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EDITORIAL 

 
 As the years pass, the volume of the Myanmar Health Sciences 

Research Journal becomes twenty-eighth in the new year 2016. Time is 

very precious that every learned person seeks to utilize every moment as a 

good opportunity without wasting time, especially in this Information 

Technology era. These days, Myanmar medical researchers have an easy 

access to submit their manuscripts to MHSRJ around the clock, using 

Online submission at its website (www.myanmarhsrj.com) which has been 

successfully launched since January 2016. We are happy to hear that most 

users are very pleased to retrieve full text of all articles which have been 

published since 1989, after registering as members on the website.  

A total of 12 original articles and 1 short report appeared in this 

issue of Vol. 28, No. 1, April, 2016. The leading article is on the topics of                   

“Initiation of Hospital-based Active Typhoid Fever Sentinel Surveillance 

among Suspected Cases in Mandalay”. Assessing the public health burden 

of enteric fever in the population by isolation and determining the 

antibiotic sensitivity pattern of isolates will potentially support the 

expanded programme on Immunization (EPI) schedule of infant 

immunization and for establishing the system to get early diagnosis, 

effective treatment and prevention which are important for the patients.  

Apart from it, others are about Effect of zinc supplementation on 

physical growth and serum zinc level of primary school children, 

Comparison of serum epidermal growth factor receptor and 

cyclooxygenase-2 levels in patients with non-small cell carcinoma of lung 

and normal subjects, Anti-inflammatory activity of Alstonia Scholaris (L.) 

R. Br. on carrageenan induced albino rats, Serum coenzyme Q10 level, 

blood lactate/ pyruvate ratio and serum cholesterol level in patients on 

statin therapy, Occupational health perception and practices of workers in 

Gold Leaf (Shwe Saing) Traditional Industry in Mandalay, Clinical 

outcomes    of   patients   with   mild   acute   pancreatitis   treated  without   
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antibiotics, Survival of HIV infected children on antiretroviral therapy, 

Assessment of respiratory and sympathetic cardiovascular activities in 

obese and non-obese young adult medical students, Quality assessment of 

antimalarials in two border areas (Tamu and Muse), Distribution of 

Helicobacter pylori virulence genes among gastric cancer and non-cancer 

dyspeptic patients, Identification of dengue virus serotypes in children 

with dengue infection admitted to Yangon Children’s hospital, and Use of 

IS6110 PCR assay for rapid diagnosis of genitourinary tuberculosis. 

We, the Editorial Committee of MHSR Journal, are very certain that 

the research findings published in this issue will provide positive and 

updated impact to promote health status of our people. Last, but not the 

least, great efforts of all authors in this issue are creditably appreciated for 

their respective research studies. 
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Initiation of Hospital-based Active Typhoid Fever Sentinel  
Surveillance among Suspected Cases in Mandalay 

 
Saw Myat Thwe1*, Aung Kyaw Kyaw1, Kyaw Ko Ko Htet1, Tin Maung Han2, Thi Tar3, 

Khin Myint Kyi4, Mie Mie Lwin1, Nilar Tun2 & Yi Yi Myint1 

 
1 Department of Medical Research 

2University of Medicine (Mandalay) 
3550-Bedded Children’s Hospital (Mandalay) 
4300-Bedded Children’s Hospital (Mandalay)  

 
Typhoid fever is a global health problem, caused by the bacteria Salmonella 
Typhi, Paratyphi A & B, foodborne pathogens worldwide. Clinicians 
usually diagnose mainly and only by single Widal test as quick management 
are needed. Blood culture is the mainstay of the diagnosis. Typhoid fever 
morbidity/mortality was one of the public health problems and multi-drug 
resistant S. Typhi is detected. Most cases occur in persons aged between       
3-19 years. Typhoid vaccine is popular and commercially available. This 
hospital- and laboratory-based, Prospective study was done aiming for a 
preventive programme that can potentially be given in the expanded 
programme on (EPI) schedule of infant immunizations, to assess the public 
health burden of enteric fever in the population by isolation and to 
determine the antibiotic sensitivity pattern of isolates. Depending on the age 
of the patient, 2 ml of venous blood from child case and 5 ml of venous 
blood from adult case were collected prior to antibiotic therapy by using 
disposable syringes and immediately inoculated into blood culture bottle 
after getting written informed consent, explaining the purpose and benefits. 
This study was performed from 1st Feb 2012 to 13th Nov 2013 with a total of 
324 participants at Emergency Unit of medical ward, Mandalay General 
Hospital and pediatric wards of both Children’s Hospitals. One hundred and 
forty-six cases revealed no sign of growth in culture bottles. The rest 
showed no growth on sub-culture 56(31.5%), Streptococcus species due to 
skin contamination 3(1.7%), Salmonella Typhi 8(4.5%), respectively. 
Negative blood culture cases may be due to abacteraemia during the sample 
time and may be due to infection other than Salmonella species, such as 
Brucella, fastidious organisms and anaerobic bacteria. Antibiotic sensitivity 
pattern showed that Salmonella Typhi isolates were resistant to conventional 
antibiotics (chloramphenicol, septrin, ampicillin).  

Key words: Entric fever, Blood culture, Antibiotic sensitivity 

 
INTRODUCTION 

 
Typhoid fever is a global health problem, 
caused by Salmonella enterica serovir 
Typhi and Paratyphi A & B, foodborne 
pathogens worldwide. Typhoid fever is still 
common in the developing world. South-
east Asia and South-central Asia regions 
have high incidence of typhoid fever 
(>100/100,000 cases/year).1 The disease is 
underestimated because there are no reference 

bacteriology laboratories in most areas of 
developing countries.2-4 In September 2000, 
an enteric fever outbreak was occurred in 
Madaya Township, Mandalay Region and 
the attack rate was 1.2%.5  
Blood culture is the mainstay of the 
diagnosis  of  this  disease. Clinicians  tend to 
__________________________________________ 
*To whom correspondence should be addressed. 
Tel: +95-933142693 
E-mail:drsawmyatthwe@gmail.com 
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diagnose typhoid fever by single Widal test 
for suspected case as quick management are 
needed.6-12 Morbidity and mortality of 
typhoid fever is one of the public health 
problems and multidrug-resistant S. Typhi is 
also detected in some countries. In areas of 
endemicity and in large outbreaks, most 
cases occur in persons aged between 3 and 
19 years. On the other hand, typhoid 
vaccines are available in typhoid control and 
prevention. The high disease burden in pre-
school children in certain sites highlights the 
importance of vaccines. Various pathogens 
poses a major public health challenge in 
many countries because of the diversity of 
pathogens causing disease, limited capacity 
of laboratories to identify these pathogens, 
and fewer resources allocated to support 
surveillance activities.13 Diagnostics tools 
for infectious diseases in particular require 
an investment in training, infrastructure and 
technology. Laboratory-based surveillance 
requires coordination among clinicians and 
laboratory personnel to optimize diagnostic 
procedures and ensure high-quality data 
collection. 

In Upper Myanmar, the data for the 
incidence of typhoid fever and sentinel 
surveillance system are still required and 
there is a need to establish the system to get 
early diagnosis, effective treatment and pre-
vention which are important for the patients.  
 

MATERIALS AND METHOD 
 
This hospital- and laboratory-based, pro-
spective study was conducted with a total of 
324 participants at Emergency Unit of 
medical ward, Mandalay General Hospital, 
pediatric wards of 300-bedded Children’s 
Hospital and 550-bedded Children’s Hospital, 
Department of Microbiology, University of 
Medicine (Mandalay) and Bacteriology 
Research Division, Department of Medical 
Research (Upper Myanmar) from Feb 2012 
to Nov 2013.  

Sample collection 
Data collection was started by collecting the 
blood specimens at Emergency Unit of 

medical ward, Mandalay General Hospital 
because of getting the blood sample before 
giving prescribed antibiotics by clinician 
and for collection of children blood sample 
requested to on duty staffs for collecting    
the blood culture sample before giving 
prescribed antibiotics. Blood culture bottles 
contain Brain Heart Infusion Broth 
(HIMEDIA).  
Five milliliters of venous blood samples 
from adult patients and two milliliters         
of venous blood samples from pediatric 
patients were taken (under strict aseptic 
condition to prevent contamination) after 
getting informed consents from the partici-
pants (both patients and guardians) after 
explaining the purpose and benefits of the 
research.  

Culture identification 

Blood culture bottles were carried to the 
Bacteriology Research Division, Department 
of Medical Research (Upper Myanmar) to 
incubate aerobically at 37ºC. Signs of 
growth were inspected daily and when 
noticed, sub-cultured onto MacConkey and 
Deoxycholate Citrate Agar plates. In the 
absence of visible growth, the broth were 
subcultured on day 1, 2, 4 and 7. On the   
day 10, all blood cultures were subculture   
before being discarded as negative. Positive 
subcultures underwent further procedure by 
using standard microbial techniques to 
identify organism.  

Antibiotic sensitivity 

Antibiotic sensitivity pattern of isolates was 
determined by using Kirby-Bauer disc 
diffusion method on Mueller-Hinton agar. 
Resistant pattern for seven antimicrobial 
agents (chloramphenicol, septrin, cefrti-
axone, nalidaxic acid, gentamycin, ampi-
cillin, amikacin) were assessed.  

Serotyping 
For Salmonella Typhi, serotyping was 
performed by using slide agglutination test 
with Vi antiserum, Samonella O factor 2, 4, 
7 and 9 antiserum and Salmonella H factor 
a, b, c and d antiserum.    
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Ethical consideration 
This study was approved by the Ethical 
Review Committee of Department of 
Medical Research (Upper Myanmar).   
 

RESULTS 
 

Age, sex,    education level,  economic status,  
use of water supply, use of drinking water 
supply, type of latrine used of enrolled 
participants (both guardian and adult cases) 
among participants are shown in Table 1.      
In this study, 24.4% of the participants used 
non-fly proof latrine. 
 
Table 1.  Demographic    characteristics   of 

participants (n=324) 

      Characteristics Number Percent 

Age (years)   
 2-12 304 93.8 
 Above 12  20 6.2 
   Total 324 100.0 
Sex   
 Male 180 55.6 
 Female 144 44.4 
   Total 324 100.0 
Education level   
 Illiterate 95 29.3 
 Read and Write 57 17.6 
 Primary 109 33.6 
 Secondary & above 63 19.4 
   Total 324 100.0 
Economic status   
 Low 160 49.4 
 Middle 118 36.4 
 High 46 14.2 
   Total 324 100.0 
Use of water supply   
 Public 173 53.4 
 Private 151 46.6 
   Total 324 100.0 
Use of drinking water supply 
 Purified 65 20.1 
 Boiled 24 7.4 
 Ordinary 235 72.5 
   Total 324 100.0 
Type of latrine used   
 Sanitary latrine 245 75.6 
Open(non-fly proof) pit 79 24.4 
   Total 324 100.0 

 
Only 10% of the participants revealed 
history of eating of milk and milk related 
food within 2 weeks before onset of fever. 
Thirty percent of participants stated that 
history of eating food sold by street vendor 
within 2 weeks before onset of fever. Fifty 
percent suffered abdominal symptoms in 

this study. Duration of fever of participants 
was varied from 3 days to 7 days. Blood 
culture results were shown in Table 2. 
 
Table  2. Bacteria  isolated from culture positive 

cases  

      Blood culture results Number Percent 
No sub-culture growth 56 31.5 
Salmonella Typhi 8 4.5 
Escherichia coli 3 1.7 
Pseudomonus aeruginosa 7 3.9 
Shigella species 4 2.2 
Proteus species 3 1.7 
Klebsiella species 5 2.8 
Staphyloccus aureus 43 24.2 
Streptococcus species due to skin  
  contamination 

3 1.7 

Unidentified gram-negative bacteria 38 21.3 
Gram-positive bacilli (Bacillus   
   species) due to contamination 

8 4.5 

Total 178 100 

 
Table 3. Antibiotic sensitivity pattern of           

Salmonella Typhi 

     Antibiotics                    Salmonella Typhi (%) 
 Ampicillin 25 
 Amikacin 75 
 Gentamycin 75 
 Septrin 25 
 Chloramphenicol 25 
 Ceftrixone 75 
 Nalidaxic acid 75 

 
No organism was isolated in the primary 
culture bottle i.e., sterile cases (146 cases) 
and it may be due to a bacteraemia during 
the sample collection time. The antibiotic 
sensitivity pattern of Salmonella Typhi is 
shown in Table 3. 
 

DISCUSSION 
 

In this study, 31.5% showed no sub-culture 
growth although there was sign of growth 
noted in primary culture bottle and 1.7% 
was skin contamination. Normally, 10% of 
the blood culture specimens would be 
contaminated. In this study, Salmonella 
Typhi was isolated from only 4.5% of blood 
cultures, of which only one was adult case 
and the rest were children cases. Antibiotic 
sensitivity pattern of Salmonella Typhi was 
already shown in Table 3.  
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In a study done on children admitted to 
Yangon Children’s Hospital in 1999,         
the commonest pathogen isolated was 
Salmonella Typhi (43.1%) and others were 
Escherichia coli (12.3%), Staphylococcus 
aureus (7.7%), Pseudomonas aeruginosa 
(7.7%), Streptococci, Shigella, Diplococci, 
Klebsiella and Acinetobacter. Salmonella 
Typhi identified in the above study were 
resistant to conventional antibiotics (chlo-
ramphenicol, septrin, amoxilcillin, ampi-
cillin) used for treatment of typhoid fever.14 

The results of this study differ from 
previous study due to differences in time 
and place of the two studies. 
Conclusion 
In the present study, only 8(4.5%) of the 
blood culture showed growth of Salmonella 
Typhi and 54.9% of total cases showed 
positive blood culture results. Contami-
nation results are also noted in the study. 
Negative blood culture cases may be due to 
a bacteraemia during the sample time and 
anaerobic bacteria. Sterile subcultures may 
be due to fastidious organisms and prior 
antibiotic usage.   
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Effect of Zinc Supplementation on Physical Growth and Serum Zinc 
Level of Primary School Children in North Dagon Township 

 
Thuzar Htwe*, Mya Thanda Sein & Than Oo 

 
Department of Physiology, University of Medicine 2 (Yangon) 

 
This study aimed to determine the effect of zinc supplementation on 
physical growth and serum zinc level of primary school children in North 
Dagon Township, Yangon. This study was a community-based, quasi 
experimental study on apparently healthy 76 children aged 7-9 years. The 
children were randomly assigned to either zinc group (n=38) or placebo 
group (n=38). Zinc group received 5 ml of zinc sulphate containing 10 mg 
elemental zinc and 1 ml of vitazone syrup per day, and placebo group 
received only 1 ml of vitazone syrup. The supplementation continued for       
4 months in both groups. Anthropometric measurements such as height, 
weight, mid arm circumferences, skinfold thickness (biceps, triceps, 
suprailiac, subscapular) and lean body mass were taken at the beginning and 
three visits with 40-day interval. Blood samples were taken before and at   
the end of the intervention. At the end of the intervention period, serum   
zinc level significantly increased in the study group (80.44±7.02 vs. 92.28± 
8.64 µg/dl, p<0.001) whereas there was no significant difference in control 
group (79.24±6.42 vs. 85.92±6.27 µg/dl). Effect size of zinc supplemen-
tation was 0.73. There was no significant effect of zinc on height, weight, 
mid arm circumferences and skinfold thickness. However, significant 
increment in lean body mass was found after zinc supplementation. In 
conclusion, the present study showed that zinc supplementation for four 
months improved lean body mass of apparently healthy primary school 
children in North Dagon Township. 

Key words: Zinc supplementation, Serum zinc level, Mid arm circumference,  Skinfold thickness, Lean body mass 
 

INTRODUCTION 
 

Zinc plays a critical role in the cellular 
growth, cellular differentiation, and meta-
bolism of higher plants and animals.       
Zinc deficiency has linked to growth 
retardation, weight loss and hypogonadism.1 
Marginal and moderate zinc deficiencies in 
children with impairment in their growth 
have been reported from developed and 
developing countries.2 Zinc deficiencies have 
been regarded as a public health problem 
especially in the developing countries 
affecting 38-50% of children.3, 4 Currently, 
there is no single sensitive index of mild 
zinc deficiency in human. A combination of 
biochemical and functional indexes are 
usually used, but these do not always reflect 
the true picture at the tissue level.5-7 

Plasma or serum zinc levels are frequently 
normal in conditions of mild deficiency. 
The levels in moderate to severe deficiency 
are typically <60 µg/dl.8 The standard for  
the diagnosis of deficiency is the response 
to a trial of supplementation with outcomes 
such as improved linear growth or weight 
gain, improved appetite, and improved 
immune functions. A positive response to 
supplementation is considered as evidence 
of pre-existing deficiency. 

In Ecuadorand Iran, developing countries, 
malnourished as well as apparently healthy 
pre-school children who had suffered pre-
existing  deficiency had  positive effects  of 
___________________________________ 
*To whom correspondence should be addressed. 
Tel: +95-9786544399 
E-mail: tzh77.dr@gmail.com 
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zinc supplementation on growth.9-11 In 
United States, the pre-school and school-age 
childrendid not show any response to zinc 
supplementation and considered as there 
was no zinc deficiency in that children.12 

As Myanmar is one of the developing 
countries, risk of zinc deficiency would be 
increased. There were some clinical trials to 
determine the effect of zinc supple-
mentation in infants13 and children with 
diarrhoea14 and severe pneumonia.15  In their 
studies, zinc supplementation enhanced 
growth and improved morbidity of diarrhoea 
and pneumonia. However, responses to       
zinc supplementation in apparently healthy 
children havenot been conducted previously. 
Therefore, the present study was undertaken 
to investigate the response of zinc supple-
mentation on physical growth in primary 
school children in North Dagon Township. 
 

MATERIALS AND METHODS 
 

Subject selection  
The study was designed as a community-
based, quasi experimental study. A total      
of 76 children (39 males and 37 females) 
were recruited from low social economic 
family based on monthly income, parental 
education, occupation and housing condition. 
They were from No. 3, primary school in 
the North Dagon Township and between 
normal and (-2SD) of weight for age and 
height for age. Written informed consents 
were obtained from mothers of all children. 
The children were divided into two groups 
by lottery. Even-number subjects were taken 
as study group and odd-number subjects 
were taken as control group. Sample size 
was calculated as formula described by 
Lemeshow.16 This study was approved by 
Ethical Board of University of Medicine 2 
(Yangon). 
Study design 
The zinc supplement group received           
10 mg zinc as zinc sulphate in 5 ml syrup 
(Ora zinc, NavanaPharmaceuticals Ltd, 
Bangladesh) and 1 ml of vitazone syrup 

(Vitazone, Myanmar Pharmaceutical Factory, 
Yangon). The placebo group received only 
1 ml of vitazone syrup. Supplementation  
trail was done for 4 months or 120 days.  

The mothers of children were given one or 
two 100 ml bottle of syrup and instructed to 
feed their child one spoonful of syrup at 
three hours after lunch. After 40 days, the 
mother along with her child came to the  
No. 3, Primary school in the North Dagon 
Township and another two bottleswere then 
given. Administration was done by teacher 
in school days and by parents in holidays. 
Monitoring and reinforcement of the syrup 
ingestion were also done at the follow-up 
visits. Each mother was asked whether she 
had encountered any problem when feeding 
the syrup and was asked about compliance 
of syrup by her child. 
Anthropometric assessments were done all 
subjects in both groups at the start, visit 2 
(i.e., 40th day of supplementation period), 
visit 3 (i.e., 80th day of supplementation 
period) and at the end of supplementation 
period (i.e., 120th day of supplementation 
period). About 5 ml of venous blood were 
collected before and after intervention to 
determine serum zinc concentration. Then, 
it was centrifuged to obtain serum and 
stored at -20ºC until analysis. 

Anthropometric measurements included were: 
(i) Body weight (nearest 0.1 kg) using glass 

electronic personal scale (Model EB 
9003), 

(ii) Height (nearest 1mm) usinga wooden 
height measuring instrument (stadiometer), 

(iii)Mid-arm-circumference (MAC) (nearest 
1 mm with flexible measuring tape), and 

(iv) Skinfold thickness (biceps, triceps, sub-
scapular, suprailiac) to the nearest 1 mm 
with Harpenden skin fold caliper.  

Lean body mass was calculated by the 
formula described by Brook and Siri.17, 18 

Assessments were done at the beginning and 
every 40 days after the start of the trial up to 
120 days (a total of four times). Serum zinc 
concentration was measured with Atomic 
Absorption Spectrophotometry.  
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Statistical analysis 
The results were expressed as mean±SD. 
SPSS version 16 (SPSS software Inc., 
Chicago, IL, USA) was used for data 
analysis. Comparison of changes in para-
meters from 1st assessment to 2nd, 3rd and 4th 
assessments between study group and 
control group were analyzed by using 
unpaired Student’s ‘t’ test. Skewed data 
were expressed as median and interquartile 
range and they were computed by non-
parametric test, Mann Whittney U test. 
Effect size of zinc supplementation was 
calculated as the difference between the 
means of the serum zinc level in study and 
control groups divided by their pool SD. The 
p value ≤0.05 was considered as significant. 

 
RESULTS 

Table 1 shows baseline anthropometric 
parameters of subjects in both groups. After 
120 days of supplementation, serum zinc 
level increased significantly in the study 
group but not in the control group (Table 2). 
Comparison of height gain, weight gain and 
decrement    of   MAC  were   also  shown   in 

Table 1. Baseline anthropometric parameters of 
subjects (mean±SD)  

Parameters Group (n=38) 
Study               Control  p value 

Height (cm) 118.1±4.7 119.5±4.4 NS 
Weight (kg) 19.0±2.3 19.6±2.2 NS 
MAC (cm) 16.2±1.1 16.4±1.2 NS 
Skinfold  thickness (mm) 
  Biceps  4.85±0.9 4.7±1.3 NS 
  Triceps 6.6±1.4 6.7±1.5 NS 
  Sub-scapular 5.2±0.9 5.1±1.0 NS 
  Supra-iliac 4.5±1.2 4.4±1.1 NS 
Lean body mass (kg)  17.2±2.4 17.7±2.3 NS 

NS indicates no significant difference between groups. 

Table 2. Comparison of serum zinc levels before 
and  after supplementation  in the study  
and control  groups 

Group (n=38) 
Serum zinc level (µg/dl) (mean±SD) 

Before 
supplementation 

After 
supplementation 

Study  group  80.44±7.02 92.28±8.64* 

Control group  79.24±6.2 85.92±6.27 

*=p<0.001  

Table 3. There was no significant difference 
in these parameters between two groups 
except increment in height at 2nd assessment. 
 
Table 3. Comparison  of  height  gain, weight 

gain and decrement of mid arm circum-
ference in study and control groups 

Parameters Group (n=38) 
    Study             Control 

Significant 
level 

Height gain (cm)   
  2nd assessment 0.5(0.3-0.8) 0.3(0.2-0.5) p<0.001 
  3rd assessment 1.2(0.9-1.6) 0.9(0.5-1.5) NS 
  4th assessment 1.7(1.3-2.3) 1.4(0.8-2.1) NS 
Weight  gain (kg)   
  2nd assessment 0.2(0.1-0.5) 0.3(0.2-0.6) NS 
  3rd assessment 0.5(0.25-0.95) 1.1(0.2-1.6) NS 
  4th assessment 0.95(0.5-1.4) 1.5(0.35-1.5) NS 
MAC decrement (cm)   
  2nd assessment -0.3(-0.05-0.4) -0.1(-0.05-0.4) NS 
  3rd assessment -0.4(-0.05-0.3) -0.3(-0.1-0.4) NS 
  4th assessment -0.6(-0.3-0.3) -0.4(-0-0.3) NS 

The data were expressed as Median (Interquartile 
range). NS indicates no significant difference between 
groups. 
 
 

 

 

 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 a & b. Changes in lean body mass from 

1st to 4th assessment in control 
group and study group 
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Median and interquartile range of lean body 
mass increment at 4th assessment in the study 
group and the control group were 1.3 (0.7-1.6) 
and 0.8 (0.6-1.3), respectively. Lean body 
mass increased significantly at the end of the 
study group compared with the control group 
(Fig. 1). 

 
DISCUSSION 

 
No significant effect of zinc supple-
mentation on weight, height and skinfold 
thickness was found in the present study. 
These results agreed with previous double 
blind randomized, placebo-controlled study 
done by Taneja, et al.19 They studied the 
impact of daily zinc supplementation on 
growth in 2482 apparently healthy, not 
stunted and wasted  children, aged 6-30 
months. In that study, children were supple-
mented daily with placebo or zinc to infants 
(10 mg) and to older children(20 mg) for     
4 months. At enrolment, all children also 
received a single dose of vitamin A. Weight 
and length were measured at enrolment and 
4 months later. It was found that after           
4 months of supplementation, the weight 
and length gains in the 2 groups were not 
different.19 
Similarly, Ruz, et al studied in apparently 
healthy not stunted and wasted preschool 
children (46 boys+52 girls) aged 27-50 
months from low socioeconomic condi-
tions.20 Supplemented group received 10 mg 
elementary zinc and the placebo group 
received glucose based syrup without added 
zinc per day for 14 months. No significant 
positive effect was seen on physical growth 
but height gain about 0.5 cm was seen in the 
supplemented group after 14 months. The 
duration of supplementation period in their 
study was longer than that of the present 
study although dose of supplemented ele-
mental zinc was same as the present study. 

Contrary to the present study, Ebrahimi,      
et al from Yasuj University of Medical 
Sciences, Iran, had done a randomized 
placebo controlled trial in apparently 
healthy 804 school children age 8-11 years, 

from primary schools (year 1 to 5) in Yasuj 
City, Southwest of Iran. The children were 
randomly assigned to zinc and placebo 
group. They received daily supplementation 
of 10 mg elementary zinc (2.2 g/l) or 
placebo, in an identical form (syrup) and 
identical pre-coded container, 6 days per 
week, for 7 months. Anthropometric assess-
ment (weight and length) was performed at 
the time of enrolment and monthly 
afterwards. Significant increase in weight 
(mean 1.9 kg) and length (mean 3.25 cm) 
growth was found in zinc group when 
compared with placebo group.21 According 
to the above findings, supplementation 
period could account in part for significant 
effect on the physical growth of the 
children.  

The present study also noted that there was 
a significant increase in lean body mass (fat-
free mass) in the study group compared with 
the control group. This finding was consis-
tent with the previous study.Romana, et al 
studied the effect of additional zinc (as 
either a vitamin supplement or fortified 
cereal porridge) in young 6-8 month old 
Peruvian children.22 Morbidity, plasma zinc 
concentrations and body composition were 
assessed before and after 6 months supple-
mentation. In their study, children receiving 
zinc as a liquid supplement had a mean 
increase in fat-freemass than children 
receiving the Zn-fortified porridge or no 
additional Zn. This increased in lean body 
mass as it may be due to zinc facilitated 
accretion of the tissues. 

Moreover, serum zinc levels before supple-
mentation were 80.44±7.02 µg/dl and 79.24 
±6.42 ug/dl in the study group and control 
group. They were within the normal range 
(70-100 ug/dl) and not significant different 
between two groups. After supplemen-
tation,  serum zinc level increased signi-
ficantly in the study group but not in the 
control group.  

Kikafunda, et al indicated that zinc was the 
limiting nutrient in the nutrition of the 
children with relatively better nutritional 
status, whereas those with poorer nutritional 
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status were deficient in other nutrients that 
limited the response to zinc supple-
mentation.23 Bates, et al also reported that 
zinc may not be limiting if there is an 
inadequate supply of other nutrients. Simi-
larly, Walravens, et al 24  and Gibson, et al 25 
reported that responses to zinc supplemen-
tation were lack in the studies of children in 
developing countries rather than those in 
developed countries. They concluded that 
the children who had better nutritional  
status showed positive responses. Since the 
children in the present study were from low 
socioeconomic family and -2SD of weight 
for age and height for age, less response to 
zinc supplementation might be due to poor 
nutritional status. However, dietary intake 
and nutritional status were not assessed in 
the present study. 
Conclusion  
Among the anthropometric parameters, 
increment of LBM only was the response of 
zinc supplementation in the present study. 
Poor response of zinc supplementation in 
this study indicated that zinc might not be 
limiting nutritional factor in children of the 
present study. Further confirmatory studies 
using randomized control trial with large 
sample size and longer intervention period 
are recommended.  
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Relation of inflammation and cancer can be proven in most of the studies. 
Epidermal growth factor receptor (EGFR) overexpression is one of the 
commonest causes of non-small cell carcinoma of lung cancer (NSCLC). 
Cyclooxygenase-2 (COX-2) enzyme and its products; prostaglandin, 
prostacyclin, thromboxane are involved in inflammation. The aim of the 
study was to compare the serum epidermal growth factor receptor and 
cyclooxygenase-2 levels between patients with non-small cell carcinoma of 
lung and healthy controls. This study included 53 patients diagnosed as 
NSCLC and 16 apparently healthy controls. In 53 patients, 3 patients were 
diagnosed as adenocarcinoma and 50 patients were diagnosed as squamous 
cell carcinoma (SCC) of lung. In both subjects, serum EGFR and COX-2 
levels were determined by ELISA. The mean serum EGFR and COX-2 
levels of NSCLC patients were significantly higher than those of healthy 
controls (170.10±13.80 vs. 3.56±0.48 ng/ml) and (13.21±3.17 vs. 0.62±   
0.15 ng/ml), respectively (p<0.001 in both). Both the mean serum EGFR 
and COX-2 levels of SCC patients (172.10±14.30 ng/ml and 13.60±3.34 
ng/ml) were significantly higher than those of healthy controls (p<0.001 in 
both). Both serum EGFR levels and COX-2 levels of patients with adeno-
carcinoma of lung (137.40±64.70 ng/ml and 6.69±5.52 ng/ml) were          
not significantly different with those of healthy controls (p=0.174 and   
p=0.386), respectively. The mean serum EGFR and COX-2 levels of SCC 
patients were higher than those of adenocarcinoma patients but they were                
not significant (p=0.653 and p=0.363), respectively. These findings indicated 
that EGFR and COX-2 play an important role in carcinogenesis of lung.  
 

Key words: Epidermal growth factor receptor, Cyclooxygenase-2, Non-small cell carcinoma of lung, Prostaglandin 
 

INTRODUCTION 
 
Carcinoma of the lung is the leading cause 
of death worldwide and has a poor 
prognosis. Dysregulation of key pathways 
involved in cellular growth and apoptosis 
results in tumorigenesis. Epidermal growth 
factor receptor (EGFR) is one of the 
products of protooncogenes. EGFR is a kind 
of receptor tyrosine kinase expressed on the 
surface of epithelial cells. EGFR regulates 
vital cellular processes such as proliferation, 
migration, survival and angiogenesis.1 

 

Many chronic skin inflammation or irrita-
tions are known to be associated with 
increased prevalence of squamous cell 

carcinoma.2 Cyclooxygenase-2 (COX-2) is 
an inducible enzyme stimulated by cyto-
kines, growth factors, oncogenes, or tumor 
promoters during inflammation or malig-
nancy. The carcinogenic effect of COX-2 
mainly exerted through the increase level of 
prostaglandin.3 It results in decreased 
apoptosis, increased tumor invasiveness, 
immunosuppression and angiogenesis.4 
 
Involvement of these two molecules in 
carcinogenesis is determined by immuno-
histochemistry (IHC) method  in  vitro studies 
_______________________________ 
*To whom correspondence should be addressed. 
Tel: +95-9046030 
E-mail:dr.thuzarka@gmail.com 
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or cancers other than lung cancer. In this 
study, determination of EGFR and COX-2 
levels were done by ELISA methods in the 
serum of patients with NSCLC.  

 
MATERIALS AND METHODS 

 
It was cross-sectional descriptive study 
conducted from December 2010 to June 
2014. A total 53 numbers of patients 
diagnosed as NSCLC by histology and 
cytology reports by the pathologist were 
collected from Department of Respiratory 
Medicine and Department of Thoracic 
Surgery, Yangon General Hospital were 
included. Sixteen numbers of apparently 
healthy adults who lived in Lanmadaw 
Township and worked at Department of 
Biochemistry, University of Medicine 1 
(Yangon) were selected as control.  

Both men and women patients and normal 
subjects were included. But the patients  
who had renal or hepatic failure with      
high serum creatinine or liver enzymes, 
pulmonary tuberculosis, autoimmune disease, 
other inflammatory diseases and other mali-
gnancies and patients who were taking 
NSAID and or steroid drugs within 3 weeks 
were excluded from the study.  

After taking informed consent, history and 
physical examination, 5 ml of blood were 
collected and serum were stored at -80°C 
before analysis. Determination of serum 
EGFR and COX-2 were done at Nuclear 
Medicine Research Division, Department of 
Medical Research (Lower Myanmar) by 
ELISA method which was a quantitative 
sandwich immunoassay and both kits were 
products of Uscn Life Science, USA.  
 

Data entry was done in Microsoft Excel and 
data analysis was done by using the 
Statistical Package for Social Science 
(SPSS) software version 16. Standard 
statistical methods were applied for the 
calculation of mean, standard error of the 
mean and standard deviation. Comparison 
of the serum EGFR and COX-2 levels was 
analyzed by unpaired ‘t’ test. Significant 

level was decided if the probability levels of 
all tests were <0.05. 
 

Ethical consideration  
 

The proposal of this research was approved 
by Ethic and Research Committee, University 
of Medicine 1 on 18th January, 2012. 
 

RESULTS 
 

Table1. Comparison of serum EGFR and 
COX-2 levels of healthy control and 
NSCLC patients 

 
 
 

Parameter 
 

 

p value 
 
 

Serum EGFR level (ng/ml) 
 

 
 

Healthy control (n=16) 
3.56±0.48 (0.19-5.47) 

 

 
 

NSCLC# (n=53) 
170.10±13.80 (4.14-439.20) 

 
 

<0.001 
 
 

Healthy control (n=16) 
 

 
 

SCC# (n=50) 
172.10±14.30 (4.14-439.20) 

 

 
 
 

<0.001 
 
 

Healthy control (n=16) 
 

 
 

Adenocarcinoma#  (n=3) 
137.40±64.70 (64.70-266.40) 

 

 
 

0.174 
 

 

SCC# (n=50) 
 
 

Adenocarcinoma# (n=3) 
 
 

0.653 
 

Serum COX-2 level (ng/ml) 
 

 
 

Healthy control (n=16) 
0.62±0.15 (0.00-2.03) 

 

 
 

NSCLC# (n=53) 
13.21±3.17 (0.49-145.70) 

 
 

<0.001 
 
 

Healthy control (n=16) 
 

 
 

SCC# (n=50) 
13.60±3.34 (0.49-145.70) 

 
 

<0.001 
 
 

Healthy control (n=16) 
 

 
 

Adenocarcinoma# (n=3) 
6.69±5.52 (0.78-17.73) 

 

 
 

0.386 
 

 

SCC#  (n=50) 
 

 
 

Adenocarcinoma#  (n=3) 
 
 
 

0.363 
 

#=Patients, data were shown in Mean±SEM (range). 
 
Age (mean±SD) of healthy controls, patients 
with NSCLC, SCC and adenocarcinoma of 
lung are 56.38±10.17 years (range=40-73), 
60.83±9.62 years (range=27-79), 60.66±9.85 
years (range=27-79) and 63.67±3.51 years 
(range=60-67), respectively. There is no 
significant difference in age between healthy 
controls and patients with NSCLC or SCC or 
adenocarcinoma of lung (p=0.134, p=0.152 
and p=0.052), respectively. In healthy control 
group, majority (63%) were females but in 
NSCLC patients, majority (70%) were males. 

 
DISCUSSION 

 
Lung cancer was the most commonly 
diagnosed cancer worldwide and had 12.9% 
(1.8 million) of the total new cancer cases.  
It was also the most common causes of 
cancer death and had 19.4% (1.6 million) of 
the total cancer-related deaths.5 
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For therapeutic purposes, carcinomas of the 
lung are classified into two broad groups: 
small cell lung cancer (SCLC) and non-
small cell lung cancer (NSCLC). SCLC and 
NSCLC are clinically and genetically 
distinct. SCLCs are best treated by chemo-
therapy because all are metastatic to other 
tissues. By contrast, NSCLCs are curable by 
surgery if limited to the lung. 
 

EGFR normally involves in cell growth, 
proliferation, cell division, differentiation 
and apoptosis. Over-expression or mutation 
of EGFR activates cellular signaling path-
ways that induce characteristics of cancer 
cells, including angiogenesis, metastasis, 
and invasiveness. Thus, EGFR is as target 
of therapy and have been implicated in 
disease progression, decreased survival, and 
resistance to cytotoxic agents or radiation. 
COX-2 and its products prostaglandin        
are known to play an important role             
in carcinogenesis by stimulating growth, 
survival, invasion, metastasis, and angio-
genesis of tumor cells.  
 

In the present study, the mean serum    
EGFR level in healthy control was 3.56±            
0.48 ng/ml and in NSCLC patients was 
170.10±13.8 ng/ml. The mean serum EGFR 
level of NSCLC patients was significantly 
higher than that of healthy controls 
(p<0.001). The mean serum EGFR level in 
SCC lung patients was also significantly 
higher than that of healthy controls 
(p<0.001). The mean serum EGFR level of 
adenocarcinoma patients was much higher 
than that of healthy controls and it could not 
be concluded that it was not statistically 
significant (p>0.174) because the number of 
adenocarcinoma patients was only 3.  
 

The similar results were seen in other 
studies, however, the method of EGR 
determination was different. Zhu, et al and 
Li, et al in China reported that EGFR 
expression in primary lung cancer tissues 
was significantly higher than those of the 
control although EGFR expression was 
detected by IHC method.6, 7 In the study of 
Fujino, the mean EGFR level in primary 
non-small cell lung cancer tissues was 

significantly higher than in normal tissues 
but serum EGFR level was measured by 
using a competitive radiolig and binding 
assay.8 

Increased serum EGFR level in carcinoma 
of lung may be due to EGFR over-
expression. Over-expression of EGFR can 
occur by amplification or mutation of  
EGFR gene. But Dacic, et al found that 
EGFR over-expression in NSCLC was 
uncoupled with gene amplification.9 Three 
polymorphisms that are associated with 
EGFR over-expression are a polymorphic 
dinucleotide repeat (CA simple sequence 
repeat 1 [CA-SSR1]) in intron one (lower 
number of repeats) and two single nucleo-
tide polymorphisms in the promoter region, 
-216 (G/T or T/T) and -191 (C/A or A/A).10 

There were also other studies which results 
were inconsistent with those of the present 
study. In the study of Lemos-Gonzalez and 
colleagues, the mean serum EGFR level of 
NSCLC patients was significantly decreased 
than that of healthy subjects.11  Schneider,  
et al found that there was no significant 
difference in serum EGFR levels in patients 
with lung caners and healthy controls.12 

Decreased or no difference in serum     
EGFR level in carcinoma of lung may be 
due to different activity of metalloprotease 
enzymes. EGFR extracellular domains and    
its ligands are shed from membrane by 
membrane anchored proteases, a family of a 
disintegrin and metalloproteinase (ADAM). 
The proteolytic activity of ADAM can be 
influenced by factors such as osmotic and 
mechanical stress, G protein-coupled receptor 
activation, activation of proteinkinase C, 
increase in intracellular calcium, serum 
factors and growth factors.13 

In the present study, serum EGFR levels in 
patients with SCC of the lung were higher 
than those of patients with adenocarcinoma 
lung but it can’t be compared because the 
number of adenocarcinoma lung patients 
was only 3. The similar pattern of result was 
obtained, however, EGFR expression was 
determined on tumor cells by IHC method 
rather than ELISA. In the study of Veale,   
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et al in which EGFR was most commonly 
found in SCC (70%) followed by adenocar-
cinoma (50%).14 Dacic and coworkers also 
found that EGFR protein expression was 
more common in SCC (26.2%) than in ade-
nocarcinoma (11.1%) (p=0.0076).9 EGFR 
expression in SCC of lung was more fre-
quently associated with EGFR amplification 
than adenocarcinoma lung (14.5%) vs. 
(3.6%) cases (p=0.0208). 
 

In the present study, the mean serum COX-2 
level of NSCLC patients (0.62±0.15 ng/ml) 
was significantly higher than that of healthy 
controls (13.21±3.17 ng/ml) (p<0.001). In 
most of the studies, COX-2 expression was 
detected by IHC in lung tissues rather than 
serum by ELISA. Li and colleagues (2011) 
found that COX-2 expression was 90% for 
NSCLC tumors and was significantly higher 
than that for normal lung (0%).7 Zhu, Liu 
and Wang detected that COX-2 expression 
in primary lung cancer tissues (52.8%) was 
significantly higher than those of the control 
(p<0.05).6 In the present study, mean serum 
COX-2 level in patients with SCC of the 
lung was higher than that of patients with 
adenocarcinoma of the lung but it was not 
significant (p=0.363). It was not consistent 
with the studies that COX-2 expression was 
found more in adenocarcinoma than SCC of 
lung.7, 15 
 

The higher serum COX-2 level in SCC than 
adenocarcinoma of lung in the present study 
may be due to large difference in number of 
cases between adenocarcinoma cases (n=3) 
and SCC cases (n=50). Another explanation 
for this discrepancy was COX-2 expression 
was measured by IHC in the previous 
studies and serum COX-2 was measured by 
ELISA in the present study. Since COX-2 
enzyme is located at the luminal side of     
the endoplasmic reticulum and nuclear 
membrane, it can’t be detected in the serum 
until the cells are destroyed.16 Therefore, 
serum COX-2 level may not reflect its 
actual expression in cancer cells.  
 

The findings of the present study indicated 
that both EGFR and COX-2 have impli-

cation in development of NSCLC and can 
be applied in further research in relation 
between cancer and inflammation. But in 
the present study, EGFR and COX-2 
expressions couldn’t be measured in the 
tissue samples. Therefore, applicability of 
measuring serum COX-2 as an additional 
serum marker for diagnosis of non small 
cell carcinoma of lungs is not sure     
although measuring serum EGFR may 
applicable. Further studies are necessary for 
confirmation. 
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Joint pain and inflammation are common problem in medical practice. 
Alstonia scholaris (L.) R. Br. (Taungmayoe) is traditionally used in arthritis 
and diabetes mellitus in Myanmar. This study aimed to determine the anti-
inflammatory activity of Alstonia scholaris (L.) R. Br. on carrageenan 
induced inflammation in albino rats. Rats were randomly divided into five 
groups and treated with single oral administration of the bark powder of test 
plant 1.6 g/kg, 2.4 g/kg, 3.2 g/kg body weight, negative control vehicle 
(distilled water) 10 ml/kg and positive control acetyl salicylic acid (aspirin) 
300 mg/kg, respectively. Then, the basal paw volumes were measured 
immediately prior to the inducing of carrageenan and thereafter at 1 hour,    
2 hour, 3 hour, 4 hour, 5 hour and 6 hour by using plethysmometer. The 
mean paw volumes of rats were significantly reduced  in the highest dose    
(3.2 g/kg) of the test powder starting from 2 hour, 3 hour, 4 hour (p<0.01),    
5 hour, 6 hour (p<0.001) and the positive control aspirin also caused paw 
volume reducing starting at 1 hour (p<0.05), 2 hour (p<0.000), 3 hour 
(p<0.01), 4 hour, 5 hour, 6 hour (p<0.000) compared to that of negative 
control group. The percent (%) inhibition on carrageenan induced 
inflammation in rats was highest in the concentration of the test powder     
3.2 g/kg at 6 hour (71%) though it was less than aspirin (87%).Therefore, 
the present study supports the traditional use of the test plant in acute 
inflammatory activity. 

Key words: Alstonia scholaris, Anti-inflammatory, Carrageenan, Paw edema 
 

INTRODUCTION 

Joint pain and inflammation are common 
problems in medical practice. Millions of 
people suffer from joint conditions or 
arthritis and become a chronic condition, 
leading to serious health problems. The 
magnitude of this problem is further 
increased due to the fact that chronic inflam-
mation is typically developing without    
even being aware of it.1 Everyone needs a 
strong anti-inflammatory to prevent these     
chronic inflammation risks. Carrageenan-       
induced paw edema is widely used for 
determining the acute phase of inflam-
mation.2 The non-steroidal and steroidal 
anti-inflammatory drugs are used in 
symptomatic treatment of joint pain and 

inflammation. But these anti-inflammatory 
drugs actually increase the risk for health 
problems.1 
Nowadays, plant-based traditional medicine 
are still importance sources of medicines, 
especially in developing countries. In 1985, 
the World Health Organization (WHO) 
estimated that around 80 percent of the 
world’s population relied on medicinal     
plants as their primary healthcare source. 
However, the scientific evaluations of the 
efficacy and safety of herbal medicinal 
products is limited (WHO, 2008). Therefore, 
drug discovery from plants should remain an 
___________________________________________ 
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essential component in the search for new 
medicines and the scientific study of 
traditional medicines, concerned medicinal 
plants are thus of great importance. So, the 
researchers give main focus on plant 
research that has increased all over the 
world.3 
In Myanmar, the local communities of 
different regions have been using medicinal 
plants as a primary source of their health 
care system and in fact these medicinal 
plants are used to cure a large number of 
diseases. This practice is usually based       
on experiences, less scientific evidence, 
therefore, proper validation on scientific 
research is needed. The plant Alstonia 
scholaris (L.) R. Br., has been used in 
different system of traditional medicine for 
the treatment of diseases and ailments         
of human beings.4 In the Ayurvedic system 
of medicine, Alstonia scholaris has a 
promising plant due to its various medicinal 
values like anti-diabetic, anti-bacterial, anti-
anxiety, anti-cancer, hepatoprotective, anti-
inflammatory and analgesic effects.5 Alstonia 
scholaris (L.) R. Br., commonly known as 
“Taungmayoe” in Myanmar, is a tall ever-
green tree of Apocynaceae family and 
naturalized  in  the  forest  of  Myanmar. Now, 
it is cultivated for its medicinal value. The 
stem bark powder of taungmayoe is tradi-
tionally used in arthritis and diabetes 
mellitus in Myanmar.6 
The present study was aimed to determine 
the anti-inflammatory activity of the stem 
bark powder of Alstonia scholaris (L.) R. Br. 
on carrageenan induced albino rats. 
 

MATERIALS AND METHODS 
 

Laboratory-based, experimental animal 
study was conducted from May 2012 to 
October 2014 at Pharmacology Research 
Division, Department of Medical Research 
(Upper Myanmar) and University of 
Traditional Medicine. 
Plant materials  
The stem bark of Alstonia scholaris (L.) R. 
Br. were collected from near Taunggyi in 

Shan State and identified by a taxonomist.7 

Then, the stem bark of Alstonia scholaris 
were collected for this experiment. The 
barks were washed with tap water to remove 
dust and any foreign materials. Then, the 
clean samples were dried under room 
temperature, until completely dried and 
thereafter, the dry barks were grinded into 
fine powder.  
Phytochemical screening 
The bark powder of the test plant was 
qualitatively tested for the presence of 
phytochemical constituents by the method 
of Unani Formulation and Raaman N.8,  9 

Selection of experimental animals 
ICRstrain of mice weighing 23-25 gm and 
adult albino rats (Wistar strain) of both 
sexes weighing between 180-240 gm were 
taken from Laboratory Animal Services 
Division, DMR. Animals were fed with 
standard laboratory diet and water. All the 
experiments were conducted after overnight 
fasting but free access to drinking water. 
Acute toxicity study 
The bark powder of Alstonia scholaris was 
tested for its acute toxicity in mice. The test 
was carried out by single oral administration 
of the test powder at the doses of 1.6, 3.2, 
6.4, 9.6 g/kg and vehicle 10 ml/kg body 
weight (control) to different groups of mice 
(10 mice in each group). The mortality, 
general behavior and signs and symptoms of 
toxicity were observed for two weeks after 
administration. Individual body weights of 
animals were recorded before the admini-
stration of the drug and thereafter on the 7th 
and 14th day of the experiment (Litchfield 
and Wilcoxon Method).10 

Experimental procedure  
Aspirin (acetyl salicylic acid) tablet were 
purchased from Ministry of Industry 1, 
Myanma Pharmaceutical Factory (Yangon),  
λ carrageenan 22049-5G-F from Sigma-
Aldrich, Switzerland and Plethysmometer, 
Model LE 7500, Spain (Panlab). Both sexes 
of rats were randomized into five groups 
(n=10), each. They were starved overnight 
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with water prior to the day of experiment. 
Group 1 rats (negative control) were given 
vehicle (distilled water) 10 ml/kg and    
group 2 (positive control) received acetyl 
salicylic acid (aspirin) at the dose of        
300 mg/kg body weight, orally. The rest 
groups were treated with three doses of the 
stem bark powder of Alstonia scholaris     
1.6 g/kg, 2.4 g/kg, 3.2 g/kg body weight, 
respectively. 

Animals were marked with marker pen        
at the lateral malleolus. Then, the basal paw 
volumes were measured by volume dis-
placement method using plethysmometer 
(Model LE 7500) immediately prior to the 
inducing of carrageenan. After an hour of 
drug administration, 0.1 ml of 1 percent λ 
carrageenan suspended in sterile 0.9% saline 
were injected into the plantar tissue of the 
right hind paw. The volumes of the paw 
were again measured at 1, 2, 3, 4, 5 and        
6 hour (hr) after carrageenan challenge.11 

The differences of mean paw volumes 
between test groups and control groups were 
evaluated for each time interval. The percent 
inhibition of edema were calculated using 
the formula as follows.11, 12 
Percent of edema inhibition=[1-(Vt/Vc)]x100 
(Vt and Vc are paw volume in the drug treated and 
control groups, respectively.) 

Statistical analysis  
The data were statistically analyzed by   
one-way analysis of variance (ANOVA) by 
using SPSS version 20. The results were 
expressed as Mean±Standard Error (SE). 
P=0.05 was considered significant between 
groups.  

 
RESULTS 

 
The phytochemical constituents of Alstonia 
scholaris were described in Table 1. In the 
present study, acute toxicity test was carried 
up to high concentration of 9.6 g/kg body 
weight. Even at this dose, the test powder 
did not show any sign of toxicity, such as 
diarrhea, inactivity, aggressiveness, etc. and 
no death. Thus, the median lethal dose LD50 
was above 9.6 g/kg body weight. Besides, 

the test plant did not exhibit loss and 
obvious changes of body weight.  

Table 1.  Preliminary  phytochemical  screening  
 of Alstonia scholaris (L.) R. Br. 

No. Compound group Result 
1 Alkaloid + 
2 Carbohydrate + 
3 Flavonoid - 
4 Glycoside + 
5 Phenol - 
6 Cyanogenic glycoside - 
7 Protein - 
8 Saponin + 
9 Resin - 
10 Starch - 
11 Steroid + 
12 Tannin + 
13 Cardiac glycoside - 

+=detected, -=not detected 
 

 

 
 

 
 

 
 

 
 
 

Fig. 1. Effect of the stem bark of Alstonia 
scholaris, aspirin and vehicle on mean 
paw volume of rats after carrageenan 
induced edema 

 
 

 

 
 

 
 

 
 
Fig. 2.  Anti-inflammatory effect of the stem  

bark of Alstonia scholaris and aspirin 
in carrageenan induced rats 
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The mean paw volumes of rats were 
significantly reduced  in the highest dose 
(3.2 g/kg ) of the test powder starting at        
2 hr, 3 hr, 4 hr (p<0.01), 5 hr, 6 hr (p<0.001) 
and the positive control aspirin also caused 
reduction of paw volume starting at 1 hr 
(p<0.05), 2 hr (p<0.000), 3 hr (p<0.01) and 
4 hr, 5 hr, 6 hr (p<0.000), compared to that 
of negative control group in Fig. 1. 

In Fig. 2, the percent inhibition on car-
rageenan induced inflammation in rats was 
highest in the concentration of the test 
powder 3.2 g/kg (49, 59, 65, 54, 66, 71%) 
and aspirin 300 mg/kg (71, 78, 68, 71, 79, 
87%) at 1 hr to 6 hr, respectively. 
 

DISCUSSION 
 

Fever and inflammation are symptoms 
commonly associated with diseases and 
these symptoms are the most troublesome 
aspects of the disease process as far as the 
patient is concerned. The stem bark powder  
of Alstonia scholaris (L.) R. Br. has been 
used to reduce these symptoms. During 
preliminary phytochemical screening of the 
test powder, important therapeutic principles 
like alkaloids, saponins, tannins, etc. were 
detected and the anti-inflammatory activity 
were probably due to these constituents.13 

In acute oral toxicity study, no death was 
recorded at the dose of 2000 mg/kg 
methanolic extract of Alstonia scholaris 
stem bark.14 In the present study, the acute 
toxicity study showed that the test plant was 
non-toxic in the test doses. This finding is 
important to consider for the usage of the 
test plant to human beings. 

Carrageenan induced paw edema is a well-
established animal model to assess the anti-
inflammatory effect of natural products        
as well as synthetic compounds.15 It was   
also conducted carrageenan induced edema 
model in rats to study the anti-inflammatory 
activity of the stem bark powder of Alstonia 
scholaris (L.) R. Br. because it reflects          
a local inflammatory response. The metha-
nolic extract of Alstonia scholaris stem bark 
at the dose of 200 mg/kg and 400 mg/kg 

showed significant anti-inflammatory activity 
at 3 hr (p<0.01) in carrageenan induced rats.14 

In this study, the mean paw volumes of rats 
were significantly reduced in the highest     
dose (3.2 g/kg) of the test powder starting 
from 2 hr and the positive control aspirin 
also caused paw volume reduction starting  
at 1 hr, compared to that of negative control 
group. The percent inhibition of paw 
volumes were 42.55% and 53.19% of 200 
and 400 mg/kg doses of methanolic extract 
of Alstonia scholaris stem bark at 3 hr.14  

The percent inhibition on carrageenan 
induced inflammation in rats was highest in 
the concentration of the present test powder     
3.2 g/kg at 6 hr (71%) though it was less 
than aspirin (87%). The reducing pattern of 
the paw volume of the test powder 3.2 g/kg 
was similar to that of aspirin. Therefore, the 
present study supports the traditional use of 
the test plant in acute inflammatory activity. 
Recommendation 
Further in depth evaluation is necessary to 
elucidate that may have in chronic anti-
inflammatory activity. 
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The widely used cholesterol lowering drug, statin inhibits the synthesis  
of coenzyme Q10 as it shares the common biosynthetic pathway with          
the cholesterol. Since coenzyme Q10 is an important component of 
mitochondrial electron transport chain, the reduced synthesis of coenzyme 
Q10 impairs the oxidative capacity of electron transport chain which can be 
reflected by blood lactate/pyruvate level. Therefore, the present study aimed 
to evaluate serum coenzyme Q10 level, blood lactate/pyruvate ratio           
and serum cholesterol level in thirty hypercholesterolaemic patients with 
ischemic heart disease before commencing and 2 and 4 months after statin 
therapy. Serum coenzyme Q10 level was determined by ELISA and  
blood lactate, pyruvate and serum cholesterol levels were determined by 
colorimetric method. All data were analyzed by using ANOVA test. Serum 
cholesterol levels of 2 months (167.17±31.27 mg/dl) and 4 months 
(154.95±32.49 mg/dl) after statin therapy were significantly lowered than 
that of before therapy (230.40±31.29 mg/dl).  Serum coenzyme Q10 levels of  
2 months (0.6±0.15 µg/l) and 4 months (0.54±0.15 µg/l) after statin therapy 
were found to be significantly decreased than that of before therapy  
(0.81±0.24 µg/l). However, there was no significant difference in blood 
lactate/pyruvate ratio among 2 months (24.47±5.60), 4 months (27.18±5.60) 
after statin therapy and before therapy (28.64±4.70). No significant 
correlations were found among serum cholesterol levels, serum coenzyme 
Q10 levels and blood lactate/pyruvate ratios (p=0.05). Thus, the statin 
therapy lowers both serum cholesterol and coenzyme Q10 levels, but does 
not alter blood lactate/pyruvate ratio. 

Key words: Statin, Coenzyme Q10, Mitochondrial dysfunction 
 

INTRODUCTION 

Currently, millions of people use statins  
or 3-hydroxy-3-methylglutaryl coenzyme A 
(HMG-CoA) reductase inhibitors.1 However, 
its side effects, myalgia, influence compli-
ance. In two large observational studies,   
10-15% of unselected patients had com-
plaints of myopathy2 and over 40% of 
patients with an indication for statin therapy 
refused because of its muscle-related side 
effects.3 Because cholesterol and coenzyme 
Q10 share the same bio-synthetic path-       
way, statins inhibit HMG-CoA reductase 
reducing both cholesterol and coenzyme Q10 

production. Coenzyme Q10 involves in mito-
chondrial function to produce energy and 
reduction in coenzyme Q10 level may cause 
myopathies as a result of mitochondrial 
damage.4 Aerobic glycolysis produces pyru-
vate which is completely oxidized in mito-
chondrial respiratory chain. Dysfunction of 
the respiratory chain leads to increased 
NADH level and convert pyruvate to 
lactate. Elevated lactate/pyruvate ratios 
observed in mitochondrial cytopathies may 
be used  as  a non-invasive test for detection 
_____________________________________________________ 
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of mitochondrial cytopathies and toxic 
mitochondrial myopathies.5 

The patients receiving statin therapy had 
significantly lower serum coenzyme Q10 
concentrations and higher blood lactate/ 
pyruvate ratios compared with those not 
taking a statin, suggesting that these 
medications may indeed promote mitochon-
drial dysfunction. However, the effects of 
statins on the mitochondria of ischemic 
patients who really need to reduce serum 
cholesterol level have not been elucidated 
yet.5 Therefore, the present study was aimed 
to find out serum coenzyme Q10 and 
cholesterol levels and blood lactate/pyruvate 
ratio in ischemic heart disease patients 
taking statin therapy.  

MATERIALS AND METHODS 

Study design is longitudinal intervention 
study. Thirty patients having ischaemic 
heart disease diagnosed by the physician 
with ECG, aged between 31-75 years of 
both sex were recruited from Medical Units 
and Cardiac Medical Units of Mandalay 
General Hospital, (Mandalay). Those who 
had been treated by coenzyme Q10 and 
biguanides and had history of liver and  
renal diseases were excluded. 
After taking informed consents, 6 ml each 
of fasting venous blood without the use of  
a torniquet was taken from patients before,   
2 and 4 months after statin therapy (atorvas-
tatin 10 mg or rosuvastatin 10 mg) treatment 
by physician. It was taken in two test tubes 
one (2 ml) for determination of blood lactate 
and pyruvate level and the other (4 ml) for 
determination of plasma coenzyme Q10 and 
cholesterol. Then, 2 ml of blood was mixed 
with the MPA (metaphosphoric acid) (5 gm/ 
100 ml) solution to precipitate proteins by 
inversions of the tube. Once the proteins had 
been precipitated, there was no need to chill 
the tubes. For complete protein precipi-
tation, allowed the tube to stand for at least 
15 minutes. Blood sample was separated by 
centrifugation for 15 minutes at 3000 x g 
and serum was used for determination of 
lactate and pyruvate levels. 

The 4 ml of blood in plain tube was 
centrifuged for 15 minutes at 3000 x g.  
Serum was separated and placed into two 
labeled sample tubes and stored at -20ºC. 
Serum total cholesterol concentration 
was determined from each tube within one 
week of sample collection. Serum coenzyme 
Q10 level was determined within one month 
of sample storage. Enzymatic colorimetric 
reagents for determination of plasma       
total cholesterol level (Human Company, 
Germany), ELISA kit for determination of 
serum coenzyme Q10 (Human Company, 
Germany) and enzymatic colorimetric 
reagents for determination of serum     
lactate and pyruvate level (Sigma-Aldrich 
Company, USA) were used. Human semi-
auto analyzer was used to measure above 
parameters. 
Data analysis 
The values were expressed as mean, 
standard deviation for patients on statin 
therapy and control group separately. The 
comparisons of these parameters were 
performed with repeated measure ANOVA 
and the p<0.05 was considered as statis-
tically significant. Coefficient of correlation 
(r) was calculated to assess the relationship 
between plasma coenzyme Q10 and lactate/ 
pyruvate ratio, and between plasma 
coenzyme Q10 and cholesterol level. 

Ethical consideration 
The present study was approved by 
Research and Ethics Committee of 
University of Medicine, Mandalay. 
 

RESULTS 
 

Table1. Correlation between mean serum 
coenzyme Q10 level and lactate/ 
pyruvate ratio in study groups (n=30) 

Study group 
Plasma 

coenzyme 
Q10 level in µg/l 

Lactate/ 
pyruvate 

ratio 
r P 

Before statin 
  therapy 

0.81±0.24 28.64±4.7 -0.1575 <0.6 

2 months after 
  statin therapy 

0.6±0.15 24.47±5.6 -0.0902 <0.68 

4 months after 
  statin therapy 

0.54±0.15 27.18±5.6 0.1134 <0.56 

Data were shown in mean±SD 
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Table 2.  Comparison of serum coenzyme Q10, cholesterol levels and blood lactate/pyruvate ratio in 
patients before therapy, 2 and 4 months after statin therapy (n=30)# 

Biochemical 
parameters 

Before 
statin therapy 

2 months after 
statin therapy  

(%)* 

4 months after 
statin therapy 

 (%)* 

ANOVA P# (before and 
months) 

P# (before and 
4months) 

P# 
(2 and 4months)F P 

Coenzyme Q10 
  (µg/l) 

0.81±0.24 0.60±0.15  
(-26) 

0.54±0.15 
(-33) 

17.18 <0.01 <0.01 <0.01 <0.01 

Lactate/ 
  Pyruvate ratio 

28.64±4.7 24.47±5.6 
(-15) 

27.18±5.6  
(-5) 

2.59 <0.08 <0.08 <0.8 <0.06 

Total cholesterol  
  (mg/dl) 

230.4±31.29 167.17±31.27  
(-27) 

154.95 ±32.49  
(-33) 

48.99 <0.01 <0.01 <0.01 <0.04 

#shows the post hoc analysis (LSD) of repeated measured ANOVA.  
*shows the percent changes in comparing to “before stain therapy” 

 
DISCUSSION 

The present longitudinal study was under-
taken to evaluate serum coenzyme Q10, 
serum cholesterol, blood lactate and 
pyruvate level in hypercholesterolaemic 
patients with ischemic heart disease for 
three times; before statin therapy, 2 months 
and 4 months after statin therapy. In  
the present study, mean serum total 
cholesterol level before statin therapy was  
230.40±31.29 mg/dl (200-301.5 mg/dl). 
This indicated that all patients in the present 
study were hypercholesterolaemic at the 
baseline before having treatment with statin. 
After 2 months and 4 months of statin 
therapy (atorvastatin 10 mg or rosuvastatin 
10 mg) prescribed by the physician, mean 
serum total cholesterol level were 167.17± 
31.27 mg/dl and 154.95±32.49 mg/dl, 
respectively. The mean serum total cho-
lesterol level was found to be significantly 
reduced by 27% and 33% after 2 and  
4 months of statin therapy comparing the 
baseline (p<0.0001). 
The percent reduction of plasma cholesterol 
level was similar to the other studies, 
especially with those using atorvastatin as a 
cholesterol lowering agent. In the present 
study, the mean serum coenzyme Q10 level 
before statin therapy (0.81±0.24 µg/l)  
was reduced to 26% (0.60±0.15 µg/l) at  
2 months after statin therapy and by  
33% (0.54±0.15 µg/l) at 4 months after 
statin therapy. The results were consistent 
with other studies and the magnitude of 
coenzyme Q10 reduction depends on the  
dose, duration and type of statin used.6-10 

 
Both reductions of serum cholesterol and 
serum coenzyme Q10 were parallel over a 
period at 2 months and 4 months after statin 
therapy (27 and 33% reduction of cho-
lesterol versus 26 and 33% of reduction of 
coenzyme Q10 in comparing the baseline 
values). Since coenzyme Q10 is central 
important in electron transport and aerobic 
metabolism, its deficiency due to statins can 
cause anaerobic metabolism.  
In the present study, this condition was 
assessed indirectly by measurement of 
blood lactate/pyruvateratio which is usually 
correlated with the cytoplasmic NADH: 
NAD+ ratio and is sometimes used as  
a surrogate measure of the cytosolic oxido-
reduction state.11 When cellular aerobic 
respiration is impaired, for example as in 
hypoxia or coenzyme Q10 deficiency, blood 
lactate level rises and blood lactate/pyruvate 
ratio increases.  

However, in this study, there was no 
significant alteration in the blood lactate/ 
pyruvate ratio before, 2 months and              
4 months after the statin therapy (p=0.08). 
Mean blood lactate/pyruvate ratio before 
statin therapy was 28.64±4.7 and the mean 
level after 2 and 4 months statin therapy 
were 24.47±5.6 and 27.18±5.6, respectively. 
Previous report on lactate/pyruvate ratio 
shows conflicting results.  IDePinieux, et al 
in 1996 reported that mean blood lactate/ 
pyruvate ratio of statin treated patients was 
19.0±0.8 compared to those of untreated 
hypercholesterolaemic patients who had 
15.9±0.7 and those of healthy controls 
13.1±0.6. The ratios were significantly 
higher in patients treated by statins than in 
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untreated hypercholesterolaemic patients or 
in healthy controls (p<0.05 and p<0.001).  

On the other hand, only 40% of the patients 
receiving the statin are found to have higher 
blood lactate/pyruvate ratio.5  In the present 
study, the mean blood lactate/pyruvate ratio 
was higher than the above studies even 
before receiving the statin. To compare with 
normal lactate/pyruvate ratio (less than 
25:1), patients with the ischemic heart 
disease had more lactate/pyruvate ratios 
than normal before statin treatment.12  

Though the blood lactate/pyruvate ratio 
were not altered after statin treatment, the 
mitochondrial dysfunction and impairment 
of aerobic respiration cannot be ruled out at 
muscle level. Because plasma lactate level 
can be affected by overall metabolism of  
the individual depending on the stressful 
condition, resting and the dietary status. To 
reduce the confounding factors, the blood 
samples were taken in resting condition 
afterfasting the subjects in the present study.  

In the present study, there was also no 
correlation between blood lactate/pyruvate 
ratio and serum coenzyme Q10 level or serum 
cholesterol level before, 2 months and         
4 months after statin therapy. This absence 
of correlation is consistent with the previous 
study5 in which 40 statin treated hyper-
cholesterolaemic patients were checked for 
correlation of coenzyme Q10 with blood 
lactate/pyruvate ratio. Absence of signi-
ficant correlation between coenzyme Q10 and 
blood lactate/pyruvate ratio could not be 
assumed that there is no effect on 
mitochondrial aerobic metabolism although 
serum coenzyme Q10 level was lowered. In 
fact, the serum coenzyme Q10 level probably 
did not completely reflect the muscle 
coenzyme Q10 level.13 This notion is 
supported by the previous findings that  
there was a discrepancy between very low 
muscular coenzyme Q10 level while there 
was normal circulating levels of coenzyme 
Q10 level in patients with mitochondrial 
cytopathies.14 

Although blood lactate/pyruvate ratio could 
reflect the mitochondrial dysfunction,5 

no significant changes of this ratio was 
observed in comparison of before and after 
statin therapy in present study. Therefore, 
measurements of muscle coenzyme Q10 and 
other markers of mitochondrial dysfunction 
on larger sample size might probably have 
more informative outcome. 
Conclusion 
In the present study, serum coenzyme Q10, 
blood lactate/pyruvate ratio and serum 
cholesterol were studied in hypercho-
lesterolaemic patients with ischemic heart 
disease for three times (before, 2 and  
4 months after statin therapy). The results 
showed that serum cholesterol and coen-
zyme Q10 level were reduced at 2 and  
4 months after statin therapy compared to 
baseline level. However, blood lactate/ 
pyruvate ratios were not altered in the study 
groups. There was no correlation among 
serum coenzyme Q10, serum cholesterol and 
blood lactate/pyruvate ratio. Thus, the 
present study showed that statins lower both 
serum cholesterol and coenzyme Q10 level 
and but does not alter blood lactate/pyruvate 
ratio in patients with ischemic heart 
diseases.  
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This study was conducted to determine the occupational health perception 
and practices of gold leaf traditional industry workers in Mandalay. Data 
were collected using pretested structured questionnaires among 150 res-
pondents selected by using simple random sampling. Mean knowledge score 
was 59.63±16.82 out of total given score of 98 whereas mean attitude of 
33.43±5.31 out of total score of 50. Regarding practice, mean score was 
19.38±1.98 out of total 40. Although almost all workers (98%) took pride in 
making Myanmar traditional craft, demographic data showed that 30.7% 
had experience on occupational hazards or injuries. Moreover, 80.7% 
reported that they were not accessible to Personal Protective Equipment 
(PPE) in their work. About PPE usage, 82% did not use them but 84 % said 
that they checked tools before working. About 9.3% of workers had skin 
rash or dermatitis with kidney disease (2%) and nearly 90% did not have 
any occupational-related diseases. This study was also found that there were 
statistically significant associations between knowledge and gender, income, 
working service, and working hours (p<0.005) and between practice and 
education, and working hours (p<0.05). In addition, there were significant 
associations between knowledge and attitude, knowledge and practice and 
attitude and practice (p<0.005) levels of respondents upon occupational 
health and prevention of hazards. Findings of this study highlighted the need 
for provision of effective occupational health educational programs, 
trainings and administrative supports such as regulations and instructions 
regarding the prevention of occupational hazards at such work place. 

Keywords: Occupational health, Knowledge, Attitude, Practices, 
Personal protective equipment, Occupational hazards 

 

INTRODUCTION 
 

Globally, occupational risks have been 
ranked as the tenth leading cause of 
morbidity and mortality. In particular, 
workers are exposed to a wide range of 
occupational hazards and risks including 
chemical, physical and biological hazards, 
as well as inadequate ergonomic practices 
and high psychological stress.1 Thus, occu-
pational health is a major concern for all 
workers in every country. Occupational 
health service is carrying out activities in 
the workplace with the aim of protecting 
and promoting workers’ safety, health and 
wellbeing, as well as improving working 

conditions and the working environment.2 

Gold leaf (Shwe Saing) is a traditional craft 
in Myanmar culture and gold leaf industries 
are expanded for more production. People 
who work there are prone to encounter 
heavy metal toxicity as they are exposed to 
gold and chemical hazards of sulphur 
powder which causes dermatitis and 
inhalation injuries. Moreover, they can 
suffer physical hazards such as noise, 
thermal burn, accidental injury and 
ergonomic effects etc. Therefore, workers in 
these industries require healthy working 
_________________________________________ 
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environment and good health perception and 
practices to increase production and it is 
also imperative to healthcare professionals 
to identify how the workers perceive work-
related injuries and illnesses, and actually 
practice preventive measures. 
 

MATERIALS AND METHODS 
 

A cross-sectional analytic study design was 
conducted with workers who worked at gold 
leaf industries in Myatpayat ward, Mandalay 
Region from August, 2012 to January, 2013. 
Sample size 
One-hundred and fifty respondents were 
required. Sample size was calculated by the 
following equation (Lwanga & Lemeshow, 1991): 
n=Z²×Pq    
       d² 

 
 

Z=1.96 (for 95% CI), n=required sample size 
P=proportion   of   respondents   with   good  
      perceptions and practices (0.5) 
q=1-P, d=margin of error (0.08) 
n=(1.96)² × (0.5 × 0.5)=150 
             (0.08)2 
Non-response rate=10% 
Total sample size=150+15=165 
The required minimum sample size would 
be 150 and total 165 respondents were 
selected in order to ensure data complete-
ness and accuracy with 10% of sample size 
as non-response rate. 

Selection criteria 
Inclusion criteria 

- Persons who were willing to participate 
- Workers of at least one year experience 

and who were currently working in gold 
leaf industry  

Exclusion criteria 
- Workers who were physically or 

mentally ill at gold leaf industry 
Sampling method and procedures 
Firstly, list of all industries at Myatpayat 
was obtained with the help of local 
authorities. There were 130 industries in 
there and 400 workers were working there. 
Therefore, 55 industries were chosen as 
sample population with systematic sampling 
method. The first industry to be included in 

the sample was chosen by lottery method. 
Finally, 3 workers from each industry were 
selected as sample size and if an industry 
had more than 3 workers, sample size would 
be chosen with simple random sampling 
method (lottery).  Thus, a total of 165 
respondents from selected industries were 
included as sample.  

Data collection method  
In this study, quantitative data were 
collected by face-to-face interviewing 
method using pretested structured question-
naire. The questionnaire had a total of  
70 questions. It consisted of four parts: 
socio-demographic questions (9 items), 
knowledge questions (16 items), attitude 
questions (25 items), and practice question 
(20 items). Pretesting was carried out 
with 10 respondents from King Galon golds 
leaf industry, four weeks prior to data 
collection at Myatpayat ward, Mahaaung-
myae Township for this study. Rapport was 
established between data collectors and 
respondents before data collection. To 
lessen interviewer bias, two trained data 
collectors were used in this study.   

Data analysis 
Data were analyzed and presented by Chi-
square test (χ2) or Fisher’s exact test.  
Ethical considerations 
The approval from Research Ethics Com-
mittee of Military Institute of Nursing and 
Paramedical Sciences and informed consents 
from the participants were obtained. 

Limitation of the study 
Although this study could represent the 
whole gold leaf industry because Myatpayat 
is the only gold leaf production area in 
Myanmar, the hazards of chemicals used 
and noise frequency could not be measured. 

 
RESULTS 

 
A total of 150 respondents including male 
and female with a ratio of 1:2.4 participated. 
Male workers carried out strenuous tasks 
especially in Shwe Khet section and       
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Shwe Let Sant section. Shwe Pyin section 
was performed by female workers. Most of 
respondents (63.3%) were in age group of 
21 to 40 years and the working age as well.  
Among young group (19.33%), under         
15 years old workers were at risk group for 
occupational hazards. Regarding educa-
tional level, (12%) of respondents were of 
high levels education and the different 
education level influenced on the choice of 
health care seeking practice and assessment 
of health conditions. There were three 
sections of work contributing Shwe Pyin, 
Shwe Khet and Shwe Let Sant with 70.7%, 
27.3% and 2% respectively. Most respon-
dents were working at Shwe Pyin. It was 
also found that 28% of respondents had over 

Table 1. Knowledge on occupational health 

Statement Yes        No     Don’t  know 
Freq: (%) 

Causes of health hazard   
Noise 47(31.3) 95(63.3) 8(5.3) 
Burn 94(62.7) 52(34.7) 4(2.7) 
Dust 121(80.7) 28(18.7) 1(0.7) 
Poor illumination 110(73.3) 37(24.7) 3(2.0) 
Chemical 69(46) 65(43.3) 16(10.7) 
Health hazards of machine     
Machines can cause  
  accidental injury  

108(72) 35(23.3) 7(4.7) 

Health problems can’t be encountered due to machine* 
Injuries 101(67.3) 44(29.3) 5(3.3) 
Fracture 41(27.3) 104(69.3) 5(3.3) 
Loss of body parts 45(30) 100(66.7) 5(3.3) 
Causes of injuries due to machine    
  Uncover 96(64) 36(24) 18(12) 
  Careless 101(67.3) 34(22.7) 15(10) 
  Don’t obey 87(58) 42(28) 21(14) 
Health hazard of imposture   
Neck pain 73(48.7) 76(50.7) 1(0.7) 
Back pain 123(82.0) 26(17.3) 1(0.7) 
Low back pain 100(66.7) 49(32.7) 1(0.7) 
Wrist pain 73(48.7) 75(50) 2(1.3) 
Health hazard of sulphur powder through  
Skin 52(34.7) 88(58.7) 10(6.7) 
Respiratory tract 111(74) 35(23.3) 4(2.7) 
Gastrointestinal 108(72) 36(24.0) 6(4.0) 
Prevention of hazards in all 

occupation 
105(70) 11(7.3) 34(22.7) 

Prevention of machine-made health hazard 
Enclosure 96 (64) 40(26.7) 14(9.3) 
Repair 101(67.3) 35(23.3) 14(9.3) 
Instruction 68(45.3) 52(34.7) 30(20) 
Training 24(16) 66(44) 60(40) 
Use of personal protective  
  equipment (PPE) 

19(12.7) 69(46) 62(41.3) 

Regular working hours 28(18.7) 62(41.3) 60(40.3) 
Personal protective equipment 
Mask 29(19.3) 106(70.7) 15(10) 
Glove 9(6) 124(82.7) 17(11.3) 
Apron 8(5.3) 125(83.3) 17(11.3) 
Ear plug 8(5.3) 125(83.3) 17(11.3) 
*= Negative response 

and equal to 16 years of services. As a 
result, as the duration of work service was 
long; risk of exposure to occupational 
hazards was high. 

Among the 150 respondents, mean know-
ledge score was 53.69±16.82 while minimum 
and maximum knowledge scores among 
them were 15 and 92, respectively. It was 
found that over half of the respondents 
(53.3%) had high level of knowledge.          
A study in Niginia3 indicated that most of 
respondents (95%) knew and were aware of 
occupational hazards they exposed, but in 
this study, 69.3% knew about them. In 
addition, 43.3% of them did not know that 
they had contact with chemical and health 
hazards. According to results, more than 
half of respondents (69.3%) in gold leaf 
industry knew that they could contact health 
hazards in any sections and 70% answered 
hazards in all occupation were preventable 
(Table 1).  
 
Table 2. Attitude on occupational health 

Statement Agree      Undecided     Disagree 
Freq: (%) 

General occupational hazards 
Need to know occu-
pational hazards 

133(88.7) 8(5.3) 9(6) 

Protection shouldn’t be 
done* 

56(37.3) 40(26.7) 54(36) 

Personal protective 
equipment (PPE) need 
to be used 

37(24.7) 43(28.7) 70(46.7) 

Should take regular 
medical checkup 

47(31.3) 34(22.7)     69(46) 

Application of occupational health 
Need to wear gloves 43(28.7) 73(48.7) 34(22.7) 
Hands should be clean 140(93.3) 6(4) 4(2.7) 
Wearing masks is 
difficult to breathe* 

47(31.3) 68(45.3) 35(25.3) 

Not harmful to health 
without masks 

21(14) 18(12) 111(74) 

Bathing and regular  
  washing hair can   

    prevent gold toxicity 

81(54) 42(28) 27(18) 

Good ventilation can 
protect toxic 

136(90.7) 6(4) 8(5.3) 

Preventive measures of occupational hazards 
Workers should check 
tools 

140(93.3) 5(3.3) 5(3.3) 

PPE can prevent 
occupational hazards 

38(25.3) 28(18.7) 84(56) 

Safety instructions 
shouldn’t be followed* 

76(50.7) 54(36.0) 20(30.3) 

*=Negative response 

In this study, mean attitude score was 
33.43±5.31. Minimum score was 21 and 
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maximum score was 44. It was found that 
over half of the respondents (52%) had  
poor level of attitude whereas 48% of 
respondents had good level of attitude. Only 
18% of respondents agree to “gold particle 
may be harmful to health” and 93.3% 
workers accepted to check tools before 
working and 48% accepted to follow rules 
and regulations. Furthermore, 98% of 
respondents said that they were proud of 
their traditional work (Table 2). 

In this study, mean practice score was 
19.18±1.91. Minimum score was 14 and 
maximum score was 25. Forty percent of 
respondents had correct level of practice 
whereas over the half of workers had 
incorrect practice especially in using PPE. 
And, 80.7% of workers answered that they 
had no PPE at their work and 82% of 
workers did not use PPE. There were no 
practices of wearing mask at their occu-
pation by 90%. In addition, according to 
reports of respondents, 88.7% of workers 
followed occupational regulations and 84% 
of workers checked their tools before using. 
Half  of  the  respondents  had  a  practice of 

Table 3.  Practice on occupational health 

Statement Yes No 
Freq: (%) 

Using personal protective equipment (PPE) at workplace 
PPE at your work 29(19.3) 121(80.7) 
Use personal protective  
  equipment 

27(18.0) 123(82) 

Use mask daily 15(10.0) 135(90) 
Use glove in working 7(4.7) 143(95.3) 
Prevention of occupational hazards 
Need to obey regulations 133(88.7) 17(11.3) 
Follow fire safety program 127(84.7) 23(15) 
Check machines 108(72) 42(28) 
Check tools 126(84) 24(16) 
Washes hands 17(78) 33(22) 
Contact with child without hand 

washing 
57(38) 93(62) 

Health problems of workers   
Asthma 7(4.7) 143(95.3) 
Respiratory diseases 
  (sneezing, coughing) 

13(8.7) 137(91.3) 

Lung diseases (tuberculosis) 6(4) 144(96) 
Skin rash or dermatitis 14(9.3) 36(90.7) 
Kidney diseases (nephritis) 3(2) 147(98) 
Others 2(1.3) 48(98.7) 
Health seeking practices on occupational hazards 
Take no treatment* 15(10) 135(90) 
Folk medicine 48(32) 102(68) 
Nearest hospital or clinic 90(60) 60(40) 
Others 3(2) 147(98) 

*=Negative response 

hand washing. As a health seeking practice, 
9.3% of respondents had skin rash or 
dermatitis. Among them, 7.3% had received 
treatment. It was found that, kidney disease 
rarely occurred in workers (2%) and they 
also received medical intervention. But, 
over the half of respondents had been facing 
with health problems such as arthritis, back 
pain and injury and these were major health 
problems for gold leaf workers. They had 
also taken medication for those problems, 
especially pain killers (Table 3).  

The study found out  that  older  age  group 
(over 41 years) had high knowledge  
level (80.8%) on occupational hazard and  
there was not statistically significant asso-
ciation between age and knowledge level 
(p=0.154). Male respondents (32, 72.7%) 
had higher level knowledge than females 
and there was statistically significant 
association between gender and knowledge 
level (p=0.002). There was not statistically 
significant association between education 
and knowledge level (p=0.701).  However, 
it was found that over half of the respon-
dents in three different educational groups 
got high levels of knowledge. There were 
31(73.8%) respondents of over 16 years 
working services who had high knowledge 
level and there was statistically significant 
association between working service and 
knowledge level (p=0.004) (Table 4).  
 
Table  4.  Association   between   sociodemogra-

phic  and  knowledge  of   the  respon-
dents regarding occupational hazards 

Socio- 
demographic 

data 

Knowledge level 
χ2 df p Low 

Freq: (%) 
High 

Freq: (%) 
Age (years) 12.121 2 0.154 
≤20 19(65.5) 10(34.5)    
21-40 46(48.4) 49(51.6) 

   ≥41 5(19.2) 21(80.8) 
Gender 9.309 1 0.002#* 

Male 12(27.3) 32(72.7)    
Female 58(54.7) 48(45.3)    

Education level 0.709 2 0.701 
Low 18(41.9) 25(58.1)    
Middle 44(49.4) 45(50.6)    
High 8(44.4) 10(55.6)    

Working service(years) 11.13 2 0.004* 
≤5 33(60.0) 22(40.0)    
6-15 26(49.1) 27(50.9)    
≥16 11(26.2) 31(73.8) 

   

*=Significance level <0.05, #=Fisher’s exact test 
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It was found that 49(51.6%) respondents of 
20 to 40 years age group were more likely 
to possess good attitude level than other age 
groups. But, male (26, 59.1%) respondents 
had better attitude on occupational health 
than female (46, 43.3%) respondents. As a 
result, 10(55.6%) of high level education 
group had good attitude level. However, 
there was not statistically significant asso-
ciation between socio-demographic and 
attitude level of respondents. Although there 
were not statistically significant association 
between working service and attitude  
level, more than half of the respondents 
31(56.4%) who had less than 5 years of 
working service possessed good attitude 
level (Table 5).  
 
Table 5. Association between sociodemogra- 

phic and attitude of respondents  
regarding occupational hazards 

Socio-
demographic 

data 

Total attitude 
χ2 df p Poor 

Freq: (%) 
Good 

Freq: (%) 
Age (years)   3.74 2 0.15 
≤20 14(48.3) 15(51.7)    
21-40 46(48.4) 49(51.6)    
≥41 18(69.2) 8(30.8)    

Gender   3.07 1 0.106# 
Male 18(40.9) 26(59.1)    
Female 60(56.6) 46(43.4)    

Education level  2.9 2 0.23 
Low 27(62.8) 16(37.2)    
Middle 43(48.3) 46(51.7)    
High 8(44.4) 10(55.6)    

Working service (years) 2.65 2 0.27 
≤5 24(43.6) 31(56.4)    
6-15 29(54.7) 24(45.3)    
≥16 25(59.7) 17(40.5)    

*=Significance level <0.05, #=Fisher’s exact test 

Older age group had higher correct practice 
level 14(53.8%) than other two groups. It 
can be seen that there was not statistically 
significant association between age and 
practice level (p=0.223). The male group 
19(43.2%) had correct practice level and 
those was not statistically significant 
association between gender and practice 
level (p=0.718#). It can be seen that high 
level education respondents 13(72.2%) were 
found to have high correct practice level.  
A statistically significant association was 
also found between their education and 
practice level (p=0.015). According to 

finding, over half of respondents in all three 
difference working service groups were 
incorrect practice level group.  So, it can be 
said that working service and practice level 
have no association between them (p=0.525), 
(Table 6). 
 
Table  6. Association between sociodemogra-

phic   and   practice  of   the   respon-
dents regarding occupational hazards 

Socio-
demographic 

data 

Total practice score 
χ2 df p Incorrect 

Freq: (%) 
Correct 

Freq: (%) 
Age(years)   2 2 0.223 
≤20 20(60.9) 9(31)    
21-40 57(60) 38(40)    
≥41 12(46.2) 14(53.8)    

Gender   0.163 1 0.718# 
Male 25(56.8) 19(43.2)    
Female 64(60.4) 42(39.6)    

Education level   8.46 2 0.015* 
Low 27(62.8) 16(37.2)    
Middle 57(64) 32(36)    
High 5(27.8) 13(72.2)    

Working service(years) 1.287 2 0.525 
≤5 35(63.6) 20(36.4)    
6-15 32(60.4) 21(39.6)    
≥16 22(52.4) 20(47.6)    

*Significance level <0.05, #=Fisher’s exact test 

The workers with low knowledge level on 
occupational hazards were more likely to be 
in poor attitude level on occupational hazards 
48(68.6%) and there was statistically 
significant association present (p<0.0001). 
Low knowledge level of workers had more 
incorrect practice 75(57.7%). It was found 
that statistically significant association 
between knowledge and practice level 
(p<0.0001). The workers with poor attitude 
were more likely to be incorrect practice 
55(70.5%). Therefore, it was statistically 
significant association between attitude and 
practice (p<0.005). 
 

DISCUSSION 
 

This study revealed that the physical, 
chemical, and mechanical hazards are the 
most important hazards on health of 
workers. In knowledge on occupational 
hazards and prevention, nearly half of 
respondents (43.3%) did not know that they 
were in contact with chemical and metal 
substances and health hazards of them. But 
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a study done in Shwepyitha industrial zone 
described that 70% of battery workers had 
knowledge of chemical hazards on human 
health.4 Two thirds of respondents (72%) 
knew that accidental injury can be caused 
by machine. Half of the respondents 
suffered from ergonomic effect especially in 
low back pain and they also knew good 
posture was an important factor for        
them.  

Over 70% of workers in gold leaf industry 
answered respiratory tract and gastroin- 
testinal tract were main entries of sulphur 
powder, 46% of respondents did not want  
to use PPE for a preventive measure in  
this study although wearing PPE against  
the health and illness becomes critical.5 
Regarding attitude, most of respondents 
(91.3%) accepted the need to fit in with job, 
and only 18% of respondents agreed in  
that gold particle was harmful to health. 
Moreover, 46% of respondents disagreed to 
take regular checkup which was coincided 
with the study of Mya Thein.6 In deter-
mination of healthy work practice, 30.7%  
of workers had encountered occupational 
hazards and 80.7% of workers had no PPE 
at their work and 82% of workers did not 
use PPE. 
From the results of the associations, know-
ledge of the workers was statistically asso-
ciated with gender, working service and 
working hours (p=0.002, p=0.004, and 
p=0.005, respectively). Although there was 
no significant association between socio-
demographic characteristics and attitude 
level, association between practice and 
education level (p=0.015) was found in this 
study. Moreover, association between 
knowledge and attitude (p<0.0001), between 
knowledge and practice (p<0.0001) and 
between attitude and practice (p<0.005) 
were significantly. It was meant that the 
respondents with high knowledge lead to 
positive attitude and better practices. 

Finally,  it  was  concluded  that  the  results  

 

support the purpose of the study. Regardless  
of certain limitations, it is hoped that the 
knowledge gained this study will assist  
to provide baseline information for imple-
menting occupational health practice in 
Myanmar.  
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The purpose was to study the clinical outcomes of patients with mild acute 
pancreatitis treated without antibiotics.Study design was hospital-based 
prospective descriptive study, including all patients admitted with mild 
acute pancreatitis within one year study period and who consented to treat 
without antibiotics were assigned. All patients diagnosed as mild acute 
pancreatitis having CRP level not more than 130 mg/l were treated without 
antibiotics. Clinical outcomes were evaluated starting from clinical 
diagnosis and determined duration of abdominal pain, total analgesic 
requirement, pattern of body temperature, return of bowel functions, 
duration of hospital stay and proportion of patients who required antibiotics 
in mild acute pancreatitis. Forty-one patients were enrolled. Male to female 
ratio was 3:1. The commonest age group was 20-39 years (26 patients, 
63.41%). The result of this study showed that duration of abdominal pain 
was longer in gall stone related pancreatitis and antibiotics were given in 
those patients. Total analgesic requirement varied according to the intensity 
of pain and patient awareness. Patients with unresolved fever (swinging 
fever pattern) needed antibiotics in their treatment. Normal bowel function 
was present in half of the patients starting from admission. Patients with 
swinging fever pattern were stayed for longer duration due to progress of 
disease. Longer duration of hospital stay was due to pain. Antibiotics were 
not required in 75% of patients. The failure rate was 25%. Thus, antibiotics 
were not required in treatment of mild acute pancreatitis. Antibiotics 
requirement could be involved in treatment progression of gall stone related 
pancreatitis and patients with comorbid conditions. Further trial is needed to 
evaluate clinical outcomes of patients. 

Keywords: Mild acute pancreatitis, Antibiotics, CRP, Clinical outcomes, Biliary related pancreatitis 

 
INTRODUCTION 

 
Acute pancreatitis is defined as an acute 
condition presenting with abdominal pain 
and is usually associated with raised 
pancreatic enzyme level in the blood as a 
result of pancreatic inflammation. A serum 
amylase level three to four times above 
normal is indicative of the disease.1 In       
the United States, there are more than 
200,000 hospital admissions because of 
acute pancreatitis every year.2 According to 
Mandalay General Hospital (MGH) registry, 
total patients admitted for pancreatitis were 
68 patients in 2008, 56 patients in 2009   
and 60 patients in 2010. Acute pancreatitis 

ranges from mild interstitial pancreatitis to 
severe pancreatitis with pancreatic necrosis 
and concomitant multiorganfailure. Broad-
spectrum antibiotics are often used in-
appropriately in patients with mild acute 
pancreatitis and in patients with sterile 
necrotizing pancreatitis who were clinically 
stable and had no signs of sepsis.3 

Studies used different antibiotics, different 
selection criteria, and different durations of 
treatment. There has been considerable dis-
cussion concerning antibiotic prophylaxis in 
___________________________________________ 
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acute pancreatitis. In mild and moderate 
cases of acute pancreatitis, prophylactic 
administration of antibiotics is unnecessary 
because the incidence of fatal infection of 
the pancreas and the exudates around the 
pancreas is low.4 Development of superbugs 
due to misuse of antibiotics is a problem in 
medical practice which in turn, leads to 
survival of strains of bacteria that have 
evolved to resist that antibiotic. Superbugs 
can be dangerous because of the limited 
number of treatment options available. 
The latest randomized trial suggested that 
antibiotic treatment in general does not 
prevent infected pancreatitis necrosis. 
Routine use of broad spectrum prophylactic 
antibiotics has altered the bacteriology of 
secondary pancreatic infection in severe 
acute pancreatitis, from gram-negative coli-
forms to gram-positive organisms without 
changing the rate of betalactam resistance or 
fungal superinfection. Intra-abdominal 
fungal infection was found in 37% of 
patients with severe acute pancreatitis and 
infected pancreatic necrosis.5 
Conchrane review in 2010, randomized 
controlled studies found that the use of 
prophylactic antibiotics raises concerns 
about antibiotic resistance and fungal infec-
tion in severe acute pancreatitis. Finally, it 
was recommended that further research is 
needed. The general objective was to study 
the clinical outcomes of patients with mild 
acute pancreatitis treated without antibiotics. 
 

MATERIALS AND METHODS 
 

This was hospital-based prospective de-
scriptive, one year study from 1stDecember 
2011 to 30th November 2012. All cases of 
mild acute pancreatitis admitted to the 
Surgical Units of MGH and Mandalay 300-
bedded Teaching Hospital during the study 
period. At the time of admission, diagnosis 
was confirmed by serum amylase and 
patient with having CRP level not more than 
130 mg/l was included in the study.6 The 
excluded cases were patient with severe 
acute pancreatitis having CRP more than 

130 mg/l, patient with pancreatitis due to 
trauma and patient with acute pancreatitis 
due to post-endoscopic retrograde cho-
langiopancreatogram. Informed consent was 
taken. All patients were treated with 
standard supportive care (Ryle’tube suction, 
IV fluid, analgesic) and close monitoring 
without giving antibiotics. Patient suffered 
from fever more than 48 hours, under lying 
conditions predispose to infection and 
features of SIRS (Temperature >38°C or 
<36°C, heart rate >90 beats/min and 
respiratory rate >20/min) or changed in 
clinical conditions that required antibiotics 
were also counted as failure cases. 
Patients were observed and assessed for 
clinical outcomes during hospitalization. 
Outcomes of patients included duration of 
abdominal pain, total analgesic requirement, 
pattern of body temperature, return of  
bowel functions and duration of hospital 
stay. Pain was assessed by using Visual 
Analogue Scale (VAS) and total analgesic 
requirement. The patient was explained 
about score to mark the point on the line to 
indicate the pain intensity. Pain scores were 
from ‘0’ to ‘10’. Pain assessment was done 
12 hourly. Intensity of pain was denoted by 
giving ranges between 0 and 10.Intensity 
intervals were: 0 to 2 annoying, 2 to 4 
uncomfortable, 4 to 6 dreadful, 6 to 8 
horrible and 8 to 10 agonizing.7 
Diclofenac sodium containing 75 mg in        
3 ml was used for analgesic drug. Total 
analgesic requirement was measured in 
milligram and dose was enumerated from 
the day of admission to the day when the 
patient had no more pain with free from 
analgesic. 
Body temperature was measured with 
digital thermometer with Inno Therm’s 
Motion Principle. All measurement was 
counted by degree centigrade. Temperature 
was taken 4 hourly.  
Patients with fever were divided into three 
groups to determine the pattern of body 
temperature. One group contained patients 
with normal body temperature 37°C, second 
group contained febrile patients having of 
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body temperature more than 38°C and third 
group contained swinging pattern of body 
temperature.   
Return of a bowel function was denoted by 
presence of bowel sound and passing flatus. 
Return of normal bowel sound was noted  
by auscultation of three or more sound 
activities per minute at each auscultation 
site. Bowel sound assessment was done      
12 hourly by using diagphragm of the 
stethoscope. The patient was discharged 
when there was no abdominal pain, body 
temperature was normal (≤37°C) and when 
having normal bowel functions. Hospital 
stay was noted from date of admission to 
date of discharge. Patients who required 
antibiotics were counted as failure cases and 
clinical outcomes were evaluated.  
Data were collected by pre-structured 
proforma and were conducted into data 
master sheet. Descriptive data were shown 
by suitable tables and diagrams.  

RESULTS 

In this study, total 41 cases of mild acute 
pancreatitis were enrolled. The highest 
percentage belonged to the age group 
between 20 and 39 years, 26 patients 
(63.41%). The lowest age incidence was 
occurred in age group more than 60 years,   
1 patient (2.43%). Mean age was 36.58± 
10.81 years. The youngest age was 20 years 
and the oldest age was 76 years. Twelve 
cases (29.26%) were age between 40 and 
49, 2 cases (4.87%) were between 50 and   
59 years.  
There were 31 male patients and 10 female 
patients in this study. Male to female ratio 
was 3:1. Maximum doses of analgesic 
required for pain relief in mild acute 
pancreatitis was 450 mg and minimum dose 
was 75 mg. Only two patients (4.87%) 
required the maximum dose. The mean 
VAS in mild AP was 0 to 7 from day 1 to 
day 5 and above. All patients (100%) 
suffered from pain up to day 2. One-fifth of 
patients (19.51%) were continuing with pain 
on day 5 and onwards.  

Twenty-two patients (53.65%) required     
75 mg of analgesic (diclofenac) injection 
and maximum dose of analgesic require-
ment was 450 mg. Twelve patients (29.26%) 
were not febrile on day 1. Twenty-three 
patients (56.09%) were not febrile on day 2. 
On day 3, thirty-three patients (80.48%) 
were also in normal body temperature. On 
day 4, thirty-two patients (78.04%) had 
normal body temperature and twenty-five 
patients (60.97%) had the same result on 
day 5. Half of the patients 48.78% had  
fever on day 1. On day 2, two patients 
(4.78%) were febrile and fever pattern was 
continuous in nature >38°C. Nine patients 
showed swinging pattern of body temp-
erature starting from day 1 (Table 1). 

Table 1. Duration and pattern of body tem-
perature of patient with mild acute 
pancreatitis 

Days 
Number of patients 

With normal  
body temp (%) 

With fever 
(%) 

With swinging body 
temperature (%) 

1 12(29.26) 20(48.78) 9(21.29) 
2 23(56.09) 2(4.78) 16(39.02) 
3 33(80.48) 0 8(19.51) 
4 32(78.04) 0 2(4.87) 
5 25(60.97) 0 2(4.87) 

Table 2. VAS score, duration of pain and bowel 
function status of patients with mild 
acute pancreatitis 

Days 
MeanVAS  Duration 

of pain (%) 
Time to start  

bowel function (%) 1st 12 hr       2nd 12 hr 

1 7.95±1.30 
(n=41) 

7.31±1.65 
(n=41) 

41 
(100) 

22 
(53.65) 

2 5.95±1.87 
(n=41) 

5.17±2.32 
(n=41) 

41 
(100) 

18 
(43.90) 

3 3.75±2.45 
(n=36) 

2.68±2.55 
(n=35) 

36 
(87.80) 

1 
(2.43) 

4 1.31±1.82 
(n=18) 

0.73±1.59 
(n=16) 

18 
(43.90) 

0 

5 & 
above 

0.68±1.64 
(n=8) 

0.48±1.46 
(n=8) 

8 
(19.51) 

0 

Table 3. Duration of hospital stay of patients 
with mild acute pancreatitis 

Duration of hospital stay Number of patients (%) 

Day 3 6(14.63) 
Day 4 9(21.95) 
Day 5 7(17.07) 
Day 6 5(12.19) 
Day 7 & above 14(34.14) 
Mean duration of hospital stay (days) 6.02±2.87 
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Bowel functions were present in 22 patients 
(53.65%) in day 1.18 patients (43.90%) in 
day 2 and one patient in day 3 (Table 2). 
Mean duration of hospital stay was 6.02± 
2.87 days. The minimum hospital stay was    
3 days and maximum stay was 17 days 
(Table 3). Thirty-one patients (75%) did not 
required antibiotics and 10 patients (25%) 
were treated with appropriate antibiotics. 
 

DISCUSSION 
 
Age and sex: The highest age incidence 
(63.41%) was found in age group between 
20 and 39 years. In contrast with study at 
California from 1994 to 2001, an acute 
pancreatitis incidence rate was peak 
between ages 35 and 44 years.8 Younger age 
incidence was found in this study. Males 
were common than females in mild acute 
pancreatitis. But, in western countries there 
was an equal sex incidence in alcoholic 
induced acute pancreatitis. Alcoholic related 
pancreatitis was more common in males in 
this study. This study was consistent with 
prospective study about etiology, severity 
and outcome of acute pancreatitis in at 
India, 2008.9 

VAS score in mild acute pancreatitis: Most 
of the patients arrived on hospital described 
VAS ranging from 8 to 10 in first 12 hours. 
Majority of patients got relieved from 
severe pain from day 3 and onwards 
showing a VAS range of 0-2 and 2-4. Six 
patients were discharged after relieving 
from their pain having VAS on 0. There was 
no study about correlation between VAS 
pain score and mild acute pancreatitis. 
Literature concerned were about effective 
pain control more in favor of use of varieties 
of analgesics, opioid drugs, anesthetic drugs 
and compare their efficacy.10 

Duration of abdominal pain and total 
analgesic requirement: All 41 patients 
(100%) suffered from pain in day 1. On   
day 2, similar figures had found but some 
had changes in intensity and pattern of pain. 
Most of the patients were free from severe 
attack of pain and did not require analgesic 

in between the score of 0-2 and 2-4. 
Regarding pain control in acute pancreatitis, 
the combination of clinical experience and 
scientific evidence stated that intensity of 
pain was not directly related to the severity 
or prognosis of acute pancreatitis. Pain 
control in non-severe acute pancreatitis did 
not differ significantly from other acute 
abdominal conditions.11 In this study, 
highest dose of total analgesic requirement 
was   450 mg and the lowest one was 75 mg. 
There is no extensive study on the 
pharmacological control of pain in acute 
pancreatitis patients. There is also a lack of 
evidence regarding the degree of efficacy of 
various pharmacological substances to treat 
the different forms of acute pancreatitis. 
Time to start bowel function: In acute 
attack, patients suffered from pain with ileus 
due to inflammation from varieties of 
enzymes and inflammatory mediators. Oral 
intale was not allowed in acute conditions 
and patients were given intravenous fluids 
according to fluid deficit. The thought was 
based on the idea that pancreas test was 
considered as an essential strategy in the 
treatment. The effect of feeding, type of 
feeding and feeding induced abdominal pain 
were out of this study. Concerning with 
bowel functions, same figures were obtained 
for both bowel sound and flatus pass. 
Auscultation of three or more bowel sounds 
in each minute was denoted for return of 
bowel sound.  

Duration of hospital stay in patients: In 
outcome analysis of patients with acute 
pancreatitis by using Artificial Neural 
Network doneby12 severity of pancreatitis 
was assessed by using thelength of the 
hospital stay measured in days. The mean 
hospital stay was 8.4 days. In this study, 
mean duration of hospital stay was 6.02 
days and therefore contrast with above 
study, duration of hospital stay was shorter. 

Proportion of patients who required 
antibiotics: Total 41 patients were enrolled 
and without giving antibiotics on admission 
day. At the end of the study, 31 patients 
(75%) did not required antibiotics. But       
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10 patients (25%) were treated with appro-
priate antibiotics according to clinical 
parameters and progress. Seven patients 
were suffered from biliary pancreatitis, due 
to gall stone related and gall bladder sludge, 
raised liver function test, liver enzymes and 
acalculous cholecystitis. Peripancreatic fluid 
collection was seen in the remaining two 
patients. One from eight patients due to 
alcohol induced pancreatitis was given 
prophylactic antibiotic because of having 
underlying diabetes as comorbidity. 
Discussion about etiology for mild acute 
pancreatitis was beyond this study. 

It was found that change of fever pattern 
was seen in patients who were treated with 
antibiotics. Among them, eight patients 
showed fall of fever in day 2 and day 3. The 
remaining two patients were biliary related 
pancreatitis with swinging fever pattern. 
Raised serum bilirubin with enzymes 
especially raise ALT was found in one 
patient. Another patient underwent laparo-
scopic cholecystectomy and both of them 
were treated with imepenum, quinolones 
and metronidazole on day 3 onward. 

Rosenberg study13 found that biliary etio-
logy may be determined using several serum 
markers, especially serum alanine amino-
transferase (ALT) in diagnosis of acute 
pancreatitis. Up to 15% of patients with 
biliary pancreatitis will have normal liver 
enzymes. ALT can be raised in alcohol 
related pancreatitis and viral hepatitis, non-
alcoholic fatty liver diseases. There have 
been several studies looking at the diagnosis 
of biliary pancreatitis through the use of 
ALT, either alone or in combination with 
other serum markers. Serum ALT≥80 (two 
times the upper limit of normal) had  
sensitivity of 91%, specificity of 100%, 
positive predictive value (PPV) of 100% and 
negative predictive value (NPV) of 86 %.12 
In this study worm induced pancreatitis was 
seen in one patient who stayed in hospital 
for 7 days and suffered pain for 3 days    
with fever for 2 days. But he did not 
required antibiotics during hospital stay. 
According to literature review, less than 1% 

of APs are induced by infectious agents.      
A lumbricoides can cause AP by migration 
of worms into the duodenal papilla, and this 
is the secondmost common cause of AP in 
India.2 

There was a case report from Japan about 
requirement of antibiotics in mild acute 
pancreatitis in 2008. They found that 
infection was complicated on day 3. They 
performed serial CRP and it was found that 
patient had normal CRP on admission but 
increased after 48 hours. They suggested 
that even in a patient with mild AP 
according to the traditional severity scores, 
careful management including prophylactic 
antibiotics may be necessary if the CRP 
value was high.14 
In this study, we could not perform 
monitoring of clinical progress serial CRP 
nor imaging. We found that antibiotics   
were used mostly due to swinging pattern  
of fever in accordance with underlying 
etiology or predisposing conditions that 
cause fever. All patients had to stay in 
hospital for not less than 7 days. Patients 
with longer duration of abdominal pain    
and having high score of VAS were treated 
with antibiotics. Moreover, fever longer 
than two days (>48 hours) were required 
prophylactic antibiotics. 
Conclusion 
It was found that duration of abdominal  
pain was longer in patients with gall stone 
related pancreatitis and patients with raised 
liver enzymes. Total analgesic requirement 
varied with the intensity of pain and 
patient’s pain threshold. There are a lot       
of controversies about management of 
pancreatitis and uses of antibiotics. In this 
study, antibiotics are not required in mild 
acute pancreatitis in initial treatment and 
antibiotics can be required in conditions 
such as biliary related pancreatitis and 
patient’s clinical parameters which indicate 
to use antibiotics and pattern of fever.    
Most of the patients required antibiotics 
when having swinging pattern of body 
temperature. But duration of antibiotics 
requirement was out of this study. Anti-
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biotic requirement could not change hospital 
stay which might be prolong due to 
intervention to proceed for underlying 
pathology. Study about types, regimes and 
duration of antibiotics were beyond this 
study and so further trials will be needed to 
evaluate the duration of antibiotic treatment, 
right doses and regimes. Thus, this study 
might provide a basis for further study about 
clinical outcomes in acute pancreatitis. 
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The aim of this study was to assess the survival of HIV infected children on 
Antiretroviral Therapy (ART) at Specialist Hospital, Mingalardon, Yangon 
and 300-bedded Children’s Hospital, Mandalay. Retrospective cohort study 
was carried out among HIV positive children (under 15 years aged) with 
ART from 1st January 2005 to 31st August 2012. Information on relevant 
variables was collected from patients’ ART cards and registries. Life table 
was used to estimate the cumulative survival of children. Kaplan-Meier 
survival curves were constructed and assessed the difference between the 
curves using the log ranks test. A total of 881 records were included in the 
data analysis. The mean (SD) age at time of diagnosis was 64.14(38.15) 
months and the mean (SD) age at initiation of ART was 74.9(38.04) months. 
The median follow-up period was 26 months (IQR=14 to 41 months). At the 
end of follow-up, 87(9.9%) were dead, 28(3.2%) were loss to follow-up and 
15(1.7%) were transferred out to other health facility. Mortality rate was 
4.16 deaths per 100-child year of follow-up period. The cumulative 
probabilities of survival at 3, 6, 12, 24 and 60 months of ART were 0.94, 
0.93, 0.92, 0.91 and 0.89, respectively. Majority (86.2%) of the deaths 
occurred within the first year of treatment. There was a high rate of 
mortality within one year after initiation of ART. Hence, priority should be 
given to the children during the first year after initiation of ART.  

Key words: HIV/AIDS, Paediatric, Survival, Antiretroviral therapy 
 

 
INTRODUCTION 

HIV/AIDS is one of the biggest health and 
development challenges among the children 
in Myanmar.  First pediatric HIV infected 
patient was recognized in 1994.1 Data from 
Myanmar 2008 HIV sentinel surveillance 
indicated that about 6000 children were   
HIV infected and more than 1000 new born 
were HIV infected each year.2 
At the end of 2012, estimated number of 
children living with HIV/AIDS in Myanmar 
was 10,000 and reported number of children 
receiving ART was 4033.3 At one time 
thought to be untreatable, nowadays HIV/ 
AIDS is considered as a chronic manageable 
disorder with the introduction of anti-
retroviral therapy (ART) which prolongs 
the survival and improve the quality of life 
of many afflicted patients.  

 
Myanmar introduced free ART in 2005 
delivered as part of comprehensive HIV/ 
AIDS care.4 Even though assessment on 
mortality of HIV infected person on ART is 
vital for ART program effective-ness, there 
are limited studies conducted to estimate the 
mortality. Findings of research will give 
clues for public health intervention for 
better outcome in the HIV/AIDS pre-
vention and treatment programs. The aim of 
this study was to assess the survival of HIV 
infected children on antiretroviral therapy. 

 
MATERIALS AND METHODS 

 
Retrospective cohort study was done at pedia-
tric ART clinics of Mingalardon Specialist 
_____________________________________ 
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Hospital (Yangon) and 300-bedded Children’s 
Hospital (Mandalay). Data collection was 
done through reviewing medical records of 
the study participants after getting permis-
sion from health facilities’ administrators. 
All children under 15 years enrolled at ART 
clinic of Mingalardon and Integrated HIV 
care program (IHC) clinic of Mandalay 
Children’s Hospital between 1st January 
2005 and 31st August 2012 were followed-
up until1st March 2013.  
Outcomes were determined as of this date. 
Before going to collect data, the records to 
be reviewed were identified by their medical 
registration and card number. The data 
extraction format was pre-tested for under-
standing the review tools and completeness 
of data items on randomly selected 30 charts 
and the necessary adjustments were made 
on the final data extraction form. Then, 
principal investigator reviewed and 
extracted data from patient ART card and 
baseline variables were checked with 
antiretroviral treatment enrollment register. 
After that, completeness of the data was 
checked on daily basis. The variables 
recorded consisted of: 

 Socio-demographic factors (sex, age at 
start of ART, age at the time of dia-
gnosis, care giver) 

 Baseline clinical characteristics (mode 
of getting disease, WHO clinical staging, 
weight for age z score) 

 Baseline treatment related factors (time 
between diagnosis and first visit to 
clinic, time between medical eligibility 
and start of ART) 

 Baseline laboratory parameters (hemo-
globin, total lymphocyte count, CD4 
count and CD4 %) 

The data were entered into the computer 
using SPSS version 16.0 and weight for age 
cut-off points were calculated by using 
Anthropometric Data-nutchildren from Epi 
InfoTM version 3.5.3. Then, these were 
transported to Stata version 12 for analysis. 
Descriptive and summary statistics were 
carried out. Life table was used to estimate 
the cumulative survival of the children. 

Kaplan-Meier survival curves were con-
structed and assessed the difference between 
the curves using the log ranks test. Ethical 
clearance was taken from the Ethical 
Review Committee, University of Public 
Health (Yangon).  

 
RESULTS 

 
Total of 881 children were included in the 
analysis and 52.9% were males. The mean 
(SD) age at time of diagnosis was 64.14 
(38.15) months and the mean (SD) age at 
initiation of ART was 74.9(38.04) months. 
Study population were followed for maxi-
mum of 87 months after initiating ART and 
the median follow-up period was 26 months 
(IQR=14 to 41 months). Among them,       
87(9.9%) children reported to be dead in      
the seven years and three months period 
after initiation of ART and concerning    
time of death, 49(56.32%), 65(74.71%) and 
76(87.3%) of deaths were within first three, 
six and twelve months of ART initiation, 
respectively.  

Few deaths 11(12.7%) occurred after one 
year of ART initiation. Study population 
followed for different period of observation 
and total person time of observation 
becomes 25062 person-months. Therefore, 
the risk of death after initiation of ART was 
4.16 deaths per 100-child year of obser-
vation. The remaining 794(90.1%) patients 
were censored for different reasons: 
28(3.2%) were loss to follow-up, 15(1.7%) 
were transferred out to other facility and 
751(85.2%) were alive at the end of the 
study.  
As shown in Fig. 1, cumulative probability 
of survival at 3 months, 6 months, 9 months, 
12 months, 24 months and 60 months were 
0.94, 0.93, 0.92, 0.91, 0.90 and 0.89, res-
pectively. According to Log rank test, base-
line WHO clinical staging, weight for age Z 
score, haemoglobin, immunodeficiency were 
significantly associated with mortality of 
HIV infected children with ART. The mean 
survival time for the children with baseline 
WHO  clinical staging I  was  37.93 months; 
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Fig.1. Kaplan-Meir estimated cumulative 
survival probability of HIV positive 
children on ART 

 
staging II was 77 months; staging III was 
80.57 months and staging IV, 57.08 months. 
The difference was statistically significant 
(p=<0.001). Children with low weight for 
age had lower survival rate as compared     
to those high weight for age. The mean 
survival time for the children with weight 
for age Z score more than +2SD was 83.9 
months, +2SD to -3SD was 73.15 and less 
than -3SD was 52.71 months. The differ-
ence was statistically significant (p<0.001). 
The mean survival time for the children 
with baseline haemoglobin level more than 
11mg/dl was 77.31 months, haemoglobin 
level between 9 to 11 mg/dl was 82.28 
months and haemoglobin level less than       
9 mg/dl was only 56.24 months. The 
difference was statistically significant 
(p<0.0001). The mean survival time for the 
children with no significant immuno-
deficiency was 78.55 months, mild immuno-
deficiency was 75.55 months, advanced 
immunodeficiency was 78.55 months and 
severe immunodeficiency was 74.23 months. 
The difference was statistically significant 
(p<0.001). 

 
DISCUSSION 

 
At the end of follow-up period, there were 
9.9% dead, 85.2% were still alive and 3.2% 
lost from follow-up. The mortality rate at 

the end of the study period was 4.16 deaths 
per 100-child year and it was comparable to 
Ethiopian and South Africa studies.5, 6            

In Kenyatta National Hospital, it was found 
that 13.4% died, 7% loss to follow-up and 
76% were alive at the end of follow-up and 
mortality rate was 8.4 deaths per 100-child 
year.7 This may be due to study period and 
sample size.  Firstly, it was different in the 
study period as there were changes in the 
treatment and care of the children with  
ART through time. Secondly, the Kenyan 
study was conducted with less sample      
size (n=149) and may be an inadequate 
estimate.  
In this study, most of deaths occurred within 
the first three, six and twelve monthsafter 
starting ART; 56.32%, 74.71%, 86.2%         
of the deaths, respectively. Few deaths 
occurred after one year of ART initiation. 
The high early mortality observed in this 
study was in line with other similar studies 
from resource-limited settings.5, 6, 8 This 
early peak in mortality might be due to 
delayed ART initiation which increases the 
risk of severe malnutrition, drug toxicity 
and immune reconstitution inflammatory 
syndrome, which is common in young 
children with a low CD4 cell count at ART 
initiation.9 
Moreover, it was evident in this study that 
more than two-third of the patients were at 
WHO clinical staging III/IV and 62% of 
them were having CD4%/CD4 count below 
age adjusted threshold for severe immune 
deficiency at ART initiation. This was 
expected because the study was done at 
referral hospital which provided ART for 
populations from different catchment area. 
Possible reason forincreased survival with 
duration of ART could be the result of 
progressive increase in CD4 cell count 
which builds the immune systems and this 
may again decrease incidence of oppor-
tunistic and other infections. 
Conclusion 
High rate of mortality was seen at initial 
period of ART treatment and became less 
thereafter. It is also important to investigate 
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targeted interventions that intensify support 
for children during the first 6 months to one 
year following initiation with particular 
attention given to those presenting with 
anaemia, low weight for age, WHO clinical 
staging 4. Targeted research on the role of 
nutritional support and correction of 
anaemia should be considered. 
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Kyi Kyi Win Zaw, Htike Htike Soe, Lei Lei Win Hlaing & Phyo Phyo Wai 
 

Department of Medical Research  
 

A cross-sectional analytical study aimed to assess respiratory and 
sympathetic cardiovascular activities in obese and non-obese medical 
students of Universities of Medicine 1 and 2 (Yangon). After primary 
screening and anthropometric measurements, lung function was determined 
by spirolab II spirometry and sympathetic cardiovascular activities, by 
orthostasis test and sustained handgrip test. Obese and non-obese group had 
no significant difference in age (19.02±1.4 vs. 18.66±1.51 years, n=38, 
each) and sex [male (73.68%), female (26.32%) each]. Body mass index 
(BMI) (28.62±3.69 vs. 20.94±1.45kg/m2) and waist-hip ratio (WHR) 
(0.89±0.1 vs. 0.83±0.04) were significantly (p<0.001) greater in obese than 
non-obese. Obese students had lower values of lung function parameters: 
forced expiratory volume in one second (FEV1)(3.04±0.77 vs. 3.25±0.76 
l/min), forced vital capacity (FVC) (3.4±0.75 vs. 3.51±0.84 l/min) and peak 
expiratory flow rate (PEFR) (5.41±2.37 vs. 5.91±1.95 l/s) than non-obese, 
but not significant. BMI had significant (p<0.05) inverse relationship to 
FVC (r=-0.32) but WHR had not. Obese students had significantly 
(p<0.001) higher resting systolic blood pressure (SBP) (131.79±10.95 
mmHg vs.120.61±11.28 mmHg) and diastolic blood pressure (DBP) (84.5± 
8.54 vs. 74.53±6.56 mmHg) than non-obese. Border-line responses to 
sympathetic cardiovascular activity tests seen in obese students were 
significantly (p<0.001) different from normal response of non-obese. Thus, 
it can be concluded that relative adiposity, as measured by BMI, might have 
a significant effect on FVC and sympathetic cardiovascular activity. 

Key words:_Obesity, Lung function test, Sympathetic cardiovascular activity, Sustained handgrip test, Orthostasis test 
 

INTRODUCTION 
 

In Myanmar, a study done in 2009 revealed 
that among 7429 aged of 15-64 years, 25.4% 
were found to be overweight or obese.1           

In University of Medicine(Mandalay), out 
of 377 male second M.B.B.S students, 22% 
were overweight and 2% were obese and 
out of 233 female students, 12% were over-
weight and 3% were obese.2 Obesity is 
considered as an important global health 
hazard and has been linked to increased 
incidence of cardiovascular diseases, hyper-
tension, metabolic disorders and pulmonary 
dysfunction.3, 4 
Pulmonary function testing is a simple 
procedure for the assessment and moni-

toring of the respiratory diseases. Studies 
have examined the relation between obesity 
and lung function using body mass index 
(BMI) as a measure of overall adiposity and 
waist circumference or waist to hip ratio 
(WHR) as a measure of central adiposity 
and they revealed that pulmonary function is 
influenced by BMI and WHR in men.5, 6 

Cardiovascular autonomic function is 
typically measured by a battery of short 
term evoked reliable, reproducible, simple 
and non-invasive cardiovascular reflex tests 
originally developed by Ewing and Clark7  

___________________________________ 
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and these tests can also reflect damage 
elsewhere in the cardiovascular autonomic 
system. The battery of tests7 includes three 
tests to assess parasympathetic function and 
two tests to assess both parasympathetic and 
sympathetic function [i.e., blood pressure 
responses to active standing (orthostasis) 
and sustained handgrip]. 

Another study8 found that an accumulation 
of total and central body fat is associated 
with higher levels of sympathetic nervous 
system activity in older males. However, 
some studies showed depression of sym-
pathetic activity in obese persons.9 

Previous studies in Myanmar investigated 
both sympathetic and parasympathetic acti-
vity in middle aged obese women10 and in 
healthy Myanmar male subjects11and they 
found that parasympathetic function was 
decreased. 
Hence, respiratory and cardiovascular systems 
have been reported to be two major systems 
reflecting the adverse effects of obesity.12 

Obese young adults have more risk of 
development of hypertension or other 
cardiopulmonary disorders in later stages            
of their life.13 Thus, the present study aimed 
to assess respiratory and sympathetic 
cardiovascular activities and its association 
with body fat distribution of obese medical 
students in their young adult life. 

 
MATERIALS AND METHODS 

 
In the study, spirolab II spirometer for 
respiratory function, mercury sphygmo-
manometer (ALPK 2, Japan), stethoscope, 
stopwatch, and hand-grip dynamometer 
(CH.STOELTING Co, USA), for sym-
pathetic activity and stadiometer and 
calibrated weighing scale (Mechanical per-
sonal scale-model BR 9808), and measuring 
tape for anthropometric parameters were 
used to assess. 
This cross-sectional analytical study was 
done at the Universities of Medicine 1 and 2 
(Yangon). Young adult students in the age 
group of 17-22 years, who volunteered to 
participate, were screened for the study.    

All students were explained about the 
procedures to be undertaken and written 
informed consent was obtained. The 
students were given personal data form, in 
which they were asked to fill up with certain 
details like dietary habits, extent of physical 
activity, family history, etc.  
Clinical examination, random blood sugar 
and electrocardiogram (ECG) were done on 
all the subjects to rule out systemic 
disorders. The weight was measured to the 
nearest 0.5 kg and the height was measured 
without shoes to the nearest 0.5 cm. The 
weight in kilograms and height in meters of 
each student was recorded. Body mass 
index (BMI) was calculated by the formula; 
weight in kg divided by height in meter 
square. 
The waist circumference was taken in 
centimeters at the midway between lower 
rib cage and anterior superior iliac spine at 
the end of normal expiration. The hip 
circumference was measured around the 
pelvic at the point of maximal protrusion of 
the buttocks. Then, the ratio of waist 
circumference and hip circumference (WHR) 
was calculated.  
The subjects were divided into two groups 
according to WHO classification of weight 
by BMI in adult:14 non-obese and obese 
group (including pre-obese). Non-obese 
group included 28 male and 10 female 
medical students with BMI 18.5-24.9 kg/m2. 
Obese group (including pre-obese) included 
28 male and 10 female medical students 
with BMI≥25 kg/m2. 
After the subjects were explained about the 
tests through self-demonstration by the 
investigators, the following tests were 
carried out for the assessment of respiratory 
and cardiovascular parameters. 
Tests for respiratory activity 
Respiratory activity was assessed by lung 
function tests including FEV1 (forced 
expiratory volume in one second), FVC 
(forced vital capacity), FEV1/FVC (ratio       
of FEV1 to FVC), and PEFR (peak    
expiratory flow rate). Respiratory activity was   
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measured by using spirolab II spirometer 
with volume accuracy of ±3% and flow 
accuracy of ±5%. Subject was asked to sit 
upright on a stool and to place the mouth- 
piece firmly in the mouth and to take a 
maximum inspiration, then nostrils was 
closed using a nose clip and subjects was 
asked to execute a maximum forced 
inspiration through mouthpiece. The test 
was performed over 3 maneuvers. The test 
with the best maneuver was selected.  
Tests for sympathetic cardiovascular 
activity 

The subjects were instructed to take a rest 
for 15 minutes before recording their 
baseline systolic and diastolic blood 
pressures as perstandard procedure. For 
each subject, three recordings of blood 
pressure were taken with mercury sphygmo-
manometer at one minute interval from 
which the average baseline blood pressure 
(systolic or diastolic) was obtained before 
each of the following tests. 

Systolic blood pressure (SBP) response to 
orthostasis 

The subject was asked to lie quietly on a 
couch for 15 minutes. The lying blood 
pressure was measured. Then, the subject 
was asked to stand up unaided (within           
5 seconds) and remain motionless for two 
minutes. The blood pressure was measured 
at one minute after standing up. The blood 
pressure difference between the lying and 
standing (at one minute) was taken as the 
postural pressure response to standing. 

Diastolic blood pressure (DBP) response to 
sustained handgrip 

The maximum contraction power of the 
subject's dominant hand was first assessed 
using handgrip dynamometer while the 
subject was in standing position. It was done 
for three times and the mean of these values 
was taken as the maximum voluntary 
contraction power.  

After 15-minute rest, the sitting blood 
pressure and HR were measured three times 
just before handgrip and the mean value of 

the three DBP readings and HR were taken 
as basal values. Handgrip was maintained at 
30% of the maximum voluntary contraction 
for 5 minutes. The blood pressure and HR 
was measured at one minute interval during 
handgrip. The difference between the 
highest DBP and HR during handgrip and 
the basal values was taken as the DBP and 
HR response to sustained handgrip. 
Statistical analysis 
Data was analyzed by using SPSS 16. The 
results were expressed as mean±SD. 
Student’s unpaired 't' test was used to 
compare the parameters between two study 
groups. Pearson’s correlation was used to 
assess the relationship between fat distri-
bution and the response of tests. P<0.05 was 
considered as statistically significant. 

Ethical clearance 
This study was approved by Institutional 
Ethics Review Committee, Department of 
Medical Research. 
 

RESULTS & DISCUSSION 
 
Although there was no significant difference 
in age and sex between the study groups, the 
BMI and WHR of obese group were 
significantly higher when compared to non-
obese group as shown in (Table 1). 

Table 1.  Basic characteristics of non-obese and 
obese medical students 

Student’s unpaired 't 'test, *=p<0.001 
Data were shown in Mean±SD.  

BMI provides the most useful, albeit crude, 
population level measure of obesity. Over 
the past 10 years or so, it has become 
accepted that a high waist-hip ratio (WHR 
>1.0 in men and >0.85 in women) indicates 
abdominal fat accumulation.15 In the present 

Parameters 
Students (n=38) 

Non-obese Obese 
Age (years) 19±1.4 18.7±1.51 
BMI (kg/m2) 20.94±1.45 28.62±3.69* 
WHR 0.83±0.04 0.89±0.1* 
Resting SBP (mmHg) 120.61±11.28 131.79±10.95* 
Resting DBP(mmHg) 74.53±6.56 84.5±8.53* 
Resting HR (beats/minute) 82.39±9.51 86.74±10.15 
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study, the obese group showed lower values 
of FEV1, FVC, FEV1/FVC ratio and PEFR 
when compared with the control group      
but the difference was not statistically 
significant (Table 2) and reduced FEV1/ 
FVC ratio was within normal range (above 
80%) and hence any obstructive pattern of 
lung disease in obese group was ruled out. 
The observed reduction in FVC may be due 
to reduced mobility of the diaphragm, as  
the diaphragm is pressed upwards due to 
expanded abdominal volume in obese 
individuals.    

Table2. Lung function parameters of non- 
obese and obese young adult 
students 

Student’s unpaired 't' test, Data were shown in 
Mean±SD. 
 
Table  3.  Relationship between the fat distri-

bution and lungs function of obese 
young adult students (n=38) 

Pearson’s correlation, *=p<0.05 
 
In this study, the correlation between the    
fat distribution and pulmonary function    
was also examined. The results showed          
that BMI was inversely correlated only   
with FVC (Table 3). This means that as 
BMI increased, the restricted pattern of     
the pulmonary function was increased. 
Literature indicates decrease in chest wall 
compliance in obesity due to increase 
amount of adipose tissue around chest and 
abdomen.16  This might have been the reason 
for a decrease in dynamic lung functions in 
the obese group. 
Since those with BP<140/90 mmHg were 
selected from the beginning, the resting  

SBP and DBP of all the subjects 
participated in the present study were in the 
normal range. But, the results showed 
significantly higher mean values of resting 
SBP and DBP in obese (Table 1).  

Similar results were also observed by other 
studies conducted on different age groups 
and in both gender across the world. One 
study 200517 found a significantly higher 
resting SBP and DBP in Maxican adolescent 
boys and is suggestive of an impaired 
autonomic function at rest. The cause for 
higher basal BP values in obese individuals 
is that the increased adipose tissue in 
obesity demands additional blood flow, 
which in turn increases the cardiac output. 
Moreover, sympathetic activation also 
contributes for this situation.18 

For the isometric exercise, the obese group 
revealed truncated response as compared to 
the control group. One study7 have defined a 
rise of DBP of 16 mmHg or more as normal, 
11-15 mmHg as borderline and 10 mmHg or 
less as abnormal, responsing to sustained 
handgrip test. The obese students in the 
present study showed borderline response 
while the controls exhibited normal 
response. 
For orthostasis test, SBP fell on active 
standing in both groups, but none of          
the subjects had postural hypotension.          
A decrease in SBP was found to be 
significantly higher (p<0.001) in the obese 
group (Table 4) indicating that sympathetic 
activity might decrease in the obese 
students. A fall of more than 10 mmHg has 
been documented to be a borderline 
response in Ewing’s criteria.7 

Table 4. Sympathetic cardiovascular response 
of non-obese and obese young adult 
students 

     Parameters 
Students(n=38) 

Non-obese   Obese 
Fall in SBP (mmHg) to 
orthostasis test 

3.76±2.32 11.8±5.19* 

Rise in DBP (mmHg) to  
sustained handgrip test  

16.26±4.94 11.05±4.34* 

Rise in HR (beats/min) to 
sustained handgrip test 

13.6±6.16 6.89±3.83* 

Student’s unpaired  't' test, *=p<0.001 

Lung function 
parameters 

Students (n=38) 
p value Non-obese Obese 

FEV1 (l/sec)  3.25±0.76     3.04±0.78 0.25 
FVC (l)  3.51±0.84       3.4±0.75 0.55 
FEV1/FVC (%) 92.88±6.21 89.93±12.35 0.192 
PEFR (l/sec)       5.91±1.95    5.41±2.37 0.32 

Lung function 
parameters 

Body mass index Waist-hip ratio 
r value Pvalue r value p value 

FEV1 (l/sec) -0.18 0.274  0.13 0.435 
FVC (l) -0.32      0.048*    0.09    0.605 
PEFR (l/sec) -0.043     0.80 0.20 0.230 
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In the literature, both increased sympathetic 
activity in response to exercise17, 19 and 
hypofunction of the sympathetic system in 
obese children20 have been reported. The 
isometric exercise induced increase in heart 
rate, cardiac output and blood pressure can 
be explained on the basis of activity in the 
cardiac sympathetic fibers. The obese 
students showed truncated response in 
cardiac sympathetic activity resulting in 
borderline response to isometric exercise 
and orthostasis test. They also had increased 
vasoconstrictor tone at rest resulting in 
increased baseline BP prior to the appli-
cation of any type of stimulus (exercise or 
postural change). 

Conclusion  
The early identification of at risk individuals 
prior to the onset of disease is imperative    
in developing country. The autonomic 
instability and enhanced basal vasocon-
strictor tone could make these obese young 
adult students prone to hypertension and 
other cardiovascular disorders in their later 
life. The negative correlation of BMI with 
FVC could further predispose them to 
associated respiratory and cardiovascular 
risks. A large sample size and a longitudinal 
study would validate this preliminary 
finding. 
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Antimalarials in Myanmar are being produced and procured through various 
mechanisms by International Organizations, NGOs, Disease Control 
Programs and the vast private sector. Poor-quality lives saving medicines 
are a major public health threat. The Quality Assurance and monitoring of 
these antimalarials is essential in tackling the emerging resistant malaria 
parasites. The study conducted post-marketing surveillance in two border 
areas, Tamu (Myanmar-India border) and Muse (Myanmar-China border) 
from March 2014 to July 2014. The aim of the study was to detect the 
counterfeit and substandard antimalarial drugs in public and private sectors 
in border areas. Antimalarial drugs were collected randomly from wholesale 
private pharmacies and public pharmacies of township general hospitals.     
A total of 51 samples of antimalarials were collected and analyzed with thin 
layer chromatographic method by using GPHF-Minilab for screening test 
and with High Performance Liquid Chromatographic method according      
to USP-37 and International Pharmacopoeia 2011 for confirmatory test.   
Out of 51 samples, 12 samples (23.5%) were non-conformant with the 
pharmacopoeia specifications such as 6 samples of chloroquine, 3 samples 
of quinine sulfate, 2 samples of mefloquine and 1 sample of quinine 
injection. Out of 51 samples, 22 samples or 43% were found to be 
unregistered. Although this is the preliminary monitoring of antimalarials by 
DFDA, the results indicate that quality assurance and monitoring activities 
on antimalarials should be strengthened with the responsible authorities to 
ensure the quality of antimalarials and to prevent the emergence of drug- 
resistant strains in Myanmar. 

Key words: Antimalarials, GPHF-Minilab, High performance liquid chromatographic 

 
INTRODUCTION 

 
Malaria remains a disease of public health 
importance in Greater Mekong Sub-region 
(GMS). Myanmar is the highest burden of 
malaria in South East Asia region as it 
contributes 3% of population but 20% of 
malaria cases of SEA region. The quality of 
antimalarials in both public and private 
sector plays an important role in containing 
the emerging resistance of malaria parasite. 

WHO has estimated that 200,000 of the   
one million deaths from malaria each            
year could be avoided if antimalarial drugs 
were “effective, of good quality and used 

correctly” (WHO, 2003). In 2006, Quality 
Diagnosis and Standard Treatment of 
Malaria (QDSTM) project in four townships 
indicated that up to 15% of available drugs 
in the area were substandard.1 
In a study done in collaboration with the 
NMCP, DMR-LM on 40 townships of       
14 States and Divisions in 2007 indicated 
that 28% of artesunate tested unidentified 
impurities other than active ingredients were 
detected.2 The Global Pharma Health Fund 
(GPHF), a charity initiated and maintained 
___________________________________ 
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by Merck Darmstadt Germany, set out to 
develop and supply a portable, tropics- com-
pactable and easy-to-use minilaboratory that 
could verify a drug’s identity and content 
and thus detect fake medicines by 
employing inexpensive analytical techni-
ques. The GPHF-Minilab could close the 
capacity gap on drug quality testing in 
countries where the means for an effective 
drug quality-control system are not yet fully 
in place or where full testing is expensive, 
hardly accessible or time consuming.3 

Antimalarials in Myanmar are procured and 
purchased through various mechanisms     
by International Organizations and NGOs 
operating in the country and the vast public 
sector while enormous traffic of medicines 
including antimalarials has been occurring 
at the borders between Myanmar, Thailand, 
India and China.5 The Department of Food 
and Drug Administration (DFDA) contri-
butes to tackling of resistant parasite by 
conducting Quality Assurance and Quality 
Control activities namely Post-Marketing 
Surveillance throughout the country and 
selected border areas. As poor quality 
medicines can endanger the therapeutic 
outcome and can potentially jeopardize the 
containment efforts, regular monitoring of 
the quality of antimalarials by the DFDA is 
of utmost importance. 

This study was conducted with an aim to 
evaluate the quality, availability and source 
of antimalarials being produced and/or 
procured and imported into the country in 
two border areas (Tamu and Muse). 
 

MATERIALS AND METHODS 
 
Study site 
A comparative study (field testing and 
laboratory-based analytical study) was 
carried out in Tamu (Myanmar-India 
border) and Muse (Myanmar-China border) 
between March 2014 and July 2014. 
Sample size 
A total of 51 antimalarial samples from two 
border areas were tested. These samples 

were collected from wholesales drug shops 
and pharmacies from general hospitals at 
border areas (Table 1). 
 
Table 1. Total number of collected samples by 

Active Pharmaceutical Ingredients 

Active Pharmaceutical Ingredients Tamu Muse Total 

Chloroquine tablet (CQN) 6 7 13 

Mefloquine tablet (MQN) 1 2 3 

Artemether tablet (ARM) 3 1 4 

Artesunate tablet (ARS) 4 6 10 
Artemether+Lumefantrine (A+L) 2 2 4 

Dihydroartemisinin+Piperaquine (D+P) 0 5 5 

Primaquine tablet (PQN) 1 0 1 
Quinine Sulfate tablet (QNS) 0 3 3 

Artemether Injection (ARM-I) 3 0 3 

Artesunate Injection (ARS-I) 2 1 3 
Quinine Injection (QUN-I) 1 1 2 

Total 23 28 51 

 
Study procedure 
The samples were collected by DFDA team 
that consisted of medical officer, pharmacist 
from the study area. The quality of samples 
was evaluated using a two-stage testing 
procedure.  
Firstly, screening test of collected samples 
was done using GPHF-Minilab. This 
screening procedure was performed by the 
staff from border trade zone under the 
Department of Food and Drug Admini-
stration to identify and estimate content of 
active ingredients. It consisted of the 
following parts: 
i) Visual inspection - description of the 

dosage form, label and packaging 
ii) Thin layer chromatography identifi-

cation and estimation of content of 
active ingredients by comparing with 
reference sample. 

At the second stage, doubtful samples from 
screening test and one third of the collected 
samples were done at Central Drug Control 
Laboratory, Nay Pyi Taw according to USP-
37 and International Pharmacopoeia 2011 
monographs. Confirmatory testing included 
the following tests: 
i) Proper labelling and packaging 
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ii) Organoleptic (physical/visual) exami-
nation 

iii) Identification of Active Pharmaceutical 
Ingredient (API) 

iv) Assay for content of API 
v) Dissolution for tablet and capsule forms 

Test methods used for testing at QC 
laboratories were methods in the respective 
monographs from the International Pharma-
copoeia and USP.6  
a) Artemether/lumefantrine tablets - United 

States Pharmacopoeia Convention 2014 
(authorized 1.3.2009) 

b) Artesunate tablet and injection - Inter-
national Pharmacopoeia 2011 

c) Artemether tablet and injection - Inter-
national Pharmacopoeia 2011 

d) Chloroquine phosphate tablet - USP/NF 
2014 

e) Quinine sulfate tablet - USP/NF 2014 
f) Mefloquine tablet - USP/NF2014 
g) Primaquine tablet - CP 2010 
The following specifications were used for 
the different tests: 
Appearance 
Tablets should be undamaged, smooth and 
usually of uniform color. Presence of 
excessive powder and/or pieces of tablets in 
the container, cracks or capping, chipping in 
the tablet surfaces or coating, swelling, 
mottling, discoloration, fusion between 
tablets, and appearance of crystals on the 
container walls or on the tablets demonstrate 
physical instability. Capsules should be 
smooth and undamaged. For powders, 
physical and/or chemical instability is 
demonstrated by noticeable changes in 
physical appearance, including texture (e.g. 
clumping) or color. 
Identity 
Identity was confirmed by matching the 
retention time of active peak in the standard 
and sample HPLC chromatograms obtained 
in the assay. 
Content of active ingredient 
The limits vary, depending on the respective 
specifications. 

Dissolution 
The dissolution was tested in three stages, 
with the following acceptance criteria: 

Stage Number of 
units tested Acceptance criteria* 

S1 6 units Each unit is not less than Q*+ 5% 
S2 Another 

 6 units 
Average of 12 units (S1+ S2) is equal 
to or greater than Q, and no unit is 
less than Q  15%  

S3 Another  
12 units 

Average of 24 units (S1 + S2 + S3)  is 
equal to or greater than Q, and not 
more than 2 units are less than Q 
15%, and no unit is less than Q 25% 

*=Q is the amount of dissolved active ingredient 
specified in the individual monograph, expressed as a 
percentage of the content stated on the label. The 
testing is continued through the three stages unless 
the results conform at either stage 1 or stage 2.4 

Uniformity of mass of dosage units 
The following acceptance criteria were used: 
Pharmaceutical 

form (of 20  
units tested) 

Average mass 
Acceptable 
deviation 

in % 

Number 
of units 

Tablets  less than 80 mg ±10.0 minimum 18 
  ±20.0 maximum 2 
 80 mg to 250 mg ±7.5 minimum 18 
  ±15.0 maximum 2 
 more than 250 mg ±5.0 minimum 18 
  ±10.0 maximum 2 
Capsules less than 300 mg ±10.0 minimum 18 
  ±20.0 maximum 2 
 300 mg or over ±7.5 minimum 18 
  ±15.0 maximum 2 

 
RESULTS 

 
A total of 51 samples were collected and 
tested from two border areas. Twenty-three 
samples were from Tamu and another 28 
from Muse. A total of 42 (tablet) samples 
were screened using GPHF-Minilabs in the 
field. One mefloquine sample was rapidly 
detected as fake by thin layer chromate-
graphy (TLC) method. This failure was 
confirmed by compendial testing in the 
laboratory where the sample was found to 
be containing no API at all. 
 
Table 2. Non-conformant samples by API 

 Tamu Muse Total 
CQN 4 2 6 
MQN 1 1 2 
QNS - 3 3 
QUN-I 1 - 1 

CQN=Chloroquine, MQN=Mefloquine, QNS= Quinine 
sulfate, QUN-I= Quinine injection 
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The overall non-conformance (NCF) rate 
was found to be 23.5% with 12 samples 
failing the quality testing. Out of 12 NCF 
samples, 6 samples were chloroquine 
tablets, three were quinine sulfate tablets, 
two were mefloquine tablets and one was 
quinine injection (Table 2). 
 
Table 3. Reason for non-conformance by API 

 CQN MQN QNS QUN-I Total 
Identification - 1 - 1 2 
Dissolution - 1 3 - 4 
Assay 
(Quantitative) 

6 - - - 6 

Total 6 2 3 1 12 
CQN=Chloroquine, MQN=Mefloquine, QNS= Quinine 
sulfate, QUN-I= Quinine injection 
 
All 6 samples of chloroquine failed in Assay 
which shows that the API content of the 
samples were below the required level. All  
3 samples of quinine sulfate failed in 
dissolution indicating the medicines fail to 
dissolve into the blood stream in sufficient 
quantity to produce desired therapeutic 
effect. Out of 2 NCF mefloquine samples,   
1 sample failed in dissolution while the 
other failed in identification indicating there 
was no Active Pharmaceutical Ingredient 
(API) at all. Furthermore, 1 sample of quinine 
injection also failed in identification. The 
total proportion of unregistered samples 
collected in the survey was relatively high 
(43%), and included imported medicines 
(Table 3). Manufacturing countries of 
samples are shown in Table 4.  
 
Table 4. Non-conformant samples by manu-

facturing country 

 CQN MQN QNS QUN-I Total 
China - - - 1 1 
India 3 - - - 3 
Malaysia - 1 - - 1 
Myanmar 3 1 3 - 7 
Total 6 2 3 1 12 
CQN=Chloroquine, MQN=Mefloquine, QNS= Quinine 
sulfate, QUN-I= Quinine injection 
 
Identity and content of active ingredients 
Six of 51 samples of products were found 
non-compliant in terms of content of active 

ingredients: In one mefloquine sample, no 
active ingredient was detected with GPHF-
Minilab method and USP/NF 2014;6 In one 
quinine hydrochloride injection, no active 
ingredient was detected with GPHF-Minilab 
method and three samples of quinine sulfate 
tablet and one sample of mefloquine tablet 
failed in dissolution. In GPHF-Minilab® 
testing of the same 53 samples, one sample 
failed in the TLC test. 
 

DISCUSSION 
 
Overall non-conformant rate of 23.5% (NCF 
rate of 26% in Tamu and 21% in Muse) was 
high compared to other countries in GMS. 
Unregistered sample rate of 43% was also 
high. However, this was the very first post-
marketing surveillance on antimalarials 
conducted by DFDA in two border areas 
and subsequent regular monitoring and 
taking enforcement actions would reduce 
the availability of poor quality products. 
The ability of GPHF-Minilab to detect the 
counterfeit medicines rapidly and its 
deployment in border areas will be an 
effective deterrent to the importation of 
counterfeit medicines into the country. 
GPHF-Minilab, by the application of thin 
layer chromatography method, can identify 
whether the intended API is present in the 
medicine or not. An absence of intended 
API means the medicine is counterfeit and 
will produce no therapeutic effect when 
consumed. In this study, GPHF-Minilab 
detected 1 counterfeit medicine (mefloquine 
tablet). 
To detect the sub-standard medicines those 
do not contain sufficient amount of API and 
those do not disintegrate or dissolve in the 
bloodstream of the patient, compendial 
testing in the laboratory is essential and 
suspected samples detected by Minilabs 
should also be confirmed by the laboratory 
testing. In this study compendial testing in 
the laboratory detected one counterfeit 
medicine (quinine injection) and ten sub- 
standard medicines (six chloroquine tablets, 
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three quinine sulfate tablets and one 
mefloquine tablet) 

For the treatment of severe and complicated 
falciparum malaraia, ACTs (artemether+ 
lumefantrine and DHA+piperaquine) are the 
first line medicines and all 9 samples of 
ACTs are found to be conformant with the 
required specifications. Chloroquine is 
widely used in the treatment of vivax 
malaria. Six out of 13 collected samples are 
found to be non-conformant with the 
required specification. Ten samples of arte-
sunate tablet and 4 samples of artemether 
tablet still found in the border areas indicate 
that there are still gaps in banning of arte-
sunate monotherapy. Although banning of 
the importation of artesunate monotherapy 
is in place, replacement of artesunate mono-
therapy which are already circulating in the 
market with the artemisinin-based combi-
nation therapy (ACT) should be accelerated. 
Conclusion 
The first round of post-marketing 
surveillance by DFDA in the border areas 
indicated that Quality Assurance and 
Monitoring activities on the antimalarials 
should be strengthened together with        
the  involvement  and coordination  between 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

all thestakeholders- DFDA, National 
Malaria Control Program, State/Region 
Health Authority, State/Region Admini-
strative Authority, Drug Advisory Commi-
ttee, NGOs and the private sector - to ensure 
the quality of antimalarials in Myanmar for 
prevention of artemisinine-resistant malaria 
in Myanmar and GMSs. 
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Helicobacter pylori, a common infectious bacterium, has been linked to 
chronic gastritis, peptic ulcer and gastric cancer and there is suggested to 
have association between H. pylori’s virulence genes and the occurrence of 
gastrointestinal diseases. The aim of this research was to determine  
the distribution of virulence genes of Helicobacter pylori among gastric 
cancer and non-cancer dyspeptic patients. This was a cross-sectional 
descriptive study including a total of 120 patients comprising 60 cancer 
patients and 60 non-cancer dyspeptic patients attending at the Department of 
Gastroenterology, Yangon General Hospital during the year 2013 and 2014. 
Helicobacter pylori was isolated from 25% of total cases; (30/120) and the 
distribution of virulence genes of isolated H. pylori strains among gastric 
cancer and non-cancer dyspeptic patients were carried out by polymerase 
chain reaction (PCR). The positive rates for the cagA, vacAs1, vacAs1a, 
vacAs1c, vacAm1, vacAm2, iceA1, iceA2, and babA2 genes in H. pylori of 
gastric cancer and non-cancer patients were 100%, 100%, 100%, 0%, 100%, 
0%, 42%, 33%, 100% and 89%, 83%, 67%, 17%, 83%, 17%, 44%, 33% and 
11%, respectively. There was a significant relationship between babA2 gene 
and gastric cancer (p=0.000), however, the other types of virulence genes of  
H. pylori had no statistically significant association with the clinical 
outcomes (p>0.05). Data from this study were expected to provide the 
association between virulence genes of H. pylori and the occurrence of the 
gastrointestinal diseases including gastric cancer. 

Key words: Helicobacter pylori, Virulence genes 
 

INTRODUCTION 
 

Helicobacter pyloriis a curved or spiral 
gram-negative bacterium that colonizes the 
human stomach and can establish a long-
term infection of the gastric mucosa. 
Epidemiological studies strongly suggested 
that more than 50% of the world’s 
populations are colonized by H. pylori. 
However, the prevalence of H. pylori 
infection varies from 10% to 90%, 
depending on age, geographic location, and 
socioeconomic status of the populations. 
Persistent H. pylori infection often induces 
gastritis and is associated with the 

development of peptic ulcer disease, 
atrophic gastritis, and gastric adenocar-
cinoma. However, only 20% of the infected 
patients develop serious disease and  
this might be related either to differences 
among the host or to differences in 
virulence of H. pylori strains.1 Gastric 
cancer has a multifactorial etiology, with 
genetic elements, dietary factors, and  
H. pylori, all playing a role in its 
development. Worldwide, it is the most 
common malignancy of the gastrointestinal 
__________________________________________ 
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tract, and remains second only to lung 
cancer in cancer caused mortality.2 In 1996, 
H. pylori has been classified as a class I 
human carcinogen by the International 
Agency for Research on Cancer of the 
World Health Organization.3 One study in 
Germany showed that the risk of gastric 
cancer was markedly increased in patients 
infected with cytotoxin-associated gene A 
(cagA)-positive H. pylori. Further, a similar 
study from the Indian sub-continent 
reported a higher risk of developing gastric 
cancer in younger patients (<45 years) 
infected with H. pylori.4 
Previous H. pylori studies have primarily 
focused upon two groups of bacterial 
virulence factors, vacA and cagA gene. The 
new candidate genes designated iceA 
and babA2 gene were also suggested  
to have association with occurrence of 
gastrointestinal diseases. There is continuing 
interest in identifying Helicobacter pylori 
virulence factors that might predict the risk 
for severe clinical status such as gastric 
carcinoma, atrophic gastritis and peptic 
ulcer diseases. 
The information on potential pathogenic 
markers of H. pylori is not only important 
for predicting clinical outcomes but also 
provides knowledge for further molecular 
epidemiological studies. Therefore, the 
aim of this research was to determine  
the distribution of virulence genes of 
Helicobacter pylori among gastric cancer 
and non-cancer dyspeptic patients. 

MATERIALS AND METHODS 

A cross-sectional, laboratory-based compa-
rative study was carried out on 60 non-
cancer dyspeptic patients with gastroduo-
denal disorders and 60 gastric cancer 
patients who had undergone endoscopy at 
Department of Gastroenterology, Yangon 
General Hospital (YGH). Written informed 
consents were obtained from eligible patients. 

Methods of sample collection 
Two bites of biopsy sample were taken 
from patients with a sterile fibreoptic 

endoscope with biopsy forceps by gastro-
enterologists. The site of gastric biopsy 
specimens were from the gastric antrum. 
One sample was tested for urease test and 
the other for culture. 
Processing of samples 
One endoscopic biopsy sample was trans-
ferred to 0.2 ml of thioglycolate transport 
broth and the other into microtitre plate for 
urease test and then brought back to the 
laboratory in an ice box within two hours of 
collection.  
Primary isolation and drug sensitivity 
testing of bacteria 
Before inoculating on the culture media,  
the specimens were minced and gently 
homogenized in thioglycolate broth with a 
ground glass grinder. The amount of 
inoculum was 200 µl for each plate and 
inoculated onto the Muller-Hinton agar 
(Oxoid) with Skirrow's supplement with 5-
10% horse blood. The culture plates were 
incubated at 37ºC in an anaerobic jar (Gas 
pak jar) under microaerophilic condition. 
The optimal temperature for incubation was 
35-37ºC. The primary biopsy cultures were 
incubated for 3 to 5 days. Plates showing 
presence of contamination were discarded. 
The media which did not show any growth 
after 7 days incubation were regarded        
as negative culture. The organisms were 
identified as H. pylori by colony morpho-
logy, gram stain reaction, and positive 
reactions to oxidase, catalase, and urease 
activities.  
DNA extraction from isolated H. pylori  
Bacterial colony was picked up from        
the plate with tip. It was suspended in       
90 ul of sdH2O and boiled at 95°C for        
3 minutes. And then, immediately put     
into the ice and incubated for 5 minutes. 
Five microlitre was taken from mixed 
sample and mixed with 495 ul of sdH2O 
and it was used as DNA template.              
If there were remaining samples, these  
were stored at -20°C. PCR amplication of 
the target DNAs were carried out in a 
thermal cycler. 
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Reaction mixture for PCR (Total 50 ul) 
Polymerase chain reaction mixtures were 
prepared in a volume of 50 µl, containing 
0.3 mM concentration of each primer,  
0.2 mM concentration of deoxynucleosides 
triphosphate, 10x reaction buffer (200 mM 
Tris-HCl, pH 8.5, 500 mM KCL, 10 mM 
MgCl2), 5 U of Taq DNA polymerase and 
10 ng DNA sample. The mixtures were 
placed in a PCR thermocycler and run for 
the following cycles. 
 
For vacA evaluation    

Preincubation  94ºC for 1 minutes x one cycle 
Denaturation  98ºC for 30 seconds  
Annealing  54ºC for 30 seconds 30 cycles 
Extension 72ºC for 1 minutes 
Final extension 72ºC for 10 minutes  

For cagAevaluation   

Preincubation  94ºC for 4 minutes x one cycle 
Denaturation  94ºC for 1 minute  
Annealing  56ºC for 1 minute 36 cycles 
Extension 72ºC for 1 minutes 
Final extension 72ºC for 10 minutes   

For iceA1 evaluation  
  

Preincubation  95ºC for 10minutes x one cycle 
Denaturation  95ºC for 1 minute  
Annealing  57ºC for 1 minute 35 cycles 
Extension 72ºC for 1 minutes 
Final extension 72ºC for 7 minutes   

For iceA2 evaluation  
  

Preincubation  95ºC for 104 minutes x one cycle 
Denaturation  95ºC for 1 minute  
Annealing  57ºC for 1 minute 36 cycles 
Extension 72ºC for 1 minutes 
Final extension 72ºC for 7 minutes   

For babA2 evaluation 
  

Preincubation  95ºC for 2 minutes x one cycle 
Denaturation  94ºC for 1 minute  
Annealing  45ºC for 1 minute 30 cycles 
Extension 72ºC for 1 minutes 
Final extension 72ºC for 7 minutes   

 
The analysis of PCR products were done  
by Agarose gel electrophoresis and the 
visualization of the PCR products by a UV 
transilluminator.  

Data analysis  
EPI DATA software was used for data entry. 
Data analysis was carried out by using 
SPSS version 17.0 software. Positive cases 
were defined as cases when any of rapid 
urease test, culture and PCR test was 
positive. Genotypic differentiation among    
the culture positive isolates was also      
carried out. 

 

RESULTS 

 
Proportion of Helicobacter pylori infected 
patients among study populations 
A total of 120 patients (60 from cancer    
and 60 from non-cancer dyspeptic patients) 
were detected for Helicobacter pylori 
infection. Among them, Helicobacter pylori 
were isolated from 25% of total cases 
(30/120), comprising 12 from gastric cancer 
patients and 18 from non-cancer dyspeptic 
patients (Fig.1). 
 

 
 

 
 
 
Fig. 1. Proportions    of    Helicobacter     pylori 

isolated  cases 

Gender and age distribution of H. pylori 
isolated cases 
Among 63 tested male and 57 tested female 
patients, the isolation rate of H. pylori 
infection was slightly higher in females 
than in male patients (28.1% vs. 22.2%) 
(Fig. 2). The patients with the age group of 
51-60 years were observed to have the 
highest isolation rate of 35% and the lowest 
isolation rate (9.1%) of H. pylori was seen 
in the 21-30 years age group. 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Isolation of H. pylori in male and 

female patients 
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Isolation and identification of Helicobacter 
pylori from different clinical conditions 

Gastric biopsy specimens were taken from 
120 patients presenting with different 
clinical conditions; comprising 41 gastritis 
cases, 12 gastric ulcer cases, 7 duodenal 
ulcer cases for 60 non-cancer patients and 
60 gastric cancer patients. Helicobacter 
pylori were isolated from 25% of total cases 
(30/120), comprising 10 gastritis cases,       
4 gastric ulcer cases, 4 duodenal ulcer cases 
(total of 18 non-cancer dyspeptic patients) 
and 12 gastric cancer patients (Table1). 
 
Table 1.  Culture positivity of H. Pylori infection 

among different clinical conditions 

Type of  
patients 

(n) 

Total number 
of different 

types of 
diseases (n) 

H. pylori 
culture positive 

 isolates  
No.(%) 

H. pylori 
culture negative 

 isolates  
No.(%) 

Non-   
  cancer    
  dyspeptic  
  (60) 

Gastritis  
 (41) 

10(24) 31(76) 

Gastric ulcer 
 (12) 4(33) 8(67) 

Duodenal 
ulcer (7) 4(57) 3(43) 

Gastric   
cancer 
(60) 

Gastric 
cancer (60) 

12(20) 48(80) 

Total (120) 30(25) 90(75) 

 
Table  2.  Distribution of virulence genes   

among gastric cancer and non-cancer 
dyspepticpatients 

Virulence 
genes 

Clinical status 

P value 
Percent of 
virulence 

genes among 
gastric cancer 
patients (%) 

Percent of 
virulencegenes 

among non-  
cancer dyspeptic 

patients (%) 
cagA 100 89 0.503 
vacAs1 100 83 0.255 
vacAs1a 100 67 0.057 
vacAs1c Not done 17  
vacAm1 100 83 0.255 
vacAm2 Not done 17  
iceA1 42 44 0.880 
iceA2 33 33 1.000 
babA2 100 11 0.000 

 
Distribution of virulence genes among gastric 
cancer and non-cancer dyspeptic patients 

The isolated H. pyloristrains were tested  
for the virulence genes by polymerase chain 
reaction (PCR) using different specific 
primer sets. The distribution of vacA, cagA, 

iceA and babA2 genes found in patients 
suffering from gastric cancer and non-
cancer dyspeptic patients were shown in 
Table 2. 

The babA2 gene in gastric cancer patients 
was significantly higher as compared to 
non-cancer dyspeptic patients (p=0.000) with 
detection rate of 100% in gastric cancer 
patients and 11% in non-cancer dyspeptic 
patients. However, the other types of 
virulencegenes of H. pylori had no 
significant association with the clinical 
outcomes (p=0.05). 

DISCUSSION 
 

In the present study, out of 120 patients,  
H. pylori was isolated from 30 patients, 
giving rise to the overall prevalence of  
25% (30/120) of H. pylori infection among 
the study population. One study in India 
revealed that culture positivity rate of  
H. pylori was 78% in both cancer and non-
cancer patients.5 
The prevalence rate of H. pylori infection in 
this study is 12% in gastric cancer patients 
and 18% in non-cancer dyspeptic patients 
and showed a lower prevalence rate than 
other developing countries. The patients 
with gastric cancer generally have more 
severe mucosal atrophy and intestinal 
metaplasia in the stomach than normal 
subjects which may increase the chance of 
underdetection or spontaneous loss of the 
infection.6 

The prevalence of H. pylori infection varied 
among age groups and the highest 
prevalence was 35% in age group between 
51 to 60 years. This finding was in good 
agreement with the report of Chen, et al in 
which the highest prevalence of H. pylori 
infection was seen among 50 to 59 years 
age group.7 

For gender distribution of the present 
study, prevalence in female patients was 
slightly higher than in male patients. The 
findings from research on the prevalence 
and risk factors of H. pylori from dyspeptic 
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patients in northwest Ethiopia stated that 
78% of male and 68% of female patients 
were positive for H. pylori and there was no 
statistically significant difference in the 
prevalence of H. pylori with respect to 
gender.8 

In the present study, H. pylori was isolated 
from 24% gastritis patients, 33% of gastric 
ulcer patients, 57% of duodenal ulcer 
patients and 20% gastric cancer cases. Khin 
Myat Tun, et al in 2001 carried out a study 
to determine the role of Helicobacter pylori 
infection in patients with gastroduodenal 
diseases, among H. pylori positive patients 
54%, 35% and 46% of the patients had 
duodenal ulcer, gastric ulcer and gastritis 
respectively.9 

However, in the study of Mya Mya Aye in 
2005, the distribution of H. pylori infection 
was seen in 14.6% of gastritis, 41.2% of 
gastric ulcer and 40% of duodenal ulcer 
cases.10 The extracted genomic DNA from 
30 strains of H. pylori were studied by the 
polymearase chain reaction (PCR) for 
different types of virulence genes. In        
this study, all of cancer patients (100%) 
have cagA gene positive but 89% of non-
cancer patients carry cagA gene. This is     
in accordance with the study done at 
Thailand where 100% of gastric cancer 
patients were cagA positive with overall   
H. pylori prevalence rate was 98.2% among 
dyspeptic patients.11 

A study on the virulence attributes of  
H. pylori isolates and their association with 
gastroduodenal diseases stated that a high 
occurrence of cagA was seen in 80% of 
gastric cancer, 83.3% of peptic ulcer 
disease and 76.7% of non-ulcer disease.12 

So also, in the previous study done by Mya 
Mya Aye in 2005 showed that 100% of 
isolated H. pylori positive strains carried 
cagAgene.10 VacAs1 gene was present in 
100% (12/12) of cancer patients and 83% 
(15/18) of non-cancer patients in this study.  

And for analysis of S1a, 100% (12/12) of 
cancer patients and 67% (12/18) of non-
cancer patients were positive for S1a gene. 

Although vacAs1b was not detected in this 
study, vacAs1c was detected in 16.6% of 
non-cancer patients. VacAm1 gene was 
present in 100% (12/12) of cancer patients 
and 83% (15/18) of non-cancer patients and 
m2 gene was detected only in 17% (3/18) of 
non-cancer patients. 
Prevalence of VacAs1 gene in the present 
study was in agreement with the previous 
reports that showed a predominance of s1 in 
Asian populations; the s1 and m1 were 
predominant among the vacA subtype of  
H. pylori strains.13 One study done in the 
Xi’an area of China in 2003 reported that 
type s1 of vacA is more common than    
type s2.14 

The findings in the present study were 
similar to Mya Mya Aye’s study in 2005 
that vacA gene was present in all 30 isolated 
strains of H. plori; where as 28 strains carry 
s1a and 2 strains carry s1c. Similarly s1b 
was not detected in that study. For analysis 
of s2 gene, there is in agreement with the 
data from previous whereas s2 gene was not 
detected in isolated H. pylori strains from 
dyspepsia patients.10 Concerning the m-
region of vacA, m1 was significantly higher 
than m2 in this study and this finding         
is consistent with reports from Korea, 
Malaysia and Srilanka.13 

Lin, et al in 2004 reported that m2 gene was 
predominated in Taiwan patients with 
prevalence rate of 48% in gastric cancer and 
50% in non-cancer patients.15 Type m2 
strains appear to be more prevalent in 
China. That is different from the vacA 
middle region m1 status in this study. The 
iceA1 subtype was detected in 42% of 
cancer patients and 44% of non-cancer 
patients. The iceA2 subtype detection rate 
was seen in 33% in both cancer and non-
cancer patients. 
A meta-analysis including 50 studies with a 
total of 5357 patients studied  by  Shiota 
revealed that the overall prevalence of 
iceA1 was significantly higher in Asian 
countries than in Western countries (64.6% 
vs. 42.1%), whereas iceA2 was more 
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prevalent in Western countries than in 
Asian countries (45.1% vs. 25.8%).16 The 
findings in the present study was in 
agreement with the study done by Lin, et al 
in 2004 in which iceA1 was the pre-
dominant subtype and showed no difference 
in patients with gastric cancer and non-
cancer status.15 

The prevalence of babA2 gene was seen in 
100% of cancer patients and 11% of non-
cancer patients, so there is astrong relation-
ship between babA2 gene and gastric cancer 
(p=0.000). Grehard, et al indicated that  
the presence of babA2 was significantly 
associated with duodenal ulcer and adeno-
carcinoma and would be a useful marker to 
identify patients who are at higher risk for 
specific H. pylori-related diseases.17 

Han, et al in 2004 also stated that the babA2 
gene was detected in 64% of study 
population and was significantly higher in 
duodenal ulcer patients than that in gastric 
ulcer patients.18 However, in the present 
study, the babA2 status was significantly 
higher in gastric cancer patients in accor-
dance with study done by Chomvarin, et al 
where babA2 gene was present in 94% of 
Thai gastric cancer patients.11 

Conclusion 
This study has provided the detailed 
information regarding virulence-associated 
genes among gastric cancer and non-cancer 
patients of Myanmar H. pylori strains. 
Further area of research on H. pylori 
infection would include the elucidation of 
other drug resistant genes association with 
disease outcomes. 

REFERENCES 

1. Plummer M, Van DLJ, Franceschi S, Kleter B 
& Canzian F. Helicobacter pylori cytotoxin-
associated genotype and gastric precancerous 
lesions. Journal of the National Cancer Institute 
2007; 99: 1328-1334. 

2. Makola D, Peura DA & Crowe SE. 
Helicobacter pylori infection and related 
gastrointestinal diseases. Journal of Clinical 
Gastroenterology 2007; 41(6): 548-558. 

3. Forman D, Webb P & Parsonnet J. H. pylori and 
gastric cancer. Lancet 1994; 343: 243-244. 

4. Khanna AK, Seth P, Nath G, Dixit VK & 
Kumar M. Correlation of Helicobacter pylori 
and gastric carcinoma. Journal of Postgraduate 
Medicine 2002; 48(1): 27-28. 

5. Tiwari SK, Manoj G, Kumar GV, Sivaram G, 
Hassan SI, Prabhakar B, et al. Prognostic 
significance of genotyping Helicobacter pylori 
infection in patients in younger age groups with 
gastric cancer. Postgraduate Medical Journal 
2008; 84: 193-197. 

6. Kato S, Onda M, Matsukura N, Tokunaga A, 
Matsuda N, Yamashita K, et al. Genetic 
polymorphisms of the cancer related gene      
and Helicobacter pylori infection in Japanese 
gastric cancer patients: An age and gender 
matched case-control study. Cancer 1996; 77: 
1654-1661. 

7. Chen S, Ying L, Kong M, Yu Zhang Y & Li Y. 
The Prevalence of Helicobacter pylori infection 
decreases with older age in atrophic gastritis. 
Gastroenterology Research and Practice, 2003. 
Available from: URL: http://www.hindawi.com/ 
journals/grp/2013/ 494783/, accessed 9 August 
2014. 

8. Abebaw W, Kibret M & Abera B. Prevalence 
and risk factors of H. pylori from dyspeptic 
patients in northwest Ethiopia: A hospital-based 
cross-sectional study. Asian Pacific Journal of 
Cancer Prevention 2014; 15(11): 4459-4463. 

9. Khin Myat Tun, Tun Tin May, Sabai Nyi, Htay 
Kyaw, Thuzar Myint, Than Than Lwin, et al. 
The role of Helicobacter pylori infection in  
the gastroduodenal disease in patients at 
Thingangyun General Hospital. Myanmar 
Health Research Congress Abstract 22, 2001. 

10. Mya Mya Aye. Bacteriological, molecular and 
drugsensitivity profile of Helicobacter pylori. 
Thesis, Ph.D (Microbiology), University of 
Medicine 1, Yangon, 2005. 

11. Chomvarin C, Namwat W, Chaicumpar K, 
Mairiang P, Sangchan A, Sripa B, et al. 
Prevalence of Helicobacter pylorivacA, cagA, 
cagE, iceA and babA2 genotypes in Thai 
dyspeptic patients. International Journal of 
Infectious Diseases 2008; 12: 30-36. 

12. Saxena A, Shukla S, Prasad KN & Ghoshal 
UC. Virulence attributes of Helicobacter  
pylori  isolates and their association with gastro-
duodenal disease. Indian Journal of Medical 
Research 2011; 133: 514-520. 

13. Kim JH, Kim HK, Kim NY, Kim SW, Kim Jg, 
Kim JJ, et al. Seroepidemiological study of 
Helicobacter pylori infection in asymptomatic 
people in South Korea. Journal of Gastro-
enterology and Hepatology 2001; 16: 969-975. 



59 

14. Qiao W, Hu JL, Xiao B, Wu KC, Peng DR, 
Atherton JC, et al. CagA and vacA genotype of 
Helicobacter pylori associated with gastric 
diseases in Xi’an area. World Journal of 
Gastroenterology 2003; 9: 1762-1766. 

15. Lin HJ, Perng CL, Lo WC, Wu CW, Tseng GY, 
Li AFY, et al. Helicobacter pylori cagA,  
iceA and vacA genotypes in patients              
with gastric cancer in Taiwan. World Journal   
of Gastroenterology 2004; 10(17): 2493-    
2497. 

16. Shiota S, Watada M, Matsunari O, Iwatani S, 
Suzuki R & Yamaoka Y. Helicobacter pylori 
iceA, Clinical  outcomes,  and  correlation   with  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

cagA: A meta-analysis, 2012. Available from: 
URL: http://www. ncbi.nlm.nih.gov/ pubmed/ 
22279585, accessed 9 June 2014. 

17. Gerhard M, Lehn N, Neumayer N, Borén T, 
Rad R, Schepp W, et al. Clinical relevance of 
the Helicobacter pylori gene for blood-group 
antigen-bindingadhesin. Proceeding of the 
National Academy of Sciences USA 1999; 96: 
12778-12783. 

18. Han YH, Liu WZ, Zhu HY & Xiao SD. Clinical 
relevance of iceA and babA2 genotypes of 
Helicobacterpylori in a Shanghai population. 
Chinese Journal of Digestive Diseases 2004; 
5(4): 181-185. 



 

60 

Myanmar Health Sciences Research Journal, Vol. 28, No. 1, 2016 
 
 

Identification of Dengue Virus Serotypes in Children with Dengue  
Infection Admitted to Yangon Children’s Hospital in 2014 

 
Theingi Win Myat1*, Hlaing Myat Thu1, Ye Myint Kyaw2, Khin Mar Aye1,  

Mo Mo Win1, Win Mar1, Khin Sandar Aye1, Thidar Kyaw1 & Kyaw Zin Thant1 

 
1Department of Medical Research 

2Yangon Children’s Hospital 
 

Dengue is the most significant arthropod-borne viral disease worldwide and 
a major international public health concern. In Myanmar, dengue has been 
listed among the top ten priority childhood diseases for hospitalization. 
Continuous and comprehensive surveillance of dengue virus serotypes is 
crucial for identification of currently circulating strains and timely detection 
of new viral strains, which in turn is essential for prediction of outbreak 
occurrence and severity of the disease. In this study, serum samples 
collected from children admitted to Yangon Children’s Hospital with 
clinical diagnosis of dengue infection between January and September, 2014 
were tested for dengue serotypes. When 139 serum samples were tested by 
Immunochromatographic test (SD BIOLINE Dengue Duo NS1 Ag and 
IgM/IgG), 76(55%) were found to be serologically confirmed dengue 
infection, and among them, 37(48.7%) were primary and 39(51.3%) were 
secondary dengue infection. The most common affected age group was  
>4-8 years group and 44(58%) of the cases were DHF grade I. Upon 
isolation of dengue virus by tissue culture in C6/36 mosquito cell lines and 
serotyping by Indirect Immunofluorescent Antibody Technique (IFA), 
dengue virus was isolated from 30 out of 120 samples subjected to isolation 
accounting for 25% isolation rate. Among the isolated viruses, 14(47%) 
were DENV-1, 9(30%) were DENV-4, 5(17%) were DENV-2 and 2(6%) 
were DENV-3. This study provides valuable data on dengue serotypes 
predominating locally and epidemiology of dengue infection which is 
essential in considering preventive and control interventions. 

Key words: Dengue virus serotypes, Dengue infection, Yangon Children’s Hospital 

 
INTRODUCTION 

Dengue is the most significant arthropod-
borne viral disease worldwide. Approxi-
mately 3.97 billion people (that is 55 percent 
of world population) are livingin 128 
dengue endemic countries and 2.1 million 
patients, 90% of them below the age of 15, 
are hospitalized with DHF/DSS with 21,000 
deaths every year.1 Dengue is caused by 
dengue virus (DENV) and is transmitted to 
humans by the vector Aedes mosquitoes. 
Dengue clinical manifestations vary from 
asymptomatic or mild flu-like syndrome 
known as classic Dengue Fever (DF) to 
more severe forms known as Dengue 

Hemorrhagic Fever (DHF) and the poten-
tially fatal Dengue Shock Syndrome (DSS).2 

Myanmar is one of the dengue endemic 
countries and the first epidemic of dengue 
was recorded in 1970.3 Since then, dengue 
outbreaks have occurred in 3-5 year cycles 
until 2000 but have become 2-3 year cycles 
from the year 2000 onwards with increasing 
magnitude. The increased epidemic activity 
and the co-circulation of multiple serotypes 
increase the possibility of genetic changes 
and diversity in virus populations. 
___________________________________ 
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Emergence of new viral strains and a 
change in serotype is particularly important 
in that it brings about a surge of dengue 
cases as well as increase the severity of the 
disease.2 

DENV has four closely related but 
antigenically distinct serotypes (DENV-1,   
-2, -3 and -4) and each serotype is found to 
be associated with varying degrees of 
severity.4 Infection with one serotype 
usually gives lifelong immunity against that 
serotype and causes mostly minor disease. 
However, subsequent infection with a 
different serotype has been reported to    
cause severe disease in both children and 
adults by a mechanism known as antibody-
dependent enhancement (ADE). The inte-
grated role of secondary infection by a 
different dengue serotype with the contri-
bution of the infecting virus was suggested 
as a risk factor for DHF/DSS.5 

Different serotypes of dengue viruses are 
found to be associated with varying degrees 
of severity. In Myanmar, DENV-2 has been 
associated with severe disease more often 
than the other three serotypes and accounted 
for 89% of DSS cases.6 In the 2001 dengue 
outbreak, 95% of dengue virus isolated were 
DENV-1 and DSS occurred in a smaller 
proportion of patients than in 1998.7 

While 88% of the virus isolated was  
DENV-3 and it was associated with severe 
disease in 2007 dengue outbreak,8 94% of 
the isolated viruses in 2013 outbreak were 
DENV-1 and the most common clinical 
presentation was DHF I indicating DENV-1 
is less associated with severe disease.9 

As dengue virus is a RNA virus which has 
increased chance of being mutated and 
circulating dengue virus serotype changes 
occur from time to time, continuous and 
comprehensive virological surveillance is 
crucial for timely detection of new viral 
strains and currently circulating viral   
strains. This, in turn, is an essential tool for 
prediction of outbreaks and severity of     
the disease to plan for potential future 
epidemics.  

MATERIALS AND METHODS 
 

A cross-sectional descriptive study was 
carried out from January to September, 
2014 in children with clinically diagnosed 
dengue infection attending Yangon Children’s 
Hospital (YCH).  
Sample collection and transportation 

After getting written informed consent, 
relevant clinical history and findings of 
physical examination were recorded in the 
case report form. Then, 2 ml of blood was 
collected under aseptic condition by using 
sterile disposable syringe and needle and 
transported daily in cold boxes to the 
Virology Research Division, Department of 
Medical Research and stored at -20ºC until 
testing.  

Serological confirmation 
Collected blood samples were tested by 
Standard Diagnostics BIOLINE Dengue 
Duo NS1 Ag and IgG/IgM Test kit (ICT) 
for confirmation of dengue infection.  
Isolation of virus and identification of 
serotype 
Some of the ICT tested samples with early 
fever (<5 days) were further analyzed for 
virus isolation and serotype identification. 
Fifty microlitre of serum was added to the 
24-well tissue culture plate with confluent 
monolayer of C6/36 mosquito cells and 
incubated at 30ºC with 5% CO2. After  
7 days, the culture supernatant from each 
plate was transferred to new plates and 50 µl 
of the cells which were re-suspended with 
1X PBS were spotted on IFA slides.  

Firstly, Monoclonal antibodies 4G2 (which 
recognizes all Flavivirus) and 2H2 (which 
recognizes all dengue viruses) were added 
to the slides and observed under fluorescent 
microscope for the positive stained cells  
by Indirect Immunofluorescent Antibody 
Technique (IFA). Identification of dengue 
virus serotypes was then done with serotype 
specific monoclonal antibodies to the  
four dengue viruses (M17 which detects  
DENV-1, 3H5 which detects DENV-2, 5D4 
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which detects DENV-3 and 1H10 which 
detects DENV-4).  

Ethical consideration 
This protocol was submitted to Ethics Review 
Committee, Department of Medical Research 
for approval before starting the study. 

 
RESULTS 

 
When 139 samples were tested by ICT,  
76(55%) were found to be confirmed 
dengue infection, comprising 37(48.77%) of 
primary dengue and 39(51.3%) of secondary 
dengue infection. Among 76 confirmed 
dengue cases, 33(43%) were males and  
43(57%) were females. Also in dengue 
negative group, male children accounted  
for 46% (n=29) and females, 54% (n=34). 
The proportion of female children was 
slightly higher than that of male children in 
both dengue positive and negative groups. 
Dengue infection occurred throughout the 
study period with peak occurrence in June 
and July (Fig. 1).  

 
 
 
 
 
 
 
 
 
 

 
 

 
Fig. 1. Monthly distribution of clinically dia- 

gnosed dengue cases attending YCH  
 
Dengue infection was most prevalent in  
>4-8 years age group (n=30, 39%) followed 
by 1-4 years age group (n=19, 25%),  
>8-12 years age group (n=18, 24%),  
>12 years age group (n=5, 7%) and <1 year 
age group (n=4, 5%). When different age 
groups were analyzed according to severity 
of dengue grades, all <1 year age group 
children  fell  into DHF  I category, 1-4 year  

 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2.   Age distribution  of  dengue  cases  with  

different clinical grades (n=76) 
 
age group children suffered from DHF I 
(58%) and DHF II (42%), >4-8 year age 
group children also suffered from DHF I 
(39%) and DHF II (61%). In the most 
prevalent age group >4-8 year, all severity 
of dengue categories occurred, comprising 
of DHF I (60%), DHF II (26%), DHF III 
(7%) and DSS (7%). The oldest >12 year 
age group was categorized into DHF I 
(80%) and DSS (20%) (Fig. 2). 

 
 
 
 
 
 
 
 
 
 

Fig. 3. Distribution of primary and secondary  
dengue infections among different 
clinical grades of dengue (n=76) 

Regarding association of primary/secondary 
dengue infection with different severity  
of dengue, primary dengue infection 
contributed to 48%, 56% and 33% of  
DHF I, DHF II and DHF III, respectively 
and none of the DSS case while secondary 
dengue infection was responsible for 52% of 
DHF I, 44% of DHF II, 67% of DHF III and 
100% of DSS cases (Fig. 3). 
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Fig. 4.  Distribution of dengue serotypes  among 
dengue cases (n=30) 

 
Table 1. Distribution of different denguesero-

types among different clinical grades 
of dengue 

Clinical  
grades of DHF DENV-1 DENV-2 DENV-3 DENV-4 Total 

DHF I 11 3 0 5 19 
DHF II 3 2 2 4 11 
DHF III 0 0 0 0 0 
DSS 0 0 0 0 0 
Total 14 5 2 9 30 

Among 120 samples subjected to virus 
isolation, dengue virus was isolated from  
30 samples, accounting for 25% isolation 
rate. Among 30 virus isolates, the most 
prevalent serotype was DENV-1 (47%) 
followed by DENV-4 (30%), DENV-2 (17%) 
and DENV-3 (6%). All the serotypes 
identified were from DHF I and DHF II cases 
(Fig. 4 & Table 1). 
 

DISCUSSION 
 

DHF is one of the top ten causes of 
morbidity in Pediatric wards. Among  
139 samples tested, 76(55%) were found to 
be confirmed as dengue infection suggesting 
laboratory confirmation is important to get 
definite diagnosis as well as for the 
availability of accurate epidemiological 
data. Among confirmed cases, 37(48.7%) 
were found to be primary dengue whereas 
39(51.3%) were secondary dengue.  

Although the proportion of secondary 
dengue is usually higher than primary 
dengue accounting for 70-80% in previous 
years, it was equally distributed in this study 
year of 2014. However, secondary dengue 
infection was found to be more associated 
with severe dengue (DHF III and DSS). 

Regarding gender distribution, the pro-
portion of female children was slightly 
larger than male population in both 
suspected and confirmed cases. The DSS 
cases in this study were also females. The 
most affected age group was found to be  
>4-8 years followed by 1-4 years age group. 
Severe form of dengue were also more 
common in >4-8 years. It can be suggested 
that the major victims of dengue infection in 
Myanmar are still school and pre-school 
going children. Moreover, the rainy season 
is the period of peak occurrence of dengue 
cases in Myanmar. This indicates that 
intensive vector control programmes should 
be launched in schools and pre-schools 
which serve as a potential source, where    
the children get exposure to dengue-infected 
mosquitoes especially around the rainy 
season. 

In this study, all DSS cases and 67% of 
DHF III cases arose from secondary dengue 
infection indicating that secondary dengue 
infection was found to be more associated 
with severe form of dengue which is similar 
with the findings of previous studies. 

On serotyping the isolated dengue viruses, 
the most common serotype in 2014 was 
DENV-1 (47%) followed by DENV-4 
(30%), DENV-2 (17%) and DENV-3 (6%). 
According to the previous studies in 
Myanmar, DENV-2 had been associated 
with severe disease more often than the 
other three serotypes and accounted for 89% 
of DSS cases.6 While 88% of the virus 
isolated was DENV-3 and it was associated 
with severe disease in 2007 dengue 
outbreak, those in 2001 and 2013 caused by 
DENV-1 was less associated with severe 
disease.7-9 As no dengue virus was isolated 
from DHF III and DSS cases in this study, it 
is hard to postulate the association between 
different serotypes and clinical severity. 
However, it was observed that all serotypes 
identified were from DHF I and DHF II and 
found to be less associated with severity. 

Severity of dengue infection is also 
influenced by sequence of the DENV 
infection. Guzman, et al reviewed that 

DENV-1

DENV-2

DENV-3

DENV-4
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secondary DENV-2 infection was associated 
5-7 times more frequently with DHF 
compared to other serotypes; the sequence 
DENV-1 followed by DENV-2 had the 
highest risk.10 In 2013, 94% of the viruses 
isolated were DENV-1 and in this year 
2014, all 4 dengue virus serotypes were 
found to renter the circulation. If a child 
previously infected by DENV 1 gets second 
infection with other serotypes especially 
DENV-2, there can be severe clinical 
manifestations.  
Conclusion 
Dengue is still a major cause of hospi-
talization for school going children 
especially in rainy season resulting in 
strained health services and massive 
economic losses. The goal of global strategy 
for dengue prevention and control, 2012-
2020 is to reduce mortality and morbidity 
from dengue by 2020 by at least 50% and 
25%, respectively (using 2010 as baseline). 
This can be achieved by applying know-
ledge from epidemiological and virological 
data coming out from surveillance systems.  
The regular cross-sectional, age stratified, 
serological surveys are the surveillance 
tools for monitoring the impact of dengue 
prevention/control and a better way to plan 
for potential epidemics. Moreover, these 
data will contribute to vaccine development 
and implementation programmes in the 
future.  
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Genitourinary tuberculosis (GUTB) is one of 
the most common forms of extrapulmonary 
tuberculosis accounting for approximately 
20-73% of cases. The nonspecific presen-
tation of GUTB can result in delayed dia-
gnosis and management of the disease, which 
could worsen morbidity. Undiagnosed UTB 
patients may progress to calcifications, 
bladder and urethra involvement and end 
stage renal disease, which is a life-
threatening condition.1 Thus, early diagnosis 
of the GUTB is crucial as anti-TB treatment 
should be started before the kidney or other 
organ along the genitourinary system is 
permanently destroyed.  

The diagnostic criterion for GUTB is the 
isolation of Mycobacterium tuberculosis 
from urine by culture. However, the sensi-
tivity of culture is low because urine usually 
contains few organisms and there is also 
periodic discharge of organisms into the 
urine. Moreover, both conventional solid 
mycobacterial culture and enriched liquid 
culture require at least three to eight weeks 
to yield positive results. Acid fast bacilli 
(AFB) microscopy of centrifuged urine can 
be used for rapid diagnosis but environ-
mental mycobacteria can contaminate the 
lower urethra. Radiologic abnormalities of 
kidney by intravenous urography can be 
observed in 88% of clinically suspected 
cases but it is not specific and abnormalities 
can be detected in cases with advance 
disease.2 

In recent years, nucleic-acid amplification 
techniques, such as polymerase chain 
reaction (PCR) have been investigated 
extensively for the rapid detection of         
M. tuberculosis in clinical specimens. 
Relatively few studies have specifically 
evaluated PCR for detection of genito-
urinary tuberculosis, and these also showed 
wide range of sensitivity of 60% to 100% 
depending upon different in-house PCR 
assays.3 

There are different genomic targets to 
amplify by PCR methods such as insertion 
sequence IS6110, 65 kiloDalton (kDa) heat-
shock protein gene, the gene encoding the 
126kDa fusion protein. Recently, a conven-
tional IS6110 PCR assay which can detect 
M. tuberculosis DNA directly from sputum 
was established in our research laboratory   
as a rapid molecular diagnostic tool for 
pulmonary TB. The target DNA sequences 
used in IS6110 PCR are situated in central 
region of the IS6110 multicopy insertion 
sequence which is found in almost all         
M. tuberculosis strains.4 

In this study, we assessed the diagnostic 
potential of IS6110 PCR assay for rapid 
detection of GUTB. During 2012-2014, 
urine samples were collected from clinically 
suspected     GUTB     cases    attending    at  
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Department of Urology of New Yangon 
General Hospital. Approximately 200 milli-
liters of urine samples were collected 
starting from morning for three consecutive 
days and transported to the Department of 
Medical Research in an ice box. At the 
laboratory, the urine specimens were centri-
fuged at 1500 rpm for 30 minutes. The 
pellets obtained from samples of three 
consecutive days were pooled for DNA 
extraction by proteinase K method.5 
Then, IS6110 PCR assay was carried out by 
using the primers (Promega); forward 
primer 5' CGT GAG GGC ATC GAG   
GTG GC 3' and reverse primer 5' GCG 
TAG GCG TCG GTC ACA AA 3'. A 
reaction mixture of 50 microliter (l) con-
taining 10x PCR buffer (250 mMTrisHCl, 
500 mMKCl), 0.25 mMdNTPS, 10 ρM 
primers, and Taq DNA polymerase            
(5 units/l) was used.  
DNA template was added in the master mix 
and amplification was done on thermal 
cycler with initial denaturation at 95C     
for 3 minutes, denaturation at 94C for      
1.5 minutes, annealing at 65C for                
2 minutes and primer extension at 72C for 
3 minutes with 40 rounds of repetitive 
cycles for denaturation, annealing, extension 
followed by final extension at 72C for      
10 minutes. A 245 bp amplicon was obser-
ved for IS6110 gene on 2% agarose gel.4, 5 
Information on clinical data, radiologic 
investigations, tissue biopsy and AFB smear 
microscopy were recorded. The results of 
PCR were evaluated with those of urine acid 
fast bacilli microscopy, other investigations 
and clinical conditions. Of 50 clinically 
suspected GUTB cases, PCR positivity rate 
was 40% (20/50). Of 20 PCR positive cases, 
9 cases were urine AFB positive and 9 cases 
showed haematuria and pyuria. Tissue 
biopsy can be carried out in 3 cases,         
two cases showed features of chronic 
tuberculous cystitis and they were also PCR 
positives cases while tissue biopsy which 
showed no feature of  tuberculosis was PCR 

negative.  Four cases showed pulmonary TB 
on chest X-ray. Six cases had medical 
conditions such as diabetes mellitus and 
systemic lupus erythematosus which were 
prone for tuberculosis and two cases gave 
past history of pulmonary TB. 

Confirmed diagnosis of GUTB is of great 
value before starting anti-TB treatment. 
Sometimes, on strong clinical suspicion but 
without confirmatory diagnosis, it is 
difficult to start the treatment. With PCR, 
the results can be reported within 24 hours. 
Thus, IS6110 PCR is useful for rapid dia-
gnosis and management of GUTB together 
with other relevant clinical and laboratory 
investigations. Although only 50 clinical 
cases could be recruited during the study 
period, the results can support and confirm 
the already existing knowledge on the use of 
PCR for the improved diagnosis of GUTB. 

This study was supported by DMR Grant 
and approved by the Ethics Review Com-
mittee, Department of Medical Research. 
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