
Volume 27, Number 2 August 2015

Department of Medical Research

Ministry of Health
No. 5, Ziwaka Road, Dagon Township, Yangon, 1 1 191

The Republic of the Union of Myanmar



MYANMAR HEALTH SCIENCES RESEARCH JOURNAL 
EDITORIAL BOARD 

 
Editor-in-Chief:  
      Dr. Kyaw Zin Thant, HGP, MBBS, DTM, Ph.D (Japan), FACTM, Dip in R&D (Japan),             

FRCP (Edin) 
Editor:  
      Dr. Myat Phone Kyaw, MBBS, MMedSc (Biochem), Ph.D (Malariology), FACTM,      

FRSTM&H, MASTM&H 
Associate Editor:  

Dr. Ni Thet Oo, BVS, HGP, Dip ELTM  
Editorial Board Members:  

Professor Thet Khaing Win, MBBS, MMedSc (Int. Med), MRCP (UK), FRCP (Edin),   
Dip. Med Edu 

Professor San San Nwet, MBBS, MMedSc, Ph.D (Pharmaco), Dip. Med Edu 
Professor Myat Thandar, MBBS, Ph.D (Japan), Dip. Med Edu  
Professor Theingi Myint, MBBS, Ph.D (Osaka), Dip. Med Edu 
Professor Chit Soe, MBBS, MMedSc (Int. Med), MRCP (UK), FRCP (Edin),  

Dr. MedSc (Gen Med), Dip. Med Edu 
Professor Yan Lynn Myint, MBBS, MMedSc (Int. Med), MRCP (UK), FRCP (Edin) 
Professor Aye Mon, MBBS, MMedSc (Surgery), FRCS (Edin), FICS (USA), Dip. Med Edu 
Professor Yin Yin Soe, MBBS, MMedSc (OG), Dr. MedSc (OG), Dip. Med Edu, 

MRCOG (UK), FRCOG (UK) 
Professor Ye Myint Kyaw, MBBS, MMedSc (Paed), MRCP (UK), DCH (Glasg), 

MRCPCH, FRCP (Edin), Dip. Med Edu, Dr. MedSc (Paed) 
Professor Wah Win Htike, MBBS, MMedSc (Micro), Ph.D (Micro), Dip. Med Edu 
Professor Myat Mon, MBBS, MMedSc, Ph.D (Patho), Dip. Med Edu 
Professor Win Myint Oo, MBBS, MMedSc (PH), MS. Epidemiology (PH), Ph.D (PH),  

Dip. Med Edu 
Dr. Hlaing Myat Thu, MBBS, MMedSc (Micro), MACTM, Ph.D (Molecular Virology), 

FRCP (Glasg) 
Dr. Khin Saw Aye, MBBS, MMedSc, Ph.D (Patho) 
Dr. Theingi Thwin, MBBS, MMedSc, Ph.D (Biochem)  
Dr. Khin Thet Wai, MBBS, MMedSc (PH), MA (Mahidol, Thailand) 
Dr. Khin Phyu Phyu, BSc (Hons), MSc, Ph.D (Chem) 

Editorial Manager:  
Dr. Win Aung, MBBS, MMedSc (Biochem), FACTM, FRCP (Glasg) 

Production Manager:  
Daw Nilar Soe, BA (Myanmarsar), Dip in Japanese, Dip in LibSc 

Publisher:    
Dr. Zaw Myint, MBBS, Ph.D (Japan) (01263) 

Printed by:     
Aung Thein Than Press (00435), No. 138, Bogyoke Aung San Road, Pazundaung Township,   

Yangon.  
Tel: 09 5172686, 09 73120861, 09 7390096, email: aungtheinthan1998@gmail.com. 



 
 
 
 
 
 
 
 
 
 
 

AIMS OF THE JOURNAL 
 
 

 To serve as an important medium for the publication of original research 

works in the field of medical science and health research, thus filling gaps 

in health knowledge for  effective utilization of research findings 

 To disseminate recent basic, applied and social research findings among 

health personnel of different strata for enhancing nation-wide health 

development in Myanmar 

 To offer current medical knowledge and updated scientific information 

obtained from research to health professionals for better and appropriate 

health care management 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



MMYYAANNMMAARR  

HHEEAALLTTHH  
SSCCIIEENNCCEESS  
RREESSEEAARRCCHH  JJOOUURRNNAALL   

 Department of Medical Research

No. 5, Ziwaka Road 

Dagon Township, 11191 

Yangon 

The Republic of the Union of Myanmar 

  ISSN 1015-0781 

  Volume 27, Number 2                     Published since 1989                                 August    2015 

CONTENTS 

 
Editorial…………………………………………………………………………………. 
 

i 

Original Articles:  

Mycoplasma pneumoniae Infection in Children with Acute Respiratory Infection……... 
Saw Win, Win Lai May, Wah Wah Aung, Han Win, Phyu Win Ei, Zeya Kyaw Win, 
Win Maw Tun, Dam Lian Pau & Phyu Hnin Wai 

83 

Visual Inspection with Acetic Acid (VIA) in Detection of High Grade Squamous 
Intraepithelial Lesion (HSIL) and Cancer of Cervix in Community Setting………… 
Thazin Nyunt, Yin Yin Soe, Mar Mar Aye & Hla Hla Win 

 

88 

Clinical Outcomes of Patients on Anti-Retroviral Therapy……………………………... 
Aung Sann Oo, Moe Kyaw Myint, Kyaw Thu Soe, Aung Thu, Yadanar Aung & 
Kyaw Zin Thant 

94 

Clinical Profile of Road Traffic Injury…………………………………………………... 
Moe Kyaw Myint, Nay Win Myint, Aung Sann Oo, Kyaw Thu Soe, Yadanar Aung 

& Kyaw Zin Thant 

100 

Simple Hygienic Measures to Prevent Diarrhoea among Housewives in Mandalay……. 
Win Myint Oo, Hla Moe, War War Shan & Hlaing Hlaing Hlaing 

107 

Determination of Predominant Subtype of Influenza Virus among Children Attending 
Yangon Children’s Hospital, 2014…………………………………………………...  
Htin Lin, Hlaing Myat Thu, Mo Mo Win, Khin Mar Aye, Khin Thet Wai, Win Mar, 
Hla Myo Thu, Ye Myint Kyaw & Kyaw Zin Thant 

 
111 

Detection of Bacteriological Contamination of Bottled Drinking Water in Yangon 
City…………………………………………………………………………………… 
Thin Su Kyaw, Myint Han, Khin Chit, Zin Zin Nwe, Naing Win, Aye Aye Khin, 
Wah Win Htike & Kyu Kyu Win 
 

 
118 

 



The Determination of Radon Concentration in Selected New Buildings……………….. 
Moe Moe Han, Aye Aye Hinn, Khin Hlaing, Kyaw Oo, Min Lwin Oo, Khin Mar 
Kyu, Tin Oo, Khin Phyu Phyu & Myat Phone Kyaw 

125 

Cardioprotective Effect of Seed Juice Extract of Punica granatum Linn. (Tha-Le) on 
Isoproterenol-induced Myocardial Infarction in Albino Rats………………………... 
Nwe Nwe Than, Nu Nu Aye, Kyae Mone Htwe, Lei Lei Win, Khin Mi Mi Lay, 
Khaing Khaing Mar & Khin Phyu Phyu 

 
130 

Detection of Food Colorants in Packed Chilli Powder and Color Powder Collected 
from Markets around Mandalay and Nay Pyi Taw Regions…………………………. 
Khin Chit, Han Min Ohn, Khin Nyein Aye, Tun Zaw, Tin Me Me Hlaing, 
Khine Saw Thant & Myint Han 

 
137 

In-vitro Antimicrobial Susceptibility Pattern of Blood Culture Isolates from Childhood 
Invasive Bacterial Infections…………………………………………………………. 
Than Mya, Wah Wah Aung, Phyu Win Ei, Mya Mya Aye, Zaw Win Hlaing, 
Nwe Nwe Tun, Thuzar Myint, Nan Aye Thidar Oo & Aye Aye Maw 

 
142 

Daily Nurturing Practices of Care Givers of the Orphans at the Mingalar 
Youths Development Parahita School, Phayagyi Village, Twantay Township, 
Yangon Region…………………………………………………………………….…  
Hlaing Hlaing Oo, Thidar Win Myint & Aye Aye Than 

 
 

148 

Efficacy and Safety of Combination Therapy of Peginterferon Alfa-2a and 
Ribavirin among Chronic Hepatitis C Patients in Yangon…………………………... 
Than Sitt, Aye Thandar Aung, Myat Myat Mu & Sandar Hnin Swe 

 
155 

 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



i 

 

EDITORIAL 

 
              Although Myanmar Health Sciences Research Journal has been 

published by Department of Medical Research since 1989, it is not the 

own property of DMR and it truly represents the Ministry of Health for 

the benefit of all the health personnel as well as Myanmar people. In 

addition, Myanmar Health Sciences Research Journal stands for not only 

the local reference resource but also the valuable treasury one related 

with medical research in Myanmar. 

             It is a great pleasure to publish the second issue of Volume 27 

after celebrating our 52nd Anniversary of Department of Medical 

Research on 10th June, 2015. There are thirteen research articles 

published in this issue. We are sure that all papers are very informative 

and useful to the readers. Among them, the article entitled “Mycoplasma 

pneumoniae infection in children with acute respiratory infection” was 

selected as the leading article since it is one of the topics of crucial 

importance to our younger generation.  

            We have learnt that there has been no evidence data on the 

prevalence of M. pneumoniae infection in Myanmar, an important cause 

of both upper and lower acute respiratory tract infections (ARIs) 

especially in children and adolescents, and clinicians used to prescribe 

antibiotics with presumptive diagnosis without precise evidence of causal 

organism. This article pointed out the proportion of M. pneumoniae as an 

aetiological agent in school-aged children with acute respiratory infection 

and macrolides are the first-line antibiotics in ARI treatment guideline. 

Further studies for epidemiological data and drug sensitivity testing are 

necessary to be conducted in the future.  

             Besides, other articles involved in this issue impart invaluable 

health research findings. They are concerned about; visual inspection with 

acetic acid in detection of high grade  squamous intraepithelial lesion and 

cervix cancer, clinical outcomes of patients on anti-retroviral therapy, 

clinical   profile   of   road   traffic   injury,   simple   hygienic measures to  
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diarrhoea among housewives, determination of predominant subtype      

of influenza virus among children, detection of bacteriological 

contamination of bottled drinking water, determination of radon in new 

buildings, cardioprotective effect of seed juice extract of Punica 

granatum Linn. (Tha-Le) on rats with myocardial infarction, detection of 

food colorants in chilli powder, in-vitro antimicrobial susceptibility of 

blood culture isolates from childhood invasive bacterial infections, daily  

nurturing  practices  of  care  givers  to  the  orphans  at  Parahita  school, 

and efficacy and safety of Peginterferon Alfa-2a and Ribavirin among 

chronic hepatitis C patients.  

We sincerely believe that each research article published in this 

issue is something special to an interested reader as it offers updated 

medical knowledge and information. Finally, our heartfelt thanks are 

extended to all the authors who conducted a variety of research works with 

their best efforts and contributed the useful research information appli- 

cable to improvement of health status in our country. 
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Mycoplasma pneumoniae Infection in Children with Acute Respiratory Infection 
 

Saw Win1*, Win Lai May2, Wah Wah Aung3, Han Win2, Phyu Win Ei3,  
Zeya Kyaw Win1, Win Maw Tun4, Dam Lian Pau2 & Phyu Hnin Wai2 

 
1Yangon Children’s Hospital 
2Clinical Research Division 

3Bacteriology Research Division 
4Technology Development Division 

Department of Medical Research (Lower Myanmar) 
 

Mycoplasma pneumoniae is an important cause of both upper and lower 
respiratory tract infections especially in school age children and adolescents. 
In Myanmar, there was no data on incidence of M. pneumoniae infection 
and clinicians used to prescribe antibiotics for M .pneumonia on presumptive 
diagnosis according to available international and Myanmar Pediatric 
Guideline. This study was aimed to identify the proportion and the clinical 
presentation of M. pneumoniae infection in children (>5 years old) with 
acute respiratory infection (ARI). A total of 82 children admitted to Yangon 
Children’s Hospital (YCH) with diagnosis of ARI during 15 months period 
were included in the study. Clinical data were collected and serum specimens 
obtained at least 7 days after onset of the symptoms were tested for IgM 
antibody for M. pneumoniae by ELISA. M. pneumoniae IgM was detected in 
54% (44/82) of children. Antibody positivity was significantly higher among 
5-10 year group compared with ≥10 year group (84.1% vs. 15.9%, p=0.03). 
Similar to all ARI cases, M. pnuemoniae infection was more prevalent in 
cooler months (December-February) and also in rainy months (July-
August). Fever, cough, coryza and cervical lymphadenopathy were most 
frequent symptoms in children with M. pneumoniae infection. However, it 
cannot be predicted on the basis of clinical and routine laboratory and 
radiology parameters. In children with positive serology for M. pneumoniae, 
only 11(25%) received macrolides, which are the first-line antibiotics in 
ARI guideline in this age group. As a significant proportion of ARI in    
YCH can be attributed to M. pneumoniae infection, it is important to have 
awareness of this infection to prescribe the appropriate antibiotics. 

Key words: Mycoplasma, Pneumonia, Acute respiratory infection, Children
 

INTRODUCTION 
 

Acute Respiratory Infections are the 
commonest cause of illness in children. 
They account for nearly 3.9 million deaths 
every year globally.1 On an average a child 
has 5 to 8 attacks of acute respiratory 
infection (ARI) annually and it accounted 
for 25-42% of OPD visits in developing 
countries.2 Mycoplasma pneumoniae is an 
important cause of both upper and lower 
respiratory tract infections especially in 
school age children and adolescents. It is 
distributed   worldwide   without   regard  to  

 
season3 and it has been reported as the cause  
of 25-30% of all pneumonia cases.4 

Clinical diagnosis of M. pneumoniae is 
difficult because symptoms of M. pneu-
moniae infection are often nonspecific. 
Bacterial culture is of little practical value 
because of fastidious requirements and slow 
growth. Therefore, serological diagnosis  
has been the mainstay of laboratory testing. 
Enzyme linked   immunoassay   is   used   to  
___________________________________
*To whom correspondence should be addressed. 
Tel: +95-95000350  
E-mail: drsawwin@gmail.com 
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detect immunoglobulins directed against   
M. pneumoniae. Measuring of IgM anti-
bodies has the specificity of 100% but the 
sensitivity of only 88%.5 
In the guidelines on treatment of childhood 
pneumonia published in Britain, Canada, the 
United States and also in Myanmar, macro-
lide antibiotics are recommended as the 
first-line empirical treatment in children 
aged 5 to 18 years.6-8 According to experi-
ence of some paediatricians in Myanmar, 
macrolide antibiotics are found out to    
have good response in children with ARI. 
Because etiologies of illness vary across 
nations, regional data are needed especially 
in developing countries where the burden of 
pneumonia is high and diagnostic testing is 
less readily available. However, information 
on the precise evidence and prevalence      
of M. pneumoniae in childhood ARI in 
Myanmar is not known. We, therefore, set 
out to identify the proportion and to identify 
the clinical presentation of M. pneumoniae 
infection in children (5-15 years) with ARI 
in Yangon Children’s Hospital. 
 

MATERIALS AND METHODS 
 

It was a hospital-based, cross-sectional 
descriptive study conducted at Medical Unit 
of Yangon Children’s Hospital (YCH) from 
December 2011 to February 2013. Children 
older than 5 years admitted to YCH with 
diagnosis of both upper and lower ARI were 
included in the study. Children with history 
of respiratory symptoms >14 days and those 
with underlying immunodeficiency states (eg. 
taking immunosuppressant drugs, underlying 
chronic illnesses) were excluded from the 
study. The included patients were followed 
during their hospital stay and the mode of 
presentation and clinical findings were 
studied in all of them.  
Blood for complete picture, ESR, CRP, blood 
culture and sensitivity and chest X-ray were 
studied whenever obtained. Serum specimens 
for M. pneumonia IgM were obtained    
during their hospital stay at least 7 days after 
starting symptoms. Their data were collected      
according   to   the approved  proforma.  Two  

milliliters of blood were taken from each 
child using sterile and disposable syringe and 
needle and collected in a sterile tube. The 
serum specimens were sent to Bacteriology 
Research Division, DMR (LM) and stored    
at -20˚C until testing. Each of the sera 
collected was tested for IgM antibody for    
M. pneumoniae by ELISA using Genway 
commercial kit. Evidence of acute M. pneu-
moniae infection was defined if IgM ELISA 
was positive. 

Statistical analysis 
The data were statistically analyzed using 
the SPSS 16.0 software package. Chi-square 
and Fisher’s exact tests were used to 
compare the proportions of positive and 
negative M. pneumoniae serology groups. 
Ethical consideration 
This study was approved by the Ethical 
Review Committee of Department of 
Medical Research (Lower Myanmar). 
Written informed consents were obtained 
from the parents or caregivers of the 
children before the interview. 
 

RESULTS 
 

This study included 82 children with ARI 
with mean age of 7.6±2.2 years. Among 
them, 23(52%) were boys and 21(48%) 
were girls. A total of 44 out of 82 children 
(54%) with ARI had IgM antibody for       
M. pneumoniae infection. The greater 
number of hospitalizations was attributed to 
the age group of 5-10 years (n=61; 74.4%) 
compared to ≥10 years (n=21; 25.6%). Sero-
positivity for M. pneumoniae was also signifi-
cantly higher among 5-10 year group com-
pared to ≥10 year group (p=0.03) (Table 1). 

Table  1.  Age and  sex  distribution  of children  
with acute respiratory infection 

 Mycoplasma  IgM result  P 
 value Total 

Positive    Negative 

Age group (year)   0.03  
  5-<10  37(84.1)    24(63.2)  61(74.4) 
  ≥10  7(15.9)    14(36.8)  21(25.6) 
Sex   0.96  
  Male 25(55.6)    23(56.1)  48(55.8) 
  Female 20(44.4)   18(43.9)  38(44.2) 
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Over the study period of 15 months, there 
were sharp rises of both M. pneumoniae and 
all ARI cases in July and December with   
the clustering of cases from December to 
February and a peak occurring in August 
(Fig. 1). 
 

 

 

 

 

 

A=Dec 2011 F=May 2012 K=Oct 2012 
B=Jan 2012 G=June 2012 L=Nov 2012 
C= Feb 2012 H=July 2012 M=Dec 2012 
D= March 2012 I=August 2012 N=Jan 2013 
E=April 2012 J=Sept 2012 O=Feb 2013 

 
Fig.  1.    Seasonal   distribution    of    ARI   and  
               Mycoplasma pneumoniae  infection 
 
Table 2.  Clinical      presentations,   radiological 

findings   and   diagnosis   of   children 
with ARI 

Presentations 

M. pneumonia IgM 
P  

value 

Total 
(n=82) 
No. (%) 

Positive 
(n=44) 
No. (%) 

Negative 
(n=38) 
No. (%) 

Clinical presentations    
   Fever 42(95.5) 37(97.4) 1.0 79(96.3) 
   Headache 12(27.3) 13(34.2) 0.5 25(30.5) 
   Generalized aches  
     and pain 

11(25) 13(34.2) 0.4 24(29.3) 

   Cough 42(95.5) 37(97.4) 1.0 79(96.3) 
   Coryza 20(45.5) 18(47.4) 0.9 38(46.3) 
   Throat pain 6(13.6) 9(23.7) 0.2 15(18.3) 
   Wheeze 4(9.1) 8(21.1) 0.1 12(14.6) 
   Chest pain 12(27.3) 10(26.3) 0.9 22(26.8) 
   Rashes 6(13.6) 3(7.9) 0.5 9(11.0) 
   Ear discharge 1(2.3) 0(0) 1.0 1(1.2) 
   Tachypnoea 10(22.7) 10(26.3) 0.7 20(24.4) 
   Cervical                    18(40.9) 
     Lymphadenopathy 

14(36.8) 
 

0.7 
 

32(39.0) 
 

  Throat congestion        2(4.5) 3(7.9) 0.7 5(6.1) 
  Retractions 1(2.3) 0(0) 1.0 1(1.2) 
  Bronchial breathing 1(2.3) 1(2.6) 1.0 2(2.4) 
  Rhonchi 4(9.1) 6(15.8) 0.4 10(12.2) 
Radiological findings  0.2  
  Normal 7(29.2) 3(14.3)  10(22.2) 
  Abnormal 17(70.8) 18(85.7)  35(77.8) 
Diagnosis  0.7  
  Upper respiratory   
    tract Infection 

17(38.6) 16(42.1) 
 

 33(40.2) 
 

  Lower respiratory    
    tract infection 

27(61.4) 22(57.9)  49(59.8) 
 

In children with M. pneumoniae  seropositive  
group, upper respiratory tract infections 
(38.6%) comprise pharyngitis (2.3%), tonsil-
litis (2.3%) and other (common cold) 
(34.1%) and lower respiratory tract infec-
tions (61.4%) comprise bronchitis (13.6%), 
bronchopneumonia (40.9%) and lobar pneu-
monia (6.8%). In sero-positive group for     
M. pneumoniae, abnormal radiological 
findings include consolidation (15.9%), hilar 
lymphnode enlargement (6.8%), bilateral 
and unilateral opacities (4.5%, each), effu-
sion, hyperinflation and collapse (2.3%, 
each). In children with positive serology    
for M. pneumoiae, only 11(25%) received 
macrolide group of antibiotics. Others 
received cephalosporins, penicillins, amino-
glycosides, quinolones and metronidazole 
and anti-TB treatment.  

Duration of hospital stay in IgM positive 
group was 4.3±2.7 days which was not 
much different form 4.8±2.8 days in IgM 
negative group. Mean duration of hospitali-
zation between macrolide treated group 
(4.45±2.7) and other antibiotic treated group 
(4.88±2.8) among IgM positive children 
were not also statistically different. 
 

DISCUSSION 
 

In Myanmar, there is no data on incidence 
of M. pneumoniae infection and clinicians 
used to prescribe antibiotics with presump-
tive diagnosis without precise evidence of 
causal organism. This study is the first to 
determine the proportion of M. pneumoniae 
infection in children with ARI in YCH in 
children between 5 to 15 years of age. 
Among the children with ARI, 54% had 
positive IgM to M.  pneumoniae. It is higher 
than other studies, which had IgM antibody 
positivity between 20 to 35%.9-11  

In this study, serum specimens for Myco-
plama  pneumonia IgM were obtained at least 
7 days after onset of symptoms because 
primary infection of school children may not 
mount antibody response within a week after 
falling ill.12 However, children in developing 
countries like Myanmar can have several 

ARI M.pneumoniae 
infection
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episodes of ARI per year and some of the 
sero-positive cases may indicate recent past 
infections because the antibody can remain 
for a few months after recovery.13  

Mycoplasma pneumonia infection  has  been  
observed  throughout  the  year  as  studied  
in  the literatures. Cooler temperature has 
been known to be associated with ARI due 
to a number of pathophysiologic mecha-
nisms including a reduction in the local 
immune response characterized by reduced 
phagocyte activity.14 This also matches with 
the present study. During the 15-month 
study period, M. pneumoniae infection was 
more prevalent in colder months and rainy 
months similar to all ARI. It was con-
cordance with a study14 which observed the 
winter season as the highest seasonal peak 
of the community acquired pneumonia 
caused by M. pneumoniae in Pakistan.  

Contrast to this, M. pneumoniae infection 
was higher in summer and lower in winter 
seasons in China study.15  This may be due 
to the fact that the climatic condition in 
Myanmar is more similar to Pakistan than in 
China. However, it is probable that the 
seasonal peaks reflect the epidemic with 
seasonal outbreaks in certain seasons during 
each of the epidemic years. 

In this study, sero-positivity of Mycoplasma 
pneumoniae was significantly higher in        
5-10 years old group which is comparable 
with other studies (p=0.03). Other two 
studies10, 11 showed the highest positivity 
between 2-8 years age group. Further study 
should be conducted for the prevalence of 
Mycoplasma pneumoniae infection in under 
5 children in Myanmar because ARI is more 
common and severe in this age group.  

Major symptoms in IgM sero-positive 
children were mostly the same as in other 
studies. Fever, cough, coryza and cervical 
lymphadenopathy were most frequent 
symptoms in children with positive IgM 
antibody in our study. Most of the children 
have normal chest X-ray as in one study.9 
Consolidation was the commonest abnormal 
radiological finding in this study contrast to 

that of a china study,15  which found out that 
patients with perihilar interstitial changes   
on chest X-ray were more likely to have    
M. pneumoniae infection. Among the children 
who tested positive for M. pneumonia    
IgM, most of the cases had pneumonia       
(40.9%, bronchopneumonia and 6.8% lobar 
pneumonia) which is higher than the Indian 
study10 (39.2%) and the other study9 
(27.27%). However, non specific upper 
respiratory tract infections like common 
cold were also present in 34.1%.  

As in literature, diagnosis of M. pneumoniae 
cannot be made on the basis of clinical signs 
and symptoms and common laboratory 
parameters in this study. The clinical 
presentations and findings of investigations 
may not be due to M. pneumoniae infection 
because this study cannot rule out the 
potential existence of co-infections. One of 
the China studies16 found out that dual 
infection with either Streptococcus pneu-
monia or viruses can be detected in 47% of 
community  acquired  pneumonia  due  to 
Mycoplasma pneumoniae. 

Although the guideline recommended 
macrolides as the first-line antibiotics for 
older children with ARI in YCH, only 25%  
(11 out of 44) of children with positive      
M. pneumonia serology received macrolide 
antibiotics. Some children did not have any 
antibiotics treatment and others received 
less sensitive groups. All the children in the 
study discharged from hospital after being 
well and length of hospital stay was not 
different between sero-positive and sero-
negative children and also between 
macrolide treated group and not treated 
group. In our country, there was no data on 
macrolide-resistant M. pneumoniae. Japan 
studies have noted that about 15% of         
M. pneumoniae has macrolide-resistant.9 
Another Chinese study15 showed a macrolide 
resistance rate of 95% in Beijing, China. 
That study showed that M. pneumoniae 
isolates were susceptible to tetracycline and 
fluoroquinolones, which are not ordinarily 
recommended for children, except in 
particular cases.17 Drug sensitivity testing 
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should also be considered in Myanmar 
patients with M. pneumoniae infection to 
prescribe the best choice of antibiotics. 

Conclusion 

This study highlights the importance of     
M. pneumoniae as an aetiological agent in 
school-aged children with ARI. Further 
studies for epidemiological data and drug 
sensitivity testing should be done in both 
under five and school-aged children with 
ARI to establish the best treatment guideline 
for Myanmar children. 
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Cervical cancer, an important public health issue, is the most common 
cancer among the women in developing countries. The aim of this study was 
to determine the role of visual inspection with acetic acid (VIA) in detection 
of high-grade squamous intraepithelial lesion (HSIL) and cancer of cervix  
in community setting. A cross-sectional, community-based study was 
conducted in 1012 ever married women aged 25-64 years in South Okkalapa 
Township, Yangon, Myanmar. Both Pap smear and VIA were done.  Biopsy 
was taken from all VIA-positive patients and colposcopy was done in 
abnormal Pap smear patients and colposcopic directed biopsy was taken. 
Histology was regarded as the gold standard for diagnosis. Out of total 1012 
study population, 54 women (5.34%) were VIA-positive and 53 women 
(5.2%) had abnormal Pap results. The positive predictive value (PPV) of 
VIA and Pap smear were 38.89% and 50.94%, respectively. Among the 
participants with abnormal histology results, VIA could detect 8 out of the  
9 women (89%) for HSIL and two out of the 2 women (100%) with cervical 
cancer. The estimated prevalence of squamous intraepithelial lesion (SIL) 
was 2.67%, of which HSIL and cervical cancer represented 0.89% and 
0.20% in this study. Regarding agreement between VIA and Pap smear,      
K value (kappa agreement) was 0.4. Therefore, the results of VIA were 
comparable to that of Pap smear. In resource poor setting, where cyto-
pathological service is limited, VIA warrants consideration as an alternative 
to Pap smear in the detection of HSIL and invasive cervical carcinoma.  

Key words: VIA, HSIL, Cervical screening, Community 
 

INTRODUCTION 
 
Cervical cancer, an important public health 
issue, is the most common cancer among  
the women in developing countries. The 
estimated annual incidence of developing 
countries in 2008 is more than 450,000 and 
the mortality is more than 240,000 (that is 
88% of deaths from cervical cancer world-
wide).1 By Year 2030, it is predicted to be   
at least 93 percent.2 Although this extended 
impact requires greater consideration by 
policy makers, it is often undervalued when 
setting health priorities in the community. 

There were so many evidences which 
proved that cervical cancer has a relatively 

long natural history, and intervention and 
treatment in the premalignant phase is 
highly effective. The incidence of cervical 
cancer in the UK decreased significantly 
after the introduction of a national screening 
programme.3 WHO estimated that only 5% 
of women in developing countries are 
screened appropriately because of several 
limitations of the Pap smear.4   

Yangon Cancer Registry (2006) reported 
that crude incidence rate of cancer cervix for 
the greater Yangon population was 24.95% 
to 25.90% and it was the number one 
_______________________________________________________________________ 
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leading cause of morbidity and mortality 
among female cancer patients. In 2011, 
cancer cervix contributed 58.84% of gynae-
cological cancer admission in Central 
Women’s Hospital (CWH), Yangon, 47.58% 
in CWH, Mandalay and 49.12% in Women 
and Children Hospital, Taunggyi. 
 

In many developing countries like Myanmar 
where there are limited resources, alter-
native method for cervical cancer screening, 
visual inspection at cervix with acetic acid 
(VIA) has been sought. Any trained doctor 
or nurse or junior medical staff who are able 
to use a speculum can do VIA. Therefore, 
this study was carried out to find out the 
feasibility of doing visual inspection of 
cervix with acetic acid (vinegar) as an 
adequate and acceptable screening method 
for squamous intraepithelial lesion (SIL) 
particularly high-grade squamous intra-
epithelial lesion (HSIL) and carcinoma 
cervix with low cost and ease of use in 
Myanmar community setting. 

MATERIALS AND METHODS 

The study design was a cross-sectional 
community-based study. A total of 1012 
women were studied at South Okkalapa 
Township, Yangon Division and Central 
Women’s Hospital (CWH), Yangon. 
Inclusion criteria 
All ever married women of from 25 to       
64 years of age, with known cytological 
abnormalities more than 6 months ago, 
those with history of normal cytology one 
time more than one year ago and those with 
normal cytology two times more than three 
years were included in this study. 
Data collection procedures 
After advocacy meeting and proper admini-
strative procedures, information about the 
research procedures was explained. Eligible 
participants were recruited by two-staged 
cluster sampling method until required 
sample size of 1012 was obtained. After 
having thorough informed consent from 
participants, data collection was done. 

Immediately after the participant’s history 
had been taken, both VIA and conventional 
cytology (Pap smear) were done for all the 
participants by the candidate and well-
trained medical officers and trained mid-
wives, under the supervision of candidate 
for quality control. A wooden Ayre’s 
spatula was used to scrape the cervix around 
the entire transformation zone (TZ) to obtain 
an adequate Pap smear specimen. Where 
squamo-columnar junction (SCJ) was not 
visible at the ectocervix, the candidate 
carried out Pap smear by using Aylesbury 
spatula for adequacy of specimen. The 
specimen was applied evenly on the slide 
and fixed immediately in 95% ethyl alcohol. 
Final cytological diagnoses were classified 
according to the Bethesda System (2001)    
as normal/inflammatory, atypical squamous 
cells (ASC), atypical glandular cells (AGC), 
low-grade squamous intraepithelial lesion 
(LSIL) or high-grade squamous intraepithe-
lial lesion (HSIL). 

Immediately after a cytology specimen was 
obtained, any excess mucous was cleaned 
away thoroughly with a saline-soaked swab 
and a solution of 5% acetic acid was applied 
to the cervix with a cotton swab. The cervix 
was examined after 1-2 minutes under        
an adequate light source (LED torch light 
100 Watts).  

The criteria for Negative test were one or 
more of the following: No aceto-white 
lesions, faint ill-defined translucent aceto-
white lesions, endocervical polyp, nabothian 
cysts, dot like aceto-white lesions, aceto-
white lesions far from TZ.  

Positive test was generally based on the 
detection of well-defined densely opaque 
aceto-white lesion in the TZ close to 
squamo-columnar junction, one minute  
after the application of 5% acetic acid 
(WHO 2002). VIA-positive participants 
were counselled and offered immediate 
directed punch biopsy in a single setting to 
achieve the definitive diagnosis before 
giving the appropriate treatment. All VIA-
positive cases, all cancer cervix and HSIL 



90 

with cytology and LSIL for 2 times with 
cytology underwent colposcopy directed 
biopsy. 

Data analysis 
All the quantitative data were entered into 
computer using Epi data software and were 
analyzed using SPSS software version 16. 
All the continuous data were analyzed       
by using descriptive analysis such as mean 
and percentages. Categorical data were 
analyzed using Chi square test with p value 
set as 0.05.  
Ethical consideration  
Patients in this study were included only 
when informed consent was obtained after 
proper counseling and thorough explanation 
about this study. Confidentiality was 
ensured. Patient could withdraw from the 
study at any time if she wished to without in 
any way affecting the further medical care.   
Approval from the Ethical Committee, 
University of Medicine 1 was obtained. 

RESULTS 

Socio-demographic characteristics 
A total of 1012 ever married women of     
25-64 years age group participated in the 
study. Table 1 shows that the most common 
age group for cervical cancer screening was 
between 35-44 years. Positive VIA results 
was significantly higher in 25-34 years age 
group.   

The majority of subjects, (334 women, 
33%) had high school level of education. 
The highest percentage (6.05%) of positive 
VIA results was seen among the graduates, 
while positive VIA results were also high 
(5.88% and 5.69%) among illiterate and 
those with high school education, respec-
tively. Regarding monthly family income 
of the study population, 440 women 
(43.38%) had   a   family   income between 
50,000 to 100,000 kyats per month. The 
group earning 50000-100000 and more    
than 100000 had the higher proportion of 
positive VIA results (5.91% and 5.6%, 
respectively).  

Table  1.  Socio-demographic  characteristics  of  
the participants  

     Variables Frequency 
(%) 

VIA positive      
results No. (%) 

Age (year)  
  25-34 
  35-44 
  45-54 
  55-64 
  Mean±SD 

260(25.69) 
412(40.71) 
290(28.66) 
50(4.94) 

40.51±8.5 

21(8.08) 
27(6.55) 
5(1.47) 
1(2.00) 

Education  
  Illiterate 
  Primary 
  Secondary 
  High school 
  University 
  Graduate 

17(1.68) 
160(15.81) 
265(26.19) 
334(33.0) 
21(2.08) 

215(21.25) 

1(5.88) 
6(3.75) 

14(5.28) 
19(5.69) 
1(4.76) 

13(6.05) 
Monthly income (kyat)  
  ≤50000 
  50001-100000 
  >100000  
  Maximum 
  Minimum 

145(14.33) 
440(43.48) 
427(42.19) 

600000 
20000 

4(2.76) 
26(5.91) 
24(5.60) 

Age at first marriage (year) 
  ≤20 
  21-25 
  >25 
Maximum age 
Minimum age  
Mean±SD 

260(25.70) 
368(36.36) 
384(37.94)  

50 
14 

23.49±5.30 

       30(8.20) 
       19(5.60) 

5(1.60) 

Number of marriage 
  1 
  >1 

948(93.68) 
64(6.32) 

47(4.96) 
7(10.90) 

Parity 
Nulliparous 
  1-2 
  >3 

69(6.82)  
530(52.37)  
413(40.81) 

           
2(2.90) 

33(6.33) 
19(4.60) 

Among the study population, one third of 
women (36.36%) married between the ages 
of 21-25. The highest percentage (8.2%) 
with positive VIA results was found in the 
group who had first exposure at and less 
than 20 years. Although majority of the 
population (948 women, 93.68%) had single 
marriage, 10.9% had positive VIA results 
among those who married for more than one 
time. Over 500 women (52.37%) in the study 
had 1 to 2 children. Parity 1-2 group had the 
highest percentage (6.33%) with positive 
VIA results, whereas nulliparous had the 
lowest percentage (2.90%) with positive 
VIA results.  

Findings of cervical screening 

There were 54 VIA-positive cases and 958 
VIA-negative   cases.  Distribution  of  VIA,  
Pap smear and histopathology results are 
shown in Fig. 1.  
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Fig. 1. Results of the study  

Therefore, proportion of VIA-positive 
among ever married women in this study 
was 5.34 percent and proportion of abnor-
mal conventional cytology was 5.2 percent. 
Out of 54 women with VIA-positive results, 
33 women (61.11%) revealed chronic endo-
cervicitis (negative histology), 11 women 
(20.37%) had LSIL, 8 women (14.82%) had 
HSIL and two women (3.70%) had invasive 
carcinoma cervix on histology. Out of        
53 women with cytology-positive results,   
16 women (30.19%) had LSIL, 9 women 
(16.98%) had HSIL and two women 
(3.77%) had squamous cell carcinoma 
(Table 2).    
 
Table  2.  Distribution of histopathology findings  

by results of  screening  tests  (Positive  
cytology  defined   as   LSIL  or  worse  
lesions) 

Note: In the Bethesda System (2001)  
LSIL=Cervical Intraepithelial Neoplasia1(CIN 1) 
HSIL=Both CIN 2 and/or 3 

Table 2 shows that twenty-one out of 54 
women with VIA-positive test had lesions 
proven on histology; the positive predictive 

value of VIA can be calculated as 38.89%. 
Twenty-seven out of the 53 women        
with positive cytology had positive histo-
pathology. The positive predictive value 
(PPV) of abnormal conventional cytology 
was 50.94%.   
The estimated prevalence of squamous 
intraepithelial lesion was 2.67% of which 
high-grade squamous intraepithelial lesion 
(HSIL) represented 0.89% in this study and 
0.20% for the cancer cervix. The estimated 
prevalence of both HSIL and cancer     
cervix among ever married women in South 
Okkalapa Township was 1.09%. 
 
Table  3.  Agreement between VIA and the con- 
 ventional cytology results 

Agreement=93.77%, Expected agreement=89.99% 
Kappa=0.40, Standard error=0.03, Z=12.04       
Prob>Z, < 0.001 

Agreement between the VIA and the con-
ventional cytology results 

Table 3 shows that the agreement between 
two tests, VIA and conventional cytology.  
K value (kappa agreement) was 0.4 with 
standard error of 0.03. Therefore, the 
agreement between VIA and conventional 
cytology are moderately agreed after 
correcting for chance, expected agreement 
in a given sample of patients and the two 
tests. The results of VIA were comparable 
to that of cytology.  
 

DISCUSSION 
 
A total of 1012 ever married women 
participated in the study. Mean age of 
participants in this study (40.51 years)      
was more or less similar to than of same 
studies5, 6 but   younger   age   group   was 
involved in other studies.7, 8 Regarding the 
educational level, majority of participants in 
this study and in an India community9 had 
high school level of education. In contrast, 

VIA Pap 
smear 

           Histopathology results              
Total 

Negative LSIL HSIL Cancer 
+ + 21 11 8 2 42 
+ - 12 0 0 0 12 
- + 5 5 1 0 11 
- - 947 0 0 0 947 

Total 
(%) 

 985 
(97.33) 

16 
(1.58) 

9 
(0.89) 

2 
(0.20) 

1012 
(100) 

Grand total          97.33                    2.67                        100 
       (%)                                 (estimated prevalence) 

  Pap smear 
VIA results 

Total Negative (%) Positive (%) 

Negative 926(96.56) 33(3.44) 959(100) 
Abnormal 32(60.38) 21(39.62) 53(100) 

Total 958(94.66) 54(5.34) 1012(100) 

              
                         VIA +    Cytology 
 
 

 
                Histopathology (Gold Standard) 
 
                                      

  
 

                         Biopsy proved                  Colposcopic biopsy proved 
                  VIA (+) ve rate (38.89%)      Cytology(+) ve rate (50.94%) 
 

 

 Eligible Participants 
(N= 1012) 

 VIA (+)ve (n1=54) 
(+)ve Proportion 

(5.34%) 

 Cytology (+)ve (n2=53)    
(+) ve Proportion 

(5.2%) 

 Both (-)ve  
(n3=947)  

 Normal 
33 

(61.11%) 

 LSIL 
11 

 HSIL 
8 

 Cancer 
2 

 Normal 
26 

(49.06%) 
 

 LSIL 
16 

 HSIL 
9 

 Cancer 
2 
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most of the participants in a study in 
Mandalay5 had primary school level of 
education and those in a study in Yangon6 

were graduates. Nearly half of the parti-
cipants in this study had family income 
between 50,000 to 100,000 kyats per month. 

In this study, the participants were selected 
by two staged cluster sampling method from 
the South Okkalapa community. Majority of 
them were asymptomatic. These conditions 
may be the reason for differences in risk 
factors of women with cervical premalig-
nancy and malignancy such as age, educa-
tional level and socio-economic status. 

Mean age of first marriage of the parti-
cipants in this study was 23.49 years. 
Majority of study population were single 
marriage. VIA positivity was found more in 
married for more than once. Half of the 
women had one to two children not only in 
this study, but also in another study.10 The 
reproductive factors found in this study 
were different from other studies regarding 
risk factor for cervical cancer like multiple 
partners and high parity. This may be due to 
the differences in study population as this 
was a community-based study consisting 
mainly of asymptomatic women.5, 6, 8, 10  

The VIA positive proportion in this study 
was 5.34% which was similar to one study11 
but differences were found in other  
studies.5, 6, 12 PPV of VIA in this study was 
38.89% which was similar to that of a study 
in India8 but lower than of studies in 
Myanmar.5, 6  

The wide range of VIA positive proportion 
and PPV of VIA might be associated with 
inter-observer and intra-observer variation, 
a subjective test, dilemma of test results 
definitions and study population (hospital-
based symptomatic populations and asym-
ptomatic population in the community).  

A large number of false positive findings 
with VIA is most probably due to aceto-
white area caused by immature squamous 
metaplasia and inflammatory lesions, 
infection. Therefore, exclusive training, 
development of quality control procedures, 

uniform definitions of VIA test outcomes 
and continued supervision are another 
essential factor, in order to get accurate 
result and reduce false positive rate.4, 13 

In this study, VIA did not detect 5 cases of 
LSIL and 1 case of HSIL (CIN 2) but did 
not miss any case of HSIL (CIN 3) and 
cancer cervix. Thus, there were total 6 false 
negative results in this study (Table 2) 
which was similar to those of a study in 
Yangon.6 Those false negative screening 
results gave false reassurance to the  
patients. A large number of false negative      
findings with VIA was most probably due to 
the subjective nature of the test, low repro-
ducibility and poor accuracy in postmeno-
pausal and old women.14 K value in this 
study was 0.4. Therefore, the result of VIA 
was comparable to that of cytology.  
Prevalence of HSIL in the present study  
was lower than that observed in WHO,   
2006 study. In fact, the prevalence of pre-
cancerous cervical lesions found in a 
population depends on the frequency of 
disease in the population, the age group 
screened, the previous screening status of 
the women and the prevalence of HIV in the 
screened population.15 

Recommendations 
Appropriate standardized training, develop-
ment of quality control procedures and 
uniform definitions of VIA test outcomes to 
healthcare providers can improve specificity 
of visual inspection based screening app-
roaches and reduce false positive rate.     
The establishment of “See and Treat 
Programme” to those with test positive 
cases will reduce defaulter to follow-up in 
cytopathological screening cases as well     
as incidence and mortality due to cancer 
cervix.  
Thus, in resource poor setting like 
Myanmar, where cytopathological service is 
limited, proper implementation of naked eye 
visualization of the cervix after application 
of 5% acetic acid (VIA) warrants consi-
deration  as  an alternative to cytology in the  
detection of HSIL and cancer cervix. 
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Under National AIDS-STD Prevention and Control Programme (NAP), 
Pyin Oo Lwin Hospital has provided anti-retroviral therapy (ART) for 
patients with HIV/AIDS since 2007.  The clinical outcomes of HIV/AIDS in 
adults on ART were prospectively studied. According to National Guideline 
(2007), the patients with World Health Organization (WHO) clinical Stage III, 
those with Stage IV and those with CD4 cell count <200 cells/mm3 were 
selected for ART. Total 78 patients who admitted to NAP clinic of the 
hospital between December 2007 and April 2012 involved in this study. 
Among them, 62.8% were males. Mean age was 37.3 years. The majority 
(77%) of studied patients stated that possible risk factor for transmission of 
HIV into them was heterosexual contact. At baseline, 74.4% were ART-
naive, mean body mass index (BMI) was 18.8 kg/m2 and 30.8% had WHO 
stage III or IV. Median CD4 cell count at baseline was 128 cells/mm3.                 
At follow-up (median 29 months), 56(71.8%) were still on ART, 17(21.8%) 
had died, 2(2.6%) were transferred, and 3(3.8%) were lost to follow-up. Ten 
of 17 deaths occurred during 6 months after ART initiation. Median CD4 
gain at 1 year, 2 years and 4 years were +130 cells/mm3, +136 cells/mm3 
and +167 cells/mm3, respectively. The Kaplan-Meier survival estimates at  
1, 2, 3 and 4 years were 84.6% (95% CI 76.9-93.0), 79.2% (95% CI 70.2-
89.4), 74.4% (95% CI 64.1-86.3) and 74.4% (95% CI 64.1-86.3), respec-
tively. As a conclusion, the positive outcomes were achieved successfully in 
the beginning of ART provision in Pyin Oo Lwin General Hospital. 

Key words: Anti-retroviral therapy, Outcomes, Survival 
 
 

INTRODUCTION 
 

Under National AIDS/STD prevention and 
control programme, provision of antiretro-
viral therapy (ART) for HIV infected patients 
was started in Pyin Oo Lwin in December 
2007 at 300 bedded Pyin Oo Lwin General 
Hospital which was updated from 100 
bedded district hospital in 2006. HIV 
infected patients were treated with ART 
regime recommended by National Guideline 
(2007).1 Despite providing the extended ART 
provision programme in many townships,  
paper  relating  outcomes  after  therapy was 
___________________________________ 
Aung Sann Oo & Moe Kyaw Myint contributed 
equally to this study and are joint first authors. 

still lacking. This study assessed the results 
for four years after ART provisions for    
HIV patients in that hospital. The infor-
mation concerning clinical changes, CD4 
cells responses and survival probability of 
the patients after taking treatment were 
observed by the study.  

These clinical and immunological findings 
observed throughout the study might be 
helpful to programme in order to evaluate 
the effectiveness of ART provided by 
National AIDS/STD prevention and control 
programme.  
__________________________________________ 
*To whom correspondence should be addressed. 
Tel: +95-933318516 
E-mail: dr.myintmoekyaw@gmail.com 
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PATIENTS AND METHODS 
 

The clinical outcomes of HIV/AIDS in 
adults treated with ART at 300 bedded           
Pyin Oo Lwin General Hospital between 
December 2007 and April 2012 (6 months 
prior to the date of data abstraction) were 
prospectively studied. The patients with 
WHO clinical Stage III, those with Stage IV 
and those with CD4 cell count (<200 cells/ 
mm3) were selected for ART according       
to National Guideline (2007) which was 
based on the antiretroviral therapy for HIV 
infection in adults and adolescents in 
resource-limited settings: WHO, 2006.2  

Anti-retroviral therapy 
Combination of Zidovudine (AZT)+Lami-
vudine (3TC)+Nevirapine(NVP), AZT+3TC 
+Efavirenz (EFV), Stavudine (d4T)+3TC+ 
NVP, d4T+3TC+EFV, Tenofovir (TDF)+ 
3TC+NVP and TDF+3TC+EFV were re-
commended as the first-line anti-retroviral 
regimens used in the ART clinic of the            
Pyin Oo Lwin Hospital. The patients had to 
take the drugs regularly under supervision 
of the treatment supporter who might be the 
community leader or the nearest relative of 
the patient. Both the treatment supporter  
and the patient were counseled by the 
treatment provider for adherence on entire 
course of treatment monthly. The patients 
who needed to give the second line regi-
mens were transferred out to Mandalay 
General Hospital.      

Data collection and data management 

Ethical approval was obtained from 
Department of Medical Research (Upper 
Myanmar) Ethics Committee to collect the 
data from HIV patients on ART. Written 
informed consents were taken from all 
patients. The recorded data were compiled, 
coded, entered into SPSS 17.0 software and 
analyzed by using R 2.12.1 software. 
Descriptive statistics for epidemiologic 
characteristics, clinical adherence and serial 
CD4 cell counts were done. Survival of the 
patients was analyzed by using Kaplan-
Meier analysis. In survival analysis, time 

was measured from the start of ART and 
ended at the date of death; the date of last 
follow-up; or closing date which was 
defined for the date of the data abstraction. 

 
RESULTS 

 
Total 78 patients were enrolled between 
December 2007 and April 2012. These 
patients came to ART clinic through six 
entry points. One third, i.e., 26(33.3%) 
patients were referred from Out-patient 
Department to ART Clinic of Pyin Oo Lwin 
Hospital. ART clinic received 21(26.9%) 
patients who came for voluntary confi-
dential counseling and testing. Fifteen 
female patients (19.2%) came to ART clinic 
after they were investigated as HIV positive 
in screening for prevention of mother to 
child transmissions at obstetric and gynae-
cological Unit.  It was followed by 13(16.7%) 
who were referred from hospital wards as 
in-patients. The Only two (2.6%) patients 
entered the ART clinic after sexually 
transmitted infection. One patient (1.3%) 
was referred from private general practi-
tioner clinic. For initiation of ART, the 
patients were tested for confirmation of HIV 
infection. Fifty-eight (74.4%), 15(19.2%) 
and 5(6.4%) were tested with confirmatory 
HIV test at the Pyin Oo Lwin Hospital, at 
the private laboratory and at the National 
Health Laboratory, respectively.  

General characteristics of the patients 
Among the total 78 patients, males were 
49(62.8%) and females were 29(37.2%). 
Fifty-six (71.8%) were from urban area and 
22(28.82%) were from rural area. Mean age 
was 37.3±8.8 years. The youngest was 16 
and oldest was 68 years. According to 
marital status of the patients, 25(32.1%) 
were single and the rests were married or 
widowed or separated. Risk behaviours 
responded by the patients were listed in the 
Table 1. Transmission through heterosexual 
contact was stated by 77% (60) of the 
patients. Only 7.7% (6) of the patients had 
stated that they had risk behaviour of 
injection drug use. Among the 78 patients, 
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20(25.6%) had the past history of ART 
exposure and 58(74.4%) were ART-naive. 
Five of these 20 with history of ART 
exposure, had received ART for prevention 
of mother to child transmission. Fifteen 
patients had taken ART from general 
practitioner clinics previously. Nearly half 
of the patients (41%) had body mass index 
(BMI) <18 kg/m2 at baseline (Table 1).  
 
Table 1. Characteristics of the patients 

       Characteristics Frequency (%) 

Age (year) 
  Mean±SD 
  Mode  
  Range 

37.3±8.8 
     33 
16 to 68 

 

Sex 
  Male  
  Female 

49(62.8) 
29(37.2) 

BMI 
  Mean±SD 
  <18 kg/m2 
  ≥18 kg/m2 

18.8±3.6 
 

 
32(41) 
46(59) 

Marital status 
  Single                 
  Married            
  Widowed  
  Divorced/ separated 

25(32.1) 
37(47.4) 
13(16.7) 

3(3.8) 
Address 
  Urban 
  Rural 

56(71.8) 
22(28.2) 

Risk behaviors 
  Heterosexual 
  Injection drug use 
  Needle  
  Blood transfusion 
  Man having sex with man 
  Mother to child 
  Unknown 

60(77.0) 
6(7.7) 
3(3.8) 
3(3.8) 
2(2.6) 
1(1.3) 
3(3.8) 

Past ART exposure  
  Yes  
  No(ART-naive) 

20(25.6) 
58(74.4) 

Type of ART exposed 
  ART for PMCT 
  Earlier ART 

5(6.4) 
15(19.2) 

 
Clinical staging and performance scale 
The clinical staging (according to WHO cri-
teria) of the patients before and after 
commencing the ART was shown in            
Table 2. Before ART, only 27(34.6%) 
patients were in WHO clinical Stage I, 
33(71.7%) and 33(75%) were in Stage I at 
12 and 24 months after ART, respectively. 
On the other hand, before ART, Stage II  
and  III  were  observed   in  27(34.6%)  and  

Table  2. Results of ART (before and after) 

   Variable 

Before ART 
(n=78) 

Frequency  
(%) 

At 12 months 
(n=46) 

Frequency  
(%) 

At 24 months 
(n=44) 

Frequency 
(%) 

Staging    
  Stage I 27(34.6) 33(71.7) 33(75) 
  Stage II 27(34.6)  9(19.6)     9(20.5) 
  Stage III 22(28.2) 4(8.7)   2(4.5) 
  Stage IV 2(2.6) - - 
Performance    
  A 63(80.8) 45(97.8) 44(100) 
  B 11(14.1) 1(2.2) - 
  C 4(5.1) - - 
BMI    
  Mean(kg/m2) 18.8 20.0 20.4 

Opportunistic    
  infections 

Before 
ART(n=78) 

At 12 months 
(n=46) 

At 24 months 
(n=44) 

 Tuberculosis  6(7.7) 3(6.5)  
 Candidiasis  4(5.1)  1(2.3) 
 Herpes  8(10.3) 2(4.3) 1(2.3) 

Adherence At 6 months 
(n=65) 

At 12 months 
(n=46) 

At 36 months 
(n=30) 

 >95 65(100) 45(97.8) 30(100) 
 80-95 - 1(2.2) - 
 <80 - - - 

 
22(28.2%) patients, respectively.  However, 
at 24 months after ART, Stage II and III 
were observed in only 9(20.5%) and 2(4.5%) 
patients, respectively. Before  ART, perfor-
mance scale A (normal physical activity), 
performance scale B (bed ridden for <50% 
of the day) and performance scale C (bed 
ridden for >50% of the day) were detected 
in 63(80.8%), 11(14.1%) and 4(5.1%) 
patients, respectively. At 12 and 4 months, 
performance A was observed in 97.8% and 
100% of patients on ART, respectively. 
Mean body mass index of the patients at 
baseline, 12 months and 36 months after ART 
were 18.8 kg/m2, 20 kg/m2 and 20.4 kg/m2, 
respectively (Table 2). 

Opportunistic infections such as tuber-
culosis, candidiasis and herpes were found 
before ART in 6(7.7%), 4(5.1%) and 8 
(10.3%) patients, respectively. At 12 months, 
tuberculosis and herpes were detected in 
3(6.5%) and 2(4.3%) patients, respectively. 
At 24 months, candidiasis and herpes infec-
tion were also observed in only 1(2.3%) 
patient each, respectively (Table 2). Over  
95% adherence (missed not more than         
3 doses per month) to ART at 6, 12 and  
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36 months were found in 100%, 97.8% and 
100% of the patients, respectively. Between 
80 and 95% adherence (missed 3 to 12 
doses per month) was detected in only one 
patient at 12 month after ART. Less than 
80% adherence (missed more than 12 doses 
per month) was not observed in any patients 
throughout the duration of ART (Table.2). 

At baseline, minimum and maximum CD4 
cell count were 19 cells/mm3 and 320 cells/ 
mm3. Mean and median CD4 cell count 
were 132.9 cells/mm3 and 127.5 cells/mm3 
at baseline. Among the patients with avai-
lable data at baseline, median CD4 gain at    
1 year, 2 years and 3 years were +130 cells/ 
mm3 +135.5 cells/mm3 and +84.5 cells/mm3, 
respectively. Mean CD4 gain at 1 year,        
2 years and 3 years were +126 cells/mm3,    
+131.8 cells/mm3 and +131.8 cells/mm3, 
respectively (Table 3). 
 
Table  3.  CD4  cell  count at  baseline  and after 
                ART 

CD4 cell 
counts/mm3 

At base- 
 line  

(n=78) 

Months (after ART) 
12 

(n=48) 
24 

(n=42) 
36 

(n=26) 
48 

(n=26) 
Mode 128 146 73 150 294 
Range 19-  

320 
33- 
635 

48- 
575 

13- 
461 

166- 
412 

25 percentiles 82.25 168.75 158.75 150.00 248 
50 percentiles 127.50 243.50 261.00 208.50 294 
75 percentiles 183.50 307.00 343.00 384.25 360 
Median CD4 gain from baseline 

                                           +130 
 

+135.5 
 

+84.5 
 

+167 
Mean CD4 gain from baseline 

                                           +126 
 

+131.8 
 

+131.8 
 

+177.2 
95% CI 99.2-

153.4 
99.1-
170.8 

81.7-
180.5 

125.9-
228.6 

p value 0.000 0.000 0.000 0.000 

 
Table 4. Life table 

Time No. of risk Death Survival 95% CI 

0 78 2 0.974 0.940-1.000 
1 76 3 0.936 0.883-0.992 
2 73 3 0.897 0.833-0.967 
3 70 2 0.872 0.801-0.949 
5 68 1 0.859 0.785-0.940 
8 66 1 0.846 0.769-0.930 

17 47 1 0.828 0.746-0.918 
18 46 1 0.810 0.724-0.906 
24 45 1 0.792 0.702-0.894 
31 34 1 0.769 0.672-0.879 
33 31 1 0.744 0.641-0.863 

Outcomes 
At follow-up (median 29 months), up to the 
time of data abstraction, 56(71.8%) were 
still on ART, 17(21.8%) had died, two 
(2.6%) were transferred, and 3(3.8%) were 
lost to follow-up. Of 17 deaths, 12(70.6%) 
occurred during 6 months after ART ini-
tiation and others, 5 died at 17, 18, 24, 31 
and 33 months. The Kaplan-Meier survival 
estimates at 1, 2 and 3 years were 84.6% 
(95% CI 76.9-93.0), 79.2% (95% CI 70.2-
89.4) and 74.4% (95% CI 64.1-86.3), res-
pectively (Fig. 1A & Table 4).  
 
 
 
 
 
 
 
 
 
 
 
Fig.  1 A. Survival by months 
 
According to survival analysis, the patients 
with advanced clinical stage (III or IV) had 
low chance for remaining alive 66.4%  
(95% CI 49.9-88.4) at 12 months and 61.3% 
(95% CI 44.2-85) at 24 months.  On the 
other hand, mild stage (I or II) had more 
chance for surviving with 92.6% (95% CI 
85.9-99.8) at 12 months and 87.1% (95% CI 
77.8-97.6) at 24 months (p=0.018). It was 
shown in  Fig.1 B. Moreover,  patients  with 
BMI ≤18 kg/m2 had less probability to 
survive than those with  >18 kg/m2. 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 B.  Patients’ Survival according to staging        
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Fig.  1 C.  Patients’ survival according to BMI 

Probability of remaining alive for patients 
with low BMI (≤18 kg/m2) were 71.7% 
(95% CI 53.0-86.6) at 12 months and 63.8% 
(95% CI 48.6-83.7) at 24 months. On the 
other hand, those with BMI>18 kg/m2 had 
90.3% (95% CI 81.4-100) probability at     
24 months (Fig. 1 C). Similarly, patients 
with CD4 counts <50 cells/mm3 had less 
probability for survival during ART. 
Probability of remaining alive for patients 
with CD4 counts <50 cells/mm3 were 80% 
(95% CI 58.7-100) at 12 months and 66.7% 
(95% CI 41.5-100) at 24 months.   
 

DISCUSSION 
 

Mean age of the patients was 37.3±8.8 years 
in this study. Similar findings of mean age 
with 34.8 and 33.6 years were seen in other 
studies such as five years outcomes study in 
Botswana and 24 months outcomes study    
in Cambodia, respectively.3, 4 Among the 
patients in present study, 62.8% were males. 
Similar finding was found in Cambodia,  
a Southeast Asia country. In that study, 
59.2% were males. Interestingly, reverse 
findings were found in Botswana with 60% 
of patients and in South Africa with 65% of 
patients were females enrolled for ART.5     
Low BMI was found to be associated with 
deaths within 6 months of ART in this 
study. Similarly, a study done in Malwai 
also revealed that low BMI was one of the 
determinants of death in first 6 months.6  

In an outcome study at Cambodia, the 
median CD4 cell increase was +101 cells/µl 

at 6 months, +154 cells/µl at 12 months 
(n=337) and +233 cells/µl at 24 months 
after highly active anti-retroviral therapy.4 
However, in present study, after ART, 
median CD4 gain at 1 year, 2 years and        
2 years were +130 cells/mm3, +135.5 cells/ 
mm3 and +84.5 cells/mm3, respectively.   
This may be due to different ART regimes 
between these studies.  
The survival probability for all patients at 1, 
2 and 3 years were 84.6% (95% CI 76.9-
93.0), 79.2% (95% CI 70.2-89.4) and 74.4% 
(95% CI 64.1-86.3), respectively. Probability 
of remaining alive for patients with CD4 
counts <50 cells/mm3 were 80% (95% CI 
58.7-100) at 12 months and 66.7% (95% CI 
41.5-100) at 24 months in this study. 
Similarly, in a study done in South Africa, 
the cumulative probability for survival was 
86.3% at 24 months on treatment for all 
patients and 81.8% for those with baseline 
CD4 lymphocyte count <50 cells/mm3.7  

In this study, high mortality among the 
patients in 6 months duration was as a result 
of patient’s immunological condition with 
CD4 counts <50 cells/mm3 or advanced 
clinical stage (III or IV) of patient or clinical 
condition of patients with low BMI at 
initiation of ART. This finding was similar 
with the findings in comparison of mortality 
of HIV patients between low-income and 
high-income countries. 
In that comparison, the increase mortality 
during the first months of treatment in low-
income countries was higher than that in 
Europe and North America, and which was 
only partly explained by the lower CD4 cell 
counts and more advanced clinical stage. 
There was a recommendation in this com-
parison that eligibility for antiretroviral 
treatment should be determined earlier in 
low-income countries, and ART should be 
started before serious immunological condi-
tions and co-morbidities develop.8   

Conclusions 
In Pyin Oo Lwin Hospital, ART provision 
programme was found to be achieving 
positive outcome such as high probability of 

Months

S
ur

vi
va

l P
ro

ba
bi

lit
y 

   
   

   
 1.0

0.8

0.6

0.4

0.2

0.0
0 10 20 30 40 50 60

S
ur

vi
va

l p
ro

ba
bi

lit
y 

p=0.005 

BMI<18 Kg/m2 

BMI>18 Kg/m2 



 

99 

survival for HIV infected patients at 1, 2 
and 3 years of therapy like other reports. 
However, there was high mortality among 
the patients in initial 6 months of ART.       
It was explained as a result of; patient’s 
immunological condition with CD4 counts 
<50 cells/mm3, advanced clinical stage (III 
or IV) of patient or ill clinical condition of 
patients with low BMI at initiation of ART. 
Therefore, it was needed to start ART early 
before development of getting deteriorated 
immunological condition, much decreased 
CD4 counts, advanced clinical stage and 
serious clinical conditions. In conclusion, 
the positive outcomes were achieved           
in the beginning of ART provision in          
Pyin Oo Lwin Hospital. 
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Worldwide, over 1.2 million people die with road traffic accidents (RTA) 
each year and 20 to 50 million undergo non-fatal injuries. Group of injury, 
poisoning and other external causes were third leading causes of morbidity 
and mortality in Myanmar. Morbidity and mortality due to RTA were 
continuing in Pyin Oo Lwin year by year. This paper aimed to study the 
incidence of injuries due to RTA, epidemiological characteristics of patients, 
type of road users, type of injury and outcomes of the patients took 
treatment at 300 bedded Pyin Oo Lwin General Hospital from July 2010 to 
June 2011. Each case was followed from the time of admission to                
its discharge or death. Among 1619 injury patients, 1052(65%) were caused 
by RTA. Of these (1052), 755(71.8%) were males and 297 were females 
(28.2%). Mean age of the patients was 29.8. Among 1052 patients,            
446(42.4%), 331(31.5%), 221(21%) and 54(5.1%) were presented in the 
Neuro-surgical Unit, Emergency Out-patient Department, Traumatology 
Unit and General-surgical Unit, respectively. According to kinds of road 
users among the RTA patients, 696(66.1%) were motorcycles users and 
followed by 204(19.4%), 83(7.9%), 61(5.8%) and 8(0.8%) were motorcar 
users, pedestrians, bicycle and cart users, respectively. In relation to parts of    
body injured, head injury was seen in nearly half (i.e., 48.3%) of the patients 
and followed by lower limb, face, upper limb, back, chest, abdomen,      
neck and perineum injuries comprising in 39.1%, 22.8%, 21.7%, 10%, 
7.8%, 4.2%, 1% and 0.4% of the patients, respectively. Abrasions, bruises, 
lacerations, bone fractures, crushed injuries, penetrated wounds, injuries 
with sharp incisions, joint dislocations, burns and inhalational injuries were 
found in 861(81.8%), 615(58.5%), 488(46.4%), 206(19.6%), 52(4.9%), 
42(4%), 40(3.8%), 17(1.6%), 13(1.2%) and 3(0.3%), respectively. Among 
the cases, 30(2.9%) were brought dead, 11(1.0%) died at hospital, 19(1.8%) 
absconded from the hospital and 64(6.1%) were referred. According to bi-
variate analysis motorcycle users were more likely to get head injury than 
other kinds of vehicle users (OR=1.64, 95% CI=1.26-2.15). As a conclusion, 
because of many head injured patients (446) were taking treatment at Neuro-
surgical Unit and neuro-surgical management was the important role in care 
of head injury, more facilities were needed for Neuro-surgical Unit of the 
Pyin Oo Lwin hospital. 

Key words: Incidence, Road traffic injury, Vehicles, Outcomes 
 

INTRODUCTION 
 

Injury due to road traffic accident (RTA) 
continues to be a major public health 
problem according to its increasing mor-
tality, morbidity, and disability. Trauma due 
to RTA is the leading cause of death in 
young people and one of the commonest 

causes of death overall. Worldwide, over 
1.2 million people die with RTA each year 
and 20 to 50 million undergo non-fatal 
injuries.1 The health and risk transition has 
given  rise  to  an  increasing contribution of   
___________________________________
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non-communicable diseases (NCDs) to 
deaths, disabilities, and socioeconomic loses 
in South East Asia Region (SEAR). Injuries 
of both unintentional and intentional types 
are also included under the broader umbrella 
term of NCDs by some member countries. 
Ranking of the NCDs by burden in SEAR 
using the estimates generated by WHO, 
burden due to the road traffic accidents was 
given fifth position among NCDs. 

In Myanmar, group of injury, poisoning and 
other external causes were third leading 
causes of morbidity and mortality in 
Myanmar. According to the WHO report by 
Department of Measurement and Health 
Information, December 2004, morbidity due 
to RTA was 519,000 among 2,274,000 with 
unintentional injuries due to all causes. 
Therefore, 23% of injuries were due to road 
accidents. Mortality report also showed 
16,600 numbers of dead was due to RTA 
among 55,500 died with unintentional 
injuries in that year.2  
Road traffic accidents are mostly occurred 
in the traffic jam areas. Pyin Oo Lwin 
locality has many road traffic jams in its 
township area because it has so many public 
interesting places that many vehicles and 
guests visit every day especially during 
festivals. Morbidity and mortality due to 
injuries caused by road traffic accidents are 
continuing in Pyin Oo Lwin Township year 
by year. According to annual records     
done by Police Department, 205, 144, 208, 
208 and 173 peoples were injured in the 
year 2004, 2005, 2006, 2007 and 2008, 
respectively. Moreover, 16, 12, 36, 24 and 
31 died at accidents in those years.3  

In Pyin Oo Lwin, because of injuries due to 
RTA were related with illegal conditions, all 
of the road traffic injury patients were 
brought to the public hospital which was 
300 bedded general hospital. Therefore, 
almost the road traffic injury patients in 
Pyin Oo Lwin were studied their epidemio-
logical characteristics in this paper. 

This paper reveals the incidence of injuries 
due to RTA, epidemiological characteristics 

of patients, type of road users, type of injury, 
injured parts of body, death, possible related 
risk factors and outcomes of the patients 
took treatment at Pyin Oo Lwin Hospital.  
 

MATERIALS AND METHODS 
 

The study was conducted at 300 bedded 
Pyin Oo Lwin General Hospital which was 
up graded from 100 bedded district hospital 
in 2006. Hospital-based, longitudinal study 
was done from 1st July 2010 to 30th June 
2011. The subject for this study comprised 
all types of road traffic injury patients 
admitted and all road traffic injured cases 
brought dead to the hospital for postmortem 
examination during this period. 
Any crash or accident of motor vehicles, 
bicycles and pedestrians occurred on road or 
off road in Pyin Oo Lwin Township was 
defined as road traffic accident. Car driver, 
motorcyclist, pillion, passengers, pedestrians 
and others injured in RTA and attended or 
admitted to Emergency Department, General- 
surgical, Traumatology and Neuro-surgical 
units of Pyin Oo Lwin General Hospital was 
defined as patient of RTA. Any patients died 
in RTA and brought dead to the hospital 
were defined as brought dead in RTA. 
Each case was followed from the time of 
admission to its discharge or death. Pre-
tested proforma was used to collect the data 
from the injured patients presented at 
Emergency Department and the patients 
admitted to general-surgical, Traumatology 
and Neuro-surgical units of Pyin Oo Lwin 
General Hospital. The data collection was 
done by trained observers and on-duty 
medical officers of the hospital. Detail 
history taking and physical examination 
were recorded by medical officers. Detail 
injury information such as type, situation, 
extension and dimension were recorded. 
Data analysis  
The recorded data were compiled, coded, 
entered into computer and analyzed by 
using SPSS 17.0 version. Descriptive 
statistics for epidemiologic characteristics, 
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types of injury, severity of injury, treatment, 
outcome and mortality were done. The 
associations between the risk factors and 
possible outcomes were done with bi-variate 
analysis. 

Ethical clearance 
Ethical approval was obtained from Ethics 
Review Committee of Department of Medical 
Research (Upper Myanmar) to collect the 
records of 300 bedded Pyin Oo Lwin General 
Hospital and analyze the data of for this 
study. 
 

RESULTS 
 

A total of 1619 injury patients presented at 
Pyin Oo Lwin General Hospital from July 
2010 to June 2011. Among them, 1052 
(65%) were the patients with injury due to 
RTA. Only 35% were the patients with 
injury due to other causes. Of these (1052), 
30 patients were brought dead in casualty or 
directly brought from spot of accidents for 
postmortem examination.  
Distributions of patients in the hospital units 
Road traffic injury patients were distributed 
into the Emergency Out-patient Department, 
Traumatology Unit, General-surgical Unit 
and Neuro-surgical Unit according to 
divisions of specific care components. The 
patients injured neurologically such as head, 
neck and spine were admitted to Neuro-
surgical Unit. The patients injured at thorax, 
abdomen and perineum were presented at 
General-surgical Unit. The patients injured 
at upper limbs, lower limbs and other parts 
of the body were treated at Traumatology 
Unit. On the other hand, mild injured patients 
were treated securely at Emergency Out-
patient Department. Thus, nearly half of the 
patients, i.e., 446(42.4%) were presented to 
Neuro-surgical Unit and 331(31.5%), 221 
(21%) and 54(5.1%) were distributed at Out-
patient Department, Traumatology Unit and 
General-surgical Unit, respectively.  

General characteristics of the patients  
Out of total 1052 patients, 755(71.8%)  
were males and 297(28.2%) were females. 

Mean age of the patients was 29.8. The 
youngest was 1 year old and the eldest was 
79 year old. According to the age group, 
40(3.8%), 260(24.7%), 345(32.8%), 184 
(17.5%), 123(11.7%) and 100(9.5%) patients 
were present in 0-10, 11-20, 21-30, 31-40, 
41-50 and above 51 year age group, 
respectively (Table 1).  

Parts of body injured 

In relation to parts of body injured, head 
injury was seen in half (i.e., 48.3%) of the 
patients and followed by lower limb, face, 
upper limb, back, chest, abdomen, neck and 
perineum injuries comprising in 39.1%, 
22.8%, 21.7%, 10%, 7.8%, 4.2%, 1% and 
0.4% of the patients, respectively. These are 
described in Table 1. 
 
Table  1.  Characteristics of the patients 

Characteristics (n=1052) Frequency (%) 
Age (year) 

Mean±SD 
Mode  
Range 

 
29.8±13.8 
      23 
   1 to 79 

 

Age group distribution 
   (year) 
 

<10  
11-20  
21-30  
31-40  
41-50  
>50  

40(3.8) 
260(24.7) 
345(32.8) 
184(17.5) 
123(11.7) 
100(9.5) 

Sex 
 

Male  
Female  

755(71.8) 
297(28.2) 

Parts of body injured 
 

Head                
Lower limb         
Face                 
Upper limb  
Back              
Chest          
Abdomen           
Neck           
Perineum 

508(48.3)           
411(39.1)          
240(22.8)              
228(21.7) 
106(10) 
82(7.8) 
44(4.2) 
10(1) 
4(0.4) 

Type of injuries 
 
 
 
 
 
 
 

Abrasions    
Bruise                                          
Lacerated wounds 
Bone fracture                               
Crushed injuries                                        
Penetrated wounds 
Incised wounds Joint 
dislocations                                                        
Burns                                                    
Inhalational injuries 

861(81.8) 
615(58.5)                   
488(46.4)                            
206(19.6)                                                                           
52(4.9) 
42(4.0) 
40(3.8) 
17(1.6)    
13(1.2) 
  3(0.3) 

Types of injury 

Injuries due to abrasions were seen in 81.9% 
of the patients. More than half (i.e., 58.5%) 
of the patients got blunt injuries and    
nearly half (i.e., 46.4%) of the patients were 
injured with lacerated wounds. Bone frac-
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tures, bruises, crushed injuries, penetrated 
wounds, injuries with incised wounds, joint 
dislocations, burns and inhalational injuries 
were found in 206(19.6%), 130(12.4%), 52 
(4.9%), 42(4%), 40(3.8%), 17(1.6%), 13 
(1.2%) and 3(0.3%), respectively (Table 1).  

Monthly distribution of road traffic injury 

The road traffic injury patients were 
distributed as three peaks in twelve months. 
The largest peak was occurred in April    
and other two peaks were observed in the 
month of December and August. The largest 
peak, i.e., 131(12.5%) patients, was found  
in April as a highest peak. Then, it was 
followed by December, November, January, 
March and August with the number of 
120(11.4%), 98(9.3%), 97(9.2%), 6(9.1%), 
and 90(8.6%), respectively. Few patients 
were detected in the other months. It is 
shown in Fig. 1.  
  
          
 
 
 
 
 
 
 
 
 

 
A= July E = November   I = March 
B= August F = December  J = April 
C= September G = January  K = May 
D= October H = February  L = June 

Fig.  1.   Monthly distribution of the patients 

Distribution of road traffic injury patients in 
calendar day 
According to distribution of the patients in 
the calendar days, 349(33.2%) patients were 
present on official holidays such as Sunday, 
Saturday and other Myanmar official 
holidays. One hundred and thirty-seven 
(13%) patients come out on full-moon or 
no-moon days of Myanmar calendar. The 
rests, 566(53.8%) patients  were  present  on  
non-holidays or working week days.  

According to calendar year 2010 and 2011, 
there were 108 official holidays, 25 full-
moon or no-moon days and 232 non-
holidays in a year round (from 1st July 2010 
to 30th June 2011). Therefore, 137 patients 
were seen in 25 numbers of full-moon or 
no-moon days (i.e., 137/25=5.5 patients per 
day), 349 patients were presented in 108 
official holidays (349/108=3.2 patients per 
day) and 566 patients were detected in     
232 numbers of non-holidays (566/232=2.4 
patients per day).  

Kinds of road users 

According to kinds of road users among    
the RTA patients, 696(66.1%) were motor-
cycles users and followed by 204(19.4%), 
83(7.9%), 61(5.8%) and 8(0.8%) were motor-
car users, pedestrians, bicycle and cart users, 
respectively. 

Time of patients’ arriving at the hospital  
Half of the patients (49%) presented to the 
hospital in the evening time i.e., 4 pm to     
12 pm. Then, it was followed by 429 patients 
(40.8%) presented in the morning and after-
noon i.e., 8 am to 4 pm. Small amount of 
patients 108(10.2%) came to the hospital   
in the mid night and early morning time  
i.e., 12 pm to 8 am.   

Table  2. Outcomes of the patients 

Unit Cured Abs- 
conded Referred Died Brought 

 dead 

Traumatology 216 3 2 - - 
Surgical 49 4 1 - - 
Neuro-surgery 365 12 58 11 - 
Out-patient 298 - 3 - 30 
Total 928 19 64 11 30 

 
Table 3. Bi-variate analysis 

Variables Motorcycle Other 
users 

OR  
(95% CI) 

P  
value 

Head injury 
  Yes              
  No 

365                   
331 

143              
213 

1.64 
 (1.26-2.15) 

0.001 

Lower limb 
  Yes                           
  No 

280 
416 

131                 
225 

0.87  
(0.665-1.126) 

0.280 

Upper limb 
  Yes                           
  No 

153                 
543 

76                 
280 

0.96 
(0.706-1.330) 

0.813 

Face injury 
  Yes                           
  No 

168                  
528 

72                 
284 

0.8  
(0.584-1.088) 

0.163 
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Outcomes of the patients 

Among the total 1052 cases, most of  
the patients, 928(88.2%) were cured at the  
Pyin Oo Lwin hospital. Thirty (2.9%) were 
brought dead cases. According to autopsy 
findings, 27 of these 30 cases were inves-
tigated with intra-cranial haemorrhage due 
to skull fracture. Three cases were examined 
with haemothorax, rib fractures and haemo-
peritonium. Eleven (1%) died at hospital 
during receiving intensive care for severe 
head injuries at Neuro-surgical Unit. Nine-
teen patients (1.8%) absconded from the 
hospital during taking the treatments. Sixty-
four patients (6.1%) were referred to 
Mandalay General Hospital which was a 
higher hospital, for further special needful 
management (Table 2).  

Association between kinds of road users and 
parts of body injured 
Bi-variate analysis between kinds of road 
users and parts of body injured was done.  
According to bi-variate analysis motorcycle 
users were more likely to get head injury 
than other kinds of vehicle users (Table 3).  
 

DISCUSSION 
 

In Pyin Oo Lwin Hospital, 65% of the 
injuries were due to road traffic accidents. 
Therefore, the road traffic injury was very 
common in Pyin Oo Lwin. This may be due 
to presence of road traffic jams in a small 
township. A study done in Nepal revealed 
that majority (54%) of road users were 
motorcycles and half of the patients were in 
the age group of 16 to 30 years. Similarly, 
66.2% of the patients were motorcycle users 
in this study. Moreover, 24.7% and 32.6% 
of the patients were in the age group of     
11-20 and 21-30 years, respectively.4  

In the present study, head injuries were 
observed in 48.3% of the patients. Majority 
were in the age group of 21-30 years. 
Similarly, a prospective study in Egypt 
reported that head injuries due to RTA were 
60.9% and majority of patients were in age 
group of 20-<30 years.5 

In a prospective study done in Israel, males 
and females were equally distributed. In 
1560 patients automobile comprised 47.1% 
of the vehicles crashed.  

The most common injured part of the body 
was the trunk (84.7%).6 In the present study, 
755(71.8%) of total 1052 were males and 
297(28.2%) were females. Half of the 
patients (49%) came to the hospital at the 
evening time i.e., 4 pm to 12 pm and 40.8% 
presented to the hospital at the morning and 
afternoon i.e., 8 am to 4 pm. The 66.1%      
of the patients were motorcycles users and 
204(19.4%), 83(7.9%), 61(5.8%) and 8(0.8%) 
were motorcar users, pedestrians and bi-
cycle and cart users, respectively.  

Therefore, this study showed that majority 
of the injuries was observed in motorcycles 
users. In this study, head injury was com-
monest injury with 48.3% of the patients 
followed by lower limb, face, upper limb, 
back, chest, abdomen, neck and perineum 
injuries comprising 39.5%, 22.8%, 21.7%, 
10%, 7.8%, 4.2%, 1% and 0.4% of the 
patients, respectively. 

In Pyin Oo Lwin, the road traffic injury 
patients were presenting at the hospital with 
three peaks in twelve months. The largest 
peak was occurred in April and other two 
peaks were seen in the months of December 
and August. The road traffic accidents were 
thought to be resulted from road traffic 
jams. The traffic jams might occur in these 
months according to following reasons.    
As Pyin Oo Lwin is very famous visiting 
area in Myanmar, many people visited 
especially during the water festival in the 
month of April and during the TaungPyone 
festival which was a Myanmar traditional 
festival held in the month of August.  

Moreover, two large defense academies and 
other many training schools were located    
in Pyin Oo Lwin. Therefore, many people 
relating with students came to Pyin Oo Lwin 
for the convocation ceremonies in the month 
of December. Therefore, traffic jams were 
common in this period. Thus, road traffic 
accidents occurred. 
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As said by calendar days, there were 
distributions with 5.5 patients/day in full-
moon or no-moon days, 3.2 patients/day in 
official holidays and 2.4 patients/day in 
non-holidays. Full-moon and no-moon day 
were market closing days in Mandalay.     
As discussed above, many people from 
Mandalay visited Pyin Oo Lwin on full-
moon or no-moon days rather than other 
days. This led to more happenings of road 
traffic jams in those days resulting many 
injuries due to road traffic accidents. 
This study also revealed that 696(66.1%) 
were motorcycles users and they were more 
likely to get head injury than other kinds of 
vehicle users according to bi-variate ana-
lysis. Therefore, motorcycles users were 
very much commonly seen in the study area 
and they could be assumed as risk group for 
road traffic injury. 
In the present study, about 40% of the 
patients came to the hospital during working 
hours, i.e., 8 am to 4 pm. The rests 60% 
were present during the non-working hours 
i.e., 4 pm to next morning 8 am. Therefore, 
majority of the patients needed emergency 
care at the period of non-working hours. 
As the health care service is 24 hours, 
emergency care is provided any time 
especially non-working hours for injury due 
to road traffic accidents in Pyin Oo Lwin 
Hospital. 
This study also revealed that many head 
injured patients (446) were taking treatment 
at Neuro-surgical Unit. Among them,  
365 patients were cured, 11 died at hospital 
during intensive care and 58 patients were 
referred to Mandalay General Hospital for 
further particular needful management.  
This showed the importance of neuro-
surgical care in head injury due to road 
traffic accidents in Pyin Oo Lwin Hospital. 
Recommendations 
Firstly, people with young age groups 
especially 11-20 and 21-30 years should be 
educated with prevention of injury because 
those age groups were frequently injured in 
road traffic accidents. Moreover, motorcycle 
users should be strictly encouraged for 

wearing helmet to prevent the head injury as 
the motorcycle users were more likely to get 
head injury according to bi-variate analysis. 
Hospital emergency measures should be 
supported during non-working hours as well 
as working hours. Preparedness for control 
of road traffic jams should be planned in the 
period of full-moon and no-moon days as 
well as the period of festivals such as April, 
December and August. In addition, pre-
hospital and hospital care for injury due to 
RTA could be prepared during this period. 
Pre-hospital care with first aid life saving 
measures by volunteer society groups such 
as Red Cross Society at the road traffic 
areas should be encouraged. 

As the neuro-surgical management was    
the important role in the care for head  
injury due to RTA, more facilities should  
be prepared for Neuro-surgical Unit of      
Pyin Oo Lwin Hospital to prevent the occur-
rence of serious outcome in the patients.   
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A cross-sectional analytic study was done to identify the simple hygienic 
measures (i.e., proper hand washing, use of sanitary latrine and drinking 
boiled water) to prevent diarrhoea among housewives residing in Mandalay 
during 2011. Altogether 829 housewives (one from each household) from 
Chanayetharzan and Maharaungmyay townships of Mandalay were selected 
by using multi-staged systematic random sampling procedure. Face-to-face 
interview and observation methods were used to collect the necessary data. 
The annual occurrence of diarrhoea as reported among housewives was 
9.5% (95% CI=7.6%, 11.7%) but the prevalence of proper hand washing 
practice, use of sanitary latrine and drinking boiled water reported among 
housewives were 79.5% (95% CI=76.6%, 82.1%), 83.2% (95% CI=80.5%, 
85.7%) and 27.1% (95% CI=24.1%, 30.2%), respectively. Proper hand 
washing practice (p=0.002), use of sanitary latrine (p=0.014) and drinking 
boiled water (p=0.025) were found to have significant effects on the 
occurrence of diarrhoea among housewives. It was apparent that if a house-
wife washed her hands properly, the annual occurrence of diarrhoea would 
be reduced by 50%. Similarly, the use of sanitary latrine and drinking boiled 
water could prevent the annual occurrence of diarrhoea by 44% and 47%, 
respectively. The combination of these three hygienic measures would 
reduce the annual occurrence of diarrhoea by 82%. Therefore, health 
education programme to promote the practice of these hygienic measures is 
highly essential. 

Key words: Diarrhoea, Housewives, Hygienic measures, Mandalay 
 

INTRODUCTION 
 

Diarrhoeal disease is an important global 
public health problem. Annual occurrence 
of diarrhoea is nearly 1.3 million cases in 
Southeast Asia region1 and almost 1.7 billion 
cases globally.2 In Myanmar, diarrhoea 
disease is ranked as the fourth among single 
leading causes of morbidity in 2011.3 
Globally, diarrhoea along with acute 
respiratory tract infection kills more than 
3.5 million under five-year old children 
annually.4 Prevention of transmission of 
diarrhoea disease is neither complicated nor 
costly. Healthy behaviors could reduce at 
least 40% diarrhoea disease and 65% of 
deaths due to diarrhea.5, 6 The present study 
was intended to determine the annual 

occurrence of diarrhoea and to determine 
the relationship between simple hygienic 
measures (i.e., proper hand washing, use of 
sanitary latrine and drinking boiled water) 
and the occurrence of diarrhoea among 
housewives residing in Mandalay. 
 

MATERIALS AND METHODS 
 

Cross-sectional, analytic design and “multi-
staged” random sampling procedure were 
applied in the present study. Total sample 
size was 829 housewives calculated, based 
on estimated proportion of diarrhea among 
housewives  8%,7 confidence level 95% and 
_________________________________________________ 
*To whom correspondence should be addressed. 
Tel: +95-95341528 
E-mail: drwinuch@gmail.com 



108 

precision 2%. Epi Info version 7 soft-      
ware was used in sample size calculation. 
There were five townships in Mandalay       
at that time. Among them, two townships, 
namely Chanayetharzan and Maharaungmyay 
townships were randomly selected, first. 
Lists of households from those townships 
were obtained as sampling frame, and there 
were 28,369 households and 37,340 house-
holds in each township, respectively.  

Among them, 414 and 415 households were 
selected by using systematic random 
sampling. From each household a 18 years 
and above old housewife was recruited into 
the study after getting inform consent. If 
there were more than a housewife at the 
selected household, one (housewife) was 
selected randomly. Face-to-face interview 
and observation methods were used in data 
collection (after getting informed consent 
from participants). 

Multiple logistic regression and chi-square 
tests were applied for data analysis by using 
STATA version 11 software. In selecting 
the candidate variable for model building,   
p value was set at 0.25.8 Backward deletion 
strategy was utilized in model building 
procedure because it is possible for a set of 
variables to have considerable predictive 
capability even though any subset of them 
does not.9  

Diarrhoea disease was said to be present if  
a housewife had the attack within one year 
before. Diarrhoea disease was defined as the 
passage of three or more (or more frequent 
passage than is normal for that individual) 
loose or liquid stool per day.2 Self-reported 
practice of proper hand washing was 
defined as the housewife washing her hands 
with soap and water before and after taking 
meal, and before preparing/serving food, 
and after going to toilet.10   

Data on drinking boiled water and the use of 
sanitary latrine were based on self report. 
Sanitary status of latrine was assessed 
through check list by observation. 
Respondent’s completed age (in years), 
education, occupation and family annual 

income were considered as potential con-
founders in this study. 
 

RESULTS 
 

Almost equal number of housewives from 
two townships (415 from Maharaungmyay 
and 414 from Chanayetharzan) participated 
in the study. General characteristics of 
participants are shown in Table 1. 
 
Table 1. General characteristics of housewives 

       Variables Frequency Percent 
Age(year) 
  18-39 
  40-59 
  60 & above 

 
325 
394 
110 

 
39.2 
47.5 
13.3 

Education 
  Primary school 
  Middle school 
  High school 
  University & graduate 

 
32 
346 
353 
98 

 
3.9 

41.7 
42.6 
11.8 

Occupation 
  Present 
  Absent 

 
430 
399 

 
51.9 
48.1 

Annual family income (kyat) 
  Low (≤100,000) 
  High (>100,000) 

 
504 
324 

 
60.9 
39.1 

 
The reported annual occurrence of diarrhea 
among housewives was 9.5% (95% CI: 
7.6%, 11.7%). The prevalence of proper 
hand washing practice, the use of sanitary 
latrine and drinking boiled water reported 
among   housewives   were  79.5% (95% CI: 
76.6%,    82.1%),   83.2%  (95% CI:  80.5%,  
85.7%) and 27.1% (95% CI: 24.1%, 30.2%), 
respectively. These hygienic measures were 
significantly related to the occurrence of 
diarrhea (Table 2). 

However, age (p=0.128), education 
(p=0.728), occupation (p=0.481) and annual 
family income (p=0.792) of housewives did 
not show any significant association with 
the occurrence of diarrhoea. The present 
study created a composite variable by 
combining all three hygienic measures and 
then, re-categorized into four groups; none 
of all, one, two and three healthy behaviors. 
This study found out that the greater the 
number of healthy behaviors, the lesser the 
likelihood of the occurrence of diarrhoea 
(Table 2).  
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Table 2.   Relationship  between  hygienic  mea- 
sures    and    annual   occurrence    of   
diarrhoea 

Hygienic measures 
Annual occurrence  

of diarrhoea  p  
value 

Present (%)  Absent (%) 
Proper hand washing 
  Present 
  Absent 

 
52(7.9) 

27(15.9) 

 
607(92.1) 
143(84.1) 

0.002 

Drinking boiled water 
  Present 
  Absent 

 
13(5.8) 

66(10.9) 

 
212(94.2) 
538(89.1) 

0.025 

Use of sanitary latrine 
  Present 
  Absent 

 
58(8.5) 

21(15.3) 

 
622(91.5) 
116(84.7) 

0.014 

Healthy behavior 
  None 
  One 
  Two 
  Three 

 
12(24) 

19(12.4) 
40(9.1) 
8(4.6) 

 
38(76) 

134(87.6) 
399(90.9) 
167(95.4) 

< 0.001 

 
Similar findings were still present even if 
age, education, occupation and annual 
family income were adjusted (Table 3). 
 
Table 3.  Relationship      between      healthy 

behaviors  and  annual  occurrence of 
diarrhoea 

Healthy 
behaviors 

Odds 
 ratio  

(crude) 

Odds ratio (adjusted for age, 
education, occupation and 

annual family income) 
None 
 
One 
Two 
Three 

1.00 
(Reference) 

0.56 
0.30 
0.18 

1.00 
(Reference) 

0.57 
0.31 
0.23 

Chi-sq test for  
  trend of odds 

28.2 
(p<0.001) 

23.46 
(p<0.001) 

 
The extent of reduction of annual 
occurrence of diarrhea among housewives 
by practicing hygienic measures is shown in 
Table 4. 
 
Table  4.  Extent   of   reduction    of    annual  

occurrence of diarrhoea by hygienic 
measures 

      Hygienic measures Reduction of diarrhoea (%) 

Proper hand washing 
Drinking boiled water 
Use of sanitary latrine 
Combination of all three   
  measures 

50 
47 
44 
82 

Multiple logistic regression analysis 
revealed that only hygienic measures were 
retained in the final model. Potential con-
founders  such  as  age, education  occupation 

Table  5.  Hygienic  measures  included  in  the  
final logistic regression model 

Hygienic measures Odds ratio 95% CI p value 

Proper hand washing 
Drinking boiled water 
Use of sanitary latrine 

0.54 
0.57 
0.70 

0.32, 0.90 
0.30, 1.07 
0.40, 1.22 

0.019 
0.078 
0.207 

and annual family income of the housewife 
were excluded out during model building 
procedure. Final model revealed that proper 
hand washing practice (p=0.019) had 
significant association with the occurrence 
of diarrhoea where as the use of sanitary 
latrine (p=0.207) and drinking boiled water 
(p=0.078) did not show any significant 
relationship (Table 5). 
 

DISCUSSION 
 

Annual occurrence of diarrhea among 
housewives is slightly higher than those 
found in India (8%7 and 7%11 compared to 
9.5% in this study) and Malaysia12 where 
the occurrence was 5%. But the annual 
occurrence of diarrhea observed in this 
study is lower than that found in Bangladesh 
(about 40%).13 These findings may be due 
to differences in age and socio-economic 
status of respondents or operational 
definition of diarrhea or study site or data 
collection method or real difference. The 
hygienic behaviors such as proper hand 
washing practice, drinking boiled water and 
use of sanitary latrine could reduce the 
annual occurrence of diarrhoea by almost 
40-50%, individually. Collectively these 
hygienic measures would prevent 82% of 
annual occurrence of diarrhea. This finding 
is also consistent with those found in similar 
studies and reports.  

According to WHO’s report,14 proper hand 
washing, safe drinking water, use of sanitary 
latrine and combination of all three 
measures would reduce the annual occur-
rence of diarrhoea by 35%, 45%, 37.5% and 
88%, respectively. A study15 also reported 
that 48%, 17% and 36% of the annual 
occurrence of diarrhea could be prevented 
by proper hand washing, drinking safe water 
and the use of sanitary latrine, respectively. 
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Similarly, proper hand washing practice was 
found to be able to reduce about 45% of the 
annual occurrence of diarrhea in similar 
studies.5, 16 These findings may be explained 
by the fact that these hygienic measures 
could prevent the transmission of diarrhoeal 
disease.  
Conclusion 
Diarrhoeal disease is still significant 
problem among housewives in Mandalay 
city. To reduce the morbidity of this disease 
among housewives, only three simple 
hygienic measures such as proper hand 
washing practice, drinking boiled water and 
the use of sanitary latrine are required. 
These are not expensive matters; just simple 
and suitable even in resource-poor setting. 
Therefore, health education programme 
focusing on these hygienic measures should 
be promoted in the whole country. 
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Annually, influenza attacks 20% to 30% of children worldwide. To 
determine the predominant subtype of influenza virus among children’s 
attending Yangon Children’s Hospital (YCH), a cross-sectional study was 
conducted at YCH. A total of 98 children with influenza-like illness were 
recruited at Out-patient Department of YCH from January to August, 2014 
by systematic sampling. Nasal swabs were taken from the children and virus 
RNA was extracted by one step-RNA extraction kits (QIAamp® Viral RNA 
Mini Kit). Influenza viruses were detected in specimens by reverse 
transcription-polymerase chain reaction (RT-PCR) using primers of matrix 
gene of influenza-A and influenza-B virus. Influenza-A virus was subtyped 
by multiplex RT-PCR using primers of haemagglutinin gene of pandemic 
(H1N1) 2009, seasonal influenza A (H1N1), seasonal influenza A (H3N2) 
and avian influenza A (H5N1). Of 98 cases, influenza-A virus was detected 
in 7 cases (7.1%) and no case of influenza-B virus was detected. Among 
positive cases, 5 cases (71.4%) were males and 2 cases (28.6%) were 
females. All cases aged less than 5 years and were detected in June and July. 
Main presenting symptoms were cough (100%), fever (100%) and 
rhinorrhoea (100%). No influenza affected child had been immunized with 
seasonal influenza vaccine. Of these positive cases, 6 cases (85.7%) were of 
seasonal influenza A (H3N2) and 1 case (14.3%) of pandemic (H1N1) 2009. 
Thus, seasonal influenza A (H3N2) was found as predominant subtype of 
influenza virus among children visiting YCH in 2014. The information 
obtained will be valuable for the estimation of influenza outbreak and 
management of the disease. 

Key words: Predominant, Subtype, Influenza, Outbreak, Pandemic, Seasonal 

 
INTRODUCTION 

 
Annually, influenza attacks 20% to 30%    
of children worldwide. In developing coun-
tries, a large percentage of child deaths 
associated with influenza occur yearly.1 In 
Myanmar, there has been limited data of 
prevalence of influenza in the country. 
According to the findings of a study 
conducted in Yangon, about 22% of 
influenza-like illness cases had laboratory 
confirmed influenza and majority of these 
cases are the children aged 5 to 9 years.2 

Influenza viruses belong to the family 
Orthomyxoviridae and are of 3 types such as 

type A, B and C.3 In general, type A and B 
influenza cases occur much more frequently 
than type C cases. Among many subtypes  
of influenza-A virus, seasonal influenza A 
(H3N2) and seasonal influenza A (H1N1) 
subtypes circulate among people all over the 
world causing influenza epidemics. These 
epidemics cause about 3 to 5 million cases 
of severe illness and 250,000 to 500,000 
deaths worldwide.1 In April 2009, a large 
outbreak of new strain of H1N1 subtype 
started  in Mexico  and spread all  regions of  
__________________________________________ 
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the world. That pandemic (H1N1) 2009 
subtype  is  now  circulating  seasonally as a 
regular human influenza virus worldwide.4 
In Myanmar, seasonal influenza A (H1N1) 
was prevalent in 2005 and seasonal 
influenza A (H3N2) in 2007.5 In 2010-2011 
pandemic (H1N1) 2009 subtype was iso-
lated in all influenza virus positive cases 
attending Yangon Children’s Hospital. 
Apart from seasonal subtypes of influenza A 
virus, highly pathogenic avian H5N1 sub-
type occasionally infects human and causes 
local outbreaks in some regions of the world.  
In Myanmar, the first documented case of 
avian influenza A (H5N1) occurred in 2006. 
That avian subtype is limitedly transmitted 
from person to person, but its mortality rate 
is estimated to be as high as 60%.6, 7 So, 
circulating seasonal subtypes, pandemic 
subtype and highly pathogenic avian 
subtype of influenza virus should be 
identified among high risk groups including 
children to estimate the influenza outbreak. 
Currently, circulating influenza A (H3N2) 
subtype and pandemic H1N1 subtypes are 
resistant to amatadine and this drug is now 
not recommended for the management of 
influenza A virus cases. Some oseltamivir 
resistant influenza virus cases have also 
been detected in the recent years.8 In 
Myanmar, all seasonal influenza A (H3N2) 
isolated in 2007 are found to be resistant to 
amatadine.5 In 2008 and 2009, oseltamivir 
resistant influenza A (H1N1) subtype and 
pandemic H1N1 subtype were identified  
at the low rate.9 So, determination of 
predominant subtype of influenza virus 
helps selection of antiviral drugs for the 
management of influenza cases.  
 

MATERIALS AND METHODS 
 

It was a cross-sectional descriptive study 
conducted at the Out-patient Department 
(OPD) of Yangon Children’s Hospital 
(YCH).  A total of 98 children with ILI were 
recruited at OPD from January to August, 
2014. Influenza-like illness (ILI) was 
defined as fever (oral temperature more than 

100˚F) with cough or sore throat or both.10 

Children with respiratory distress such as 
severe pneumonia were excluded from this 
study.  

Specimen collection and transport 
Nasal swab specimens were taken from all 
children with ILI at OPD of the hospital on 
every Monday and Tuesday during the study 
period. The specimens were transported 
with Viral Transport Media (VTM) to the 
laboratory after collection. Preparation of 
VTM was done according to the guidelines 
of World Health Organization (WHO).11  
Extraction of viral RNA 
Viral RNA was extracted from the nasal 
swab specimens by using one step RNA 
extraction kit (QIAmp® Viral RNA Mini 
Kit). Specimen (140 µl), lysis buffer AVL 
(560 µl), absolute ethanol (560 µl), wash 
buffer AW1 (500 µl), wash buffer AW2 
(500 µl) and elute buffer AVE (60 µl)  
were used according to manufacturer’s 
instructions.  
Detection of influenza viruses by poly-
merase chain reaction (PCR) 
Influenza viruses were detected in the speci-
mens by conventional polymerase chain 
reaction (PCR) using the primers of matrix 
gene of influenza A virus and that of 
influenza B virus. Reverse transcription and 
PCR amplification were done by using 
Qiagen one step RT-PCR kit. Reaction 
mixture contained 11 µl of distilled water,   
5 µl of 5X buffer, 1 µl of dNTP solution,  
0.5 µl of sense primer of influenza A virus 
(CTT CTA ACC gAg gAA ACg), 0.5 µl of 
anti-sense primer of influenza A virus (Agg 
gCA TTT Tgg ACA AA(g/T) CgT CTA), 
0.5 µl of sense primer of influenza B virus 
(ATg TCg CTg TTT ggA gAC ACA AT), 
0.5 µl of anti-sense primer of influenza B 
virus (TCA gCT AgA ATC AgR CCY   
TTC TT), 1 µl of enzyme mixture and 5 µl          
of template RNA. Reverse transcription 
temperature was 50˚C for 45 minutes and 
initial denaturing temperature was 95˚C for 
10 minutes.12, 13 Cycling temperature was 
94˚C for 40 seconds, 55˚C for 40 seconds 
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and 72˚C for 1 minute for a total of             
35 cycles. After the amplification, PCR 
product (9 ml) was mixed with loading dye. 
Then, the mixture was subjected to 2% 
agarose gel electrophoresis at 100 Volts for 
45 minutes. Reaction bands were visualized 
by molecular imager (Gel DocTM XR+, Bio-
Rad). RNA templates from positive control 
specimens of influenza A virus and influ-
enza B virus were amplified along with RNA 
of test specimens. Influenza A virus positive 
specimens were subjected to subtyping. 

Subtyping of influenza viruses by poly-
merase chain reaction (PCR) 
Subtyping of influenza A virus was done   
by conventional multiplex PCR using the 
primers of HA genes of pathogenic sub-
types (pandemic H1N1, seasonal H1N1, 
seasonal H3N2 and avian H5N1subtype) of 
influenza A virus. One step RT-PCR kit 
(Qiagen) was used for PCR amplification. 
Reaction mixture contained 9 µl of distilled 
water, 5 µl of 5X buffer, 1 µl of dNTP 
solution, 0.5 µl of sense primer of seasonal 
influenza A (H1N1) (CTT Agg AAA CCC 
AgA ATg Cg), 0.5 µl of anti-sense primer 
of seasonal influenza A (H1N1) (ACg ggT 
gAT gAA CAC CCC A), 0.5 µl of sense 
primer of pandemic (H1N1) 2009 (CTT 
gTC AgA CAC CCA Agg gTg), 0.5 µl of 
anti-sense primer of pandemic (H1N1) 2009 
(CAT CCA TCT ACC ATC CCT gTC CA), 
0.5 µl of sense primer of seasonal influenza 
A (H3N2) (TgC TAC TgA gCT ggT TCA 
gAg T), 0.5 µl of anti-sense primer of 
seasonal influenza A (H3N2) (Agg gTA 
ACA gTT gCT gTR ggC), 0.5 µl of sense 
primer of avian influenza A (H5N1) (AAC 
AgA TTA gTC CTT gCg ACT g), 0.5 µl     
of anti-sense primer of avian influenza A 
(H5N1) (CAT CTA CCA TTC CCT gCC 
ATC C), 1 µl enzyme mixture and 5 µl of 
template RNA.13  
Cycling temperature was 94˚C for 40 secs, 
55˚C for 40 seconds and 72˚C for 1 minute 
for a total of 35 cycles. RNA templates from 
positive control specimens of those patho-
genic subtypes were also amplified along 
with RNA of test specimens. 

Ethical consideration 
Informed consents were taken from the 
parents or guardian of the children with ILI. 
Ethical issues concerning voluntary partici-
pation, description of process of taking 
specimen, compensation and confidentiality 
were considered in the study. Ethical 
approval was obtained from Ethical   
Review Committee, Department of Medical 
Research (LM) to conduct the study. 

Data analysis 
Statistical Package Social Science software 
(version 16) was applied for the entry and 
analysis of the data. Fisher’s Exact Test was 
applied to determine the significance of 
association between the variables. The 
association was considered significant when 
p value was less than 0.01. 
 

RESULTS 
 

Among 98 ILI cases, 7 cases (7.1%) showed 
influenza virus positive and 91 cases 
(92.9%) showed influenza virus negative. 
All positive cases revealed matrix gene of 
influenza A virus. So, there was no case of 
influenza B virus detected in the study 
period. Among 7 positive cases of influenza 
virus, 5 cases (71.4%) were males and  
2 cases (28.6%) were females. Number of 
male positive cases was higher than that of 
female positive cases but sex preponderance 
did not exit significantly among them 
(p=0.3).   
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All positive cases of influenza virus were 
under 5 years of age with maximum number 
of cases in age group of 1 to 4 years that 
accounted for 57.1%. However, there was 
no significant difference in age prevalence 
between influenza virus positive cases      
and influenza virus negative cases (p=0.9)        
(Fig. 1). 

From January to August 2014, all influenza 
virus-positive cases were detected in June 
and July. According to meteorological data 
analyzed by Kabar Aye Station, Yangon, 
mean relative humidity in these months    
was 91% and 93%, respectively.14 In other 
months with low humidity, no case of 
influenza virus was seen. Influenza virus 
negative cases were deteccted in every 
month during the study period with the 
maximun number of cases in May in which 
mean relative humidity was 74% (Fig. 2). 

 
Fig.  2.   Monthly distribution of influenza virus  

cases 

Main presenting symptoms of influenza 
virus-positive cases were cough (100%), 
fever (100%) and rhinorrhoea (100%) which 
were also seen in all influenza virus-
negative cases. A few positive cases of 
influenza virus presented with wheezing 
(28.6%), vomiting (28.6%), fast breathing 
(14.3%) and diarrhoea (14.3%) which were 
found to be more common in influenza 
virus-negative cases (Fig. 3). 

  
 

 
 

 
 

 
 

 
A= Cough D=Wheezing G=Diarrhoea 
B= Fever E=Vomiting  
C= Rhinorrhoea F=Fast breathing  

Fig. 3.   Clinical presentations of influenza  virus 
   cases 

There was no influenza affected child with 
the history of vaccination with seasonal 
influenza vaccine. Among influenza virus-
negative cases, only one case gave the 
history of receiving influenza vaccine.       
So, almost all ILI children in the study 
population had not been vaccinated with 
seasonal influenza vaccine (Table 1). 
 
Table 1.   Vaccination  status of  influenza  virus 

cases 

 
History of taking seasonal 

influenza vaccine Total 
Present (%) Absent (%) 

Influenza virus 
   positive cases 

0(0) 7(7.1) 7(7.1) 

Influenza virus  
   negative cases 

1(1) 90(91.9) 91(92.9) 

Total 1(1) 97(99.0) 98(100) 

 
Table 2.  Distribution of subtypes of influenza A 

virus  among  influenza  virus   positive 
 cases 
       Subtype of  
   influenza A virus Number of cases Percenctage 

Influenza A (H1N1) 0 0 
Pandemic H1N1 subtype 1 28.6 
Influenza A (H3N2) 6 71.4 
Influenza A (H5N1) 0 0 
Total 7 100 

Of 7 positive cases of influenza A virus,  
6 cases (71.4%) revealed HA gene of 
seasonal influenza A (H3N2) and 1 cases 
(28.6%) revealed that of pandemic (H1N1) 
2009. There was no case of seasonal 
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influenza A (H1N1) or avian influenza A 
(H5N1) subtype during the study period 
(Table 2).  
 

DISCUSSION 

 
In the study, 7 out of 98 ILI cases (7.1%) 
were laboratory confirmed influenza. So, 
influenza virus was found to be responsible 
for minority of ILI cases attending YCH in 
2014. Previous study conducted at YCH 
also showed that only few ILI cases (6%) 
had laboratory confirmed influenza which 
was in agreement with the present study.15 
Positivity rate of influenza virus among ILI 
children visiting YCH was not changed 
significantly in the recent years accounting 
for 6% to 7% of ILI cases.  

However, in an epidemiological study of 
influenza conducted in Yangon in 2003-
2004, confirmed influenza cases accounted 
for about 22% of ILI cases.2 This may be 
due to the site of study and proportion of 
vulnerable children in the study population. 
In the epidemiological study in 2003-2004, 
ILI cases were recruited from both hospital 
and general practitioners' clinics. Among 
these selected ILI cases, 19% were school-
aged children who were vulnerable to 
influenza.2 In the present study, ILI cases 
were recruited only from the hospital and 
only 11% of study population was school-
aged children.  

The remaining 91 ILI cases (92.9%) in this 
study were influenza-virus negative. These 
cases were probably due to other viral 
agents such as human rhinoviruses, entero-
viruses, adenovirus and respiratory syncytial 
virus which are common in ILI cases.16, 17 

Regarding demographic characteristics of 
influenza virus positive cases, proportion of 
male positive cases was larger than female 
positive cases but sex preponderance did not 
exit among them. In agreement with the 
present study, no sex preponderance was 
observed among influenza virus-positive 
cases in the previous study conducted at 
YCH.15  

In this study, all children affected with 
influenza virus aged less than 5 years but no 
significant difference in age prevalence was 
observed between influenza virus-positive 
cases and influenza virus-negative cases. 
Similar finding was observed in the 
previous study in which no significant sex 
prevalence was seen in influenza cases. The 
obvious finding was that the majority of ILI 
cases including influenza virus infected 
children aged less than 5 years. In a pro-
spective study conducted in Thailand, 
majority of influenza virus infected children 
was under 5 years of age which was in 
agreement with this study.18 
During the study period, all influenza virus-
positive cases were detected only in June 
and July 2014 in which mean relative 
humidity was as high as about 90%. 
Influenza virus-negative cases were detected 
throughout the study period with peak in 
May. So, there may be positive association 
between humidity and influenza activity in 
Myanmar. Similar finding was observed in 
other tropical countries like El Salvador  
and Panama where humidity was positively 
associated with influenza activity.19 
Clinical presentations such as cough, fever 
and rhinorrhoea were seen in all positive 
cases and all negative cases of influenza 
virus. In the previous study in 2013, such 
symptoms were also observed as the main 
symptoms of influenza virus-positive cases 
and influenza virus-negative.15 Similarly,  
a study conducted in Yangon showed  
that these symptoms were seen in majority 
of both influenza virus-positive cases  
and influenza virus-negative cases.2 The 
findings proved that clinical presentations of 
ILI cases are non-specific and laboratory 
confirmation is essential for the definite 
diagnosis of influenza.  

There was no child with influenza in         
the study who had received seasonal 
influenza vaccination. Among influenza 
virus-negative children, only one child gave 
the history of receiving influenza vacci-
nation. So, nearly all children with ILI in 
this study had not been vaccinated with 
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seasonal influenza vaccine. Even among 
some health care workers, influenza vacci-
nation rate was found to be suboptimal.20 
Most of the parents or guardians of the 
children in this study did not know about the 
importance of influenza vaccination or even 
about the seasonal influenza vaccine. So, 
influenza immunization by children should 
be improved by developing more health 
educational programs for the parents or 
guardians.   
On characterizing the influenza viruses 
isolated from the positive cases, 6 out of      
7 positive cases showed (71.4%) HA gene 
of seasonal influenza A (H3N2) and only 
one case (28.6%) showed that of pandemic 
(H1N1) 2009. Seasonal influenza A (H3N2) 
can be regarded as predominant subtype of 
influenza virus among children visiting 
YCH in 2014. Similarly, in the previous 
study, 5 out of 6 influenza cases were of 
seasonal influenza A (H3N2) and one case 
of pandemic (H1N1) 2009.15 So, seasonal 
influenza A (H3N2) had been predominant 
among influenza virus-infected children 
visiting YCH in 2013 and 2014 whereas 
pandemic (H1N1) 2009 subtype had been 
identified in minority of the cases. However, 
all influenza viruses isolated from children 
attending YCH in 2010-2011 were of 
pandemic (H1N1) 2009 subtype. It was 
observed that predominant subtype of 
influenza virus is changing periodically 
even in the same population and charac-
terization of influenza virus should be done 
continuously to estimate the outbreak of 
disease.  
Antiviral sensitivity of influenza virus 
isolates was not determined in this study. 
However, all these isolates could be 
resistant to amatadine because circulating 
seasonal influenza A (H3N2) subtype and 
pandemic (H1N1) 2009 subtypes are 
currently known to be resistant to amatadine 
worldwide.8 
Conclusion 
The demographic characteristics of influ-
enza virus infected children  attending YCH     

in 2014 were same with that in 2013. In 
2014, predominant subtype of influenza 
virus among children attending YCH was 
seasonal influenza A (H3N2) subtype which 
was also predominant in 2013. The infor-
mation obtained will be important for 
estimation of influenza outbreak and 
management of the disease. 
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Laboratory-based, descriptive study on detection of bacteriological contami-
nation of bottled drinking water in Yangon was done from April 2012 to 
March 2013. A total of 50 commercial brands of 92 bottled drinking water 
samples, randomly purchased from retail outlets, grocery shops, super- 
markets, street vendors and distribution centers in Yangon were analyzed for 
bacteriological parameters such as standard plate count by pour plate 
method and total coliform and Escherichia coli by Multiple-tubes method.  
The types of samples were 20 Liter Polyethylene (PE) and Polyethylene 
terephthalate bottles (PET), 1 Liter Polyethylene and Polyethylene tere-
phthalate bottles. In this study, 41.3% of local drinking water products     
(22 out of 50 brands) from Yangon City did not comply with Australian 
New Zealand standard code for standard plate count and WHO drinking 
water guidelines (2011) for coliform and Escherichia coli. Thirty-two 
samples (34.7%) failed in standard plate count that was more than 100 
colony forming unit (CFU) per ml and 30 samples (32.6%) failed in total 
coliform count that crossed the standard of 0 Most Probable Number (MPN) 
per 100 ml of water. Most of the unsatisfied samples were found in the      
20 Liter bottles with tap which were highly demanded in Yangon market. 
This study highlighted that some bottled drinking water products sold in 
Yangon City were contaminated with bacteria and not fit for human 
consumption as the result of poor processing before and after bottling such 
as treatment system, washing and disinfection of reused bottles, filling and 
sealing, storage, handling and distribution. 

Key words: Bottled drinking water, Multiple-tube method, Pour plate method, E. coli, Standard count  

 
INTRODUCTION 

 
Bottled/packaged drinking water is defined 
as water filled into hermetically sealed 
containers of various compositions, forms, 
and capacities that is safe and suitable for 
direct consumption without necessary for 
further treatment. The terms “drinking” and 
“potable” are used interchangeably.1 Bottled 
water consumption has been steadily 
growing in the world for the past 30 years.  
It is the most dynamic sector of all the    
food and beverage industry: bottled water 
consumption  in  the  world  increases  by an 

average 7% each year.2 In general, people 
are concerned about the poor quality of tap 
water that is why they have switched over to 
bottled water perceiving it to be clean and 
safe. Although, people consider bottled 
water safe, it can also be contaminated with 
chemical and biological agents.3  
The habit of drinking bottled water has    
also reached Myanmar and bottled water 
industries have grown substantially over  the 
_________________________________________ 
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past decades. According to the data of Food 
and Drug Administration, bottled water 
industries were increased in number from 
320 in 2008 to 657 in 2013. More than  
250 are situated in Yangon. The continuous 
proliferation of these packaged water products 
and their indiscriminate consumption are of 
public health significance.  

Although water-borne diseases associated 
with consumption of commercial bottled 
water are not common, some such cases 
have been reported. Bottled drinking water 
has been occasionally related to diarrhea 
conditions known as traveler’s disease.4 
In some parts of the world, tap or bottled 
water that has not been produced under 
proper conditions may not be safe, even if it 
is clear and colorless.5 Centers for Disease 
Control and Prevention (CDC) reported in 
1994 that cholera outbreak in US was 
associated with bottled water.6 
To the best of our knowledge, very few 
studies have been conducted to analyze    
the quality of bottled drinking water from 
Myanmar. Therefore, this study was 
undertaken to analyze the bacteriological 
quality of bottled water from Yangon 
markets and to check their compliance with 
the standards. According to the FDA 
standard of bottled drinking water, all the 
specimens were checked for total coliform 
and standard plate count.  

An effective indicator organism for detec-
ting faecal contamination of water should 
always: be present when faecal pathogens 
are present, be present in faeces in large 
numbers so that the organisms can be 
detected after considerable dilution, be 
relatively easy and quick to detect, survive 
in water at least as long as water borne 
pathogens of faecal origin, be as sensitive as 
pathogens to disinfection.7  

Standard plate count is a technique used    
for estimating the viable bacteria population 
in a water sample for aerobic and facultative 
anaerobic bacteria. Most bacteria, including 
many of the bacteria associated with 
drinking water systems, are heterotrophs.  

Heterotrophic plate counts (HPCs) are 
recognized internationally for measuring 
heterotrophic bacteria in drinking water.8  
It is now generally accepted that in the 
absence of faecal contamination there is no 
direct relationship between HPC values in 
ingested water and human health effects in 
the population at large. However, HPC 
continues to figure in water regulations and 
guidelines in most countries as an indicator 
of the general microbiological quality and, 
as such, still requires attention. The test is 
inexpensive, quick and reliable and the HPC 
composition can indicate changes in water 
quality which should be evaluated as a 
trigger for further investigation.9  

There is little information in scientific litera-
tures on the quality of the many brands of 
bottled water produced and marketed by local 
and multinational companies in Myanmar. 
There has been a growing concern about the 
microbiological quality of bottled drinking 
water. So, this study may provide the 
information about the safety of bottled 
drinking water in Yangon City by deter-
mining the bacteriological quality of water. 

This study was conducted with the aim of 
finding out the bacteriological contamina-
tion of bottled drinking water comparing  
the results with the acceptable limit of 
WHO drinking water guidelines and 
Australian New Zealand standard code. 
 

MATERIALS AND METHODS 
 

Study design 
Laboratory-based, descriptive study on 
detection of bacteriological contamination 
of bottled drinking water in Yangon was 
done from April 2012 to March 2013 at 
Food Microbiology Laboratory, Food and 
Drug Administration (Yangon Branch) and 
University of Medical Technology (Yangon). 

Sampling of bottled drinking water samples 
A total of 92 bottled drinking water products 
representing 50 commercial brands were pur-
chased in Yangon. Thirty-five 20 Liter (L) 
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polyethylene bottle (PE) with tap, four 20 L 
PE without tap, fourteen 20 L polyethylene 
terephthalate bottle (PET) with tap, ten 20 L 
PET without tap, two 1 L PE and twenty-
seven 1 L PET were analyzed for bacterio-
logical contamination. 

 
PET=Polyethylene terephthalate bottle 
PE=Polyethylene bottle  

Fig. 1.  Collected bottled drinking water samples 
(20 Liters) 

Sterilization 
Glassware, culture media used and ino-
culating loops were sterilized by using hot 
air oven, autoclave and Bunsen burner, 
respectively. The working surfaces were 
disinfected with 70% ethanol. 
Determination of coliform count and Esche-
richia coli (E. coli)  
Determination of coliform count and E. coli 
were done by multiple tube method.10 Each 
bottled water sample was shaken vigorously 
to obtain a homogenous dispersion of micro-
organisms and the bottle necks were dis-
infected with 70% alcohol. Using sterile 
graduated pipettes, the following amounts of 
water were added:  
 One 50 ml quantity of water to 50 ml 

double strength MacConkey medium in a 
tube 

 Five l0 ml quantity each to l0 ml double 
strength MacConkey medium in test tubes 

 Five 1 ml quantities each to 5 ml single 
strength MacConkey medium in test tubes     

The tubes were gently shaken to distribute 
the sample uniformly throughout the media.  
This procedure was repeated for all samples. 
After 24-48 hours of incubation at 35ºC, the 
cultures were observed for the presence of 

acid production (color change from purple 
to yellow) and gas formation (entrapment of 
gas at least sufficient to fill the concavity at 
the top of the Durham tube). Tubes showing 
the presence of acid and gas were recorded 
as positive for presumptive coliforms and 
continued to confirmatory test using Mc-
Crady’s computations and biochemical tests.   

Test for aerobic plate count 
Using sterile 1 ml pipette, 1 ml of bottled 
drinking water was added to duplicate, 
appropriately marked Petri plates and 15-  
20 ml of melted plate count agar (cooled to 
44-46ºC) was poured into each. The sample 
and agar medium was immediately mixed 
thoroughly and uniformly. After allowing 
the agar to solidify, the petri plates were 
inverted and incubated promptly for 48      
±2 hours at 35ºC. After incubation, dupli-
cate plates having not more than 300 colonies 
were counted and compute the average 
count to obtain the standard plate count per 
ml of water. 
Validation of the test 
Positive control (water with SPC >300/ml) 
and negative control (water sterilized by 
autoclave) were used to validate the test. 
Interpretation of the result 
Standard plate count, total coliform count 
and E. coli were compared with the accep-
table limits of standard, less than 100 CFU 
per ml for standard plate count and zero per  
100 ml of water for total coliform and E. coli 
The sample was recorded as satisfactory if 
the result was within the limit and unsatis-
factory for results which exceed the limit. 

Data analysis 
Data collection was done according to pro-
forma (ANNEX-I). Data entry and analysis 
were done by Statistical Package of Social 
Science (SPSS) software, version 11.5. 

RESULTS 

The most available bottled water in Yangon 
was 20 L PE bottle with tap and second 
most was 1 L PET bottle. From the total of 

20 L PET  

20 L PE 
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92 bottled water samples analyzed, 35(38%) 
were 20 L PE with tap, 4(4.3%) were 
without tap, 14(15.2%) were 20 L PET with 
tap, 10(10.9%) were without tap, 2(2.2%) 
were 1 L PE and 27(29.3%) were 1 L PET.  
According to FDA (Myanmar) standard, 
standard plate count is not allowed to 
exceed 100 CFU per ml which was adopted 
from Australian New Zealand standard code 
and total coliform and E. coli must be free 
in 100 ml of water as per World Health 
Organization drinking water guidelines. 

Microbiological evaluation of water samples 
revealed that, out of 92 samples, 54 samples 
were found satisfactory in both SPC and 
total coliform. SPC, total coliform, both SPC 
and total coliform were unsatisfactory in 
8(21%), 6(16%) and 24(63%) of samples, 
respectively. Results of SPC varied from 
<10 to >300 CFU per ml and total coliform 
varied from MPN 0 to 180+ per 100 ml of 
water. No sample was found to be E. coli 
positive (Fig. 2). 
 

    
                      A                                                B 
A=Agar plate showing no bacterial growth 
B=Agar plate showing bacterial growth 

Fig. 2. Agar plate with/without bacterial growth 
 
Out of twenty-one  20 L PE with tap, one in 
SPC, 5 in total colifrom count and 15 in 
both SPC and total coliform count were 
unsatisfactory. All 20 L PE without tap were 
satisfactory. In 20 L PET with tap, one in 
SPC, one in total colifrom count and 6 in 
both SPC and total coliform were unsatis-
factory. In 20 L PET without tap, 3 in both 
SPC and total coliform count were unsatis-
factory. In 1 L PET, 6 in SPC were unsatis-
factory. This showed that 20 L PE with tap 
were the most contaminated type among the  
samples tested (Table 1).  

Table 1. Bacteriological      contamination     of  
bottled drinking water 

Type of bottle  Satisfactory Unsatisfactory 

20 L PE with tap 15 21 
20 L PE without tap 4 0 
20 L PET with tap 5 8 
20 L PET without tap 7 3 
1 L PE 2 0 
1 L PET 21 6 
Total 54 38 

PET=Polyethylene terephthalate bottle 
PE=Polyethylene bottle 
 
Table  2.   Unsatisfactory results of bottle 

drinking water  

Unsatisfac- 
tory result 

20 L PE 20 L PET 1 L 
PE 
n=2 

1 L 
PET 
n=27 

With 
tap 

n=35 

Without 
tap 
n=4 

With 
tap 

n=14 

Without 
tap 

 n=10 
SPC alone 1 0 1 0 0 6 
Coliform alone 5 0 1 0 0 0 
Both SPC &    
  coliform 

15 0 7 3 0 0 

Total 21 0 9 3 0 6 
Percent 57.1 0 64.3 30 0 22.2 

PET=Polyethylene terephthalate bottle 
PE=Polyethylene bottle 
 
In this study, among 20 L PE bottles, 20 
(57.1%) with tap were unsatisfactory and 
15(42.9%) were satisfactory, while 4(100%) 
of without tap were satisfactory. For 20 L 
PET bottles, 9(64.3%) of with tap were 
unsatisfactory and 5(35.7%) were satis-   
factory. Three (30%) of without tap were 
unsatisfactory and 7(70%) were satisfactory 
(Table 2). 

Out of 20 L samples, 49 samples were with 
tap and 14 samples were without tap.  
Among 20 L with tap, 20(40.8%) were 
satisfactory but 29(59.2%) were unsatis-
factory. In 20 L without tap, 11(78.6%) 
were satisfactory and 3(21.4%) were un-
satisfactory. 20 L with tap are more conta-
minated than that without tap. 

Out of 29 1 L drinking water, 2 were PE and 
27 were PET bottles. Although all PE 
bottles were satisfactory, 6(22.2%) of PET 
were unsatisfactory and 21(77.8%) were 
satisfactory. Fifty brands of samples were 
tested. 28 brands were satisfactory and  
22 brands are unsatisfactory. Therefore, 
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44% of drinking water brands available       
in Yangon City showed bacteriological 
contamination.  
 

DISCUSSION 
 

In this study, 41.3% of local drinking water 
products (38 out of 92 samples) from 
Yangon did not comply with standard.   
32 samples (34.7%) failed in standard plate 
count that is more than 100 CFU per ml and 
30 samples (32.6%) failed in total coliform 
count. The HPC load and total coliform 
count of the samples analyzed in the present 
study were much lower than those described 
in the survey of bottled drinking water sold 
in Kathmandu valley, Nepal.  
In that study 90% (n=27) of samples 
showed the heterotrophic bacterial count 
above the acceptable range and 63.3% 
(n=19) showed the total coliform count over 
the WHO guidelines (0 cfu/ml). Ninety per-
cent (n=27) of different brands of bottled 
water were not safe for drinking as they 
exceeded the heterotrophic count and/or 
total coliform count above the standards.11 

Another study done in India showed that 
40% of the bottled drinking water samples 
failed in total viable plate count parameter 
and most of the isolated were highly 
resistant to many antibiotics.12 
Another study conducted the health-related 
microbiological quality of bottled drinking 
water sold in Dar es Salaam, Tanzania        
in 2007.13

 One hundred and thirty samples 
were analyzed for total coliform and faecal 
coliform organisms as well as heterotrophic 
bacteria. Heterotrophic bacteria were detected 
in 92% of the bottled water samples ana-
lyzed. Total and faecal coliform bacteria were 
present in 4.6% and 3.6%, respectively.13 
There are different water purification system 
used in different drinking water factories 
such as the micro filtration, UV radiation, 
chlorination, ozonation and reverse osmosis. 
Each of the system has advantages and dis-
advantages but none of them is absolutely 
reliable. The presence of total coliforms  
and hetrotrophs showed insufficiency of 

processing during bottling and indicated 
unacceptable treatment system. Most of 
bottled water factories use manual water 
filling and sealing system leading to 
bacterial contamination.  

According to the study in 2010,14 workers at 
the bottled water factories were mostly 
younger age group and they did not have 
much working experience. Their education 
level was not more than basic education 
level and their knowledge on hygienic 
practices were poor. Lack of knowledge on 
proper hand washing can transmit patho-
gens, especially fecal pathogens to products 
after a worker uses the toilet. Although 
layout of factories and water purifying 
system were in accordance with standard, 
hand washing facilities and sanitary toilet 
were found to be insufficient in more than 
half of the factories. About half of the 
workers were not aware that clothing, 
jewelry and watches are the possible source 
of contamination. According to recommended 
international code of hygienic practice for 
the collection, processing and marketing of 
natural mineral waters,15 any jewelry that 
cannot be adequately disinfected should be 
removed from the hands and personnel 
should not wear any insecure jewelry when 
engaged in natural mineral water handling. 
Not all the workers knew that treated water 
was the only water which must be used      
for washing bottle and cap immediately 
before filling and capping process in the 
production.14 

Important factor that can cause micro-
biological contamination of bottled drinking 
water is raw water source. FDA recom-
mends the ground water as source for 
bottling to be free from bacteria. But most 
of drinking water factories fail to conduct 
regular cleaning and disinfection of the 
storage tanks which may lead to increase 
microbial load for water treatment system.  
In this study, 49 samples of 20 L drinking 
water bottle with tap were tested. Out of 
these, 29 samples (59%) did not comply 
with standard and 20 samples (41%) were 
safe to drink as they were within acceptable 
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limits. Out of 14 samples of 20 L drinking 
water bottle without tap, 11(78.6%) were 
satisfactory and 3(21.4%) were unsatis-
factory. This showed that bottles with tap 
were more prone to contamination than 
bottles without tap.  

All   the  20 L bottles   in   this   study   were 
reused bottles. Incoming bottles from 
outside were washed with soap and water, 
disinfected with chlorine and then washed 
with treated water and rinsed with forced 
treated water in rinser. In some factories, 
workers did not know the proper way to 
clean the reused bottles and some used 
recycled water in rinser leading to cross 
contamination. 

In this process, bottles with taps were 
difficult to be washed and cleaned 
especially for inner part of taps. Therefore, 
20 L  water  bottles  with  tap  were  more 
contaminated than those without tap.       
Due to the presence of a groove on the wall, 
20 L PET bottles were also difficult to wash 
whereas 20 L PE bottles were easy to clean 
because of smooth inner wall. 

Increased oxygenation during bottling, the 
increased surface area provided by the 
bottle, prolonged storage time and improper 
storage conditions could be the reasons that 
promote the growth of some pathogenic 
microorganisms. Chemical components could 
also leach or migrate from the container 
walls into the water, and may then support 
growth of bacteria.16   

All the 1 L bottles (both PE and PET) 
showed satisfactory result in total coliform 
which was MPN zero per 100 ml. The 
problem with 1 L bottles was increased in 
standard plate count. Six samples out of 29 
were more than 100 CFU per ml and others 
were in acceptable limit. 
High numbers of heterotrophic bacteria in   
1 L bottled water might come from the non- 
sterile plastic bottles arrived at the plant in 
unsealed plastic bags or canvas bags and are 
shipped without caps, thus the interiors are 
exposed to airborne contamination and 
foreign matter. Although some factories 

produced 1 L bottles by themselves, conta-
mination might be from improper storage. 
The result of inadequate washing and 
rinsing of these bottles might increase the 
HPC counts.  

Excessive HPC bacteria can be an indicator 
of the level of general bacterial contami-
nation in bottled water. There is a growing 
concern because of the accumulation of 
evidence suggesting that HPCs may indicate 
the presence of organisms of serious health 
significance.17  
Conclusion 

This study highlights that drinking water 
bottles sold in Yangon City were not safe 
for consumption because 22(44%) out of   
50 brands tested showed bacteriological 
contamination. People prefer 20 L bottles 
with tap for household use but these reused 
bottles are easily contaminated with micro-
organisms due to the insufficient dis-
infection and difficult for washing.  
Bacterial contamination is the result of poor 
processing before and after bottling such as 
treatment system, filling and sealing, 
storage and distribution. It means that 
processing of bottled drinking water does 
not comply with GMP. Reused containers 
should be adequately cleaned, sanitized,  
and inspected just prior to being filled, 
capped, and sealed. Containers found to be 
unsanitary or defective by the inspection 
should be reprocessed or discarded. All 
reused containers should be washed, rinsed, 
and sanitized by mechanical washers 
(Rinsers) or by any other method giving 
adequate sanitary results. 

It is necessary to check bacteriological 
contamination before and after bottling in 
all batches for safe drinking water. 
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Radon is the naturally occurring radioactive gas found in our environment 
which originates from the natural decay of uranium. Radon gas in the 
ground may seep into the buildings. In this cross-sectional study, cement, 
tile and color cement types of floor at ground and 1st floors of newly 
constructed buildings were tested for presence of radon by using Can 
Technique which employed alpha sensitive LR 115 Type 2 Solid State 
Nuclear Track Detector (SSNTD). Altogether 132 samples were prepared 
along standard method. Six background samples and 126 (42 samples    
from each building) samples from 3 selected buildings in Yangon City  
(each building from Mingalartaungnyunt Township, Tamwe Township and 
Kyeemyindaing Township) were recorded. The exposure time was 90 days. 
It was found that the mean radon concentration in background samples  
were 1.99±0.80 Bqm-3.  For ground floors, the mean radon concentrations in 
bare concrete floors were 1496.21±0.60 Bqm-3, color cement-coated floors 
were 1478.87±1.2 Bqm-3 and tile-coated floors were 700.76±0.20 Bqm-3. 
For 1st floors, the mean radon concentrations in bare concrete floors were 
1396.53±0.20 Bqm-3, color cement-coated floors were 1378.59±0.60 Bqm-3 
and tile-coated floors were 680.02±0.39 Bqm-3. All were within the 
acceptable range of 500-1500 Bqm-3 in work places as recommended by 
International Commission on Radiological Protection (ICRP). Therefore, 
this study pointed out that radon concentration in ground floors was greater 
than that in 1st floors and the bare concrete floors had the highest radon 
concentration. 

Key words: Radon, LR 115 Type 2, Buildings 
 

INTRODUCTION 
 

Radon is naturally occurring radioactive gas 
found throughout our environment and 
requires special elements to detect its 
present. It comes from the natural decay of 
uranium that is found in nearly all soils. 
Radon is everywhere, but generally at very 
low concentration. When radon is present  
in the ground the gas may seed into          
the buildings. When uranium decays, it 
produces radium, which in turn decays to 
produce radon. Uranium is found in varying  
quantities in all rocks and soil, so con-
sequently  there  are  variations  into  the  air  

 
and can become concentrated in confined 
spaces. It is a gaseous radioactive element 
having the symbol Rn, the atomic number 
86, an atom, atomic weight of 222, a 
melting point of -71ºC, a boiling point of       
-62ºC and it is an extremely toxic, colorless 
gas; it can be condensed to a transparent 
liquid and to an opaque, glowing solid, it      
is derived from the radioactive decay of 
radium.1-3 Radon is slowly released from the 
ground, water and some building materials 
that contain very small amounts of uranium 
_______________________________________________________________________ 
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such as concrete, bricks and tiles. Building 
materials (such as soil, brick, cement, 
concrete, color cement and tile, etc which 
become widely used products on almost 
every continent of the modern world) are 
one of the major sources of indoor radon 
concentration in dwellings. Its typically 
move up through the ground to the air above 
and into your home through cracks and 
other hole in the foundations. Your home 
tops radon inside, where it can build up. 
Any home may have a radon problem. 
Nowadays, the magnitude of the radon 
problem has increased in many countries. 
Radon occurs in the environment mainly in 
the gaseous phase.  

Consequently, people are mainly exposed to 
radon through breathing air. Background 
levels of radon in outside air are generally 
quite low, but in indoor locations radon 
levels in air may be higher. Radon is the 
largest and most variable contributor of 
public exposure to radiation. Exposure to 
high levels of radon through breathing air is 
known to cause lung diseases. When long-
term radon exposure occurs the chance of 
lung cancer increases.4-6 

International Commission on Radiological 
Protection (ICRP) and National Commis-
sion on Radiological Protection (NCRP) 
have recommended the limit to be 5mSvyr-1 
received from radon and its progeny above 
which it can be health hazard. As claimed 
effects and safety from radon exposure,     
the detection and radon concentration 
measurements are one of the most important 
procedures in environmental protection. The 
radon concentration in the environment can 
be identified and quantified by using Solid 
State  Nuclear Track Detection technique.7-9 
General objective of the study was to 
determine the radon concentration among 
selected new buildings. 
 

MATERIAL AND METHODS 
 
This study was conducted in collaboration 
with National Poison Control Centre, DMR 
(LM), Department of Physics, Yangon Uni-

versity and Department of Engineering 
(Building), Yangon City Development 
Committee. A cross-sectional study was 
carried out from August 2013 to March 
2014. Altogether 132 samples were pre-
pared along standard method. Six back-
ground samples and 126 (42 samples from 
each building) samples from 3 selected 
buildings in Yangon City (each building 
from Mingalartaungnyunt Township, Tamwe 
Township and Kyeemyindaing Township) 
were prepared along standard method for 
testing, coded and recorded. Photographic 
recording and documentation were done 
under strict confidentiality. 

Sample preparation 

Three different floors (cement floor, tile 
floor, color cement floor of ground and      
1st floor of newly construction building) 
were selected. Solid State Nuclear Track 
Detector LR-115 Type II film about 
(1cmx1cm) was fixed on the bottom of the 
lid of each can which was installed 
vertically and was tightly sealed with the 
floor (Fig.1). The geometrical parameters 
were: plastic can with diameter 6.8 cm, 
height 9.9 cm, volume 360 cm3. The can 
was left exposed for 100 days in order to 
obtained useful statistics. During the 
exposure time, the tracks of alpha particles 
were registered in the detectors.10-12 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
A=Color cement-coated/ tile-coated 
B=Floor sample 

Fig.  1. Schematic   diagram  of   the  sealed-can 
technique 

Radon 

LR 115 type II flim 
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Sample analysis 
All samples were subjected to analysis by 
LR-115 Solid State Nuclear Track Detector 
(SSNTD). At the end of the exposure    
time, the LR-115 type II film was removed     
from the lid of plastic cans and were etched 
chemically in a 2.5 N NaOH solution at 
60±1ºC and without stirring for 90 minutes 
to display and enlarge the latent alpha 
tracks. The detectors were rinsed, dried and 
the tracks produced by alpha particles were 
observed. The etched tracks on the detectors 
were counted manually, using an optical 
microscope at 400xmagnification. The area 
of one field of view was calculated by a 
stage micrometer and the track density was 
calculated in terms of tracks per cm-2.  
In order to obtain realistic statistics of       
the tracks, 100 field views were selected 
randomly on the detector surface. The radon 
activity was calculated from the track 
density.13-14 The radon concentrations were 
calculated in terms of Bq m-3. And then, the 
radon concentrations were compared in 
ground floor and 1st floor of each building. 
All analyses and data processing were done 
by Excel. 

 
RESULTS 

 
Radon concentration from 3 selected 
buildings of 3 townships, each in Yangon 
City and background samples were 
measured and calculated. The mean of track 
density, radon concentration and annual 
effective dose in selected new buildings 
were shown in Table 1. The mean radon 
concentrations in 3 buildings for bare 
concrete ground floors were 1496.88 Bqm-3, 
1495.99 Bqm-3 and 1495.75 Bqm-3 and   that 
of first floor were 1418.79 Bqm-3,     
1390.74 Bqm-3 and 1380.07 Bqm-3, res-
pectively.  
The mean radon concentrations in ground 
floors were higher than those in first floors 
of all buildings and the mean radon 
concentrations in bare concrete floors were 
the highest than the others. The mean radon 
concentrations  in  tile-coated first floors for  

Table 1.   The mean of track density, radon  con-  
centration  and  annual  effective dose  
in selected new buildings 

Floor Code  
No. 

Track  
density 

(track cm -1d-1) 

Radon  
concentration  

(Bq m-3) 

Annual 
 effective 

dose 
 (mSv yr-1) 

Building No. 1 
Ground 
  floor 

BB 101 75.08 1496.88 25.75 
BC 101 74.23 1479.82 25.45 
BT 101 35.82 714.15 12.28 

First 
  floor 

BB 111 71.17 1418.79 24.4 
BC 111 72.55 1446.36 24.88 
BT 111 36.17 721.04 12.40 

Building No. 2 

Ground 
  floor 

BB 201 75.04 1495.99 25.73 
BC 201 74.20 1479.28 25.44 
BT 201 35.63 710.37 12.22 

First 
  floor 

BB 211 69.76 1390.74 23.92 
BC 211 68.08 1357.19 23.34 
BT 211 33.89 675.60 11.62 

Building No. 3 

Ground 
  floor 

BB 301 75.03 1495.75 25.73 
BC 301 74.11 1477.52 25.41 
BT 301 34.00 677.77 11.66 

First 
  floor 

BB 311 69.22 1380.07 23.74 
BC 311 66.82 1332.23 22.91 
BT 311 32.27 643.42 11.07 

BB=Bare concrete floor 
BC=Color cement-coated floor 
BT=Tile-coated floor 
 
three selected buildings were 721.04 Bq m-3, 
675.6 Bq m-3 and 643.42 Bq m-3. Among 
them, the tile-coated first floor in building 3 
was the lowest concentrations in all 
buildings. Although all were within the 
acceptable range in work places, the radon 
concentrations in new selected buildings 
being construction phase before staying    
are higher than the recommended limit for 
health hazard. 

 
DISCUSSION 

 
Radon is a naturally occurring radioactive 
gas that can emanate from the ground and 
build up in the houses and indoor work 
places. The highest levels are usually found 
in underground spaces such as basements 
caves and mines. High concentrations are 
also found in ground floors buildings. 
Geological and environmental parameters 
such as pressure and humidity may be 
responsible for the radon exposure. Another 
reason for the difference in radon con-
centration   is   ventilation.  An   increase  in  
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ventilation  rate  would  probably reduce the  
radon concentration level.1 Radon is now 
recognized to be the second largest cause of 
lung cancer in the United Kingdom and 
United State of America after smoking.       
A recent study in Europe showed that the 
risk from radon is approximately 25 times 
higher for cigarette smokers than for non-
smokers.1, 2 

In USA, the action level recommended by 
the Environmental Protection Agency (EPA) 
for radon in air is 4 pCi/L (148 Bqm-3). EPA 
estimates that the national average indoor 
radon concentration level in homes is about 
1.3 pCi/L (48 Bqm-3) of air. Home may be 
tested for radon to have it fixed if it is         
at or above EPA’s action level of 4 pCi/L 
(148 Bqm-3).3 

The acceptable range of 500-1500 Bqm-3 in 
work places has recommended by Inter-
national Commission on Radiological Pro-
tection (ICRP). International Commission 
on Radiological Protection (ICRP) and 
National Commission on Radiological Pro-
tection (NCRP) have recommended the 
limit to be 5mSvyr-1 received from radon 
and its progeny above which it can be health 
hazard.7-9 

This study showed its usefulness in 
screening of radon concentration in non-
biological samples for health purposes. In 
all selected new buildings, the radon 
concentrations in ground floors were greater 
than those of first floors depending on     
type of floors. It has indicated high radon 
concentration in construction time and is the 
sign for environmental pollution in these 
places within 100 days after building and 
not suitable for staying at that time.  People 
must check the ventilation before start 
staying in building. Good ventilation is the 
simple way which is one of the important 
things for reducing radon exposure from 
building. 

Conclusion 

The Solid State Nuclear Track Detection 
method is  very  convenient  to monitor and  

to analyze the radon concentration of 
environment. This study was a preliminary 
one; all were within the acceptable range    
in work places as recommended by 
International Commission on Radiological 
Protection (ICRP). Although the radon 
concentrations in new selected building in 
construction time were higher than the 
recommended limit for health from radon 
and its progeny above which it can be 
hazard.  
It has highlighted that the environmental 
pollution due to radon during construction 
time is required to analyze the radon 
concentrations in new buildings. Radon 
contaminated level of new building before 
staying should be measured and it is also 
necessary to know simple knowledge such 
as well ventilation for removing radon 
concentration from the new constructed 
building. 
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This study was designed to determine the phytochemical constituents       
and evaluate the cardioprotective effect of seed juice extract of            
Punica granatum Linn. on isoproterenol-induced myocardial infarction      
in rats. Albino rats (250-290 gm), both sexes were divided into six       
groups (n=6); normal control (D/W, group I), isoproterenol (ISO)-induced 
pathogenic control (group II), test groups which were given seed juice 
extracts (100 mg/kg, group III), (200 mg/kg, group IV) and (300 mg/kg, 
group V), respectively, and standard vitamin E (100 mg/kg, group VI) orally 
for 21 days. From group II to group VI, myocardial infarction was induced 
by ISO (85 mg/kg) subcutaneously on 20th and 21st day, consecutively. On 
22nd day, all rats were anaesthetized and blood samples were collected by 
cardiac puncture for biochemical assay, i.e., serum AST, CK-MB, oxidative 
stress marker, malondialdehyde (MDA) and activity of endogenous 
antioxidant enzyme, glutathione peroxidase (GPx). Myocardial infarct (MI) 
size was measured by using NIH Image J software. Phytochemical analysis 
showed the presence of flavonoids, phenolic compounds which have 
antioxidant properties. Statistical analysis was performed with ANOVA. 
There were significantly increased (p<0.05) serum AST, CK-MB, MDA and 
depletion of antioxidant GPx in pathogenic control group when compared 
with normal control group. Pretreatment with seed juice extracts (200 and 
300 mg/kg) and vitamin E (100 mg/kg) groups significantly decreased 
(p<0.05) the AST, CK-MB, MDA, MI sizes and significantly increased 
(p<0.05) the GPx when compared with pathogenic control group. The test 
group V (extract 300 mg/kg) and standard vitamin E group are comparable   in 
their effectiveness. In conclusion, Punica granatum Linn. possess cardio-
protective effects probably due to presence of phenolic compounds, augmen-
tation of the endogenous antioxidants and reduction of oxidative stress. 

Key words: Cardioprotective, Punica granatum Linn., Isoproterenol, Myocardial infarction, Albino rats 
 

INTRODUCTION 
 

Coronary heart disease is the most common 
form of cardiovascular diseases and, it is 
estimated that it will be the major cause of 
death in all regions of the world by 2020.1 
Myocardial infarction, the most dreaded 
sequel among coronary heart disease,           
is invariably associated with several bio-
chemical alterations such as lipid peroxi-
dation, free radical damage, hyperglycemia 

and hyperlipidaemia.2 Oxidative stress 
resulting from increased production of free 
radicals associated with decreased levels     
of  antioxidants  in  the  myocardium  plays    
a major role in cardiovascular diseases such    
as ischemic heart disease, atherosclerosis, 
congestive heart failure, cardiomyopathy and 
arrhythmias.3 
_______________________________________ 
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Isoproterenol (ISO), a synthetic catecho-
lamine and β-adrenergic agonist, causes 
severe oxidative stress on the myocardium 
resulting in infarct like necrosis of the heart 
muscles in experimental animals. The iso-
proterenol-induced myocardial infarction in 
rat model is simple in execution and the 
biochemical, histological and electrocardio-
graphic changes closely mimic that seen in 
case of an acute myocardial infarction (AMI) 
in human beings.4 

The serum marker enzymes of myocardial 
damage such as aspartate transaminase (AST) 
and creatine kinase-MB (CK-MB) serve as 
sensitive index to assess the severity of MI. 
The biomarker of oxidative stress is malon-
dialdehyde (MDA) since it is the end 
product of lipid peroxidation.5 
In human, to protect the cells and organ 
systems of the body against oxidative stress, 
a highly sophisticated and complex anti-
oxidant protection system has evolved.        
It involves a variety of components, both 
endogenous and exogenous in origin such  
as (i) nutrient-derived antioxidants, e.g., 
vitamin C, vitamin E and carotenoids; (ii) 
antioxidant enzymes, e.g., superoxide dis-
mutase (SOD), glutathione peroxidase (GPx) 
and catalase (CAT); (iii) numerous other 
antioxidant phytonutrients such as phenolic 
and flavonoids which were present in a wide 
variety of plants.6 

Punica granatum Linn. (Tha-le) (commonly 
called pomegranate), belongs to the family 
Punicaceae. It has been widely cultivated 
throughout India and drier parts of South 
East Asia, Malay and tropical Africa.      
The most important growing regions are 
Egypt, China, Pakistan, Bangladesh, Iran, 
Iraq, India, Myanmar and Saudi Arabia.7    
In Myanmar, it is grown in hot climate 
regions. Punica granatum Linn. has been 
used extensively as a traditional medicine  
in many countries for the treatment of 
dysentery, diarrhea and helminthiasis. The 
potential therapeutic properties of pome-
granate are wide-ranging and include 
treatment and prevention of cancer, cardio-
vascular disease, diabetes, erectile dys-

function and protection from ultraviolet 
radiation.8 

The fruit juice of Punica granatum Linn. 
considered as the heart healthy fruit juice, is 
rich in antioxidant of polyphenolic class 
which includes tannins, anthocyanins and 
flavonoids.9 Consumption of polyphenols 
and flavonoids is beneficial for the pre-
vention of cardiovascular, inflammatory  
and other diseases.10 In India, two studies in 
2010 reported that pomegranate juice has  
cardioprotective effect in albino rats.11, 12 

This study was performed to confirm the 
cardioprotective effect of Punica granatum 
Linn. grown in Myanmar on isoproterenol-
induced myocardial infarction in rat model. 
 

MATERIALS AND METHODS 

Study design 
Type of study is randomized controlled 
experimental animal study conducted at  
Experimental Medicine Research Division, 
DMR (Upper Myanmar). 

Preparation of seed juice extract of Punica 
granatum Linn. 
The fresh fruits of ripe Punica granatum 
Linn. were collected from Magway Town-
ship, Magway Region and 3 kilograms of 
the fruits were weighed. They were peeled 
off and the red juicy edible sacs containing 
seeds were separated by removal of pericarp. 
The seeds were weighed and ground to 
obtain juice. The juice was filtered and the 
volume was measured. Then, it was eva-
porated to dryness at the temperature of 50°C 
by the rotary evaporator under reduced 
pressure for 7-10 hours.   

Phytochemical analysis of seed juice extract 
of Punica granatum Linn. 
Phytochemical constituents of the seed juice 
extract of Punica granatum Linn. were tested 
qualitatively according to the  methods of 
Raaman.13 

Groupings of animals 
The wistar albino rats (250-290 gm), both 
sexes were randomly divided into six groups  
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(n=6); normal control (D/W, group I), iso-
proterenol(ISO)-induced pathogenic control 
(group II), test groups which were given 
seed juice extract (100 mg/kg, group III), 
(200 mg/kg, group IV) and (300 mg/kg, 
group V), respectively, and standard vitamin 
E (100 mg/kg, group VI) orally for 21 days. 
From group II to group VI, myocardial 
infarction was induced by isoproterenol    
(85 mg/kg) subcutaneously on 20th and 21st 
day, consecutively. In this study, the test 
doses were chosen according to the previous 
study.12 

Collection of blood samples 

On 22nd day, all rats were anaesthetized by 
using chloroform inhalation, and blood 
samples were collected by cardiac puncture 
for biochemical assay, i.e, serum AST, CK-
MB, oxidative stress marker, malondial-
dehyde (MDA) and activity of endogenous 
antioxidant enzyme, glutathione peroxidase 
(GPx). After blood sample collection, the 
blood was centrifuged at 3500 rpm for        
10 minutes to separate serum from ery-
throcytes. The serum was saved for estima-
tion of AST, CK-MB and MDA at 2-8°C 
until analysis. The buffy coat was removed. 
The remaining erythrocytes sediment was 
washed 3 times with isotonic saline solution. 
The packed cells were stored at -20°C for 
estimation of GPx activities in erythrocytes. 

Determination of cardioprotective effect of 
seed juice extract of Punica granatum Linn.  

Cardioprotective effect was investigated by 
determining cardiac marker enzymes such 
as  serum  AST,  CK-MB  and by measuring  
myocardial infarct size. Oxidative stress was 
determined by serum MDA level and endo-
genous antioxidant activity was assessed by 
measuring GPx activity. The levels of serum 
AST and CK-MB were measured by 
spectrophotometry. Serum MDA level was 
determined by thiobarbituric assay and 
measured by spectrophotometry.14 GPx 
activity in erythrocyte was determined by 
enzymatic spectrophotometric method.15 

Myocardial infarct (MI) size  was  measured  
by using NIH Image J software.16 

Measurement of myocardial infarct size  
Phosphate buffer was prepared by using      
2 part buffer system consisting of low pH 
NaH2PO4 and a high pH Na2HPO4. The 
triphenyl tetrazolium chloride powder was 
diluted in a phosphate buffer at 1% w/v 
(1gm/100 mL). 
The heart of the rat was frozen immediately 
after removal. When the tissue was firm,  
the heart was sliced transversely in a plane 
perpendicular to the apico-basal axis into    
2 mm thick section. Then, the slices were 
incubated in the tetrazolium solution at 37°C 
of waterbath for 20 minutes and the slices 
were fixed in 10% formalin for 20 minutes. 
The living tissue turned into red and the 
infarct tissue pale tan color. The stained 
slices were placed on a glass holder. A 
cover glass slides were then placed over the 
slices. The slices were squashed by binder 
clips. Photographs were taken to both sides 
of each slice. With the use of NIH image J 
processing software version 1.47 (2012),  
the infarct areas and the total area of 
myocardium of each slice were traced 
manually in the digital images and measured 
automatically by the computerized plani-
metry software.17, 18 

Statistical analysis 
Statistical analysis was performed with one-
way analysis of variance (ANOVA) followed 
by least significant difference (LSD) test for 
multiple comparism by using Statistical 
Package for Social Software (SPSS) version 
17.0 software. p value <0.05 is considered 
to be statistically significant. 

RESULTS 

Qualitative phytochemical analysis of seed 
juice extract of Punica granatum Linn. 
revealed the presence of carbohydrate, 
glycosides, reducing sugar, flavonoids, 
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phenolic compounds, protein, resin, sapo-
nins, steroids, triterpine and α amino acids 
but alkaloids and tannin were absent. 

Levels of serum aspartate transaminase 
(AST) and creatinine kinase-MB (CK-MB) 

There were significant increases in serum 
AST and CK-MB level (p<0.001, p<0.05), 
respectively, in the ISO-induced pathogenic 
control group when compared with normal 
control group. There were significant 
reductions in serum AST and CK-MB        
in group IV (p<0.05), group V (p<0.01)   
and group VI (p<0.05) which received      
200 mg/kg, 300 mg/kg of PJ extract and 
standard vitamin E, respectively, when 
compared with the pathogenic control 
group. There was no significant difference 
in serum AST and CK-MB (p>0.05) 
between the standard group and the test 
groups III, IV and V (Table 1). 

Table  1. Comparison  of  serum  AST,  CK-MB  
among all experimental groups of rats 

Group Treatment 
Serum AST   

(U/L) 
(Mean±SE) 

Serum CK-MB  
(U/L) 

(Mean±SE) 
I Distilled water 128.14 

±5.71 
337.28 
±22.85 

II Isoproterenol 195.60 
±10.67### 

460.03 
46.16# 

III PJ extract 
(100 mg/kg)+ISO 

167.87 
±10.84NS 

398.47 
±60.79NS 

IV PJ extract 
(200 mg/kg)+ISO 

161.38 
±14.99* 

325.15 
±38.37* 

V PJ extract 
(300 mg/kg)+ISO 

149.58 
±9.21** 

256.02 
±25.51** 

VI Vitamin E 
(100 mg/kg)+ISO 

154.62 
±13.35* 

309.67 
±45.99* 

PJ extract=Seed juice extract of Punica granatum Linn.  
ISO=Isoproterenol  
NS=Not significant between pathogenic control group   
         and test group III 
*=p<0.05, **=p<0.01 are between pathogenic control 
and standard or test groups  
#=p<0.05, ###=p<0.001 between  normal control and  
pathogenic control group 

Measurement of myocardial infarct size  

There were significant reductions in myo-
cardial infarct sizes in group IV (p<0.05), 
group V (p<0.001) and group VI (p<0.01) 
which received 200 mg/kg, 300 mg/kg of PJ 
extract and vitamin E 100 mg/kg, respec-
tively, when compared with the pathogenic 
control group. There was no significant 

difference in myocardial infarct sizes 
(p>0.05) between the standard group and 
the test groups III, IV and V (Table 2). 

Table 2.  Comparison of myocardial infarct sizes 
among the groups of ISO-induced rats 

Group Treatment Myocardial infarct sizes 
(%) (Mean±SE) 

II Isoproterenol 14.42±1.30 
III PJ extract (100 mg/kg)+ISO 12.10 ±1.09NS 
IV PJ extract (200 mg/kg)+ISO 10.18±0.52* 
V PJ extract (300 mg/kg)+ISO 7.95±0.90*** 
VI Vitamin E (100 mg/kg)+ISO 9.41±1.15** 

NS=Not significant between pathogenic control group  
  and test group III 

*=p<0.05,   **=p<0.01,   ***=p<0.001   are  (between  
pathogenic control and standard or test groups) 

Levels of serum malondialdehyde 
There was a significant increase in MDA 
level (p<0.01) in ISO-induced pathogenic 
control group when compared with normal 
control group. There were significant reduc-
tions in MDA in group IV (p<0.05), group V 
(p<.01) and group VI (p<0.05) which 
received 200 mg/kg, 300 mg/kg of PJ 
extract and vitamin E, respectively, when 
compared with pathogenic control group. 
There was no significant difference in MDA 
level (p>0.5) between standard group and 
test groups III, IV and V (Table 3). 

Table  3.  Comparison   of   serum   MDA,  GPx  
in erythrocytes among all experi-
mental groups of rats 

Group Treatment 
Serum MDA 
(µmoL/L) 

(Mean±SE) 

GPx activities in 
erythrocytes 
(U/gm Hb) 
(Mean±SE) 

I Distilled water 0.383 
±0.027 

15.33 
±0.73 

II Isoproterenol 0.548 
±0.027## 

9.79 
±1.59# 

III PJ extract 
(100 mg/kg)+ISO 

0.456 
±0.049NS 

13.95 
±1.39NS 

IV PJ extract 
(200 mg/kg)+ISO 

0.435 
±0.025* 

15.56 
±1.68* 

V PJ extract 
(300 mg/kg)+ISO 

0.416 
±0.034** 

19.78 
±2.03*** 

VI Vitamin E 
(100 mg/kg)+ISO 

0.436 
±0.030* 

17.89 
±1.91** 

NS= Not significant between pathogenic control group 
  and test group III 

*=p<0.05 ,  **=p<0.01,  ***=p<0.001  are  (between  
pathogenic control and standard or test groups) 
 #=p<0.05, ##=p<0.01are between normal control and 
pathogenic control group. 
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Activities of endogenous antioxidant enzyme, 
glutathione peroxidase in erythrocytes  
There was a significant reduction in GPx 
activity (p<0.05) in the ISO-induced patho-
genic control group when compared with 
the normal control group. There were signi-
ficant increases in GPx activity, in group IV 
(p<0.05), group V (p<0.001) and group VI 
(p<0.01), respectively, when compared with 
the pathogenic control group. There was    
no significant difference in GPx activity 
(p>0.5) between the standard group and the 
test groups III, IV and V (Table 3). 
 

DISCUSSION 
 

Phytochemical analysis of seed juice extract 
of Punica granatum Linn. which was grown 
in Myanmar was done qualitatively and it 
revealed that flavonoids and phenolic com-
pounds were present. Polyphenols possess 
outstanding antioxidant activity which is 
related to a number of different mechanisms 
such as free radical scavenging, metal iron 
chelation and acting as substrate for radical 
such as superoxide and hydroxide.19 Signi-
ficant and positive linear correlations were 
found between total antioxidant capacities 
and phenolic contents, indicating that phe-
nollics are the dominant antioxidant consti-
tuents of pomegranate.20 In this study, the 
presence of phenolic and flavonoids in PJ 
extract might be responsible for cardio-
protective effect due to its antioxidant 
activity. 

Since vitamin E is a lipophilic free radical 
scavenger which functions principally to 
protect against lipid peroxidation in mem-
branes, it was used as standard antioxidant 
in this study. One study demonstrated the 
cardioprotective potential of vitamin E in 
ISO-induced myocardial necrosis in rats by 
its antioxidant properties.21 
Isoproterenol is well known cardiotoxic 
agent due to its ability to destruct myo-
cardial cells.22 CK-MB is localized predomi-
nantly in the heart and this makes it a 
valuable diagnostic tool for MI since 
damage specific to the myocardium would 

result in elevation of CK-MB levels.23 
Serum AST has been used conventionally as 
a nonspecific diagnostic tool for myocardial 
infarction.  

In this study, there were significant ele-
vations in cardiac marker enzymes (serum 
AST and CK-MB) in the ISO-induced 
pathogenic control group. It may be due to 
the damage in the heart muscle, rendering 
the leakage of enzymes into the circulation 
and confirmed the acute myocardial infarc-
tion in rats. Pretreatment with seed juice 
extract of Punica granatum Linn. (PJ 
extract) (200 mg/kg), (300 mg/kg) and 
vitamin E (100 mg/kg) for 21 days signi-
ficantly reduced the serum AST and CK-MB 
levels which indicate the protective activity 
of PJ extract. The protective effect could be 
due to reducing the cardiac damage, thereby 
restricting the leakage of these enzymes into 
the circulation. There were no significant 
differences in serum AST and CK-MB levels 
between the standard vitamin E group and  
all PJ extract groups. The results of cardiac 
marker enzymes of standard vitamin E     
(100 mg/kg) group were equivalent to that of 
PJ extract (300 mg/kg) group. Therefore, PJ 
extract (300 mg/kg) may be as effective as 
vitamin E (100 mg/kg). 
There were significant reductions in 
myocardial infarct sizes in test groups which 
received 200 mg/kg and 300 mg/kg of        
PJ extract when compared with the ISO-
induced pathogenic control group. A signi-
ficant reduction in MI sizes was observed in 
the pretreatment with vitamin E group 
although there was no significant difference 
between the standard vitamin E group and 
the PJ extract groups. 
There was a significant increase in serum 
MDA in ISO-induced pathogenic control 
group which reflects excessive formation of 
free radicals by auto-oxidation of isopro-
terenol and formation of lipid peroxides, 
resulting in damage to the myocardium. 
Pretreatment with PJ extracts (200 mg/kg), 
(300 mg/kg) and vitamin E (100 mg/kg) for 
21 days significantly reduced the serum 
MDA when compared with the ISO-induced 
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pathogenic control group. There was no 
significant difference in MDA levels 
between standard vitamin E group and all PJ 
extract groups. In this study, the ISO-
induced elevated MDA were significantly 
decreased by the pretreatment with PJ 
extract probably by preventing the forma-
tion of lipid peroxides from fatty acids of 
the myocardium. 
Glutathione peroxidase is an antioxidant 
enzyme that is responsible for protecting 
cells from damage due to free radicals like 
hydrogen peroxide and lipid peroxide. In 
this study, there was a significant reduction 
in GPx activity in the ISO-induced patho-
genic control group. Pretreatment with PJ 
extract (200 mg/kg), (300 mg/kg) and 
vitamin E (100 mg/kg) for 21 days signi-
ficantly increases in GPx activity when 
compared with the pathogenic control 
group. Therefore, it can be concluded that 
administration of PJ extract to ISO 
challenged rats effectively enhanced the 
activities of endogenous antioxidant enzyme, 
GPx and protected against the oxidative 
damage. 

According to the results of this study, the 
seed juice extract of Punica granatum Linn. 
has cardioprotective effect in isoproterenol-
induced myocardial infarction in rats 
probably due to its antioxidant activity. 
Phytochemical analysis of the PJ extract 
revealed the presence of phenolics and 
flavonoids which are assumed to be res-
ponsible for cardioprotective effect. In this 
study, antioxidant activity of PJ extract was 
shown by determining endogenous anti-
oxidant enzyme, GPx. Its action is com-
parable to standard antioxidant vitamin E. 
Thus, it could be suggested that dietary 
supplementation of pomegranate juice might 
have significant role in the prevention of 
cardiovascular diseases. 
Conclusion 
This study showed that seed juice extract    
of Punica granatum Linn. significantly 
alleviated the ISO-induced myocardial 
necrosis. Decreased myocardial necrosis 
was evidenced by reduction in serum 

marker enzymes (AST, CK-MB), serum 
MDA and myocardial infarct size. Augmen-
tation of endogenous antioxidant enzyme, 
GPx also contributed to its cardioprotective 
effect. Thus, it is concluded that seed juice 
extract of Punica granatum Linn. protects 
the heart from ISO-induced myocardial 
injury by reducing oxidative stress and 
modulating biochemical functions of the 
heart by its antioxidant activity. 
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Food dyes are one of the most widely used and dangerous food additives 
that are associated with various diseases like urticaria, asthma. The aim       
of the study was to detect food coloring agents in packed chilli and          
color powders which are collected from markets around Mandalay and    
Nay Pyi Taw regions from January to September 2014. This study was a 
laboratory-based, descriptive study. Samples were extracted by using either 
glacial acetic acid or 0.25% ammonia solution and defatted white wool. 
Among 98 chilli powder samples, non-permitted dyes were detected in 
36(36.74%) of samples, 5(5.1%) did not contain any colorant and 
57(58.16%) were used with permitted dyes. In color powder testing,          
29 samples (87.8%) were found to contain non-permitted colors, 2(6.1%) 
were free from any colorant and 2(6.1%) contained permitted color.              
In this study, most commonly used non-permitted dyes were Sudan III, 
Rhodamine B, Orange II and Auramine O. These chemicals are harmful to 
human body and are potential carcinogens. From this study, it was 
concluded that high percentage of color powders tested were contaminated 
with non-permitted dyes (87.8%) and people should avoid using these color 
powders as much as possible and it will raise the public awareness about 
non-permitted dyes present in chilli and color powders for food safety.  

Key words: Chilli powder, Color powder, Non-permitted dyes and carcinogens 

 
INTRODUCTION 

 
Food additives are substances that are added 
to food to preserve its flavor or enhance its 
taste and appearance and they make 
attraction to the consumers. Food coloring 
agents are one of the food additives.1 A 
color additive is any dye, pigment or 
substance that can impart color, alone or 
through reaction with other substances, 
when added or applied to a food, drug, 
cosmetic or to the human body.2 According 
to codex alementarius, there are 47 food 
additives that have functional class “color”.3  

Coloring agents that are not included in the 
codex are regarded as non-permitted. In 
Myanmar, Tartrazine, Sunset Yellow FCF, 
Ponceau4R, Brilliant Blue FCF, Amaranth, 
Carmoisine, Erythrosine and Allura Red AC 

are classified as permitted food dyes and 
Auramine O, Orange II, Rhodamine B and 
Sudan III are regarded as non-permitted 
food dyes. These non-permitted coloring 
agents are used by some of the people as 
additives because they are affordable and 
easily available. In Myanmar, Sudan III is 
commonly used to improve the contrast of 
chilli powder while Auramine O is widely 
used as a coloring agent for pickled tea 
leaves. If too much amount of permitted 
food colorants is taken or if an underlying 
disease is present they can cause health 
hazards. For example, Tartrazine is linked 
with allergic reactions and asthmatic attacks, 
implicated in bouts of attention deficit 
_______________________________________ 
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hyperactive disorder (ADHD) in children 
and can cause the worsening of symptoms 
in people with asthma, rhinitis and urticaria. 
Coloring agents are also potential carcino-
gens, especially the non-permitted ones.4 

Myanmar people use a lot of spices and 
seasoning which add so much to improve 
the flavor of the food. Among those spices 
and seasoning, chilli powder and color 
powder are the two most commonly and 
daily used agents. Myanmar people use 
these two powders on daily basis. Long-
term use of chilli and color powders that 
contain non-permitted dyes can lead to a 
variety of health hazards such as asthma, 
urticaria, etc. Therefore, this study detected 
harmful food coloring agents in packed 
chilli and color powders which were 
collected from markets around Mandalay 
and Nay Pyi Taw regions between January 
and September, 2014.      
The objective of the study was to detect 
food color additives in packed chilli and 
color powders collected from markets 
around Mandalay and Nay Pyi Taw regions. 
 

MATERIALS AND METHODS 
 
Materials for detection and identification of 
food color additives 
 Glacial acetic acid (A.R grade) 
 Ammonia solution (A.R grade 25%) (v/v) 

in water 
 Concentrated sulfuric acid (A.R grade) 
 Concentrated hydrochloric acid (A.R grade) 
 10% sodium hydroxide (A.R grade) 
 N-butanol (A.R grade) 
 Ethanol 70%  
 Petroleum ether (A.R grade) 
 Chromatographic solvents (All freshly 

prepared) 
 Solvent No. 1 contains trisodium citrate, 

ammonia and water 
 Solvent No. 3 contains sodium chloride, 

distilled water and ethyl alcohol 
 Solvent No. 5 contains N-butanol, distilled 

water and glacial acetic acid 

Reference standard colors 

 Tartrazine (FD & C Yellow 5) E102/NS 
 Sunset Yellow FCF (FD & C Yellow 6) 

E110 
 Ponceau 4R INS124/E124 
 Brilliant Blue FCF (FD & C blue 1) 
 Amaranth (E123) 
 Carmoisine (Azorubine E122) 
 Erythrosine (FD & C Red3 E127) 
 Allura Red AC (FD & C Red 40E 129) 
 
It was laboratory-based, descriptive study 
and samples were collected from markets 
around Mandalay and Nay Pyi Taw regions 
from January to September, 2014.              

Sample size 
 A total of 131 samples were randomly 
collected from markets around Mandalay 
(n=50) and Nay Pyi Taw (n=81) regions. 
Ninety-eight chilli powder samples and 33 
color powder samples were collected. 

Sample preparation 
Ten to fifty grams of chilli powder or color 
powder were dissolved in 150 ml of distilled 
water for identification of dye. Each sample 
was prepared in duplicate for detection of 
acidic and basic dyes. 

Test procedure 
The prepared sample was put into 250 ml of 
beaker and one piece of defatted white wool 
was added into each beaker. For identi-
fication of acidic dyes, 1 ml of 28% ammo-
nia solution was added into this beaker and 
stirred with stirring rod until all colors from 
the chilli and color powder absorbed on 
wool. Then, this beaker was boiled at 40ºC-
60ºC for 10-15 minutes. The wool was 
removed from the sample solution and 
rinsed thoroughly under tap water. The 
color was stripped from the wool by boiling 
with 5-10 ml of distilled water and 1-2 drops 
of ammonia solution. Then, it was eva-
porated in water bath until 1 ml of residue 
was left. The wool was removed and color 
of residue was identified by paper chroma-
tography (Fig. 1 & 2). 
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      Fig. 1.  Identification of non-permitted dyes in chilli samples by paper chromatography 
 

 
Fig. 2. Identification of permitted dyes in color powder samples by paper chromatography 

 
For basic dyes, the same procedures were 
done except for the fact that glacial acetic 
acid was used instead of ammonia solution. 
Identification of color by paper chromato-
graphy was done by the following pro-
cedures. Whatman No.1 filter paper size 
10x30 cm was prepared and the residue 
color of test solution was dissolved with a 
few amount of 70% ethanol. The color 
solution of the sample and standard color 
solutions were spotted with capillary tube 
about 2 cm from the bottom of the paper 
and the spots were dried with hot air blower.  

Annex 1 
Pro forma 

Code number: ------------------------------------------ 

Date of collection: ----------------------------------------- 
Place of collection: ---------------------------------------- 
Type of sample:     Chilli powder/Color powder 
Brand name: ------------------------------------------ 
Batch number: ------------------------------------------ 
Registration no:  ----------------------------------------- 
Manufacture date ----------------------------------------- 
Expire date: ----------------------------------------- 
Type of colorant 
     detected: ----------------------------------------------- 
Result: Satisfactory/Unsatisfactory 

 
The spotted paper was soaked into prepared 
tank with developing solvent and allowed to 
run for about 15 cm. After that, the refer-
ence value of sample colors were compared 
with reference value of standard colors. 

Data analysis 
Data collection was done according to 
proforma (Annex 1). Data entry and analysis 
were done by Statistical Package of Social 
Science (SPSS) software, version 11.5. 
 

RESULTS 
 
Ninety-eight packed chilli powder samples 
and 33 color powder samples (a total of 131 
samples) were collected. Fifty of the 
samples were from Mandalay Region and 
81 from Nay Pyi Taw Region. Results of 
identification of permitted and non-
permitted dyes in chilli and color powder 
samples are shown in Table 1. In Mandalay 
Region, out of 21 packed chilli powder 
samples, 12 samples (57.14%) contained    
non-permitted dyes (Sudan III=5, Sudan 
III+Rhodamine  B=3,  Rhodamine B=2  and 

Standards Samples 

Standards Samples 
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Table 1.   Results of color dyes  in packed  chilli 
and color powder samples 

Region 

Packed chilli 
powder sample 

Packed color  
powder sample 

Total Permitted 
dye/ with- 
out dye 

(%) 

Non- 
permit- 
ted dye 

(%) 

Permitted 
dye/ with- 
out dye 

(%) 

Non- 
permit- 
ted dye 

(%) 
Mandalay 9 

(18) 
12 

(24) 
2 

(4) 
27 

(54) 
50 

(100) 
Nay Pyi Taw 53 

(65.43) 
24 

(29.63) 
2 

(2.47) 
2 

(2.47) 
81 

(100) 
Total 62 

(47.33) 
36 

(27.48) 
4 

(3.05) 
29 

(22.14) 
131 

(100) 

Note:  The values in the parenthesis  indicate the per- 
cents of the total sample found with permitted or 
non- permitted dyes. 
 
Orange II=1, Orange III and Sudan III=1). 
The remaining 9 samples (42.86%) did not 
contain non-permitted colorants. Ponceau 4R, 
a permitted color was found in those 
samples.  
In Nay Pyi Taw Region, out of 77 packed 
chilli powder samples, 24 samples (31.17%) 
contained non-permitted food dyes     
(Sudan III (n=16), Rhodamine B (n=4), 
Orange II (n=2), Auramine O (n=1) and 
both Orange II and Rhodamine B (n=1).  
The remaining 53 samples (68.83%) were 
free from non-permitted coloring agents. 
For color powder samples collected from 
Mandalay Region, out of 29 samples,  
Sudan III and/or Rhodamine B were detected 
in 27 of the samples (93.1%) while 2 samples 
(6.9%) were free from food colorant. 

In Nay Pyi Taw Region, out of 4 color 
powder samples, 2 contained non-permitted 
dye, Sudan III, while the remaining 2 did 
not contain non-permitted food colorant. 

DISCUSSION 

In Mandalay Region, out of 21 packed chilli 
powder samples, 12(57.14%) contained non- 
permitted dyes. Sudan dyes were most com-
monly detected non-permitted dye either 
alone (n=5) or in combination with other 
non-permitted dyes (n=4). In Nay Pyi Taw 
Region, only 31.17% (n=77) of chilli 
powder samples contained non-permitted 
dyes. Sudan III was detected in 16 of those 

samples (66.67%). Since Mandalay Region 
is more densely populated than Nay Pyi 
Taw Region, presence of non-permitted 
dyes in more than half of the chilli powder 
samples tested was quite an alarming figure 
although the sample size was quite small    
to be regarded as the representative sample 
for the whole population of packed chilli 
powder sold in Mandalay Region. 
Sudan III and/or Rhodamine B was also 
detected in 93.10% (n=29) of color powder 
samples collected from Mandalay Region 
while Sudan III was detected in 2 out of 4 of 
the color powder samples collected from 
Nay Pyi Taw Region. 

The presence of Sudan I was detected in 
May 2003 by an official laboratory in 
France testing consignments of chilli 
powder and chilli products. In February 
2005, the UK authorities reported a wide 
recall of food products. This recall was 
initiated after the discovery of the conta-
mination of a consignment of Worcester 
sauce in which contaminated chilli from a 
stock of 2002 had been used. (European 
Food Safety Authority, 2005). 

Sudan dyes are synthetic azo dyes which are 
widely used in industry. Although they are 
not allowed in foodstuff, they have been 
found contaminating in different food 
products and their presence is regularly 
reported.5 Lots of them are found in various 
foodstuffs, like chilli powder, curry, or chilli 
sauces fraudulently.6 These azo dyes are 
metabolized to possible carcinogenic color-
less amines that can form DNA adducts 
entailing mutations.7 Sudan I, II, and III as 
well as Sudan Red 7B, and Sudan Black B 
reaction products have been declared 
suspected carcinogens and classified group 3 
compounds by the International Agency for 
Research on Cancer.8 

From this study, it was concluded that     
high percentage of packed color and chilli 
powder sold in the market contained non-
permitted dyes. These findings will be 
publicized through newspaper, social  medias 
to   increase   public   awareness   about   the  



141 

issue. Although the municipal officials in 
some townships actively search and destroy   
these harmful stuff, much work is still 
needed to be done to promote this enforce-
ment activity in the whole country. 
Myanmar FDA is also taking post-marketing 
food samples of various types including 
packed chilli and color powder in 
Mandalay, Nay Pyi Taw, Bago, Pathein and 
Taunggu cities under food safety project to 
enhance public safety. 
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Childhood invasive bacterial diseases account for a large proportion of      
all morbidity and mortality due to septicaemia, meningitis and pneumonia. 
Blood culture is the gold standard for accurate detection of etiological 
agents of infectious diseases and can assist in choice of appropriate 
antimicrobial therapy. This study was carried out to evaluate the anti-
microbial susceptibility pattern of bacterial isolated from 140 blood cultures 
of children with clinically suspected acute pyogenic meningitis and bactere-
mia during 2013. Modified Kirby Bauer disc diffusion test was used to 
determine the antimicrobial susceptibility of isolated bacteria. Of 140 tested 
blood cultures, 27(19.3%) were culture positive comprising 15(55.6%) 
gram-negative bacteria and 12(44.4%) gram-positive bacteria. Among gram-
negative bacteria, Pseudomonas spp: was found to be the most predominant 
(53.3%) followed Escherichia coli (26.7%), Citrobacter freundii, Entero-
bacter spp and Neisseria meningitides (6.7%, each). Among gram-positive 
organisms, Staphylococcus aureus was the most commonly isolated bacteria 
accounting (66.7%) followed by Streptococcus viridans (25%) and Listeria 
monocytogenes (8.3%). Effective antibiotics for both gram-positive and 
gram-negative bacteria were cefoperazone-sulbactam (96.3%, suscepti-
bility), ciprofloxacin (77.8%), piperacillin-tazobactam (74.1%) and ceftazi-
dime (70.4%). Amikacin and gentamicin were moderately sensitive (66.7% 
to 62%, each). Both gram-positive and gram-negative organisms were  
found to be poorly susceptible to ceftriaxone, cefotaxime and ampicillin 
(≈18-23%). Multidrug-resistant blood culture isolates were found among the 
paediatric study population. The research findings provided the current 
information on antimicrobial resistance pattern of blood culture isolates and 
helped in effective management of childhood invasive infections. 

Key words: Antimicrobial susceptibility pattern, Blood culture, Invasive bacterial infections 

 
INTRODUCTION 

 
Childhood invasive bacterial diseases 
account for a large proportion of all 
morbidity and mortality due to septicaemia, 
meningitis and pneumonia. Blood culture is 
the gold standard for accurate detection of 
etiological agents of invasive infectious 
diseases and can assist in the choice of 
appropriate antimicrobial therapy. Blood 
stream infection is an important cause of 
death, giving a rate of 25-50% and reported 
mortality of 20-30% in paediatric patients.1, 2 

The bacterial detection in a patient’s blood 
has enormous diagnostic and prognostic 
meaning for clinicians for making decision 
of management. Blood culture reports give 
crucial information for the assessment of 
different diseases like pyrexia of unknown 
origin, systemic and localised infection  
including meningitis, untreated bacterial 
pneumonia,  septic arthritis,  infective endo- 
___________________________________ 
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carditis,  unexplained leucocytosis or leuco-
penia and sepsis.3 A wide range of bacteria 
has been described in bacteremia patients 
including gram-negative bacteria such as 
Escherichia coli, Pseudomonas aeruginosa, 
Klebsiella spp and gram-positive bacteria 
such as Coagulase negative staphylococci 
(CONS), Staphylococcus aureus, Strepto-
coccus and Enterococcus spp.3  
Recognition of antibiotic sensitivity pattern 
at regular period is compulsory for the 
clinicians to be alert of the emerging 
microbes that create a risk to the society, to 
give safe and effective empirical antibiotics.  

Now, many isolated bacteria are resistant to 
potential antibiotics and their linked dis-
orders requires early and aggressive 
management with effective antimicrobial 
agents. Logical and proper use of these 
agents requires knowledge of common 
pathogens and drug resistance patterns.4        

A recent hospital-based study on neonatal 
sepsis in Yangon Children’s Hospital 
reported 38.57% (54/150) were bacteriolo-
gically positive and majority of proven 
sepsis was caused by gram-positive bacteria 
(70.37%).5 
Multidrug resistant hospital pathogens are 
emerging and can lead to increased 
morbidity and mortality. With the clinical 
indications of possible shift in the predo-
minant causal microorganism and emergence 
of resistant strain to current antibiotic 
regime, the present study was carried out   
to evaluate the antimicrobial susceptibility 
pattern of bacteria isolated from blood 
cultures of children presenting with 
symptoms of acute pyogenic meningitis and 
bacteremia during 2013. 
 

MATERIALS AND METHODS 
 
A cross-sectional descriptive study was 
carried out on 140 children presenting with 
clinically suspected acute pyogenic menin-
gitis and bacteremia attending the Yankin 
Children’s Hospital during 2013. After 
obtaining informed consents from the 
guardians, blood samples were collected 

under aseptic condition. The blood was 
collected before the administration of 
parental antibiotics. One millilitre of blood 
was inoculated into blood culture bottle 
containing tryptic soy broth with sodium 
polyanethol sulfonate for aerobic culture. 
Culture and antibiotic sensitivity of the 
specimens were carried out at the Bacterio-
logy Research Division. 

Blood culture procedure  

Culture bottles were clearly labeled with the 
name, age, hospital registration number of 
the patient and the date and time of 
collection. Culture bottles were then incu-
bated at 37°C for up to 7 days aerobically 
and examined at 14-17 hours and then 
everyday for up to 7 days. Bottles were 
macroscopically examined daily for visible 
evidence of bacteria growth such as turbi-
dity, haemolysis, gas bubbles and clots. For 
positive blood samples, subcultures were 
made onto the blood agar, chocolate agar. 
MacConkey agar and mannitol salt agar 
(HI-MEDIA, Mumbai, India). The media 
were similarly incubated. Characteristic 
colonies produced were examined and iden-
tified morphologically and biochemically 
according to the standard procedures.6  
Antibiotic susceptibility testing 
The antimicrobial susceptibility testing was 
performed by modified Kirby Bauer's disc 
diffusion method on Mueller Hinton agar 
(Beckton-Dickinson, USA). For disc diffu-
sion test, commercially available discs (Oxoid 
Limited, England) such as penicillin (10 IU), 
ampicillin (10 µg), flucloxacillin-amoxicillin 
(10 µg), oxacillin (1 µg), piperacillin-tazo-
bactam (100+10 µg) ciprofloxacin (5 µg), 
ceftriaxone (30 µg), ceftazidime (30 µg), 
cefotaxime (30 µg), cefoperazone-sulbactam 
(75 µg), amikacin (30 µg), gentamicin         
(10 µg), cefotaxime (30 µg), chlorampheni-
col (30 µg) and vancomycin (30 µg) were 
used. Escherichia coli ATCC 25922 strain 
was used as the quality control strain. 

Zones of inhibition obtained were measured. 
Based on the zone size diameter according 
to the guidelines of Clinical Laboratory and 
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Standard Institute (CLSI),7 the isolate was 
interpreted as susceptible, intermediate and 
resistant. In this study, the defining criterion 
for multiple drug resistance (MDR) was 
resistance to ≥3 of the antimicrobial agents 
belonging to different structural classes. 

Data management 
Demographic characteristics, microbiolo-  
gical spectrum, antibiotic sensitivity pattern 
of study group and antibiotic sensitivity 
were analyzed. Data analysis were done 
using SPSS version 17.0.  
Ethical consideration 
Approval for conduct of this study was 
obtained from the Ethical Review Board, 
University of Medicine 2, Yangon. 
 

RESULTS 
 
Characteristics of study population 
In the present study, 140 children com-
prising of 78 males and 62 females with 
clinically suspected acute pyogenic menin-
gitis (65 cases) and bacteraemia (75 cases) 
were studied. The age range of the study 
population was from one day to 12 years. Of 
27 culture positive cases, there were 12 male 
and 15 female patients with the youngest 
age of one day and eldest age of 5 years.  

Pathogenic aerobic bacteria isolated from 
study population 

Of 140 cases, pathogenic aerobic bacteria 
were isolated in 19.3% (27/140) comprising 
17(22.7%) isolates from acute meningitis  
and 10(15.4%) isolates from bacteraemia 
(Fig.1). Of 27 culture positive cases, 
15(55.6%) were gram-negative bacteria   
and 12(44.4%) were gram-positive bacteria. 
Among 15 gram-negative bacteria, Pseudo-
monas spp was found to be the most 
predominant isolate (n=8) followed by 
Escherichia coli (n=4), Citrobacter freundii, 
Enterobacter spp and Neisseria meningitidis 
(n=1, each) (Fig. 2). Among 12 gram-
positive organisms, Staphlococcus aureus 
(n=8) was the most commonly isolated 
bacteria followed by Streptococcus viridians 

 
 
 
 
 
 
 
 
 
 
 
 

       
         A=Acute pyogenic meningitis,  B=bacteraemia 

Fig. 1.  Percent  distribution  of  culture positive  
 cases among study population 
 

 
 
 
 
 
 
 
 
 

 
 
 

Fig. 2.  Distribution  of  gram-negative  isolates  
 from blood culture 

 
 
 
 
 
 
 
 
 
 
 

A=Listeria monocytogenes  C=Staphyloccus  aureus 
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Fig. 3.   Frequency distribution of isolated gram- 
  positive bacteria from blood culture  
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B=Escherichia coli    E=Neisseria meningitidis 
C=Citrobacter freundii 
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(n=3) and Listeria monocytogenes (n=1)  
(Fig. 3).   

Antimicrobial susceptibility pattern of gram- 
positive bacteria isolated from blood cultures 

The most common Staphylococcus aureus 
isolates was found to be totally (8/8, 100%) 
sensitive to cefoperazone-sulbactam. Highly 
sensitive antimicrobial drugs were amoxi-
cillin-fluocloxacillin (7/8, 87.5%) and mode-
rately sensitive drugs were ceftazidime, 
piperacillin-tazobactam, ciprofloxacin and 
amikacin (6/8, 75% each) and gentamicin 
(5/8, 62.5%). They were totally (8/8, 100%) 
resistant to penicillin and highly resistant      
to ceftriaxone, cefotaxime, vancomycin and, 
ampicillin (6/8, 75%, each). Three isolates 
of Streptococcus viridans were sensitive to 
chloramphenicol and ciprofloxacin and 
resistant to penicillin. One isolate of Listeria 
monocytogenes was sensitive to ceftazidime, 
cefoperazone-sulbactam, amikacin, gentami-
cin and ciprofloxacin and resistant to penici-
llin, ampicillin, flucloxacillin and ceftriaxone.  

Antimicrobial susceptibility pattern of gram- 
negative bacteria isolated from blood cultures 

For Pseudomonas spp isolates, cefoperazone- 
sulbactam was the most sensitive drug (8/8) 
followed by ciprofloxacin (7/8, 87.5%) and 
piperacillin-tazobactam (6/8, 75%). It was 
moderately sensitive to amikacin, gentamicin 
and ceftazidime (5/8, 62.5%, each) and 
totally resistant to ceftriaxone and cefotaxime. 
Four isolates of Escherichia coli were sensi-
tive to cefoperazone-sulbactam and highly 
sensitive to ceftazidime, ciprofloxacin and 
amikacin (3/4, 75%, each). Single isolates 
of Citrobacter freundii and Enterobacter spp 
were sensitive to amikacin, ceftazidime, 
ceftriaxone, cefoperazone-sulbactam, cipro-
floxacin and piperacillin-tazobactam and 
resistant to ampicillin and flucloxacillin and 
Neisseria meningitidis isolate was sensitive 
to all tested antibiotics. 

Analysis of antimicrobial susceptibility of 
blood culture isolates 

Effective antibiotics for gram-positive and 
gram-negative bacteria were cefoperazone-

sulbactam (26/27, 96.3% susceptibility), 
ciprofloxacin (21/27, 77.8%), piperacillin-
tazobactam (20/27, 74.1%) and ceftazidime 
(19/27, 70.4%). Amikacin and gentamicin 
were moderately sensitive (18/27, 66.7% 
and 16/27, 62%, each). Both gram-positive 
and gram-negative organisms were found to 
be poorly susceptible to ceftriaxone, cefo-
taxime and ampicillin (≈18-23%). 
Multidrug resistance among blood culture 
isolates 
Two Escherichia coli isolates and one Pesu-
domonas spp were found to be multiple 
drug resistant (MDR). Oxacillin and vanco-
mycin resistant Staphylococcus aureus 
strains were found in 6 Staphylococcus 
aureus isolates. 
 

DISCUSSION 
 

In the present study, blood culture positivity 
was seen in 27 of 140(19.3%) cases which 
is in agreement with a study in India with     
a reported frequency of 19.6%.8 A recent 
hospital-based study on neonatal sepsis       
in Yangon Children’s Hospital reported 
38.57% (54/150) were culture positive 
although a similar study in Thailand 
reported a relative frequency of 9.2%.5, 9 
The variation in blood culture positivity is 
related to different factors such as the 
frequency of blood culture taken for 
screening, the system and type of blood 
culture medium formulation, ability to 
screen anaerobic infections or adminis-
tration of antibiotic therapy prior to taking 
blood for culture. Studies in other countries 
reported that gram negative organisms have 
taken over gram positive organisms in 
hospital settings. 

A study reported that the majority (70.4%) 
of neonatal sepsis in Yangon Children’s 
Hospital was caused by gram positive 
bacteria.5 This study indicated that both 
gram negative and gram positive organisms 
constitute a significant threat to septicemia 
in our local community. The commonly 
isolated organisms from this study include: 
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Staphylococcus aureus, Pseudomonas spp 
and members of the Enterobacteriaceae. 
This result is in accordance with the   
findings of the previous studies in Myanmar 
and other countries. 5, 8, 10 

A study on septic abortion cases attending 
North Okkalapa General Hospital (NOGH) 
between 2007 and 2008 revealed ceftriaxone, 
ciprofloxacin, amikacin and gentamicin were 
effective antibiotics against gram-negative 
bacilli and clindamycin, oxacillin, ciproflo-
xacin and gentamycin were effective against 
gram-positive cocci.11 Another similar study 
in 2011-12 reported increasing resistance to 
previously sensitive antibiotics, a change in 
antibiotic susceptibility pattern and emer-
gence of resistant strains among septic 
abortion cases in same hospital setting.12 

A recent study on neonatal sepsis in Yangon 
Children’s Hospital during 2012 indicated 
high resistance to ampicillin, ceftriaxone 
and cefotaxime and moderate resistance to 
gentamicin and ciprofloxacin.5  

The present study also showed that effective 
antibiotics for gram-positive and gram- 
negative bacteria were cefoperazone-sulbac-
tam, ciprofloxacin, piperacillin-tazobactam 
and ceftazidime amikacin and gentamicin 
were moderately sensitive and ceftriaxone, 
cefotaxime, ampicillin and penicillin were 
the highly resistant antibiotics.  

Two Escherichia coli isolates and one 
isolate of Pesudomonas spp were found to 
be multi drug resistant (MDR). Oxacillin 
and vancomycin resistant Staphylococcus 
aureus strains were found in 6 isolates. 
Oxacillin/methicillin resistance implies resis-
tance to all penicillins, cephems, imipenem 
and beta lactam/beta lactamase inhibitor 
combinations such as ampicillin-sulbactam, 
amoxicillin-clavulanic acid, piperacillin-
tazobactam, and ticarcillin-clavulanic acid 
regardless of in-vitro test results.1  

There is growing reorganization in Asian 
countries of the threat of emerging multi-
drug resistant (MDR) pathogens that cause 
septicemia among children under 5 years of 
age. These MDR organisms will continue to 

challenge clinicians who treat severely ill 
infants and children in health care systems 
with limited resources for newer generation 
antibiotics. 

Continued monitoring and surveillance for 
antimicrobial resistance can help support 
local practitioners in their antibiotic 
selection. The laboratory-based prospective 
surveillance on antimicrobial resistance in 
paediatric population will help ensure    
early detection of MDR pathogens among 
children at high risk for invasive bacterial 
diseases.  
Conclusion 
Findings from our study elicited that the 
effective antibiotics for gram-positive and 
gram-negative bacteria were cefoperazone-
sulbactam, ciprofloxacin, piperacillin-    
tazobactam and ceftazidime. Both gram- 
positive and gram-negative organisms were 
increasingly resistant to ceftriaxone, cefo-
taxime and ampicillin. Multidrug resistant 
bacteria were also detected among pae-
diatric study population. 
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Orphan care is the investment of human resources for a nation. This 
ethnographic study was conducted at the Mingalar Youths Development 
Parahita School, Phayagyi Village, Twantay Township, Yangon Region in 
order to explore the nature and daily nurturing practices of orphan care 
givers. Data were collected by participating together with participants about 
one month and conducting in-depth interviews among seven informants and 
analyzed by using Spradley’s four processes of ethnographic data analysis. 
It was found that comprehensive care giving of care givers, health related 
care giving in orphan nursing, rules and regulations of the school, self-
proficiency of care givers, out looking on care giving and social-oriented 
approach as six major domains of orphan nurturing practice. Finally, six 
cultural themes were emerged from these findings as understanding and 
feeling as family members, unavoidable obligation on health care, main 
stream for the future of orphans, to be fit with the life of care givers as well 
as teachers, self-experiencing the life of orphans and social activities are the 
most important. Perfect nurturing practices cannot be provided with limited 
resources with independent efforts although participants tried their best with 
reliance on Buddhism. And it is needed to provide systematic training 
courses on orphan nurturing to develop quality care. Moreover, participants 
needed to learn first aids and caring for general illness to treat in emergency 
cases. Appreciation and collaboration with government and society is 
essential for more successful practice culture in orphan care. 

Keywords: Orphan, Care giver, Daily nurturing practices 
 

INTRODUCTION 
 
All over the world, there are estimated      
153 million orphans who have lost one 
parent.  And 17.8 million orphans have lost 
both parents and are living in orphanages or 
on the streets and lack the care and attention 
required for healthy development.1 In 
Myanmar as well, there are about 1.7 million 
orphans in the country.2 The social, econo-
mic and psychological impacts of increased 
orphan’s population on a country combine 
to increase a range of consequences including 
lack of education, poverty, child labour, 
exploitation and unemployment in future.  

In Myanmar, Government is responsible    
for nurturing orphans; however, there is 
difficulty to overwhelm the whole country. 
For this need, non-governmental organi-
zations (NGOs) are taking responsibility for 
some parts of nurturing orphans. Among 
them, Mingalar Youths Development Para-
hita School, Phayagyi Village, Twantay 
Township, Yangon Region is being run by 
one of the NGOs and it is recognized by 
Ministry of Social Welfare, Relief and 
Resettlement.  This  school was  founded for 
_______________________________________ 
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orphan care on 29th May 1999 and admini-
strative by Venerable Ashin San Di Mar, the 
presiding monk of Mingalar Monastery. 
Now, there are 26 care givers and 1212 
children in this school. They are mostly     
not only the orphans due to social problems 
and victims of natural disasters, but also 
children from hilly regions especially 
boarder area. 
Nursing performances can be applied in 
both health care and community setting 
especially for helpless groups by providing 
quality care as the keystone in the arch of 
health care. For that reason, what the innate 
natures of care givers are and how they 
perform their caring on orphans were 
interesting to be studied.  
The aim of the study was to explore the 
nature and caring practices of care givers at 
the Mingalar Youths Development Parahita 
School. This study discovered the caring 
practices of orphan care givers, how they 
provided physical care, psychological care 
and how they overcame their difficulties in 
caring practices. Furthermore, this study 
explored the health problems of institu-
tionalized children and it would help to 
understand how to provide health care.    

 
MATERIALS AND METHODS 

 
Study design 
A qualitative research with ethnographic 
approach was used to reveal the daily 
nurturing practices of care givers on the 
orphans. It was conducted in Mingalar 
Youths Development Parahita School to 
observe the activities of care givers and 
relate to health needs of children from July, 
2013 to January, 2014 after approval of 
Research Ethic Committee of Military 
Institute of Nursing and Paramedical 
Sciences. 
Participant-observation, in-depth interviews, 
recording field notes, reviewing the records 
and photographs, making maps and taking 
field photos were done to collect com-
prehensive data for this study. Moreover,    

a variety of documents consulted including 
policies, procedural documents, epidemio-
logical and census data, maps, photographs, 
and some patient records were used to con-
firm or contrast interview and observation 
findings. According to Germain,3  the ethno-
grapher became the primary research instru-
ment through the human senses for actively 
participating in the experiences and actions 
of other to find meaning in study area.  
In this study area, there were 27 care givers: 
one headmistress, seven in charge care givers, 
and 19 assistant care givers to uncover the 
complete culture. After studying the nur-
turing practices in general, total seven 
informants were elected as key informants 
to obtain the essential information and 
validate the informants’ data. A school 
founder, four care givers who were working 
in this school, one medical assistant who 
was performing as a part time medical aid 
and one orphan girl who was helping in 
school clinic were interviewed. 
Firstly, the permission of authorized persons 
from the Parahita School was requested       
to implement data collection procedure. 
Then, the researcher explained the objec-
tives and procedures to the care givers of 
this school and took informed consent from 
participants.  

After that, the researcher assigned herself 
like the duties of participants to perform 
participant observation with the same uni-
form. Then, the investigator obtained a 
broad overview of situation, the characteris-
tics of the care givers, what they say and 
how they act and other characteristics of 
their environment. Rapport was maintained 
for comfortable environment throughout the 
process and general observation and partici-
pation were made to understand activities, 
interaction and practices of care givers.  

Moreover, selective observations based on 
ongoing analysis to fill in any gaps in the 
data would be taken. During participant 
observation, the researcher confirmed with 
participants for the meaning of some 
practices. Field notes were written daily 
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including date and time, situation of obser-
vations, and participant and researcher’s 
perspectives on that condition.  
Additionally, in-depth interview with selected 
informants were conducted both formally 
and informally. The interview process was 
recorded by MP3 recorder with the 
permission of participants and the inter-
viewer took field notes and make obser-
vations. Trust-worthiness of data was 
accomplished through prolonged engage-
ment in this field work, persistent obser-
vation to these caring practices, and data 
triangulation from multiple sources during 
data collection.  

The health care activities of care givers 
were recorded by taking photos. Other 
supplementary sources such as the record 
reports were reviewed as necessary.  Parents 
of vulnerable children, some orphans,       
and some donors provided their feelings         
and opinions upon care givers and school. 
Moreover, some volunteer health care pro-
viders supported their experiences and atti-
tudes upon the health care aspect of school. 

Data analysis 
Data analysis was done by Spradley’s4 four 
processes of analysis, domain analysis, 
taxonomic analysis, componential analysis 
and thematic analysis to find out the daily 
nurturing practices of care givers of the 
orphans. Following repetitive analyzing to 
the field notes and interview data, cover 
terms, semantic relationships and included 
terms were explored.  

After taking the domain analysis, twenty-
one categories domain came into view. 
They are: Caregivers, children, daily living 
behaviors, holiday activities, safety sur-
rounding, resources management, busy life, 
psychosocial care, caring practices for ill 
children, school clinic, infection control 
measures, discipline oriented activities, 
strict disciplines, teaching and learning 
activities of care givers, self-study, stressful 
life as an orphan care giver, the ways         
to encounter strain and stress, predisposing 
factors to job stability, emotional feelings 

between care givers and orphans, interaction 
within  own  society and  interaction outside  
the society. 
For taxonomic analysis, the second step       
in analysis of ethnographic study, the 
researcher decided how many domains will 
be encompassed and developed to illustrate 
the internal organization of a domain.   
For componential analysis, multiple rela-
tionships among terms in the domains 
examined. Then, the large categories of 
domains were discovered through organi-
zing the data. And then, six large domains 
of the daily nurturing practices of care 
givers of the orphans in school were 
classified as: comprehensive care giving, 
health related care giving, rules and regu-
lations, self-proficiency, outlook on care 
giving and social oriented approaches in 
orphan nurturing.  
Finally, cultural themes were uncovered for 
theme analysis through the relationships 
among domains and the relationships of all 
the various parts to the whole cultural scene.  
Six cultural themes were produced through 
the immersion in the data. These are: 
 Understanding and feelings as family 

members, 
 Unavoidable obligation, 
 The main stream for the future of 

orphans, 
 To be fit with the life of care givers as 

well as teachers, 
 Self-experiencing the life of orphans, 

and 
 Social activities that are most important. 

 
RESULTS 

 
After the data were repeatedly analyzed, the 
cultural patterns of nurturing practices of 
care givers of orphans in this setting 
appeared into six large domains as following: 

Domain 1: Comprehensive care practices 
The first finding and major domain one 
would present with six related categories as 
daily living behaviors, holiday activities, 
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safe surrounding, resources management, 
busy life, and psychosocial care. It was 
exclusive nurturing practices of orphan care 
givers and one important theme came out 
from this domain was “understanding and 
feelings as family members”.  

Domain 2: Health related care giving 
This domain explored a cultural theme 
“unavoidable obligation”. This caring prac-
tices for children’s health depended on their 
experiences and practices because of they 
were not health care persons. The three 
related categories of this domain were 
caring practices for ill children, school 
clinic, and infection control measures.  
Domain 3: Rules and regulations  
The third domain explored a theme “the 
main stream for the future of orphans”. 
There are two categories for this domain 
which related the caring culture of the 
Parahita School, disciplines oriented 
activities and strict principles.   

Domain 4: Self proficiency 
There is a proverb that “Human beings are 
always learners for life”. Learning is never 
end for all professional and orphan care 
givers from the Mingalar Youths Develop-
ment Parahita School which were also 
learning in related subjects for developing 
life. In domain four, self-proficiency would 
be uncovered in cultural theme; “to be fit 
with the life of care givers as well as 
teachers”. The two related categories were 
teaching and learning activities of care 
givers and self-study.  
Domain 5: Outlooks on care giving 
The fifth major domain would be conveyed 
and interpreted with four related categories 
and these were stressful life as an orphan 
care giver, the way to encounter strain      
and stress, predisposing factors to job    
stability and emotional feelings between 
care givers and orphans. All were the 
experiences of care givers’ lives and it 
explored a theme, “self-experiencing the life 
of orphans”.  

Domain 6: Social-oriented approaches in 
orphan nurturing  
This domain would be explored and 
discussed with two related categories as 
interaction within own society and 
interaction outside the society. It also 
explored the cultural theme, “social acti-
vities are the most important”. This study 
area was for orphan nurturing and made 
joint both internal and external branches     
of other organizations and governmental 
department.    
 

DISCUSSION 
 
Six major domains and their themes were 
discussed. 
Understanding and feelings as family 
members 
The functions and performances of care 
givers in the Parahita School were many 
with the various kinds of children who 
depended on school and their responsibi-
lities were as the big family. They 
completely involved in caring for younger 
children in their daily living and had to 
guide elder one. They were providing 
children not only physical and emotional 
needs but also educational needs by 
performing as teachers in the Middle School 
which is located in the Parahita campus.  

Although care givers sometime worked 
task-centered care due to inadequate ratio of 
children and care givers, the relationship 
between care givers and children was very 
warm and close. Moreover, the grown-up 
orphans did not need to move away from the 
School and could live as volunteers or 
teachers as well as care givers. Safety was 
important for children, the administrative 
person of the School had purposes to 
prevent from human trafficking and social 
complication for children.   
Unavoidable obligation     
Although there had limitation of 
government health care facility, the needs 
for clinic were fulfilled by donors, volunteer  
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health care teams and the presiding monk. 
There was no own doctor in Parahita school. 
Thus, care givers had to provide care in 
minor illness of children and acted as health 
care persons if needed. Thus, it became 
unavoidable obligation for care givers.     

The main stream for the future of orphans 

Children from Parahita School were 
nurtured with discipline oriented activities 
and strict principles to be good children for 
their life. Moreover, warmly relationship 
between care givers and children were 
occurred in this school. Children were also 
nurtured by religious practices and Buddha 
cultural norms and the presiding monk 
defined discipline as the value of life for all, 
the life-blood for the future of orphans.  
Although disciplines were strict for both 
children and care givers, it was assured that 
they did not break the right of children. 
Moreover, girls and boys were nurtured in 
the same campus all together. Therefore, 
prevention of interaction and communi-
cation between boys and girls was also 
important for School standing. Because of 
all care givers were single and youth, social 
problems were especially prevented in this 
school.  

To be fit with the life of care givers as well 
as teachers 

In domain four, self-proficiency will be 
uncovered in cultural theme; “to be fit with 
the life of care givers as well as teachers”. 
According to the findings of this study, 
teaching activities were an element of 
orphan care givers. They had also hierarchy 
in care giving according to the experiences 
from senior care givers to the junior ones.  
And, chairman of management committee 
of school and some committee members 
attended special training courses for orphan 
nurturing and they also relayed knowledge 
gained to orphan care givers. Some senior 
care givers got the trainings of psycholo-
gical care for children, however, it was 
limited for attending training. And there 
were no annually training courses for orphan 

care, psychological care and reproductive 
health, as well.  

Some care givers tried to learn in foreign 
language, information technological skill 
and other knowledgeable subjects to apply 
in orphan care and for their personal 
development. As a result, they were trying 
their best to be good teachers as well as care 
givers.   
Self-experiencing the life of orphans 
In the care givers’ lives, they had many 
experiences such as stress on job, dealing 
with stress, feeling on job satisfaction, and 
bond between care givers and children. 
Moreover, most orphan care givers were 
also orphans and some were ex-students of 
Parahita School.  Although care givers got 
low salary and had to fulfill the needs of 
children, they were proud as well as 
satisfied with their job and also faced with 
stress in working environment.  
One of the stressors for care givers was 
dealing with some problems of children. 
Because care givers were also young, they 
found difficulties to handle these problems.  

Although stress was the burden of working 
environment, successfully coping it could 
reduce the tension and lead to success in 
employment for care givers. Although they 
cannot avoid stress, they found ways to 
encounter it. One of the ways was forgetting 
the problems and the blame of superior. And 
other coping technique was sharing feelings 
of sadness to close friends and the family. 
Some recreation and relaxation activities 
could give motivation for them.  

Although their salary was low, they had no 
worry for food, living, and clothes. Bene-
factors supplied such as uniform, clothes, 
cosmetics and other accessories with 
respect.  

Moreover, the donors arranged the special 
dinners often for care givers in some hotels. 
And famous artists and vocalists came here 
frequently and entertained the children. 
Furthermore, the presiding monk arranged 
the trips annually to famous places.  



153 

Social activities are most important 

Having joints with both internal and 
external organizations and governmental 
departments, socialization skill was one of 
the main personalities of care givers. They 
had to interact with colleagues, superiors, 
children and all persons in Parahita for 
children’s educational status, the needs and 
some problems of children in the class.  

Moreover, care givers had to inform the 
presiding monk about important information 
such as emergency health problems, social 
problems and other needs of children to 
solve problems timely. In addition, there 
were many persons to perform in care 
giving, diet preparing, security, maintaining 
funds in Parahita School. For that reasons, 
socialization was the most important skill in 
care giving of this school.  

Care givers interacted with the administrators 
of High School for children’s needs in 
education. Moreover, government planned 
children to attend the national ceremony such 
as opening and closing ceremony of South 
East Asia Game at Nay Pyi Taw, and other 
activities for authorized persons.  

Therefore, interaction with government was 
also important activity in orphan nurturing 
for funding and other supporting.  

In addition, orphan care givers had to make 
warmly relationship with those donated 
persons and organizations. Therefore, the 
skills of interaction and presentation of care 
givers were essential for School. From this 
domain, the cultural theme as social 
activities was the most importance for the 
life of children and for the standing of 
school was emerged.  

Conclusion 

According to the study’s finding, it can be 
concluded that although complete caring 
practices cannot be supported due to lack of 
various resources such as men, money, 
material, care givers tried their best to 
provide adequate care.  

It was recommended that it is necessary to 
acknowledge and appreciate with rewards 
for care givers to be more successful 
practice culture in orphan care by 
government and society. Policy makers 
should invest for promoting, monitoring   
and evaluating the education and skill 
development of orphan children. Moreover, 
government should formulate and 
implement the policies adequately and 
actions that support the basic needs of 
children in orphan nurturing. 

Moreover, continuous training courses for 
care givers on orphan nurturing are essential 
to develop into quality orphan care giving. 
In addition to these suggestions, it was 
assumed that the findings of recent study 
will make available awareness of further 
research study on orphan care.  
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The aim was to determine efficacy and safety of Peg IFN alfa-2a plus 
ribavirin (RBV) in Myanmar patients with chronic hepatitis C in Yangon.  
A total 362 Patients, 175 males (48.34%) and 187 females (51.66%) aged 
47.12(±SD, 11.60) years from 2008 to 2012, were treated with weekly     
Peg IFN alfa-2a (90 or 135 or 180 µg) plus daily oral ribavirin 800 to      
1200 mg/day for 24 or 48 weeks depending on genotype and extended 4 or 
12 weeks depending on viral response. HCV genotype 1(G1) was 
102(28.18%), G3 in 178(49.17%), G6 in 66(18.23%), and G2 in 4(1.10%) 
patients.  Genotype was found to be indeterminate in 12(3.31%). Efficacy 
was conducted by plasma HCV RNA measurements at the end of week 4, 
12, 24, and at the end of treatment and 24 weeks after the treatment. 
Dropout was 65(17.95%), breakthrough was 5(1.68%) and non-responder 
was 6(2.02%). Among 286 completed therapy, 195(68.18%) patients were 
tested SVR (sustained viral response i.e., viral absence 24 weeks after 
completion of treatment) and 91(31.81%) failed to test SVR. Relapse was 
found in 28(14.36%). SVR was 167(85.64%) including 39(81.25%) of G1, 
94(85.45%) of G3, 28(90.32%) of G6, 2(100.00%) of G2, 4(100.00%) of 
Genotype indeterminate among the patients. Serious adverse effects such as 
death or life threatening conditions were not noted. The therapy was 
effective (SVR≥80%) and well-tolerated. Though this retrospective analytic 
study is effective in enthusiastic patients eager to complete the treatment, 
this therapy will be replaced by newer, shorter and simpler oral therapy with 
less side-effects. 

Key words: PEG/RBV dual therapy for chronic HCV, Myanmar 
 

INTRODUCTION 

The hepatitis C virus (HCV) is a major 
public health problem affecting 170 million 
people worldwide, which can result in 
progressive hepatic injury and fibrosis, 
culminating in cirrhosis and end-stage liver 
disea.1, 2  The currently recommended therapy 
for patients with chronic hepatitis C is the 
combination of a pegylated interferon (peg-
IFN) alfa plus ribavirin.3  

MATERIALS AND METHODS 

This study was a retrospective, descriptive 
analytic study.  
Patients 
Out-patients    with    serologic   evidence    of  

chronic hepatitis C (CHC) such as positive  
plasma (anti-HCV antibody test), detectable 
HCV-RNA in plasma and liver disease 
consistent with CHC or Child-Pugh     
Grade A or B classified cirrhotic patients 
were treated. 

A total of 362 out-patients with confirmed 
CHC infection, 175 males (48.34%) and  
187 females (51.66%), age of the patients 
ranged from 4 to 77 years with mean age 
47.12(±11.60) years, were treated at Option 
Endoscopic Center, GI & Liver Specialist 
Clinic (Yangon) from January 2008 to 
December 2012. The following investigations 
___________________________________ 
*To whom correspondence should be addressed. 
Tel: +95-96504922 
E-mail: thansitt@gmail.com 
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each case: anti-HCV (ELISA), HCV RNA 
were performed for (quantitative PCR),   
HCV genotype (type-specific PCR){LINEAR 
ARRAY HCV genotype test, COBAS 
Amplicor V2.0}, HBsAg, anti-HBs, anti-HBc 
and anti-HIV (ELISA). 
 
Definition of responses4 

Response Definition 
Rapid viral  
response (RVR) 

HCV RNA becomes undetectable 
by 4 weeks of treatment. 

Complete early  
viral response 
(cEVR) 

HCV RNA levels become un-
detectable by 12 weeks of treat-
ment. Some studies have defined 
cEVR as negative at week 4 and 12 
of treatment. 

Partial early viral 
response (pEVR) 

HCV RNA levels remain detec-
table but decline by ≥2 logs by 12 
weeks of treatment. 

Slow responder During treatment, the HCV RNA 
shows a decline, but does not 
become negative until after 
12 weeks of treatment. 

Breakthroughs Virological response occurs 
(before 24 weeks) but is not 
maintained at the end of treatment, 
i.e., the patient ‘broke through’. 

Non-responders No significant virological response 
occurs during treatment and the 
patient does not become HCV 
RNA negative at any point during 
treatment. Some investigators have 
differentiated between null res-
ponders showing little decline in 
HCV RNA (<1 log decline) and 
non-responders who show a 
decline in HCV RNA but did not 
become HCV RNA negative. 

Relapsers Virological response occurs; the 
patient becomes HCV RNA un-
detectable, and remains negative 
through the end of treatment, but 
relapse occurs after discontinuation 
of treatment. 

Sustained 
virological 
response (SVR) 

HCV RNA is undetectable at the 
end of 24 or 48 weeks of treatment 
(in patients treated appropriately 
depending on genotype) and 
remains undetectable 24 weeks 
after completion of treatment. 

Baseline investigations carried out were 
liver function tests, total protein, albumin, 
globulin, pro-thrombin time, complete blood 
count, retic count, urea, creatinine, random 
blood sugar, iron status (serum iron, total 

iron binding capacity, ferritin), ASO, 
rheumatoid factor, uric acids, ANF, thyroid 
function tests, urine RE, pregnancy test 
(UCG) for females, alfa-feto protein, ultra-
sound abdomen, CXR (PA view) and ECG 
were performed. 

The following patients were not treated 
according to intolerance to the therapy. 
They were: 
- coinfection with human immunodefi-

ciency virus,  
- peripheral blood leucocyte count 

<3×109/L or platelet count <70×109/L or 
hemoglobin level lower than 100 g/L,  

- presence of decompensated cirrhosis  
and liver disease due to other etiology       
such as autoimmune or drug-induced  
hepatitis, 

- alcohol intake exceeding 20 g/day or 
presence of drug abuse,  

- pregnancy and lactation, and 
- concomitant serious concurrent medical 

illnesses, such as malignancy, severe 
cardiopulmonary disease, or uncon-
trolled diabetes mellitus.  

Dose and mode of administration 

PEGASYS 180 µg was administered as 
weekly subcutaneous injections. Ribavirin 
was taken orally, with food, for the duration 
of PEGASYS treatment. Daily doses were 
800 mg to 1200 mg (weight-based high dose 
ribavirin). Compensated cirrhosis patients 
were started with escalating low dose 
regimen. The dosage of PegIFN was 
adjusted to (90 or 135 µg) according to side-
effects of therapy (eg. neutropenia, anaemia, 
thrombocytopenia and depression, etc).    
The dosage of ribavirin was reduced 
according to side-effects of therapy (eg. 
anaemia). The durations of treatment were 
48 weeks for patients infected with HCV 
genotype 1/6 and 24 weeks for patients 
infected with HCV genotype 2/3. The 
duration of treatment was not shortened but 
extended for 4 to 12 weeks if the patient  did 
not get RVR or extended up to 72 weeks if 
the patient had partial virologic response 
(pEVR).  
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Efficacy assessments 

Efficacy assessment was conducted by 
periodical plasma HCV RNA measurements 
at the end of the week 4, 12, 24, and at the 
end of treatment and 24 weeks after the 
treatment.  
HCV RNA viral load assay kit used was 
Cobas Taqman HCV-HPS Test, V2.0 (Real-
Time PCR) Limit of detection: 25 IU/ml. 

LINEAR ARRAY HCV genotype test used 
was COBAS Amplicor V 2.0, Limit of 
detection: HCV RNA 500 IU/ml, Inclusi-
vity: HCV genotype 1 to 6. 

Safety assessments 
All Patients were monitored and assessed    
at each out-patient visit monthly or bi-
weekly or weekly if necessary.  

Information on possible adverse events    
was obtained by questioning the patients 
about specific, commonly observed, and 
expected side effects of the medication, 
such as flu-like symptoms, fatigue, diz-
ziness, depression, cough, nausea; vomiting; 
diarrhea, and hair loss. In addition, 
spontaneously reported adverse events were 
recorded. Vital signs, body weight and 
laboratory tests were also recorded 
throughout treatment.  
Following the completion of treatment, the 
patients were evaluated at 8, 16 and 
24 weeks. On each visit during follow-up, 
side effects of the therapy were carefully 
recorded and relevant investigations were 
performed when necessary.  
Statistical analysis 
Statistical analysis was performed by using 
STATA software (version 11.0). Continuous 
variables were expressed as mean±standard 
deviation. Frequencies were calculated for 
categorical variables and SVR response 
according to categorical variables such as 
age, sex, cirrhotic status and basal viral load 
were compared by the x2 test. A two-sided   
P value less than 0.05 was considered 
significant. 

RESULTS 

Characteristics of the patient 
Between January 2008 and December 2012, 
a total of 362 patients treated with com-
bination therapy of weekly subcutaneous 
injection   of    peg-IFN α-2a   (90 or 135 or 
180 µg) plus daily oral ribavirin 800 mg to 
1200 mg were included in this analysis. The 
age ranged from 4 to 77 years with a mean 
age of 47.12(±SD, 11.60) years.  

In this study, 175 patients (48.34%) were 
males and 187 patients (51.66%) were 
females, including 102 patients (28.18%) 
with HCV genotype 1 infections, 178 
patients (49.17%) with HCV genotype  
3 infection, 66 patients (18.23%) with HCV 
genotype 6 infection, 4 patients (1.10%) 
with HCV genotype 2 infection and 12 
patients (3.31%) with HCV genotype 
indeterminate infection.  

A total of, 65 individuals (17.96%) had 
evidence of obvious cirrhosis and 297 
patients (82.04%) were non-cirrhotic patients. 
Of them, 222 patients (61.33%) had associ-
ated minor diseases (such as controlled 
diabetes, hypertension, bronchial asthma, 
old Koch’s lung, gall stones, renal stones) 
and 140 patients (38.67%) had no associated 
disease. The pretreatment mean ALT levels 
were 59.37(±SD, 43.70) IU/L. The pretreat-
ment HCV RNA levels of 137 patients 
(37.85.4%) were ≤800,000 IU/ml and 225 
patients (62.15%) were >800,000 IU/ml. 

Age distribution of the patients  

Of the total 362 patients, 2 patients (0.55%) 
were age <15 years, 22 patients (6.08%) 
were 16-30 years, 140 patients (38.67%) 
were 31-45 years, 145 patients (40.06%) 
were 46-60 years, 52 patients (14.36%) 
were 61-75 years, and1 patient (0.28%) was 
>75 years old. The age group 46-60 years 
(145 patients) had the highest percent  
(40.06%). The youngest child was 41/2 years 
old and 2nd youngest child was 12 years  
old. 
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Table 1.  Characteristics of the patients 

Characteristics Genotype Genotype 
indeterminate Total 

1 3 6 2 
Age (year), Mean (±SD) 
Sex 
   Male (%) 
   Female (%) 

48.78±12.12 
 

50(49.02) 
52(50.98) 

46.10±11.56 
 

87(48.88) 
91(51.12) 

46.10±11.56 
 

34(51.52) 
32(48.48) 

57±9.79 
 

0(0) 
4(100) 

48.58±8.75 
 

4(33.33) 
8(66.67) 

47.12±11.60 
 

175(48.34) 
187(51.66) 

Non-cirrhotic patient  
  Cirrhosis (%) 
    A 
    B 

 
86(84.31) 
15(14.71) 
1(0.98) 

 
141(79.21) 
36(20.22) 
1(0.56) 

 
60(90.91) 
6(9.09) 
0(0.00) 

 
3(75) 
1(25) 

0(0.00) 

 
7(58.33) 
4(33.33) 
1(8.33) 

 
297(82.04) 
62(17.13) 

3(0.83) 
Presence of associated disease 
   Yes (%)  
   No (%) 

 
69(67.65) 
33(32.35) 

 
100(56.18) 
78(43.82) 

 
43(65.15) 
23(34.85) 

 
3(75.00) 
1(25.00) 

 
7(58.33) 
5(41.67) 

 
222(61.33) 
140(38.67) 

Baseline  ALT±SD(IU/L)   60.64±46.86 61.94±42.77 52.75±43.03 28.75±21.62 56.27±33.63 59.37±43.70 
HCV RNA 
   ≤800,000 IU/ml (%) 
   >800,000 IU/ml (%) 

 
36(35.29) 
66(64.71) 

 
69(38.76) 

109(61.24) 

 
23(34.85) 
43(65.15) 

 
2(50.00) 
2(50.00) 

 
7(58.33) 
5(41.67) 

 
137(37.85) 
225(62.15) 

SD=Standard deviation, ALT: Serum alanine aminotransferase levels, Associated diseases (such as controlled 
diabetes, hypertension, bronchial asthma, old Koch’s lung, gall stones, renal stones) 
 
Genotype distribution of the patients  

Of the total 362 patients, 102 patients 
(28.18%) had genotype HCV-1b infection, 
178 patients 49.17%) had HCV-3  infection, 
66 patients (18.23%) had HCV-6 infection, 
4 patients (1.10%) had HCV-2 infection and 
12 patients (3.31%) had HCV-indeterminate 
infection (Table 2). 
Efficacy 
Of the total 362 CHC patients, 65(17.95%) 
dropped out, and 297(82.04%) continued on 
the therapy. Of the 297 patients who 
continued therapy 5(1.68%) were break-
through, 6(2.02%) were non-responders and 
286(96.29%) patients achieved HCV RNA 
undetectable at the end of treatment 
response (ETR). 
 
Table  2.  Treatment  completion and pattern of 

response to PEG and RBV dual 
therapy 

Virological 
response 

Genotype Genotype 
indeterminate Total 1 3 6 2 

Drop out 25 19 14 1 6 65 
Breakthrough 0 2 3 0 0 5 
Null responder 5 1 0 0 0 6 
ETR 72 156 49 3 6 286 
Total 102 178 66 4 12 362 

ETR=End of treatment response 

In 286 patients who reached the end of 
treatment response, 91(31.81%) were not 

tested for SVR (sustained viral response, 
i.e., undetectable HCV RNA 24 weeks after 
completion of treatment) and 195(68.18%) 
were tested for SVR. Among the follow-up 
SVR tested 195 patients, 167(85.64%) 
patients achieved SVR and 28(14.35%) 
patients showed relapse. Among patients 
who achieved SVR, SVR rates were 
(81.25%) in genotype 1, (85.45%) in geno-
type 3, (90.32%) in genotype 6, (100%) in 
genotype 2 and 4 patients and (100%) for 
genotype indeterminate. The total number of 
patients who experienced a relapse during 
follow-up was 28 of 195(14.36%), including 
9(18.75%) in genotype 1, 16(14.55%) in 
genotype 3, 3(9.68%) in genotype 6, 0(0%) 
in genotype 2 and genotype indeterminate 
(Table 3). 
The rate of RVR in genotype 3(56.25%) 
was higher than that in genotype 6(54.55%) 
and even higher than that in genotype 1 
(34.69%), and the difference was statis-
tically significant (Pr=0.002). 
 
Table  3. SVR rate according to genotypes 

Virological 
response 

Genotype N (%) Genotype 
Indeter-
minate 

Total 1 3 6 2 

SVR 39 
(81.25) 

94 
(85.45) 

28 
(90.32) 

2  
(100) 

4 
(100) 

167 
(85.64) 

Relapse 9 
(18.75) 

16 
(14.55) 

3 
(9.68) 

0  
(0) 

0 
(0) 

28 
(14.36) 

Total 48 
(100) 

110 
(100) 

31  
(100) 

2  
(100) 

4 
(100) 

195 
(100) 
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SVR according to characteristics of the 
patient (age, sex, cirrhotic status, viral load)  
The SVR response according to age, sex, 
cirrhotic status, basal viral load and 
presence of RVR was not statistically signi-
ficant in the study among genotype 1, 3 and 6. 

Safety 
Treatment was generally well-tolerated with 
no unexpected safety concerns. Serious 
adverse events (death or any kind of life-
threatening event) were not noted. 

Table  4. Adverse affect rates 

         Adverse effects  Total  no. (%) 
Laboratory abnormalities  
   Hemoglobin (mean)  
     10-12 g/dL 146(48.34) 
      8-10 g/dL 128(42.38) 
      <8  g/dL 28(9.27) 
   WBC level(10^6 /µL)  
      <2  79(22.90) 
      2-4 241(69. 86) 
      >4 25(7.25) 
   Neutrophil level  
      0.7-1.5x109/L 156(66.67) 
      <0.7x109/L 78(33.33) 
   Platelet level  
      60-150 143(68.10) 
      <60 67(31.90) 
Thyroid dysfunction  
      Hyperthyroid 12(40) 
      Hypothyroid 18(60) 
      Flu-like symptoms  227(70.28) 
      Alopecia    111(34.47) 
Weight  loss    
      -<10 105(42.86) 
      -11-20 109(44.49) 
      -20-30   31(12.65) 
Nausea & anorexia   258(79.88) 
Cough  64(19.81) 
Depression (impaired concentration,    
  irritability & insomia)  

159(48.92) 

Pruritus    70(21.60) 
Rash  55(16.98) 

 
As Table 4 showed, 28(9.27%) patients had 
a hemoglobin concentration <80 g/L, 
78(33.33%) patients had a neutrophil count 
<0.75×109/L, and 67(31.90%) had a platelet 
count <60×109/L. For thyroid dysfunction 
during treatment, 12(40%) patient had 
hyperthyroid and 18(60%) had hypothyroid.  

For the other side-effects, 227(70.28%)    
had flu-like symptoms, 111(34.47%) patients 
had alopecia, 258(79.88%) had nausea      
and anorexia, 64(19.81%) had cough, 159 
(48.92%) had depression (impaired con-  

centration, irritability and insomia) and          
55(16.98%) had rash. Regarding weight loss, 
31(12.65%) patients had significant weight 
loss of 20-30 pounds, 109(44.49%) patients 
had weight loss of 11-20 lbs and 105 
(42.86%) had weight loss of <10 lbs.  
 

DISCUSSION 
 

A total of 362 patients, 175 males (48.34%) 
and 187 females (51.66%), age ranging from 
4 to 77, the mean age of 47.12(±SD11.60) 
years, during 2008-2012, were treated with 
combination therapy of weekly Peg IFN 
alfa-2a (90 or 135 or 180 µg) plus daily oral 
ribavirin (RBV) 800-1200 mg/day, 48 weeks 
for genotype 1/6 and 24 weeks for genotype 
2/3 or extended for 4 to 12 weeks depending 
on RVR result for all genotypes. 

Of the total 362 patients, 65(17.95%) 
dropped out, and 297(82.04%) continued the 
therapy. Of the continued therapy 297 pati-
ents, 5(1.68%) were breakthrough, 6(2.02%) 
were non-responders and remaining 286 
(96.29%) patients achieved ETR. Of ETR 
286 patients, 91(31.81%) were not tested for 
SVR and 195(68.18%) were tested for SVR.  

Among SVR tested 195 patients, 28(14.35%) 
were relapse cases and 167(85.64%) pati-
ents achieved SVR. Among patients who 
achieved a SVR, SVR rates were (81.25%) 
in genotype 1, (85.45%) in genotype 3, 
(90.32%) in genotype 6, (100%) in genotype 
2 and (100%) for genotype indeterminate. 
The total number of patients who experi-
enced a relapse during follow-up was 28 out 
of 195(14.36%) including 9(18.75%) in 
genotype 1, 16(14.55%) in genotype 3, 3 
(9.68%) in genotype 6, 0(0%) in genotype 2 
and genotype indeterminate. 

In our study, HCV genotype 3 was found    
to be the commonest with 178 patients 
(49.17%), followed by genotype 1 in 102 
patients (28.18%), genotype 6 in 66 patients 
(18.23%), genotype indeterminate in 12 
patients (3.31%) and genotype 2 in 4 
patients (1.10%).  Genotypes HCV-4 and 
HCV-5 were not found in our study.  
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In Europe and the U.S., the prevalent 
genotypes are HCV-1, HCV-2, and HCV-3. 
In Japan, the HCV-3 genotypes are rare, 
with HCV-1 and HCV-2 dominating. 
Genotypes HCV-5 and HCV-4 are detecting 
in Egypt and the Middle East, while HCV-6 
appears mainly in South Africa and Hong 
Kong.5 Type 6 is also prevalent in South 
East Asia, Asian Americans and Asian 
Australians. Epidemiological differences in 
age distribution of major types and the risk 
factors associated with particular genotypes 
have become apparent. In Europe, type 3 
and 1 are relatively more common in young 
individuals with a history of intravenous 
drug use.4  

The major clinical difference between 
genotypes is the response to antiviral 
therapy. In other studies, sustained response 
to interferon-α alone or in combination with 
ribavirin is markedly less for genotype 1 
than for genotypes 2 and 3.6 Genotype 1 
implies worse results and indicates therapy 
for 1 year, rather than 6 months.7 But, 
genotype 1 also gets good sustained res-
ponse (SVR-81.25%) in our study. Type 4, 
largely found in the Middle East, is also 
associated with a poor response to 
interferon.8 

The standard treatment regimen for HCV 
infection up to 2011 was peg-IFN alfa plus 
ribavirin. A number of host and viral factors 
influence SVR rates in patients with chronic 
hepatitis C.9, 10 Possible factors predicting a 
favorable response to antiviral therapy in 
chronic HCV infection are age, female, 
absence of cirrhosis, the genotype of the 
infecting HCV strain and low baseline HCV 
RNA level.7 

In one study,11 a total of 387 CHC patients, 
aged 18-65 years of both genders, were 
treated with pegylated interferon alpha 2a/b 
and ribavirin lasting 24 or 48 weeks, 
depending on virus genotype. 

HCV RNA was undetectable in 79.7% of 
patients at the end of treatment. SVR was 
70.5%. The following parameters confirmed 
better efficiency for SVR: age <or=40 

(84.3% vs. 59.1%; p<0.0005) and absence 
of cirrhosis (75.6% vs. 58.3%; p=0.003).  

In another study,12 176 CHC patients, 
included in the multicenter trial from 8 refer-
ence centers in Serbia, were treated with 
standard PEG IFN alfa-2a and RBV. Of the 
treated patients with CHC 65.9% were 
males and 60.2% were aged over 40 years 
old, 63% had HCV RNA >400.000 IU/mL, 
76.1% had HCV G1/4. SVR was achieved 
in 78.9% of patients (G1/4 79.1%; G2/3 
78.1%). The factors indicating a poorer 
efficacy were age >40 (p<0.05), high basal 
viremia (p=0.013), and the reduction of 
PEG IFN alfa-2a and RBV doses, with 
interruption of therapy (p<0.001).  

The response according to the age, sex, 
cirrhotic status and basal viral load was not 
statistically significant in our study. In our 
study, children can tolerate the therapy 
without any disturbance in their educational 
training. 

SVR rates achieved with pegylated inter-
feron plus ribavirin combination therapy 
with 48-week treatment duration in geno-
type 1 patients13-17 were 46% in 298 patients  
in a study of 2002,18 52% in 271 patients in 
another study of 2004,19 52% in 95 patients 
in the study of 2006,13 60% in 90 patients  
in the study of 200514 and 61% in 99 
patients in the study of 2006.15  
High rates of SVR >90% have been 
achieved with 24-week treatment duration 
with pegylated interferon plus ribavirin 
combination therapy in genotype 2/3. SVR 
rates achieved were 84% in 96 patients by  
in a study,19 80% in 71 patients by another 
study in 2004,16  95% in 100 patients by   
the other study in 2006.17 Overall SVR rate 
achieved with pegylated interferon plus riba-
virin combination therapy14, 18, 19 was 66% 
including 56% in 453 patients in one 
study,18 63% in 436 patients in another 
study19 and 66% in 134 patients in the study 
of 2005.14  

In our study, the therapy is effective (SVR 
≥80%) regardless of the genotype and well 
tolerated in Myanmar patients. Overall SVR 
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rate (SVR≥80%) was much higher than the 
western population. The following factors 
may explain reason for the high SVR rate of 
patients.  

First, base on the absence of RVR, the 
treatment duration was increased especially 
in genotype 3 patients up to 36 weeks. 
Secondly, the ribavirin dose used in the 
present study was high dose of the 
frequently recommended (1000-1200 mg 
daily) but 28(9.27%) patients had a 
hemoglobin concentration of <80 g/L. 

Third, adherence to peg-IFN regimen was 
reported to be an important factor for SVR. 
Patients were enthusiastic to adhere and 
complete the therapy in our study.  

Lastly, the high frequency of the rs12979860 
genotype CC in Asian population20 also may 
explain the reason for high SVR rate of our 
patients though we did not test for IL28B 
genotype in our study. Serious adverse 
events (death or any kind of life-threatening 
event) were not noted in this study.  
Though this retrospective analytic study 
regarding of therapy was found to be 
effective in patients enthusiastic patients 
eager to complete the treatment, this therapy 
is expected to be replaced by newer, shorter 
and simple at oral therapy with less side-
effects. In conclusion, our study indicated 
that the peg-IFN combined with ribavirin in 
the treatment of chronic hepatitis C had 
been effective in Myanmar patients though 
we will no longer use this months long 
therapy with many poorly tolerable side 
effects when DAA are available in Myanmar. 
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