association 
between the phenotype of neoplastic plasma 
cells and prognosis. 

This study demonstrated the four-color flow 
cytometry using monoclonal antibodies 
against CD56, CD19, CD138 (CD38) and 
CD45 to detect the neoplastic plasma cells 
in patients with multiple myeloma. 

The European Myeloma Network has 
recommended using CD38, CD138 and 
CD45 together with CD19 and CD56 to 
identify multiple myeloma cells.7  Minimum 
of 4 markers is recommended for basic 
plasma cell analysis so that expression of 
CD56, CD19, CD138 (CD38) and CD45 
should be analyzed in every monoclonal 
gammopathy case to identify CD138+ 
CD38+ plasma cells and to discriminate 
normal or reactive plasma cells (CD19+ 
CD56 - CD45+) and abnormal plasma cells 
(CD19 - CD56 + or - CD45 - or +).7, 21 

In all multiple myeloma cases, a single 
antigen cannot be used to distinguish 
neoplastic plasma cells. Although CD138 is 
expressed at high levels on plasma cells, 22 
this marker cannot be used to discriminate 
neoplastic myeloma cells from reactive 
plasma cells. In our study, CD138 was used 
for the initial identification of plasma cells 
because plasma cells are the only cells in  
the bone marrow that express CD138. 
Subsequent selection using CD38 was 
analyzed only for samples with dim to 
negative CD138 expression. In this study, 
23 of 25 cases (92%) showed CD138+ 
neoplastic plasma cells, with only 2 cases 
(2/25,8%) with CD138- neoplastic plasma 
cells. However, this later group showed 
CD38+ neoplastic plasma cells and 
therefore, in these cases, CD38 was used  
for selection. No difference was noted in  
the immunophenotypic profile between 
CD38+ cells and cells gated using the 
CD138 marker.  
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CD56 is expressed mainly on neoplastic 
plasma cells although not in all cases. CD56 
expression was reported in 70 to 80% of 
multiple myeloma patients. 23 This study 
showed that CD56 expression was 84%. 
Lack of CD56 expression in myeloma  
has been associated with a worse 
prognosis.24 

Similarly, both CD45- and CD45+ 
neoplastic plasma cell populations have 
been described. Because of the varied 
expression patterns of CD45 on neoplastic 
plasma cells, there was some limitation in 
identifying them using CD45 alone, unlike 
the case with CD56 and CD19. However, 
the presence of CD45- neoplastic plasma 
cells has been associated with poor clinical 
outcome.25 In this study, CD45 expression 
was found in 32% of multiple myeloma 
patients.  
Reactive plasma cells express CD19; 
however, neoplastic plasma cells show no or 
only a dim CD19 expression.12, 26 CD19 
represents the most valuable antigen to 
identify neoplastic plasma cells in patients 
with multiple myeloma. These findings 
suggest that CD19 expression was negative 
in all patients. 

Conclusion 

This study revealed the diagnostic role  
of flow cytometry immunophenotyping  
in patients with multiple myeloma. As  
an adjunct to morphologic evaluation of 
marrow aspirate smear, histology, immuno-
histochemistry of marrow biopsy and 
protein electrophoretic analyses, flow 
cytometry immunophenotyping is useful 
tool for the diagnosis of multiple myeloma 
and it should be included as a routine  
assay in monoclonal gammopathy patients. 
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A cross-sectional, descriptive study was conducted to assess physical fitness 
in 145 elderly; 52 men (mean age=81.23±6.36 years) and 93 women  
(mean age=79.03±5.27 years), from the Home for the Aged (Hninzigone), 
Yangon by using the Senior Fitness Test. The test consists of six measures 
of physical fitness: (a) 30-second chair stand test, (b) 30-second arm curl 
test, (c) chair sit and reach test, (d) back scratch test, (e) 8-foot up and  
go test and (f) 2-minute step test. Most of elderly women had higher BMI 
(23.19±6.46 kg/m2 vs. 22.98±4.24 kg/m2, p=0.83) and significantly higher 
body fat percent (24.23±7.6% vs. 20.11±6.46%, p=0.001) than those of 
elderly men. Higher BMI of elderly women might be due to more body fat 
than elderly men. All the elderly had completed the six fitness tests. Elderly 
men had better performance in chair stand test (strength test) and 2-minute 
step test (aerobic endurance test) but elderly women had better performance 
in 8-foot up and go test (dynamic balance). This might be due to the fact that 
elderly men had more lean body mass than women. Scores from each test 
were compared to Americans’ norms by subject’s age and gender and 
described as performance better than the norm, same as the norm, or worse 
than the norm. Generally, better performance were seen in strength tests 
(chair stand and arm curl) than cardiovascular tests (2-minute step and  
8-foot up and go) or flexibility tests (chair sit and reach and back scratch). 
The low scores of cardiovascular tests may be attributed to the fact that 
those types of exercise are not very common in the daily activity  
of elderly in Myanmar. However, the good result of chair sit and reach test 
is an essential part of their daily physical activity. In conclusion, this study 
found that there was a decrease in body fat percent and decrease levels of 
dynamic balance and flexibility in the aging process. 

Key words: Physical fitness, Elderly, Senior Fitness Test Battery 
 

INTRODUCTION 
 

The older adult population of Myanmar has 
been increased over the last three decades. 
Percentage of persons older than 60 years 
was increased from 6.37 in 1980 to 8.77 in 
2011.1 With the projected growth in the 
older adult population, preventing or 
delaying physical disability in later years 
has become a national goal. Evidence 
suggests that physiological decline, especially 
that associated with physical inactivity is 
modifiable through proper assessment and 
activity intervention.  
However, a major limitation in reducing loss 
of function in later years is the lack of 

suitable assessment tools. Of special 
concern is the ability to assess underlying 
physical parameters associated with 
common activities of daily living.2 
Recognizing the need for a tool to evaluate 
the functional fitness performance of older 
adults, researchers at California State 
University, Fullerton, developed and  
validated a new fitness test battery  
especially for older adults: the Senior Fitness 
Test.3  

Physical fitness parameters such as strength, 
flexibility,  coordination  and  endurance can 
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be measured by the Fullerton Functional 
Fitness  Test,  invented   by  Rikli and Jones 
in the Lifespan Wellness Clinic at California 
State University in Fullerton. It uses six 
items to assess these parameters; (a) arm 
curl test to  indirectly assess the upper body 
strength, (b) 30-second chair stand test to 
assess lower body strength, (c) back scratch 
test to assess upper body flexibility,  
(d) chair sit-and-reach test to assess lower 
body flexibility, (e) 8-foot up-and-go test to 
assess the agility/dynamic balance and  
(f) 6-minute walk trial describes indirectly, 
the level of aerobic endurance and step-in-
place test is performed instead of 6-minute 
walk trial in case of persons, who use 
orthopaedic devices during walking, as well 
as in case of persons with difficulties 
associated with maintenance of balance.  
 
Because of limitations resulting from age 
and coexisting diseases, it is required that 
some easy and safe motor patterns are used 
that should be based on everyday activities. 
It is safe for the adults, requires minimal 
equipment and can measure small unit 
changes. It is suitable even for patients with 
cardiovascular disease.4 

Although many studies had been done on 
assessment of physical fitness of school 
children;5 office workers and labourers;6 
military personnel, dependents and some 
civilians,7 but lack of studies on physical 
fitness of elderly in Myanmar.  

The Hninzigone Home for the aged, 
Yangon, is a non-profit humanitarian non-
governmental organization in Myanmar. Its 
mission is to provide accommodation and 
care for the helpless and homeless aged 
senior citizens in the evening years of their 
lives. Preventing or reducing loss of 
function in later years depends, in part, on 
the ability to detect and treat any physical 
declines that may be precursors to more 
serious loss of function.8  

Early identification of physical decline and 
appropriate interventions could help to 
prevent functional impairments, such as in 
walking and stair climbing that often result 

in falls and physical fraility.9 Monitoring the 
level of functional fitness is especially 
important for elderly people above 60 years 
for preventing many diseases, occurrence of 
immobilization and reduction of mortality 
rate, thus, the study aimed to assess physical 
fitness of elderly people from Home for the 
Aged (Hninzigone), Yangon.  
 

MATERIALS AND METHODS 
 

A cross-sectional, descriptive study was 
done at the Home for the Aged 
(Hninzigone), Yangon. A total of 145 
elderly men and women (52 men and 93 
women) (>65 year of age), who can walk 
and dress unaided were voluntarily 
participated.  

Exclusion criteria 
 Participant’s bad general feeling 
 Chest pain (discomfort) 
 ECG evidence of ischemia and 

arrhythmia 
 Uncontrolled arterial blood pressure 

exceeding 160/100 mmHg 
 Musculoskeletal disorder 
 Recommendation of the Medical officer 

not to perform the test 

Procedure of the study 
Firstly, primary screening such as blood 
pressure (BP) measurement and electro-
cardiogram (ECG) were done after taking 
informed consent and elderly were selected 
according to inclusion and exclusion 
criteria. Then, filling out proforma, anthro-
pometric measurements (height, weight, 
waist and hip circumferences, skinfold 
thickness) were done by well-trained 
technician. BMI, waist-hip ratio and body 
fat composition were calculated. The testing 
location was equipped with drugs to deal 
with emergencies and medical officer 
standby.  
Before starting the functional fitness tests, 
the elderly was asked to perform the tasks as 
good as possible. Appropriate safety was 
secured by proper positioning of the devices 
used during the testing procedure.  
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Before and after the tests, arterial blood 
pressure and heart rate were measured. 
Performance of each functional fitness  
test was preceded by a demonstration and 
the examined elderly could preliminarily 
check his ability to perform particular tests  
in order to get familiar with their proper 
course.  

The performance of the tests was started 
with the arm curl test, and subsequently  
the back scratch test, the 30-second chair 
stand test, the chair sit-and-reach test,  
the 8-foot up-and-go test, and the last,  
2-minute walk in place test was performed. 
It was terminated in case the examined 
person reports dizziness, nausea, excessive 
fatigue, pain, or if the examiner notices 
other alarming symptoms. 
“Anthropometric measurements” 

Waist circumference (WC) 
Waist circumference was measured by 
measuring tape with the subject stands with 
feet 25-30 cm apart and weight evenly 
distributed. Measurement was taken  
at the midway between the inferior margin 
of the last rib and the crest of the ilium in 
the horizontal plane. The measurer sat  
by the subject and fit the tape snugly 
without compressing the soft tissue.  
The circumference was measured to nearest 
0.1 cm. 

Hip circumference (HC) 
This was measured as in WC around the 
pelvic at the point of the maximal protrusion 
of the buttocks. 
Waist-hip ratio 

The ratio of WC and HC was calculated. 
Skinfold thickness 

Triceps skinfold thickness (TSF) and biceps 
skinfold thickness (BSF) of the right arm were 
measured to the nearest 0.1 mm with a pair  
of calipers (GIMA, Italy), in duplicate.  
Body fat percentage was calculated using  
the equations described by Kwok, Woo  
and Lau.10  

“Tests for functional fitness of the elderly” 
Each subject was asked to perform the 
following tests. 
Arm curl test (To assess upper body strength) 

Description  
Number of bicep curls that can be 
completed in 30 seconds holding a hand 
weight of 5 lbs (2.27 kg) for women, 8 lbs 
(3.63 kg) for men. 
Risk zone 
Less than 11 curls using correct form for 
men and women.  
30-second chair stand test (To assess lower 
body strength) 
Description  
Number of full stands that can be completed 
in 30 seconds with arms folded across chest. 
Risk zone  
Less than 8 unassisted stands for men and 
women. 
Back scratch test (To assess upper body 
(shoulder) flexibility) 
Description 
With one hand reaching over the shoulder 
and one up the middle of the back, the 
number of inches (cm) between extended 
middle fingers (+ or -).  
Risk zone     
Men: Minus (-) 4 inches or more  
Women: Minus (-) 2 inches or more 
Chair sit-and-reach test (To assess lower 
body flexibility) 

Description  
From a sitting position at front of chair, with 
leg extended and hands reaching toward 
toes, the number of inches (cm) (+ or -) 
between extended fingers and tip of toe. 

Risk zone  
Men: Minus (-) 4 inches or more  
Women: Minus (-) 2 inches or more 
8-foot up-and-go test (To assess agility/ 
dynamic balance) 
 



61 

Description  
Number of seconds required to get up from 
a seated position, walk 8 feet (2.44 m), turn, 
and return to seated position. 
Risk zone  
More than 9 seconds. 
The 2-minute walk-in-place test (Aerobic 
endurance test) 
Description  
Number of full steps completed in  
2 minutes, raising each knee to a point 
midway between the patella (knee cap) and 
iliac crest (top hip bone). Score is number of 
times right knee reaches the required height. 
Risk zone      
Less than 65 steps for men and women 
Statistical analysis 
Data were analyzed by using SPSS-version 
16. Results were expressed as the mean± 
standard deviation (SD) or standard error 
(SE). Univariate analysis of variance 
(ANOVA) was used to determine the 
differences between age groups. Bonferroni 
correction was used to determine which of 
groups were statistically different. Statistical 
significance was set at p<0.05. 

 
RESULTS 

 
Table 1.  General characteristics of the elderly 

men and women 

Characteristics Men Women p value 

Mean age (yr) 81.23±6.36 79.03±5.27* 0.027 
Weight (kg) 56.46±11.26 49.88±14.01* 0.004 
Height (cm) 156.8±8.27 146.68±5.33* 0.000 
BMI (kg/m2) 22.98±4.24 23.19±6.46 0.83 
Body fat percent (%) 20.11±6.46 24.23±7.6* 0.001 
WC (cm) 85.55±13.77 82.28±8.53 0.08 
HC (cm) 93.6±16.28 91.28±8.42 0.26 
Waist/hip (cm) 0.93±0.15 0.9±0.07 0.197 
Resting HR (beats/min) 86.06±12.03 81.32±9.37** 0.009 
Resting SBP (mmHg) 139.25±14.4 142.24±12.84 0.201 
Resting DBP (mmHg) 80.29±8.6 80.37± 9.26 0.96 
BMI=Body max index, WC=Waist circumference, 
HC=Hip circumference, HR=Heart rate, SBP=Sys-
tolic blood pressure, DBP=Diastolic bold pressure 
Data were calculated by using Independent samples. 
“t” test and expressed as mean±SD 
*means statistically significant (p<0.05) 
**means statistically significant (p<0.01) 

Table 2.  General characteristics of elderly men 
and women according to age groups 

Age Number 
(%) 

Standing 
height (cm) 

Body  
weight (kg) 

BMI 
(kg/m2) 

Body 
fat (%) 

70-74 26 
(17.93) 

150.14 
±5.83 

54.5 
     ±10.79 

24.18 
±4.55 

24.94 
±6.43 

75-79 51 
(35.17) 

149.99 
±9.66 

53.69 
±17.4 

23.92 
±7.84 

24.19 
±9.2 

80-84 40 
(27.59) 

150.10 
±7.78 

51.6 
±11.45 

22.8 
±4.12 

22.13 
±5.46 

85-89 19 
(13.1) 

151.24 
±8.57 

48.21 
±9.92 

21.0 
±3.66 

19.41 
±6.29 

 90 9 
(6.21) 

151.56 
±5.96 

48.89 
±6.85 

21.33 
±3.20 

18.1 
±5.09 

Total 145 150.31 
±8.13 

52.24 
±13.43 

23.11 
±5.75 

22.75 
±7.45 

One way ANOVA test (Bonferroni correction) 
Data were expressed as mean±SD. 
 
Table 3. Comparison of  functional fitness  tests’ 

scores between elderly men and women 
Tests Men Women  p value 
Chair stand 
  (No. of stands) 

14.5±0.92 11.6 ±0.51** 0.003 

Arm curl 
  (No. of reps) 

19.19±0.67 18.54±0.37 0.35 

2-minute step 
  (No. of steps) 

69.37±2.82 58.22±2.56** 0.006 

Chair sit-and-reach 
  (Inches +/-) 

-0.87±1.35 1.99±1.38 0.18 

Back scratch  
  (Inches +/-) 

-10.66±2.03 -9.84±1.37 0.73 

8- foot up-and-go 
  (Seconds) 

8.82±0.42 10.43±0.31** 0.002 

Independent paired “t’ test  
Data were expressed as mean±SE. 
**means statistically significant (p<0.01). 

Table 4. Physical   fitness   of   elderly  men  and 
women  in comparison with Americans’ 
norms3 

DISCUSSION 

The level of physical activity is often  
used as a parameter for monitoring and 
evaluation of public health. This monitoring 
is especially important for the elderly to 
prevent many diseases, occurrence of 
immobilization and reduction of mortality 
rate.11 In this study, although the elderly 

Test 
Norm (Percent) 

Worse than Same as Better than 
Men   Women  Men Women Men Women 

Chair stand 19.23 23.66 48.08 52.69 32.69 23.66 
Arm curl  3.85 4.3 46.15 26.88 50 68.82 
2-minute step  53.85 46.24 42.31 52.69 3.85 1.08 
Chair sit-&-reach 25 20.43 30.77 31.18 44.23 48.39 
Back scratch  55.77 56.99 13.46 16.13 0.77 26.88 
8-foot up-&-go 9.62 83.87 30.77 16.13 9.62 0 
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men and women had no significant 
difference in body mass index (BMI), 
elderly men had significantly higher height 
and weight than elderly women.  Conversely, 
body fat percentage was significantly higher 
in elderly women than that of the elderly 
men. Higher BMI of elderly women might 
be due to more body fat than elderly men. 
Resting systolic blood pressure (SBP) and 
diastolic blood pressure (DBP) had no 
significance difference in terms of gender 
Table 1. 

In this study, the average BMI of all  
the elderly (with the mean age of 79.82± 
5.76 years) was 23.11±5.75 kg/m2 and the 
highest BMI value was seen in 70-74 year 
age group (24.18±4.55 kg/m2). This finding 
was agreed with the finding of Milanovic,  
et al. 201211 in which physical fitness of 
men older than 60 years was studied and 
found higher BMI values in the age group of 
70-74. Lower BMI values were seen in the 
age group of 85 years and above in the 
present study. In contrast to the finding, 
Perissinotto, et al. (2002)12 found lower 
BMI values between the ages of  
65-75 than in the period between 75-80.  
In this study, the higher the age, the lower 
the BMI and body fat percent were seen. 
This finding was agreed with the previous 
Myanmar study.13 Reducing body fat could 
lead to better physical fitness and working 
capacity. However, this finding was not 
agreed with the concept that age-related 
changes in body composition were 
decreases in fat free mass and increases in 
fat mass. Milanovic, et al. (2012)11 also 
stated that aging is associated with  
a higher percentage of body fat and body fat 
distribution. Distribution of lower-body 
subcutaneous adipose tissue in the 
abdominal and visceral part is the most 
common with the elderly people.  
In this study, all the elderly had completed 
the six fitness tests. Elderly men had better 
performance in chair stand test (strength 
test) and 2-minute step test (aerobic 
endurance test). This might be due to the 
fact that elderly men had more lean body 

mass than women. However, elderly women 
had better performance in 8-foot up-and-go 
test (dynamic balance). 
There was no statistically significant 
difference (p>0.05) in arm curl test, back 
scratch test and 2-minute step test in all  
age groups. The subjects aged 70-74 
significantly differed (p<0.05) in the chair 
stand test and 8-foot up-and-go test 
compared to 80-84 years of age and they 
also significantly differed (p<0.05) in the 
chair sit-and-reach test in compared to 
subjects aged 85-89 years of age. The 
results showed statistically significant 
decrease of muscle strength, dynamic 
balance and flexibility in elderly older than 
80 years. Elderly men and women are less 
physically active with aging process which 
could be reflected on their muscular strength 
and dynamic balance. Decrease in muscle 
strength during the aging process is the 
result of significant loss of muscle mass, 
which may cause the decrease in physical 
activity14 but impaired dynamic balance 
may also increase the risk of falls and 
injuries in older people. 

Scores from each test were compared to 
Americans’ norms by subject’s age and 
gender and described as performance better 
than the norm, same as the norm, or worse 
than the norm. Generally, performance was 
better in strength tests (chair stand and arm 
curl) than cardiovascular tests (2-minute 
step and 8-foot up-and-go) or flexibility 
tests (chair sit-and-reach and back scratch). 
The low scores of cardiovascular tests may 
be attributed to the fact that those types of 
exercise are not very common in the daily 
activity of elderly in Myanmar. However, 
the good results of chair sit-and-reach test is 
essential part of their daily physical activity. 
The reduction of muscle function should be 
attributed to a combination of factors such 
as aging and physical inactivity.15, 16  

The reduction of the number of muscle 
fibers and reduction in activation of motor 
units during the aging process14 might 
decrease the muscle strength, flexibility and 
endurance in elderly people. These changes 
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could lead to a greater risk of cardiovascular 
and respiratory diseases. Other researchers 
found that appropriate level of training  
can maintain muscle strength and 
endurance.17, 18 Thus, physical activity inter-
vention and monitoring of physical fitness 
should be done regularly in elderly people. 
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Nasopharyngeal carcinoma (NPC) is endemic in certain populations,  
0.6% of all cancers in the world. It occurs at high incidence in Southeast 
Asia, Southern China and North Africa. In Myanmar, the prevalence of NPC 
is gradually rising yearly and it is one of the common head and neck cancer 
in Yangon General Hospital (YGH). Epstein-Barr virus (EBV) is a member 
of the Herpesviridae family. It is a well-known causative agent in NPC and 
mainly infect in lymphocytes and epithelial cells. The polymerase chain 
reaction (PCR) was used to study DNA extracted from the blood samples  
of 35 histologically confirmed NPC patients. The commonest age group was 
51-60 years in both gender and male was more common than female (1.5:1). 
The most common histological type was poorly differentiated squamous  
cell carcinoma (SCC) (45.7%) and other histological types were non-
keratinized carcinoma (20%), undifferentiated anaplastic carcinoma 
(17.2%), moderately differentiated SCC (11.4%) and well differentiated 
SCC (5.7%) according to World Health Organization (WHO) classification. 
Primers were directed to conserved regions of the EBV genome encoding 
Epstein-Barr nuclear antigen 1(EBNA1) region. Specific EBV amplification 
(EBV-DNA positive) was found in 5 samples of NPC patients (14.3%)  
at 262 bp. The purified PCR products were carried out to do genetic 
sequencing by using ABI genetic analyzer. These isolates were found to be 
EB virus (Herpesviridae genotype 4) and firstly detected in blood samples 
of nasopharyngeal carcinoma patients in Myanmar. The new Myanmar EBV 
sequences were analyzed with a group of 14 previously published EBV 
strain sequences including 8 from China, 5 from Australia and one from 
Japan within 2006-2016. A phylogenetic tree was generated and the new 
Myanmar EBV strains were recorded that was different from other isolates 
these countries. Cancer treatment for early stage of NPC is good response 
but 70-80% of NPC is found in advanced or metastatic state. EBV DNA 
may be currently related biomarker in NPC which allows to one of the 
indicators for early diagnosis, better prognosis, treatment response and 
recurrent of disease during cancer therapy. 

Key words: Nasopharyngeal carcinoma (NPC), Epstein-Barr virus (EBV), Genotypic analysis 

 
INTRODUCTION 

 
Global cancer rates could further increase 
by 50% to 15 million new cases in the year 
2020, according to the World Cancer Report 
from the World Health Organization in 
2003.1 Non-communicable diseases (NCDs) 
are the leading causes of death in the world 
and nearly 80% of NCD deaths occur in 
low- and middle-income countries.  

It comprises of mainly cardiovascular 
diseases, cancers, diabetes and chronic lung 
diseases.2 Nasopharyngeal cancer (NPC) is 
an uncommon cancer with approximately 
80,000 new cases reported per year and 
accounting 0.7% of all cancers. In endemic 
___________________________________  
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areas including Southern China (Hong 
Kong) and Southeast Asia, the annual age- 
standardized incidence rates are as high as 
20-30 cases per 100,000 populations in men 
and 8-15 cases per 100,000 populations in 
women.3 In Myanmar, the prevalence of 
NPC is 2.04% of total admission to Oto-
rhinolaryngology Head and Neck Surgery 
Specialist Hospital, Yangon and 7.12% of 
total head and neck cancers in Yangon 
(2008-2009).4 NPC is the second most 
common head and neck cancer in Yangon 
General Hospital (YGH) and is gradually 
rising the incidence yearly. According to  
52 NPC cases in 2008 and 76 NPC cases in 
2011, males are more common than females 
(2.5:1) in previous study.5  

There are three common histological types 
according to the World Health Organization 
(WHO) such as Type (I) squamous cell 
carcinoma, Type 2a (II) keratinizing 
undifferentiated carcinoma, Type 2b (III) 
non-keratinizing differentiated and undiffer-
entiated carcinoma. There were three 
histological grades in squamous cell 
carcinoma (SCC) types of NPC such as 
well, moderate and poorly differentiated 
SCC. Among them, NPC subtype (III) is the 
commonest form of NPC in endemic areas. 
Type (I) NPC is associated with Epstein-
Barr virus (EBV) and sensitive to 
chemotherapy and radiotherapy. Type (III) 
NPC is also related to regulation of gene 
expression in DNA packaging or 
modulation of gene activities. Epstein-Barr 
virus (EBV) is a member of the 
Herpesviridae family and Gammaher-
pesvirinae subfamily. EB viral particle has  
a diameter of 120-180 nm and EBV genome 
is a linear, double stranded 172 kb DNA 
molecules.6  

It can mainly infect in lymphocytes and 
epithelial cells. Infectious mononucleosis 
and oral hairy leukoplakia (OHL) are caused 
by EBV. There are two genotypes such  
as EBV-1 and EBV-2 distinguished by 
divergent gene sequences encoding the 
EBNA-2, 3A, 3B, and 3C proteins.7  

The primary infection of EB virus occurs 
during childhood with replication of the 
virus in the oropharyngeal linning epithelial 
cells followed by a latent infection of  
B lymphocytes. Latent EBV infection  
was recognized in neoplastic cells of almost 
all cases of NPC. In some areas of Asia, 
80% of children are infected with EBV by  
6 years of age, 100% have sero-converted 
by 10 years of age.8 

EBV DNA was detected in plasma/serum  
of 98 of 167 (58.7%) of NPC patients prior 
to treatment in Chulalongkorn University 
Hospital, Bangkok Thailand.9 Common 
clinical presentations are unilateral and 
bilateral mass in neck, nasal obstruction 
with instead of bloody drainage (epistaxis) 
and decreased hearing.10 The three major 
etiologic factors related to NPC are genetic 
predisposition, dietary factors including 
salt-cured fish and meat, foods containing 
aerosolizes carcinogenic nitrosamine and 
EB viral infection.11  

Alcohol drinking, shrimp paste consumption 
and infrequent vegetables eating were found 
to be significantly associated to the risk of 
NPC in previous study from Myanmar.12 
Cancer treatment for early stage of 
nasopharyngeal carcinoma is good response 
but 70-80% of NPC is found in locally 
advanced or metastatic state. EB virus  
is currently related biomarkers in NPC  
that can be allowed for better prognosis, 
treatment response and recurrent of disease 
during cancer therapy.13 

Genotypic analysis of EB virus in 
nasopharyngeal carcinoma patients in 
Myanmar was main objective of this study 
because the number of the NPC cases is 
rising gradually mainly in young adults that 
was mainly associated with EBV infection. 
Moreover, association of different histo-
logical types of NPC and genotypic 
characteristic of EB virus was analysed in 
present study. This study is provided for the 
strong evidence supporting the etiologic 
role of EBV infection in nasopharyngeal 
carcinoma in Myanmar.  
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MATERIALS AND METHODS 

 
A cross-sectional, descriptive laboratory- 
based study was carried out the total  
35 histologically confirmed NPC patients 
attending at Clinical Unit of Ear, Nose, 
Throat (ENT) and Head and Neck Specialist 
Hospital, Yangon during 2014-2016.  
Blood samples of NPC patients were 
collected from Clinical Unit of Ear, Nose, 
Throat and Head and Neck Specialist 
Hospital, Yangon. All clinical and 
laboratory data were collected in proforma. 

DNA extraction and molecular detection  
of EBV was done in Pathology Research 
Division and EBV DNA sequencing was 
carried out in Advanced Molecular 
Research Centre in Department of Medical 
Research. Thirty-five histologically con-
firmed new NPC cases with the age of  
15-75 years and both genders were 
recruited. Five millilitres of whole blood 
with ethylene diamine tetra-acetic acid 
(EDTA) contained tube were collected from 
these subjects. All serum samples were kept 
in a -20ºC freezer before DNA extraction 
after separation of plasma/ serum by 
centrifugation at 3000 rpm. Detection of 
EBV DNA was done by polymerase chain 
reaction (PCR).  
DNA extraction and PCR reaction 

DNA was extracted from serum or plasma 
of each sample by using QIAmp Blood Kit 
(Qiagen, Germany) according to manu-
facturer’s protocol and amplified by  
using EBNA-1 primer set. Genomic DNA 
(0.1-0.5 µg) was added to 25 µl of PCR mix. 
The reaction mix contained a final 
concentration of 250 µM dNTP, 1.5 mM 
MgCL2, 0.1 µM each primers (EBNA-1F 
and EBNA-1 R), and 2.5 U of Taq 
polymerase. Primers were directed to 
conserve    Epstein- Barr    nuclear    antigen 
(EBNA-1). After being denatured at  
94ºC for 5 minutes, samples were subjected 
to 40 cycles of amplification (30 seconds  
at 94ºC, 30 seconds at 55ºC and 5 minutes  
at 72ºC). 

Identification of viral sequence 
PCR products were visualized with UV light 
as a single band by staining with ethidium 
bromide after 1.5% gel electrophoresis.  
The PCR products were purified to remove 
primers and excess nucleotides by using 
Montage’s purification method. Two micro-
litres of purified product were added to  
a master-mix containing 3.5 µl of 5 X 
sequencing buffer, 0.5 µl of (Big-dye V 3.1, 
Applied Biosystems), 2.4 µl of sterile DDW 
and 1.6 µl (1 µlM concentration) of each of 
forward and reverse primers of EBNA gene.  
Amplification was done under the following 
conditions: one minute of activation at  
96ºC followed by 25 cycles of 10 seconds 
denaturation at 96ºC, 5 seconds of annealing 
at 50ºC and 4 minutes of extension at 60ºC. 
After purification of cycle sequencing 
product by ethanol, this product was carried 
out to DNA sequencing by using Applied 
Biosystems 3500 XL Genetic Analyzer, 
Hitachi.  
Phylogenetic analysis 

Sequence quality was checked by BioEdit 
software v 7.0.5 and manual correction was 
done. Two sequences of EBNA-1 (262nt) 
were compared with that of other sequences 
of EBV available from sequence numbers  
of GenBank (KX950746 and KX950747 
EBNA1). 
 
Sequence of primers used for EBNA -1 gene 

Gene Primer 
name Nucleic sequences Amplicon 

size 
EBNA-1 Forward    

  primer 
TGAATACCACCAAGAGGTG    262 bp 

Backward  
  primer 

AGTTCCTTCGTCGGTAGTC 

Then, nucleotide and amino acid of all 
sequences were aligned by using the Cluster 
W 1.6 method of MEGA software version 
6.0.6. Phylogenetic tree was generated by 
the neighbor-joining method.  

Ethical consideration  
This study was approved by the Ethics 
Review Committee of the Department of 
Medical Research, Ministry of Health and 
Sports.  
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RESULTS 
 

In this study, 35 blood samples were 
collected from 15-75 years with both 
genders, 21 males (60%) and 14 females 
(40%) of histologically proven nasopharyn-
geal carcinoma patients who were attending 
in Clinical Unit of Ear, Nose, Throat and 
Head and Neck Specialist Hospital, Yangon 
during 2014-2015. The mean age of both 
genders was 47.9±14.9 years. The age of 
youngest NPC patient was 15 years (male) 
and the oldest NPC patient was 74 years 
(male). The commonest age group of NPC 
cases was 51-60 years (51.4%) including  
11 males and 7 females (Table 1).  
 
Table 1. Age   and   sex   distributions  of   naso-

pharyngeal carcinoma  

Age (Year) Male Female Total cases (%) 
<20 2 2 4(11.4) 
21-30 1 1 2(5.7) 
31-40 1 1 2(5.7) 
41-50 3 2 5(14.3) 
51-60 11 7 18(51.4) 
>60 3 1 4(11.4) 
Total 21 14 35(100.0) 

 
Among the 35 cases of NPC, the 
commonest histological type was Kerati-
nized poorly differentiated squamous cell 
carcinoma, 45.7% (16/35 cases) and the 
lowest type was Keratinized well differen-
tiated squamous cell carcinoma 5.7% (2/35 
cases) (Table 2).  
 
Table 2. Proportion  of  EBV  DNA  in  different 

histological  types  and  grades  of  NPC 
according to WHO classification 

The commonest clinical staging was stage I 
(T1N0M0) NPC in 11/35 patients (31.4%) 
and the lowest stages was Stage 0 (lymph 
node is not detected) in 4/35(11.4%) in this 
study (Table 3).  

Table 3. Clinical staging (TNM staging) of 
nasopharyngeal carcinoma (NPC) 
according to WHO classification14  

Clinical 
stages T N     M No. of cases  

(%) 
EBV positive 

(%) 
0 Tis N0 M0 4(11.4) 0 
I T1 N0 M0 11(31.4) 1(9) 
II T1 N1 M0 3(17.1) 0 
 T2 N0 M0 2(2.9) 1(50) 
 T2 N1 M0 4(20) 1(25) 

III T2 N2 M0 3(11.4) 0 
 T2 N2 M0 2(5.7) 0 
 T3 N0 M0 1(8.6) 0 
 T3 N1 M0 1(2.9) 0 
 T3 N2 M0 0(0) 0 

IVA T4 N0 M0 1(8.6) 1(100) 
 T4 N1 M0 1(2.9) 1(100) 
 T4 N2 M0 1(2.9) 0 

IVB T any N3 M0 1(2.9) 0 
IVC T any N any M1 0(0) 0 
Total    35 5 

T=Tumor, N=Lymph node, M=Metastasis 

Of 35 NPC patients, 5 patients were Epstein-
Barr virus (EBV) DNA positive (14.3%) and 
30 patients (85.7%) were EBV-DNA negative 
by amplification of polymerase chain reaction 
(PCR) with specific primer set of EBNA-1 
gene (Fig. 1 & Fig. 2). 
 
 
 
 

 
 
 

 
Fig.1. Detection  of  EBV-DNA  by  using  PCR  
          with specific EBNA-1 gene 

EBV was detected in only one case of stage I 
NPC and two cases of clinical staging II and 
IVA NPC. This DNA was found in 16-year-
old female, a case of 48 years old male,  
2 males and 1 female case in the age range

Histological types  
and grades 

Total 
cases (%) 

EBV-DNA 
positive 

(%) 

EBV-DNA 
negative 

(%) 

Keratinized well 
differentiated SCC  

2(5.7) 0(0) 2(6.7) 

Keratinized moderately 
differentiated SCC 

4(11.4) 0(0) 4(13.3) 

Keratinized poorly  
differentiated SCC 

16(45.7) 4(80) 12(40) 

Non-keratinizing  
differentiated 

7(20.0) 0(0) 7(23.3) 

Non-keratinizing  
Un-differentiated 

(Anaplastic type) 

6(17.1) 1(20) 5(16.7) 

Total 35(100.0) 5(100) 30(100) 

100 bp maker

EBV-DNA band
at 262 bp

EBV-DNA band
at 262 bp

EBV-DNA  
Band at  
262 bp 

EBV-DNA  
Band at  
262 bp 
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Fig. 2.  Phylogenetic relationship of Epstein-Barr virus (Herpes virus genotype -4) done with  
EBVNA-1 gene (262 nt) analysis by Cluster W 1.6 method of MEGA software version 6.0.6. 
Phylogenetic tree was generated by the neighbor-joining method 

 
of (51-60) years. EBV-DNA positivity was 
4/5 cases (80%) in keratinized poorly 
differentiated NPC and 1/5 cases (20%)  
of non-keratinized undifferentiated NPC. 
EBV-DNA negative was found in non-
keratinized differentiated type, keratinized 
well differentiated SCC and moderately 
differentiated SCC. EBV-DNA positive was 
detected in 2/5 cases (40%) of clinical  
stage I, 2/5 (20%) of Stage II and 1/5 cases 
(20%) of stage IV. EBV-DNA was not 
detected in clinical stage 0(0/4) and stage III 
(0/5) in this study. 
Specific EBV amplification (EBV-DNA 
positive) was found in 5 samples of NPC 
patients (14.3%) at 262 bp. The purified 
PCR products were carried out to do genetic 
sequencing by using ABI genetic analyzer. 
These isolates were found to be EB virus 
(Herpesviridae genotype 4) and firstly 
detected in blood samples of nasopharyn-
geal carcinoma patients in Myanmar.  

The new Myanmar EBV sequences were 
analyzed with a group of 14 previously 
published EBV strain sequences including  
8 from China, 5 from Australia and  
1 from Japan within 2006-2016. A phylo-
genetic tree was generated and the new 
Myanmar EBV strains were recorded that 
was different from other isolates these 
countries. 

 
DISCUSSION 

In this study, the commonest age group  
is 51-60 years in both gender and male was 
more common than female (1.5:1). The 
most common histological type was poorly 
differentiated squamous cell carcinoma 
(SCC) (45.7%). In this study, the common 
clinical stages were Stage I (31.4%) and 
stage 0(11.4%) and EBV-DNA was detected 
in stage I 1/11cases (9%), stage II 2/6 cases 
(33.3%) and Stage IVA of NPC 2/2 cases 
(100%), respectively. Therefore, EBV may 
be enhanced to progress of tumor growth.  

Histologically, 4 cases of poorly differen-
tiated type and only one case of non- 
keratinized undifferentiated anaplastic type 
were found EBV-DNA. In other study 
found that EB virus is commonly associated  
to non-keratinized lympho proliferative type 
of NPC. In Myanmar, the most common 
histological type is squamous cell carci-
noma according to previous results. 
Therefore, 80% of EBV-DNA positive were 
found in poorly differentiated SCC type in 
this study. EBV sequence was identified in 
100% of undifferentiated NPC, 50% of 
moderately differentiated type and 60% of 
keratinized NPC in a study of China.15  

EBV has not been detected in normal 
nasopharyngeal epithelial cells but EBV-
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DNA was detected in NPC patients and 
suspected NPC (carcinoma in situ) in other 
previous research findings.16 Epstein-Barr 
virus is a ubiquitous herpes virus, latently 
infecting in all populations but primary 
mostly occurs in childhood with asympto-
matic and acute infection in young adults, 
however, causes a lymphoproliferative 
disease called infectious mononucleosis.  
It also related to development of nasopharyn-
geal carcinoma and Burkitt’s lymphoma.  

It can persist for as long as ten years. There 
were two major types of EB virus, type1 (A) 
is much more B lymphocyte transformation 
than type 2 (B). Type 1 EBV is more 
common than type 2 EBV in NPC patients 
among Chinese and Japanese populations.17 
Type A is predominant in populations of 
Southern China, Japan, Tunisian, Slovenia 
and North America whereas type B has been 
found mainly in Alaska.18  

In this study, primers were directed to 
conserved regions of the EBV genome 
encoding Epstein-Barr nuclear antigen 
1(EBNA1) because this type is more 
commonly occur in many countries. EBV 
type 1 was firstly detected in 5 cases out of 
35 nasopharyngeal carcinoma patients by 
using polymerase chain reaction and 
identified by genetic sequences of this virus 
by genetic sequencer. The new Myanmar 
EBV sequences were analysed with a group 
of 14 previously published EBV strain 
sequences including 8 from China, 5 from 
Australia and one from Japan within 2006-
2016. A phylogenetic tree was generated 
and the new Myanmar EBV strains were 
recorded that was different from other 
isolates of these countries. Molecular 
detection of serum or plasma EBV-DNA 
could be diagnosed for early detection of 
NPC that was highly sensitive and specific 
method.  

In other countries, screening of EBV-DNA 
could be done in patients with serially 
increased anti- EBV with positive family 
history of NPC.19 EBV is associated with 
the development of NPC and EBV-DNA 
detection  is  potential   for  early  diagnosis, 

monitoring and prognosis of NPC. It acts as 
a biomarker for better prognosis, treatment 
response and recurrent of disease during 
cancer therapy. 
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Lead is toxic to multiple organ systems and oxidative stress is one of the key 
mechanisms in lead toxicity. Long-term exposure can result in lead 
neuropathy, typically motor neuropathy. Peripheral sensory neuropathy 
caused by lead exposure is still controversial. The aim of this study was to 
determine and compare plasma malondialdehyde (MDA) level and vibration 
perception threshold (VPT) between non-exposed subjects and lead-exposed 
battery workers. This case-control analytical study included 28 non-exposed 
subjects and 28 lead-exposed battery workers of small-scale battery work-
places in Insein and North Okkalapa townships. Plasma malondialdehyde 
level was determined by colorimetric method. The function of large 
myelinated peripheral sensory nerve fibers was determined by vibrometer 
and described as vibration perception threshold (VPT). The mean blood lead 
level of the lead-exposed battery workers (4.25±3.87 µg/dl) was signi-
ficantly higher (p=0.007) than that of the non-exposed subjects (2.14± 
1.02 µg/dl). The mean plasma MDA level of lead-exposed battery workers 
was significantly (p<0.001) higher than that of the non-exposed subjects and 
their plasma MDA levels were 2.08±0.94 µmol/l and 0.9±0.43 µmol/l, 
respectively. Both mean values of VPT (hand and foot) in the lead-exposed 
battery workers were significantly higher than that of non-exposed subjects 
(p=0.002). There was no significant correlation between plasma MDA level 
and VPT measurements in the lead-exposed battery workers. Therefore, 
lead-induced lipid peroxidation and early abnormality in peripheral sensory 
nerve function could occur in the lead-exposed battery workers even at  
the low blood lead level but there was no evidence in relationship between 
lead-induced lipid peroxidation and peripheral sensory nerve impairment in 
lead-exposed battery workers. 

Key words: Lead, Oxidative stress, Plasma malondialdehyde, Vibration perception threshold 

 
INTRODUCTION 

 
Lead is a toxic metal and its widespread use 
has caused extensive environmental conta-
mination and lead exposure is estimated to 
account for 0.6% of the global burden of 
disease, with the highest burden in 
developing regions.1 In developed countries, 
due to better identification, monitoring, and 
improvement in industrial safety methods, 
occupational lead exposure has been signi-
ficantly reduced. However, in developing 
countries, lead toxicity is a persistent health 
problem for occupational workers and lead-

acid battery manufacturing plants are one of 
the leading sources of occupational lead 
poisoning.2     

Lead potentially induces oxidative stress 
and lipid peroxidation in animal studies. 
Yiin and Lin found that blood lead 
concentration was positively associated with 
lipid peroxidation in workers exposed  
to lead.3 Agency for Toxic Substances and 
Disease Registry (ATSDR) indicated that 
_____________________________________________________ 
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lead toxicity can affect every organ system 
and the nervous system is the most sensitive 
target of lead exposure.4 Traditionally, the 
neuro-muscular disorder associated with 
lead poisoning has been purely motor 
neuropathy.5 Peripheral sensory neuropathy 
caused by lead exposure is still contro-
versial. The main pathological change in the 
peripheral nerve fibres consists of segmental 
demyelination and may be associated with 
pronounced slowing of nerve conduction 
velocity.6 Sata, et al. suggested that fast 
nerve fibres which conduct vibration sense 
were sensitive to chronic exposure to lead.7 

This study was undertaken to determine and 
compare plasma malondialdehyde (MDA) 
level and vibration perception threshold 
(VPT) between non-exposed subjects and 
lead-exposed battery workers and to find out 
the relationship between plasma MDA level 
and VPT of lead-exposed battery workers. 

MATERIALS AND METHODS 

This is a case-control analytical, one year 
study from April 2015 to February 2016.  
In this study, male participants were only 
recruited to avoid gender difference that  
was one of the confounding factors in 
determining the peripheral sensory neuro-
pathy. Twenty-eight male workers from 
small-scale battery workplaces in Insein and 
North Okkalapa townships and another 
twenty-eight non-exposed male subjects 
from University of Medicine 1 (Yangon) 
were recruited. The age range of the partici-
pants was 20-45 years.  
Written informed consent was obtained. 
Two milliliter of blood were withdrawn 
from ante-cubital vein under aseptic con-
dition and collected in a test tube containing 
anticoagulant (EDTA) for plasma MDA 
assay. After centrifuge, plasma was kept in 
a plain test tube and plasma MDA was 
determined within 6 hours from time of 
sample collection. After the blood samples 
were collected, the subjects were asked to 
take sitting rest for 5 minutes and they were 
explained about the procedure for vibration 
perception threshold. The sites used in the 

measurements were the left and right index 
finger, the left and right big toes. The 
Yes/No method was used to find out 
whether the subject perceived the vibration 
sense or not. The vibration was increased 
gradually from the least minimum voltage 
and the transition from no vibration 
perception to the onset of perceiving 
vibration, i.e. when the subject sensed the 
vibration by the Yes was taken as vibration 
perception threshold (VPT). The test was 
repeated three times for each subject and the 
average was taken for analysis. The 
vibration perception threshold (VPT) was 
expressed in volts (V).8  

Data were presented as mean±SD. Data 
analysis was done by using the Statistical 
Package for Social Sciences (SPSS) soft-
ware version 16. This study was done 
according to Guideline of Board of Studies 
Physiology, University of Medicine 1, 
(Yangon).  
 

RESULTS 
 
The blood lead levels (BLL) were found  
to be significantly higher in the lead- 
exposed group compared to the control  
group (4.25±3.87 µg/dl vs. 2.14±1.02 µg/dl, 
p=0.007). Figure 1 shows that plasma  
MDA level in the lead-exposed group  
was significantly higher (2.08±0.94 µmol/l) 
when compared to the control group 
(0.9±0.43 µmol/l). Vibration perception 
threshold levels were significantly higher in 
lead-exposed workers than in controls  
(Fig. 2 & Fig. 3).  
 
Table 1. Relationship between plasma  malon-

dialdehyde (MDA) level and vibra-
tion perception threshold (VPT) in 
the lead-exposed battery workers 
(n=28) 

Correlation parameters Pearson’s correlation ‘r’ p 

MDA vs. VPT (hand) 0.018   0.928 
 MDA vs. VPT (foot) 0.094   0.635 

The strength of the correlation between 
plasma MDA level and VPT of the lead-
exposed battery workers are shown in Table 1. 
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Fig. 1. Comparison  of plasma  malondialdehyde 
(MDA) level between the non-exposed 
subjects and lead-exposed battery 
workers (Solid line (   ) indicates mean  
of different groups) 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Comparison    of   vibration   perception  
threshold   (VPT)  (hand)   between   the  
non-exposed  subjects and lead-exposed 
battery workers (Solid line (   ) indi-
cates mean of different groups) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3.  Comparison    of    vibration  perception  
 threshold   (VPT)   (foot)   between   the  
 non-exposed     subjects      and      lead- 
 exposed   battery    workers  (Solid   line  

(     ) indicates mean of different groups) 
 

DISCUSSION 
 

Several lines of evidence have demonstrated 
that lead induces oxidative damage by 
inducing the generation of reactive oxygen 
species and by reducing the antioxidant cell 
defense systems.9 Free radicals activity has 
been implicated in the pathogenesis of 
a variety of human diseases and the analysis 
of the data showed that oxidative stress was 
quite clear in lead-exposed workers (Fig. 1), 
as noticed by increased plasma MDA levels, 
which is in agreement with other studies.10, 11 

According to the study of Nielsen and  
co-workers, the estimated reference range  
of plasma MDA level for male is from  
0.39 to 1.53 µmol/l.11 In this study, it was 
observed that plasma MDA level of the non-
exposed subjects was within normal range,  
whereas   only   one   subject   of   the   non- 
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exposed group had higher MDA level  
than 1.53 µmol/l. Among the lead-exposed 
battery workers, 19 out of 28 subjects had 
plasma MDA levels higher than the upper 
limit of the estimated reference range of 
plasma MDA (1.53 µmol/l) and it indicated 
that higher lead exposure could generate 
more reactive oxygen species which lead to 
an increase in lipid peroxidation.  
Most studies have reported that lead 
exposure causes oxidative stress by 
increasing lipid peroxidation.4, 9, 10, 12 
Although the findings of the this study  
are consistent with those results, the parti-
cipants had lower blood lead level. 
Meanwhile, according to an invited critical 
review by Ahamed and Siddiqui, low level 
of lead exposure also induces oxidative 
stress.13 
The classic description of lead neuropathy is 
that of a motor neuropathy, which typically 
presents as wrist drop.14 More recently, 
investigators demonstrated that, in the 
development of lead neuropathy, sensory 
nerve fibers are affected earlier than motor 
nerve fibers.14-16 Few studies have focused 
on peripheral nerve toxicity of lead with 
VPT changes.15, 16  

In this study, as the participants’ age group 
criterion was 20-45 years, the VPT cut-point 
based on VPT age-specific reference value 
for diagnosis of neuropathy was 15V.5 
Therefore, VPT ≤15 V indicated no neuro-
pathy for our participants’ age group. 
Although the mean VPT (hand) and mean 
VPT (foot) in both groups were within 
normal limit, the lead-exposed battery 
workers showed significantly higher VPT 
(hand) and VPT (foot) values than the  
non-exposed subjects. The most likely 
explanation for this finding is that sensory 
nerve conduction was slowed in battery 
workers and it might be due to myelin  
loss or axonal degeneration.15 Whatever the 
underlying nerve pathology, there may seem 
to be a minimal conduction defect in the 
lead-exposed workers. The evidence we 
have obtained indicates that exposure to lead 
may give rise to peripheral sensory nerve 

fiber damage even at the low level of lead 
exposure. 

These findings indicate no correlation 
between lipid peroxidation parameter and 
vibration perception threshold. There was 
limited evidence on effect of lead-induced 
lipid peroxidation on VPT measurements. 
Lead-induced neurotoxicity was found to 
be associated with lead-induced production 
of ROS which caused an increase in lipid 
peroxidation and the effects were con-
centration dependent.3 

Lack of the correlation between the plasma 
MDA level and VPT in the lead-exposed 
battery workers might probably be due to 
either low lead level exposure or smaller 
sample size. It could be speculated that  
low lead level exposure might produce 
inadequate amount of ROS formation to 
initiate significant effect of lipid peroxi-
dation on the large myelinated peripheral 
sensory fibers in the lead-exposed battery 
workers. Therefore, a large scale study with 
high-lead exposed subjects is recommended 
to confirm the relationship between lipid 
peroxidation and neuronal impairment. 
Moreover, this study suggests that lead-
exposed battery workers should have their 
peripheral nerve function examined 
carefully, including fast sensory nerve 
fibres. The VPT screening test is non-
invasive, painless, and easy to perform in 
the field, and it has the potential to be 
developed for occupational physicians to 
screen for lead-induced peripheral sensory 
neuropathy at the workplace.  
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Disclosing HIV status to vertically HIV infected adolescents is crucial for 
preventing further transmission of HIV, maintaining drug adherence, and 
preventing possible unsafe reproductive behavior. Little is known about  
the situation of HIV status disclosure among these adolescents. A cross-
sectional, exploratory mixed method design was conducted in 2015 with the 
objective of identifying disclosure related information among HIV infected 
adolescents. Total of 66 adolescents were interviewed by using a structured 
questionnaire. Focus group discussions (FGD) and in-depth interviews 
(IDIs) were conducted with the guardians, providers and focal persons. Age 
of the adolescents ranged from 10-16 years (12.5±2.0). About 44% of 
adolescents were double orphans and 82% were currently attending school. 
Nearly 82% knew their HIV status in which over 42% were disclosed by 
health staffs. During FGDs, about half of the guardians stated that they have 
not disclosed HIV status to their children properly. They just let them know 
that they had an illness which needed daily medication for their survival.  
Less than half of the children were discussed about HIV with their guardians 
including transmission of HIV (16.7%), HIV virus (40.9%) and treatment 
(19.7%). Regarding reproductive health (RH), only few adolescents received 
information about sexually transmitted diseases (18.5%), puberty changes 
(7.7%), pregnancy (6.2%) and reproductive organs (4.6%). Most guardians 
revealed that they rarely discussed about RH with their children although 
they know that it is important for their future reproductive life. Proper and 
comprehensive disclosure counselling is needed for vertically HIV infected 
adolescents.  

Key words: Adolescents, HIV, Status disclosure, Counselling, Myanmar 
 

INTRODUCTION 
 

Globally, an estimated number of people 
currently living with HIV are about  
35.3 million. Additionally, there were  
1.6 million deaths of HIV around the  
world in 2012. One of the adverse health 
consequences of HIV on children is mother-
to-child transmission of the virus.1 

Specifically, 1,000 new cases of HIV were 
detected every day in the children under  
15 years of age predominantly due to 
vertical transmission.2 In low- and middle-
income countries, about 260,000 new 
infections among children occurred in 
2012.3 According to the estimation of 
UNAIDS in 2012, there were 2.1 million 
adolescents aged between 10 to 19 years 

living with HIV all over the world.1 
According to the WHO guideline, all people 
living with HIV should be on ART 
regardless of clinical stage and CD4 count.4  

Along with the increasing coverage of ART, 
children with vertically acquired HIV 
infection are surviving and reaching 
adolescence.1 Physical, mental, psycho-
logical and social changes occurring among 
adolescents (10-19 years) that lead to 
physical and sexual maturity. These 
situations make many opportunities for 
development, but at the same time, also 
pose risks to their health.5 
____________________________________ 
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Besides usual developmental changes, 
adolescents living with HIV are experiencing 
the social, economic, mental and develop-
mental consequences of life-long HIV.6 

Among these consequences, issues around 
disclosure are challenging for both children 
and their guardians.6-8 Adolescents living 
with HIV in Asia Pacific region learn about 
their HIV status for the first time at different 
ages and from a range of sources. 
Disclosure should start as early as possible 
since it can empower children to take care 
of their health. However, negative psycho-
logical effects would be resulted if they 
learned their HIV positive status during 
middle adolescence.6 

In Myanmar, National AIDS Program 
(NAP) estimated that adult HIV prevalence 
is 0.59% in 2014.9 According to the results 
of sentinel surveillance in 2011, percent of 
pregnant women who are HIV infected was 
0.9%. Moreover, percent of infants born to 
HIV infected mothers who are infected was 
13%.10 Disclosing HIV status to vertically 
HIV infected adolescents is crucial for 
preventing further transmission of HIV, 
maintaining drug adherence, and preventing 
possible unsafe reproductive behavior. 
However, little is known about the situation 
of HIV status disclosure among these 
adolescents in Myanmar. Therefore, the aim 
of the study was to assess HIV-disclosure 
status amongst adolescents living with HIV 
in Myanmar. 
 

MATERIALS AND METHODS 
 

Study design and setting  

A cross-sectional, exploratory mixed method 
study was conducted at four townships of 
Myanmar in 2015. These four townships 
were situated in central part of Myanmar 
and all had similar socio-demographic 
background.  

Study population 
Adolescents aged between 10 to 16 years 
who were vertically HIV infected from their 
parents were included in the study. Vertical 

transmission was confirmed since all these 
children got HIV diagnosis since they  
were very young. Confirmation about the 
transmission of HIV was also done with 
their parents/guardians. Sample size was 
calculated based on the assumption of 
proportion of adolescents who have received 
comprehensive HIV status disclosure as 20% 
(p=0.2), precision of 0.1(d=0.1) and at 95% 
confidence level (z=1.96) resulting in a 
sample size of 61, by using the formula 
“n=z2 pq/d2”. 

Data collection 

A  structured- questionnaire  was  drafted 
after reviewing the literature and it was pre-
tested in a non-study township in Yangon.  
A pre-tested and modified structured 
questionnaire and guidelines for focus group 
discussions (FGDs) were used by trained 
interviewers and moderators, respectively. 
Adolescents were recruited through a 
network of people living with HIV (PLHIV) 
after coordination meeting at each township.  

Firstly, a list of eligible adolescents was 
prepared with the help of adult PLHIV 
which was followed by random sampling. 
Fifteen to 17 vertically HIV infected adoles-
cents were recruited from each township to 
get the required sample size. Face-to-face 
interviews were carried out with the 
adolescents by trained interviewers and four 
FGDs were done with their guardians by  
the investigators. Guardians consisted of 
fathers, mothers, grandparents, aunts/uncles 
and elder siblings. Six in-depth interview 
(IDIs) were conducted with service 
providers and focal persons from PLHIV 
network. 

Variables  

Variables were age, sex, parental status 
(both parents alive/ paternal orphan/ 
maternal orphan/ double orphan), schooling 
(never attended school/ out of school/ in 
school), disclosure of HIV (disclosed/ not 
disclosed), age at knowing HIV status, 
receiving HIV information (yes/ no/ don’t 
know), communication between parents and 
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adolescents about HIV transmission, virus 
and treatment (yes/ no), communication 
between parents and adolescents about RH 
information such as STI, puberty, pregnancy 
and reproductive organs (yes/ no). 

Data management and analysis 

Data entry and analysis were done by 
EpiData version 3.1 and SPSS version  
16.0 after checking and coding the 
questionnaire. Range and consistency 
checks were done. Descriptive statistics 
were shown by mean/ median as appropriate 
for continuous variables and frequency 
distribution for categorical variables. 
Transcripts were prepared for each FGD 
session which was followed by manual 
coding and thematic analysis. Finally, 
quantitative and qualitative information 
were triangulated. 
Ethical consideration 

Informed consent was taken from the 
guardians and informed assent was taken 
from the adolescents after thorough 
explanation about the study. Confidentiality 
and anonymity were ensured. Privacy was 
strictly ensured in such a way that all the 
interviews were taken place at the private 
place as agree by the interviewees. All the 
ethical guideline required for conducting the 
research with the children were strictly 
followed. The proposal was approved by the 
Ethics Review Committee of Department of 
Medical Research. 
 

RESULTS 
 

Background characteristics 
Total of 66 adolescents were included in the 
study. As shown in Table 1, proportion of 
male exceeded female and their age ranged 
from 10-16 years with the mean age of 
12.5±2.0. About 44% of adolescents were 
double orphans (both parents passed away) 
whereas nearly one-fourth (24.2%) had both 
parents alive. Nearly 82% were currently 
attending school and 20.4 % were at the 
level of grade 4. Over 16% of the children 
were dropped out from the school and out of 

school duration ranged from 1-7 years 
(mean: 3.3±2.4).  

Table 1.  Background    characteristics    of    the 
adolescents   infected   with  HIV  from 
four selected townships, 2015 (n=66) 

     Characteristics Number Percent 
Sex   
   Male  37 56.1 
   Female 29 43.9 
Age   
   Range 10-16  
 Mean±SD 12.48±2.04  

Parental condition   
   Both parents alive 16 24.2 
   Paternal orphan 15 22.7 
   Maternal orphan 6 9.1 
   Double orphan 

(both parents passed away) 
29 43.9 

Schooling   
   Never attended school 1 1.5 
   Out of school 11 16.7 
   In school 54 81.8 
 
Table  2. Information  related  to HIV status dis- 

closure among adolescents 
     Characteristics Number Percent 
Disclose about HIV (n=66)   

Disclosed 54 81.8 
Not disclosed 12 18.2 

Age at knowing HIV status (n=54)   
Range 5-16  
Mean±SD 10.15±2.77  

Received HIV  (n=54)   
Yes 44 81.5 
No 8 14.8 
Don’t know 2 3.7 

Person disclosed (n=54)   
Either parent 19 35.2 
Family member 8 14.8 
Health staff 24 44.4 
Others (Neighbours, Friends) 3 5.6 

Reaction on knowing HIV status* (n=54)   
Shocking 4 7.4 
Crying 4 7.4 
No expression 48 88.9 

Parent/guardian communicate adolescent about HIV (n=66) 
Yes 37 56.1 
No 29 43.9 

*Multiple response 

Of all adolescents, 81.8% (54/66) knew 
their HIV status in which over 44.4% 
(24/54) of the children were disclosed by 
health staffs. Their mean age at the time of 
knowing HIV status was 10.2±2.8 years. 
About two-third of them reported that they 
had ever received counselling whereas 33% 
had not received any type of counselling. 
Nearly 90% of adolescents did not express 
their emotional responses when they were 
disclosed (Table 2). 
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Status of disclosure, counselling and 
communication with guardians among 
adolescents according to their parental 
condition was mentioned in Table 3. 
Disclosure status and receiving HIV 
counselling were not statistically different 
among children with both parents alive and 
single/ double orphans. Significantly higher 
proportion of adolescents having both 
parents received communication about HIV 
in comparing to orphans (81.2% vs. 66.7% 
vs. 34.5%, p<0.01).  
 
Table 3.  Status  of  disclosure,  counselling  and 
               communication with guardians  among  
               adolescents  according to their parental  
               condition 

Characteristic 

Parental condition 
Both  

parents 
 alive n(%) 

Paternal/ 
Maternal 

 orphan n(%) 
Double  
orphan 
n(%) 

Disclose about HIV (n=66) 
Disclosed 15(93.8) 15(71.4) 24(82.8) 
Not disclosed 1(6.2) 6(28.6) 5(17.2) 

Receive HIV  (n=54) 
Yes 2(13.3) 12(80.0) 21(87.5) 
No 2(13.3) 3(20.0) 3(12.5) 
Don’t know - - - 

Parent/guardian communicate adolescent about HIV (n=66) 
Yes 13(81.2) 14(66.7) 10(34.5) 
No  3(18.8) 7(33.3) 19(65.5) 

 

Table  4. Responses of the participants during FGD 

During FGDs, about half of the guardians 
admitted that they did not disclose HIV 
status to their children properly. They just 
let them know that they had an illness  
which needed daily medication for their 
survival. Most of the adolescents gradually 
recognized their HIV status without proper 
counselling before disclosure. Some of the 
responses to the focus group discussions are 
shown in Table 4. 
 
 

 

 

 
 
 

 

Fig. 1.  Information   on  discussion  about  HIV 
and   reproductive   health    information 
with  the  adolescents  as reported by the 
guardians 

 
Figure 1 depicts the information on 
discussion about HIV and reproductive 
health information with the guardians. Less 
than half of the adolescents discussed about 
HIV such as transmission of HIV (16.7%), 
HIV virus (40.9%) and treatment of HIV 
(19.7%). Very few adolescents had ever 
received RH information necessary for 
them. In particular, 18.5%, 7.7%, 6.2%, and 
4.6% of adolescents received discussion 
about sexually transmitted diseases, puberty 
changes, pregnancy and reproductive organs, 
respectively from their parents/ guardians. 
 

DISCUSSION 
 

Current study aimed to explore the situation 
of HIV status disclosure among vertically 
infected adolescents. Of all adolescents, 
majority knew their HIV status and most of 
them awared their status gradually without 
receiving proper disclosure counselling. 

A = Transmission D = Sexually transmitted disease 
B = Virus E = Puberty 
C= Treatment F = Pregnancy 
   G= Reproductive organs 

 Responses during FGD 
Opinion on disclosure  

by grandparent 
“… She doesn’t understand why she 
has to take medicine every day. We 
don’t try to explain her. Just let her 
know that she has to take those pills 
if she doesn’t want to die like her 
parents” (55 years, grandmother) 

Opinion on disclosure 
by service provider 

“… It’s difficult to disclose the 
children if they have little knowledge 
on HIV. So, we need to raise their 
awareness first …” (Public service 
provider) 

Opinion on disclosure 
by adopted parent 

“…We have to tell him since he has 
to go to clinic and don’t want to miss 
the school. We told him “you have to 
take the drugs till you die and it would 
be good for his health” (53 years, 
adopted father) 

Opinion on disclosure 
by parent 

“… We just tell my child as he had to 
take medicine for TB … till now, he 
doesn’t know that he had HIV” (48 
years, mother) 

Opinion on disclosure 
by adult PLHA 

“Most parents don’t allow disclosing 
directly to their children. We’ve to try 
hard to counsel them only when they 
are transferred to adult side …” (35 
years, PLHA Network) 
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Mean age when they knew their status was 
around 10 years. 

Previous studies have documented the 
disclosure status of children and 
adolescents.6-7, 11 In Nigeria, the mean age at 
disclosure was just over 10 years and about 
one third of the children were informed their 
status.7 Another study in rural Uganda also 
recorded that most children were informed 
their status between the age of 5 to 9 with 
the mean age at 7 years.6 Similar age at 
disclosure was detected in present study, 
however, higher proportion of adolescents 
has known their status in comparing to other 
studies. In a study in Tanzania, among  
4-17 years perinatally HIV infected children 
and adolescent, about 32% of care givers 
reported that they have disclosed the 
children’s HIV sero-positive status.11 The 
discrepancy might be due to the difference 
in age group of this study population in 
which only adolescents over 10 years were 
included in this study whereas other studies 
included children over 6 years of age. 

Adolescents living with HIV in Asia and the 
Pacific region gain knowledge of their status 
for the first time at different ages and 
sources. How and when adolescents receive 
information about their status plays an 
important role in how they understand what 
living with HIV means for their health and 
well-being.1 Surprisingly, over 90% of the 
children from the present study did not 
express anything at the first time they knew 
about their HIV status. Children’s age, 
maturity and background knowledge about 
HIV may contribute their responses towards 
knowing their status. Likewise, in a study 
among adolescents aged 9 to 16 years in 
United States, 70% of them had disclosed 
and did not shown any psychological 
consequence after the disclosure.12 

Communication between caregivers and 
service providers is essential for smooth and 
successful disclosure of HIV status to the 
children. In addition, getting child consent is 
crucial in disclosing HIV status to children 
and adolescents according to the United 

Nations Convention on the Rights of the 
Child (CRC). Adolescents’ right to privacy 
is protected in Article 16 of the CRC. It was 
mentioned that information on the HIV 
status of children may not be disclosed to 
third parties, including parents, without the 
child’s consent.10 

One of the important issues surrounding 
disclosure is counselling where improper 
post-test counselling and support may 
worsen their emotional status.13 One third  
of the adolescents from current study had 
never received any type of counselling.  
In a study in Nigeria, 11% of HIV 
disclosure were performed by health staff 
including counsellor while much higher 
proportion of adolescents (42%) in the 
current study were informed by health 
staff.6 On the other hand, about one-third of 
disclosure was done by the caregivers in 
Tanzania.11 Adherence to take medicine for 
HIV is one of the important reasons for 
disclosure in the current study as reported 
by the caregivers and similar reason was 
found in other study.6 

Regarding reproductive health information, 
very few adolescents were ever discussed 
with their guardians in this study. In 
contrast, previous study in Myanmar 
documented that 87% of the parents 
communicated on RH issues at least one 
time with their children.14 The difference 
might be due to the fact that many 
adolescents in present study were double 
orphans who are staying in extended family 
members and they may rarely get chance to 
discuss about RH with their guardians.  

Previous study has highlighted the attitudes 
and behaviours of caregivers regarding 
disclosure where 42% of caregivers told 
their children as they were suffering from a 
disease other than HIV, with malaria being 
the most common disease.15 Similarly, some 
children from the present study were told 
that they had to take medicine for TB.  

There were certain limitations in current 
study. Firstly, findings were solely based on 
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self-reported answers from children and 
their caregivers. Verification could not be 
done whether these reported behaviors were 
really practiced by the participants. Another 
limitation was about the disclosure process. 
Although 82% of the adolescents were 
disclosed, the process of disclosure could 
not be clarified in this study. 

Conclusion 

Comprehensive disclosure counselling is 
very limited and many guardians do  
not want to disclose their children’s HIV 
status in this study. About one-third of the 
adolescents have not received any type  
of counselling. Additionally, parents/ 
guardians of over half of them have never 
discussed with their children about HIV 
related information. More importantly, 
many adolescents have never received RH 
information though it is critical for them to 
have RH knowledge during the adolescent 
period.  
Recommendation 

Strengthening of proper and comprehensive 
disclosure counselling is suggested for 
vertically HIV infected adolescents. RH 
information should be provided to all 
infected adolescents since very few of 
them had ever received RH information. 
Awareness raising activities should be 
carried out for guardians on advantages of 
disclosure counselling.  
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In this research, coal fly ash samples 
collected from Tigypt Power Plant located 
in Pinlaung Township, Taunggyi District in 
Shan State, Myanmar were studied. The 
power plant is the only operating coal-fired 
power station in Myanmar.  Power plant is a 
complex of structures, machinery, and 
associated equipment for generating electric 
energy from another source of energy and is 
also called generating station, power station.  
Alumina nanoparticles were obtained  
at 1000°C for 3 hours. Prepared alumina 
nanoparticles from coal fly ash were used  
to treat wastewater samples collected from 
textile workshop in Inle Lake, Southern 
Shan State.  
Fly ashes (FAs) are the major combustion 
residues (normally 60-88%) produced during 
the burning of pulverized coal in thermo-
electric power stations (TPSs) and collected 
by the cleaning equipments of fuel emis-
sions (commonly electrostatic precipi-
tators). Ash which does not rise is termed 
bottom ash.1 Fly ash is generally captured 
by electrostatic precipitators. There is wide 
range of variation in the principal consti-
tuents - silica (25-60%), alumina (10-30%) 
and ferric oxide (5-25%). When the sum of 
these three principal constituents is 70% or 
more and reactive calcium oxide is less than 
10%, technically the fly ash is considered as 
siliceous fly ash or class F fly ash. If the 
sum of these three constituent is equal to or 
more than 50% and reactive calcium oxide 
is not less than 10%, fly ash will be 
considered as calcareous, also called as 
class C fly ash.2 Four classes of nanoscale 
materials, being evaluated as functional 

materials for water purification include  
(i) dendrimers (ii) metal-containing nano-
particles (iii) zeolites, and (iv) carbonaceous 
nanomaterials.  These have a broad range of 
physicochemical properties that make them 
particular attractive as separation and 
reactive media for water purification.3  
The aim was to present the application of 
alumina nanoparticles from coal fly ash. 
Objectives were to prepare alumina nano-
particles from coal fly ash by using alkaline 
leaching sintering method, to characterize 
alumina nanoparticles by using XRD  
(X-ray Diffraction technique), FTIR (Fourier 
Transform Infrared Spectrometer), SEM 
(Scanning Electron Microscope) and FE 
SEM techniques (Field Emission Scanning 
Electron Microscope) and to carry out some 
applications (adsorption properties, gas 
sensor applications and antimicrobial 
activity) of prepared alumina nanoparticles.  

Fifty milliliters of waste water samples were 
taken out and centrifuged for 15 minutes 
and alumina nanoparticles from coal fly  
ash were added and stirred for 1 hour  
at room temperature. The concentrations  
of Cu, Zn and Cd in supernatant solutions 
were measured by atomic absorption 
spectrophotometer (AAS). Alumina nano-
particles 0.5 g were mixed with 5% poly-
vinyl acetate binder well and pasted on the 
interdigitated electrodes (IDEs). Alumina 
coated electrodes were dried at 150°C for 
2 hours. 
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Copper, zinc and cadmium contents in 
waste water samples were found to be 0.12, 
0.15 and 0.17, ppm, respectively, before 
treatment. After treatment with alumina 
nanoparticles for 2 hours, copper, zinc and 
cadmium contents were found to be 0.060, 
0.009 and 0.0054 ppm, respectively. 
It was found that the removal percentages of 
copper, zinc and cadmium were 95.50%, 
94% and 67.70%, respectively. Among  
these three metal ions, the highest removal 
percent was found in copper. 

In this work, effect of pH and time of coal 
fly ash on metal removal were carried out. 
Prepared alumina nanoparticles were used 
for the removal of Cu (II), Zn (II) and Cd 
(II) ions from aqueous solutions at different 
pH values and temperatures. By the increase 
of pH the removal efficiency of alumina 
nanoparticles from coal fly ash increased for 
elimination of Zn (II) ion.  
The removal percentages of Zn (II) at pH 3 
were found less effective than at pH 5 and 7. 
Among the three cations, the removal 
percentage of Cu (II) ion was found to be 
the highest at pH 7. It was found that the 
maximum adsorption of Cu (II) were 
observed, and followed by Zn (II)) and Cd 
(II) metal cations in aqueous solution are 
found in their hydrated forms. It was 
observed that the smaller hydrated diameter 
of Cu (II), the more adsorption properties 
pronounced and better than those of Zn (II) 
and Cd (II). Therefore, it was found that the 
low adsorption of Zn (II) and Cd (II) ions 
was observed compared with  adsorption  
of Cu (II). 

Gas sensor applications of alumina nano-
particles were investigated by using 
ammonia gas to observe the response of gas 
in sensing properties. The gas sensor testing 
system was designed to test sensor by a static 
environment method and fixed volume  
(1.18 L). The changes of resistance were 
measured by using multimeter of type U 
1232 A True RMS with Keysight Handheld 
Meter logger Software. In addition, it was  
 

found that Al2O3 sensor can detect the much 
smaller concentration of ammonia gas. 
According to the results, Al2O3 sensor is 
more suitable for ammonia gas. Gas sensing 
properties of Al2O3 sensor were tested with 
ammonia gas by using 8.47ppm, 16.94 ppm 
and 32.45 ppm, respectively. According to 
experiment, the resistance of alumina sensor 
decreased when contacted with air ammonia 
gas mixture. The response and recovery 
times were about 220 s, 130 s for 8.47 ppm, 
455 s and 200 s for 16.94 ppm   and 560s 
and 630s for 32.45 ppm, respectively. 
Alumina nanoparticles showed remarkable 
anti-microbial activity against both gram-
positive and gram-negative bacteria.5 The 
inhibition zones of alumina nanoparticles 
against tested microbes show Bacillus 
subtilis (40 mm), Staphylococcus aureus  
(35 mm), Pseudomonas aeruginosa (30mm),  
B. pumilius (40 mm), Candida albicans  
(50 mm) and E. coli (33 mm), respectively. 
It was observed that the maximum anti-
microbial activity of alumina nanoparticles 
was found on Candida albicans and its 
maximum inhibition zone diameter was 
shown to be 50 mm. 
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Iodine requirements sharply increase during 
pregnancy because of the transfer of iodine 
and thyroid hormone to the fetus, an 
increased needs for maternal thyroid 
hormone and maternal renal iodine 
clearance.1 Thus, recommended iodine 
intakes during pregnancy are 250 g/day 
compared with 150 g/day for non-pregnant 
women and the corresponding median 
urinary iodine concentration (UI) indicating 
optimal iodine nutrition increases from  
100-199 g/l in non-pregnant women to 
150-250 g/l during pregnancy.2 

Adequate iodine nutrition in pregnant 
women residing in coastal area where solar 
salt is available, is crucially important to 
prevent miscarriages, still birth, low birth 
weight babies as well as inevitable 
cretinism. In Mon State, there are coastal 
fishing and related industries such as 
production of dried fish, fish sauce and solar 
salt (unfortified salt). 

Measurements of urinary iodine levels are 
often used for assessment of iodine 
deficiency disorders in populations because 
of accessibility of urine samples in 
community-based survey. Therefore, urinary 
iodine concentration can be used as an 
indicator for sufficiency of iodine nutrition 
status of pregnant women living in  
certain pocket areas like Panga Village  
and Kalokepi Village in Thanbyuzayat 
Township, Mon State. 

A cross-sectional, descriptive study was 
carried out among the 144 pregnant women 

living in above mentioned villages. All 
pregnant women who were in generally 
good health, without visible goitre enlarge-
ment or other thyroid disorders or history of 
iodine supplements were included in the 
study. In the pilot survey, pie sorting was 
conducted to identify commonly consumed 
food among pregnant women. Based on 
these findings, food frequency question-
naires for consumption pattern of iodine rich 
food were constructed. The studied pregnant 
women were interviewed by using the 
structured questionnaires including back-
ground, parity, consumption patterns of salts 
and frequency of iodine rich food. Three 
each of iodized salt and non-iodized salt 
samples from local markets were collected 
for determination of iodine content by the 
iodometric titration method.3 Casual urine 
samples were collected for urinary iodine 
determination based on Sandell-Kolthoff 
reaction4 indicating changes in colour due to 
the presence of iodine. 
In this study, 16.7% of study population 
used non-iodized salt for consumption. 
Majority of pregnant women (74.3%) did 
not consume seaweed (wet or dried) 
although they are rich in iodine content. 
Among sea foods, marine fish was the most 
common food which was consumed by 
36.1% of study women. Mean iodine content 
of iodized salt and non-iodized salt were 
20.6±9.2 ppm and 5.1±1.2 ppm, respectively. 
____________________________________ 
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Although iodine concentration in salt at the 
point of production should be within the 
range of 20-40 ppm,5 the lower limit could 
be considered these conditions such as  
salt with poor quality, long termed exposure 
to moisture, light, heat and contaminants. 
Proper packing, transport and storage should 
be carried out to maintain the desirable 
iodine content in salt as it may loss up  
to 50%.  

It was found that the median urinary iodine 
concentration was 105 µg/l (5 to 295 µg/l). 
Out of 144 pregnant women, 65(45.1%), 
41(28.5%) and 38(26.4%) pregnant women 
had urinary iodine level with less than  
100 µg/l, 100-149 µg/l and 150 µg/l and 
above, respectively. It showed insufficient 
iodine nutrition in pregnant women. 
 
Table 1. Urinary iodine concentration of pregnant 

women by types of salt consumed 

Types of salt  
consumed 

Urinary iodine concentration  
p value Median 

(µg/l) 
<150 µg/l* 

No.(%) 
>=150 µg/l 

No.(%) 
Iodized salt 
Non-iodized salt 

105.5 
102.5 

86(71.7) 
20(83.3) 

34(28.3) 
4(16.7) 

0.336 

* 150 µg/l was  used as cut-off  point  because  during  
pregnancy,    median     urine    iodine     concentration  
between 150-249 µg/l defines a population  which  has 
no iodine deficiency.2 

Table 1 shows the urinary iodine concen-
trations in pregnant women who consumed 
iodized salt and non-iodized salt were not 
significantly different where 150 µg/l was 
used as a cut-off. Only 16.7% of pregnant 
women consumed non-iodized salt and 
19.4% used it for making dried fish.  
Majorities of food producers were not 
willing to use iodized salt in processing due 
to the appearance of unfavourable colours in 
their products. Majority of pregnant women 
(74.3%) did not consume seaweed (wet or 
dried) although they are rich in iodine 
content. Therefore, the contributing factors 
for insufficiency of iodine nutrition in these 
pregnant women were low iodine content in 
iodized salt, inadequate consumption of 
iodine rich food and easily availability of 
non-iodized salt in the villages. Iodine 
contents of sea water fish and prawn were 

three to seven times higher than those of 
fresh water fish.6 The sources of iodine from 
food are iodized salt and sea food  
in Myanmar.  

Therefore, adequate consumption of seafood 
which are abundant in these areas, should be 
encouraged during pregnancy. Health 
education should be given to pregnant 
women to take iodine rich food and iodized 
salt for attaining sufficient iodine nutrition 
which is essential for growth and develop-
ment of baby and themselves. Iodized salt 
should be used in production of dried fish 
and fish sauce. Universal salt iodization 
should be covered up to small scale 
factories especially in coastal area where 
solar salt are abundant.  

Sustainable monitoring of iodine content in 
salt at retailed shops/ household levels, 
quality control procedures of salt iodization 
and urinary iodine concentration among 
pregnant women should be enhanced. 
Furthermore, information on standard 
operating procedures of salt iodization and 
the role of iodine in health should be 
disseminated to iodized salt manufacturers. 
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