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To find cut body composition of Myanmar elderly people, the study was
conducted on 154 (67 males and 87 females) apparently healthy elderly
people. age ranged from 70 to 103 years at the home for the aged
(Hninsigene), Yangon. Body composition was measured using skin-fold
thickness. Body fat percent was calculated by equation described by Durnin
and Rahamen (1967). Mean and SD of Body Mass Index (BMT) of elderly
males and females were 19,18 + 2,75 and 20.48 + 4.03 respectively. 22.38
% of males and 19.54 9% of females were found to have BMI less than 17,
and 6.2 % of females had BMI more than 25. The older the age, the higher
the reducton was observed in body fm percent, far mass and far free mass.
Signiticant difference was evident in fat percent and fat mass of females and
fat percent of males. However, elderly peaple with low BMI] (BMI <17)
had significantly lower body weight, tat percent, fat mass and fat free mass

than those of their counterparts with normal BMI.

INTRODUCTION
Southeast  Asian  countries,
economic growth in recent
decades has led to improved living
condition for large proportion of the
population.  Partly this improvement has
resulted in increased life expectancy and the
proportion of elderly in the population has
increased. Therefore, the health care of
elderly people takes an important part in the
national health program.

In  many
continuous

Changes in body composition such as
increase in fatness especially in central
region increase the risk of atherosclerosis,
hypertension,  hypercholesterolemia  and
insulin  resistant  diabetes  mellitus  and
conversely, changes in body composition
are secondary to many diseases such as
acromegaly, postmenopausal osteoporosis.

Paget's disease etc. [1] Furthermore, change
in body composition is an indicator for the
assessment of nutritional status. A Body
Mass Index (BMI) of less than 18.5 has
been proposed to indicate chronic energy
malnutrition {CEM) in adults whereas those
with BMI lower than 17 have added health
risk and reduction in physical work capacity
{2]. On the other hand, a BMI of more than
25 is regarded as obesity.

In elderly people, there are many
controversies regarding changes in body
composition. [t is generally accepted that
age-related changes in body composition
such as loss of fat free mass with increase in
total and central fatness occur in elderly
people [3]. Reduction in fat free mass and
increcase in fat mass have considerable
health have implication by contributing to
frailty and functional impairment [4].
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However, the two longitudinal studies of
changes in FFM suggested lower rate of
changes than observed in the cross-sectional
studies [5, 6]. Furthermore, changes in body
composition  that are associated with
increasing age may not be age related and
the levels of physical activity are important
in determining body fat accumulation [5].
In addition, the body composition (the
mixture of FM and FFM on the frame) can
differ by ethno-geographic situation e.g. for
height-matched Asians and Caucasians, the
latter have higher body mass indices but the
former have more total body fat [1].

Since little information is available on the
body composition of Myanmar elderly
pecople, the present study is a preliminary
onc aimed at finding out the body
composition of Myanmar elderly people.

MATERIALS AND METHODS

Subjects

The study was conducted on 154 (67 males
and 87 females) apparently healthy elderly
people. age ranged from 70 to 103 years at
the home for the aged (Hninsigone),
Yangon. None of the subjects was suffering
from overt diseases and all were able to
walk and dress unaided.

and  body

Anthropomeiric composition

assessmient

Body weight was measured with bathroom
scale weighing machine, calibrated with
standardized weight. Subjects were weighed
barefoot with minimum clothing. Measure-
ments were taken (wo hours afler breakfast
and the weight was recorded to the nearest
0.1 kg.

Standing height was measured to the nearest
0.1 cm using a stadiometer. Subjects stood
barefoot on a flat horizontal surface, their
heads held in the Frankfurt plane and with
their heels, buttocks and shoulders touching
the wall.

[R]

Body Mass Index (BMI) was calculated as
weight/height® (kg/m?)

Body composition was assessed through
measurements of skin-fold thickness. Skin-
fold thickness at sites of biceps, triceps, sub-
scapular and supra iliac was measured on
the left side of the body using a Harpenden
caliper by a well-trained technician. Body
fat percent was calculated by using the
formula described by Durnin and Rahaman,
1967 {7].

Body fat % = (4.95/Y - 4.5) x 100
Y =1.1610-0.0632 X in men
Y =1.158) -0.0720 X in women.

(Y is body density and X is the {og of the sum of
skin-fold thickness at all four sites in mm)

Statistical analysis

Data were expressed as mean + SD.
Comparison were made using Student 't' test
for unpaired samples (two tailed).
Differences were considered significant if
p<0.03.

RESULTS

Table | shows comparison of body compo-
sition of elderly people with that of middle-
aged people [8]. Old-age people had lesser
height, weight, and body fat percent, fat
mass and fat free mass than the middle-aged
people.

Table 2 shows body composition of elderly
males at different ages. The older the age,
the higher the reduction was observed in
body fat percent, fat mass and fat free mass.
Significant difference was evident in fat
percent.

Table 3 shows body composition of elderly
females at different ages. The changes were
similar to those of the males but significant
difference was evident in fat percent and fat
mass.



Table 1. Comparison of body composition of elderly people with that of middie-aged people

Sex No. Age Height  Weight Fal Fat Fatfree  Body
() {cm.) (kg.) {%a) I11ass mass Mass
(kg) (kg) Index
Male 294 4992 162.35 57.32 14.18 9.0 48.25 21.70
1 6.06 F373 41224 1600 +5.90 £ 835 £4.18
67 81.03 15764 4782 18.93 942 38.70 19.18
£505 1630 +80S =437 4350 t5J0 4275
temale 329 48.99 151.48 52.44 2777 15.41 37.02 22.75
£5.65  £567 1239 656 L7101 1666 +4.74
87 80.15 145.52 43.29 29.80 13.19 30.10 20.48
= 5.5% £ 563 + 8.63 + 4,53 + 4,31 = 4.67 = 4.03
Table 2. Body composition of elderly males at different ages
Age groups All 7079 yrs 80 -- 89 vrs 90- above
No. of subjects ) 67 27 37 3
Height (cm) 15764 + 6,30 139.01 + 6,36 156,62 +6.25 157.9+3.15
Weight (kg) 47.82 + 8.05 30.14 + 6 89 4645+ 4 83 4383370
Body Mass Indey 1998 » 2.75 19.85 1 2.66 18.83 =277 17.58 = 1.49
Body Fat Percent 18.93 + 437 2051 388 1821 £4.33 15.27 £ 2.67
Fat Mass (kg} 642 + 3.50 1043 +3.11 889+ 365 6.7711.54
Fat Free Mass (kg) 3BT+£5.10 3671471 37.82+5.40 37.07 £ 2.33
Table 3. Body composition of elderty females at different ages
Age groups All 70 - 70 yrs 80 - 89 yrs 90- above
No. of subjects 7 39 46 2
Height (cm) 14552 + 35,63 4731 +£5.16 14392 + 554 143.65 + 3,55
Weight (kg) 43.29 = 8.63 4552+ 879 4177+ 8.10 34.7520.75
Body Mass Index 2048 403 2097+ 4.18 20.22 + 3.88 16.89 = 1.20
Body Fat Percem 2980« 4.53 31.33:£3.90 28.814:4.56 22,69 x0.34
t“at Mass (kg) 1309+ 431 14.35 = 4.34 1235 £4.17 7.88+0.02
Fat Free Mass (kg) 30010+ 4.67 3105503 2944 £ 425 26.87 =077

Table 4. Incidence of clderly people with BMI <16. 16 - 16.9 and 17 - 18.4 in different
age groups

Age (yr) 70 - 79 80 - 89 S0 and above
BMI (Male)
17 - 18.4 18.52% 21.62%
16-169 3.70% 13.81% 66.67%
<16 3.70% 18.92%
BMI (Female)
17 -184 15394 13.04% 50%
16 16.9 7.69% 8.70%
<16 3.13% 15.20% 50%
>25-<3D 7.60%, 6.52%
> 30 5.13% 2.17%




Table 5. Comparison of body composition of elderly from different ethnic groups

Ethric groups No, of Age Weight Body fat Fat mass Fat free mass
subjects (Y1) tkg) (%) {kg) kg

Male

Caucasian(! 1) 15 65-72 75401250 28002150 2150x1.70 53901 1.30

Chinese (10) 64 70 - 74 55.61 29.31 1630+ 530 3931583

Myanmar 67 TL-92 47821805 18932437 942+350 38704510
Fermale

Caucasiang 12) 10 68-76 60.00+722 2170390 21.70+£390 38.30=4.40

Chinese 93 70 - 74 49 86 34.61 17.26 + 624  32.60 = 4.67

Myanmar 87 70-103 43.29+863 298014353 13.19:431 30.16+ 4.67

Table 4 shows incidence of elderly people
with BMI 17 to 18.4, 16 10 16.9, <16, »25
and >30 in different age groups. Some
elderly women, not elderly men, had BMI
=25 and >30.

Table 5 shows comparison of body
composition of elderly from different ethnic
groups. Although height, weight, fat mass
and fat free mass were lower in Chinese and
Myanmar elderly than those of Caucasians,
body fat % was higher in Chinese and
Myanmar elderly women than that of
Caucasians.

DISCUSSION

It was found that Myanmar elderly people
had lower body weight, height, and fat free
mass but higher body fat percent when
compared with those of middle-aged people.
This finding was in agreement with the
concept that age related changes in body
tomposition were loss of fat free mass with
increase in total and central fat. However.
when the subjects were divided into three
groups (i.e. 70-79 years, 80-89 years and
Their 90 years & above) and compared their
body weight, fat percent, fat mass and fat
free mass, all reduced with increasing age.

BMI is an ecarly measurable nutritional
status indicator for adult and BMI of <8.5
has been proposed to indicate chronic

energy malnutrition (CEM). In the present
study, 41.79% had a BMI <18.5 and 22.38%
had a BMI <17. These findings were a little
higher than those found in Indonesian urban
elderly where 33% had a BMI <18.5 and
15% had a BMI <17 [9]. Considering high
prevalence of low BMI individuals, CEM
may be a public health problem among
clderly or alternatively, the BMI cut-off
point to define CEM may not be valid for
elderly in Myanmar, Woo er al. reported
that the BMI of elderly Chinese was lower
than that of other elderly with different
ethnic backgrounds, namely Caucasian,
Maori and Scandinavian. The fiftieth
percentile of BMI values for the Chinese
elderly fell on the twenty-fifth percentile
BMI values for the Caucasian elderly in
United Kingdom [10]. Therefore, many
researchers  recommended  conducting
further investigation of general applicability
of the BMI classification for different
populations.

Wang ef al. reported that, despite lower
BMI values, Asians had higher body fat
percent than did Caucasians [6]. In the
present study, Myanmar elderly women also
had higher body fat percentage than
Caucasians but Myanmar elderly men had
lower body fat percentage.

When comparison was done between
elderly with normal BMI and eclderly with



BMI less than 18.5, body weight, body fat
percent, fat mass and fai free mass of
normal elderly were significantly greater
than those of elderly with low BMI value.
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A cross-sectional community-based descriptive study was conducted in
South Dagon Township, Myanmar during March, 2001. The objective of
this study was to determine the frequency of some cardiovascular risk
factors in people categorized by various levels of waist-hip ratio. A total of
294 men and 329 women aged 40-60 years were studied. A waist-hip ratio
exceeding 0.94 in men and 0.91 in women correctly identified subjects with
body mass index of 227.8kg/ m” and body fat percent of >20 in men and
those of 227.3 and 230, respectively in women with sensitivities of >86%
for men and 232% for women, and specificities of >64% and 249%
respectively. Men and women with at least one cardiovascular risk factor
(total cholesterol 2250mg/dL., systolic blood pressure 2160mmHg, diastolic
blood pressure >25mmHg} were identified with sensitivities of 57% for both
sexes and specificities of 70% and 53% respectively. Compared with those
with lower waist-hip ratio levels, age and life style (physical activity,
cigarette smoking) adjusted odds ratios for having at least one risk factor
were 2.2 in men with a waist-hip ratio of 0,95-1,00 and 1.5 in women with a
waist-hip ratio of 0.92-0.97. In men and women with larger waist-hip ratios,
these age and life style adjusted odds ratios were 2.4 and 3.0 respectively. In
conclusion, larger waist-hip ratio identifies people at South Dagon

Township at increased cardiovascular risks especially in men.

INTRODUCTION

In Myanmar, ischaemic hearl disease (1HD)
IS an important priority health problem
identified in National Health Plan (1996-
2001). Elimination er reduction of one or
more risk factors of THD may cause a
corresponding decrease in the probability of
contracting IHD.

Among the modifiable risk factors, obesity
and clevated blood lipids are the important
risk factors in association with IHD. Obesity
is defined as a body mass index {BMI) in
excess of 30kg/ m’, with being overweight
as having a BMI between 25 and 30. BMI
values above 27.8 for men and 273 for
women are associated with an increased
incidence of high biood pressure, Diabetes
Mellitus, and THD [1]. However, BMI has

6

limitations. The numerator of the BMI
equation is affected by factors other than
excess body fat, such as bone and muscle
mass. Most people cannot readily calculate
their index to establish their own risk or
need for weight management.

Based on data from physically active young
adults, it is probably desirable to consider as
average a body fat content of 15% for men
and about 25% for women. The deter-
mination of body fat percent calculated from
measured skin fold thicknesses needs
special instrument, technical skills and
computations which general public cannot
easily make. Moreover, the equations used
to calculate body fat percent are “population
specific™ they are most accurate with
subjects similar to those from whom the
equations were derived.



Body fat distribution, independent of total
body fat. alters the health risks of obesity.
More specifically, ratios of waist- to- hip
girth that exceed 0.80 for women and (.95
for men are associated with an increased
risk of coronary artery disecase [2],
hypercholesterolemia, hypertension. athero-
sclerosis and other illnesses [3].

The major metabolic cardiovascular risk
factors (plasma lipids, high blood pressure,
insulin resistance) all aggregate independen-
tly with both body mass index and waist -
hip ratio and improve with weight loss 4.
5]). Weight loss and accompanying body fat
reduction generally normalize cholesterol
and triglyceride levels and have a beneficial
effect on blood pressure and adult-onset
diabetes.

In this study waist-hip ratio was used as a
simple predictor of health risk {rom being
overweight and its relationship with some
cardiovascular risk factors was determined.

General objective

To determine cardiovascular risk factors in
people in the South Dagon Township
categorized by vartous levels of waist-hip
ratio.

Specific objectives

1. To identify the waist-hip ratio levels of
people aged forty to sixty years in South
Dagon Township.

2. To find out the waist-hip ratio as a
simple predictor of health risk from
being overweight or having high body
fat percent.

3. To determine the relationship between
waist-hip ratio and cardiovascular risk
factors.

MATERIALS AND METHODS

Study design

A cross-sectional community-based descriptive
study.

Study population

Both male and female of 40 to 60 years old
living in South Dagon Township.

Sample yize determination and sampling
procedure

In South Dagon Township, 12 wards were
randomly selected for the study. From each
ward 60 subjects of both sexes, 40 to 60
years old were selected by simple random
sampling method. A total of 623 male and
female were included in this study. Those
taking drugs that can affect blood
cholesterol level and those who are acutely
ill were not included,

Data collection methods:

(1) Proper history taking was done
according to the proforma.
{2) Body weight, body height, blood

pressure, skin fold thicknesses were
measured  according to  standard
methods.

(3) Waist and hip circumferences were
measured by a steel measuring tape.
Waist and hip circumferences were
operationally defined {6] with slight
modification. Waist circumference was
measured around the waist, over the
abdomen where the girth is largest while
standing relaxed, not pulling in the
stomach. Hip circumference was
measured around the hip, over the
buttocks where the girth is largest.

(4) Fasting serum total cholesterol level was
measured by using Cholesterol RTU test
kit based on an enzymatic method [7].

RESULTS

Physical and metabolic characteristics of
294 men and 329 women are shown in table
1. Mean age, body mass index, waist-hip
ratio were similar in men and women. Men
had higher blood pressure and lower waist

and hilp circumferences, total serum
cholesterol concentration and body fat
percent.



Table 1. Physical and metabolic characteristics
of 294 men and 329 women

Characteristics Men Women
' Mean S Mean  SD
Age (vears) 49.9 6.1 49.0 36
Weight (ki) 573 122 52.4 124
Height {cm) 162.4 57 1515 5.7
Body mass index 217 423 228 4.7
(kg/m’)
Waist circum- 822 121 85.1 16.8
terence (cmj
Hip circum- 88.5 80 932 10.6
ference{cm)

Waist-hip ratio 083 406 0.9 0.05

and 1.5 (statistically not significant) in
women with a waist-hip ratio of 0.92-0.97.
In men and women with larger waist-hip
ratios, these age and lifestyle adjusted odds
ratios were 2.4 and 3.0 respectively.

Table 4. Odds ratio of high cholesterol
concentration  (2250mg/dl)  and
hypertension  (systclic  pressure
2160mmHg or diastolic pressure
295mmHg) in different categories of

waist-hip ratio  adjusted for age.

Total cholesterol 2069 471 2243 518 cigarette  smoking and  physical
{mg/dL) activity in men and women
Body fat percent  14.1 6.0 278 6.5
Systolic blood 128 21 123 20 o Odds Ratio
pressure{mmig) Waist-hip “p ot Hyper- | One or
Diastolic blood %8 13 84 12 ratio cholesterol  tension  more risk
pressurefmmtig) factor
: Men (n=294}
Table 2 and Table 3 show prevalence, <0.95 160 .00 1.00
positive and negative predictions, and 2]9 361'00 ig_s] %ig g}é
sensitivity and specificity of high cholesterol Women (n=329) ) ' ’
concentration (2250 mg/dL.)and hypertension <0.92 1.00 1.00 1.00
{systolic pressure 2160mmHg or diastolic 0.92-0.97 i.16 .54 154
pressure >95mmHg) in men and in women, 2097 149 3.02 3.02
respectively by different levels of waist-hip
DISCUSSION

ratio.  Sensitivity and  specificity for
identifying risk factors from waist-hip ratio
{z0.95 in men and 20.92 in women) were
between 57% and 70% in men and 57% and
53% in women, respectively with positive
25% prediction varying between 25% and
38% in men and 21% and 32%, respectively
in women for individual risk factors. Positive
prediction increased to 53% in men and 43%
in women who had one or more risk factors.
Negative prediction was much higher, 73%
varying between 73% and 92%.

in Tabie 4, odds ratio of men and women
having high cholesterol concentration and
hypertension in different categories of
waist-hip ratio adjusted for age, cigaretie
smoking and physical activity by logistic
regression are shown. Compared with those
with {ower waist-hip ratio levels, age and
lifestyle adjusted odds ratios for having at
least one cardiovascular risk factor were 2.2
in men with a waist-hip ratio of €.95-1.00

8

In South Dagon Township, mean waist-hip
ratios in men and women are 0.93 and 0.9!
respectively. Prospective studies suggest cut
offs of waist-hip ratio, 0.95 in men and 0.80
in women as values above which health risk
increases appreciably. In our study, 40% of
the men (117 out of 294} (data not shown}
had waist-hip ratios above this figure. For the
women, the mean value of waist-hip ratio,
0.91 is very much bigher than cut off value,
0.80; and 99.1% of women (326 out of 329)
{(data not shown) had waist-hip ratios above
this figure. it means that waist-hip ratio cut
off value, 0.80 could not be applied to the
women in our study population.

With  high sensitivity (95.24%) and
specificity (64.47%) (data not shown},
waist-hip ratio 20.95 in men identifies
people with BM! 227.8kg/m® which is
associated with an increased incidence of



Table 2. Prevalence, positive and negative predictions, and sensitivity and specificity of high
cholesterol concentration {z250mg/dl.) and hypertension (systolic pressure 2160mmHg
or diastolic pressure 295mmHg) in 294 men by different levels of waist-hip ratio

Risk factor

Prevalence®

Percentage (95% confidence interval)

Positive

Negative

prediction prediction Sensitivity Specificity
Waist-hip ratio (20.95)
High total 14.97 24.8 91.5 65.9 64.8
cholesterol (17.51033.8) (86.2t095.0) (50.0t0 79.1) (58.5t0 70.6)
Hypertension 26.33 37.6 80.8 564 66,2
(29.01047.1) (74.1 to 86.2) (44710 674) {59.4t072.4)
One or more 36.73 510 74.0 574 70.4
risk factor (43610 62.2) {66.8 10 80.2) (47510 66.8) {(63.210 76.8)
Waist-hip ratio (21.00)
High total 14,97 304 §7.9 318 87.2
cholestero] (18.2t045.9) {83.0t091.6) (19.1t047.7) (82.3t091.0)
Hypertension 26.53 41.3 76.2 24.4 87.5
(27.3 t0 36.7) (70.310 81.3) (157t035.6)  (82.21091.5)
One or more 36.73 60.9 67.7 259 903
risk factor (454 to 74.5) {(61.51073.4) {18210 35.4) (84.9 10 94.0)

*Prevalence of risk factors in tota! population

Table 3. Prevalence, positive and ncgative predictions, and sensitivity and specificity of high
cholesterol concentration (3250 mg/dL} and hypertension (systolic pressure >160mmHg
or diastolic pressure >95mmHg) in 329 women by different levels of waist-hip ratio

Percentage {95% confidence interval)

Risk factor Prevalence* i :
Positive Negative e i
prediction prediction Sensitivity Specificity
Waist-hip ratio (20.92}
High total chelesterol 29.18 3135 733 55.2 50.6
(24710392) (6561t079.8) (447t0653) (44.11057.2)
Hypertension 17.63 214 36.3 62.1 51.3
(156w 286) (79.81w091.1) (4831074.2) ({45.2t0574)
One or more risk 38.60 429 65.8 56.7 52.5
factor (35310507 (57.9t073.0) (476ta65.4) (4540 59.5)
Waist-hip ravio (20.97)
High tota!l cholesterol 29.18 40.9 72.6 8.8 §8.8
(26.7t056.7) (67.01077.6) {11.8t0283) (83.910924)
Hypertension 17.63 25.0 83.5 19.0 §7.8
(13.71040.6) (786t087.5) (103t031.8) (83.2t091.4)
One or more risk 38.60 50.0 63.2 17.3 89.1
factor (34.8t0652) (57.2t068.7) (11410253) (83.81092.9)

*Prevalence of risk factors in total population

IHD, high blood pressure and Diabetes
Mellitus [1]. Similarly, it identifies the
people with high body fat percent (220%)
with  high sensitivity (85.71%) and
specificity (72.73%) (data not shown).
Therefore, waist-hip ratio exceeding 0.94 in
men correctly identified subjects with body
mass index of >27.8kg/ m® and body fat

percent of 220 with sensitivities of >86%
and specificities of 264%, respectively.
Because waist-hip ratio cut off point, 0.80
could not be applied to the study women
population, an arbitrary cut off point, 0.92
which is close to the mean value was used
to identify those with high BMI
(227.3kg/m®) or high body fat percent
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(230%). Even this cut off point could only
identity women with sensitivities (51.85%
and 61.11%, respectively)} (data not shown)
and specificities (49.09% and 56.76%,
respectively) (data not shown). The smaller
the cut off point value, the more increase
sensitivity becomes while specificity is
decreased, and the reverse 1s true for the
larger cut off point. So the power to identify
those with high body mass index or high
body fat percent by various waist-hip ratio
levels tn women is weak in study
population.

The study shows the close relation between
waist-hip ratio and cardiovascular risk
factors. The mean serum total cholesterol
concentration in men, systolic and diastolic
blood pressures of men and women
increased significantly with waist-hip ratio
(results not shown). In addition to that,
waist-hip ratio significantly correlated
similarly to body mass index and body fat
percent with these cardiovascular risk
factors (results not shown). Moreover, men
and women with at least one cardiovascular
risk factor (total cholesterol 2250mg/dL,
systolic  blood pressure  =160mmHg,
diastolic blood pressure =95mmHyg) were
identified with sensitivities of 57 % for both
sexes and specificities of 70% and 53%,
respectively (Table 2 and 3). Finally, waist-
hip ratio cut off measurement identified
cardiovascular risk factors at one and a half
times to twice the prevalence in the whole
population at waist-hip ratic 0.95 in men
and 0.92 in women, and two and a half to
three times at waist-hip ratio 1.00 in men
and 0.97 in women (Table 4). These results
suggest that different levels based on waist-
hip ratio may provide a valuable, simple
method for alerting people in the South
Dagon Township at increased risk of
cardiovascular disease.

In  conclusion, larger watst-hip ratio
identified people at South Dagon Township
at increased cardiovascular risks especially
in men. Different levels of waist-hip ratic
might be used to identify general population
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at high risk of chronic disease from high
total serum cholesterol concentration and

hypertension who might benefit from
weight management.
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Cross neutralization of cobra (N. kaouthia) antivenom manufactured by Myanmar
Pharmaceutical factory with spitting cobra (N, mandalayensis) venom

Ayve Ave Myint, Tun Pe & Tin Zar Maw

Venom Research Laboratory
Department of Medical Rescarch (Lower Myanmar)

In 1998 a new species of spitting cobra (N, mandaiayensis) was identified in
mid-land, Myanmar by J.B. Slowinski. Myanmar Pharmaceutical Factory
manufactures mono specific cobra (Najor kaouthia) antivenom for treating
cobra hite cases. Venom ophthatmia tollowing spitting of spitting cobra has
heen reported cartier, The objective of the study is to determine possibility
of use of cobra antivenom in treating spitting cobra bite cases. [n order to
elucidate this fact, cross protective study of lethal effect of spitting cobra
venom by cobra antivenom was assessed in rodents, Immunoditfusion was
carried out between cobra antivenom and spitting cobra venom. It was found
that 120p! of cobra antivenom will neutralise 3 LDj, iv. spitting cobra
venom. The cobra antivenom with cobra and spitting cobra venoms
recognizes a similar number of precipitin bands. The study highlighted that

cobra antivenom could be used to treat spitting cobra bite cases.

INTRODUCTION

Snakebite is endemic in Myanmar. Russell's
viper is responsible for 90% of the bites and
followed by cobra (Naju kaouthia) 8% [1].
Cobra has a wide distribution in whole
Myanmar except Chin, Kachin, Kayah and
Shan states {1]. Venom ophthalmia following
spitting of venom mto eyes by spitting cobra
(Naja yiamensis) in mid-land was reported in
1997 [2], but its bite has not been reported. In
later year, the reported spitting cobra was
found out to be a new species of cobra and
named as Naja mandalayensis by 1B,
Slowinski [3]). Myanmar Phanmaceutical
factory manufactures menospecific antivenom
for treating cobra bites. Since there 1s no
specific antivenom for spitting cobra bite, it ts
highly desirable to know that whether the
cobra antivenom could be used in treating
spitting cobra bite cases. The study attempts
to verify the assumption.

MATERIALS AND METHODS

Spitting cobras  (Naja  mandalayensis)

(n=15)  (length>100cm) caught from
Mandalay Division (Thazi Township) were
milked and lyophilized. Cobra (Ngja
kaouthia} venom and enzyme refined
lyophitized monospecific cobra  (Naja
kaouthia) antivenom were bought from
Myanmar Pharmaceutical Factory. Agarose
gel (FMC Bio Products (USA), Coomassic
briliant blue R -250(Nakari chemicals Ltd),
acetic acid, glacial (E Merck) and methanol
( Wako pure chemical) were used.

METHODS

Immunoditfusion

Antigen antibody reaction was performed in
[.5% agarose gel plate using Ouchterlony
method [4]. Cobra antivenom in the centre
well was allowed to react with the cobra
(N, kaowrhiad) (1mg/ml) and the spitting
cobra (N Mandalayensis) (1mg/mlj venoms
in surrounding wells at room temperature
for 24hr. The plate was washed with
physiological saline, stained with 0.025%
w/v Coomassic brillant blue R-250 in
methanol:  water: acetic acid (50:45:5)

11



mixture, de-stained in water: acctic acid:
methanol (87:8:5) mixture and dried.

Determination of median lethal dose
UD 501\)
Determination  of median  lethal  dose

(1.1>s00) of venom was carried out according
to WO recommended method | 5].

In brief, it was determined by intravenous
mjection  of  0.2ml of the varable
concentrations of venom in physiological
saline into tail vein of 18-20g maic ICR
mice. Six mice per dose were used. The
1.Dsyiy of the venom was calculated by
probit analysis [6] of death occurring within
24 h following injection of the venom.

Neutralisation of lethal activity of the venom
hy antivenom

Neutralisation of lethal activity of venom by
anlivenom was performed according to
WHO  recommended  standard  test of
neutralising activity [5].

Briclly a fixed amount of venom was mixed
with a wvariable dilution of antivenom,
incubated at 37°C for 30 min. and injected
intravenously into the laboratory animals.
Deaths were recorded f{ollowing 24 h after
injection. The result was expressed as median
effective  neutralising  dose  (EDsgy):  the
minimum amount of antivenom that will save
50% of the test animals in 24h afier injection.

RESULTS

Determination of lethal activity of venom

F.Dsoiv of the cobra (Naja kaouthia) venom
was 495 (3.54-6,73)pg/mouse  (95%
confidence limit) |7} and that of spitting
cobra (Naja mandalayensis) was 56.]
(49.09-66.5) pg/ mouse.The results were
means of three experiments.

Immunodiffusion

Two distinct precipitin bands werc observed
following reaction between  the  cobra
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antivenom and the cobra venom and threc
distinct cross-reacting precipitin - bands
between the former and the spitting cobra
venom (I'igure).

Vig. Precipitin reactions between spitting cobra,
cobra venoms and cobra antivenom .

Diagramatic presentation of precipitin rcactions
S=: Spitting cobra (V. mandalayensis)

C:= Cobra (N. kaouthia)

A Cobra antivenom (V. kaouthia)

Neutralisation of lethal activity of the spitting
cobra venom by the cobra antivenom

120 (127.7-130.6) ul (95% confidence limit)
of the cobra antivenom was rcquired to
neutralisc 3 LDsg, of the spitting cobra
venom whereas it required 11.07(2.87-
21.37) ul to neutralise 31.Dsqi of the cobra
{(Naju kaouthia) venom.

DISCUSSION

Although venom ophthalmia following
spitting of venom into cyes by spiiting cobra
(Naja siamensis) was reported in 1997 {2],
its bitc has not been reported. Since 700
spitting cobras caught in mid-land (Thazi



Township) were brought for sales to
Myanmar Pharmaceutical Factory, Yangon
in the reporting year [2], it is possible that
its bite may have mistaken for cobra bite
and treated accordingly with cobra
antivenom. Detail study of the cobra bite
cases from mid-land may reveal incidence
of spitting cobra bite. The reported spitting
cobras were found to belong to a new
species of cobra and named by JB Slowinski
as Naja mandalayensis [3].

The LDsopy of Myanmar cobra (Nuja
kaouthia) is 4.95 pg/mouse and spitting
cobra (Naja mandalavensis) 56.1ug/mouse
whereas that of Thai cobra (Naja kaouthia)
is 6.61ug/mouse and spitting cobra (Nuju
siamensis)  21.4pg/mouse [8]. Results
indicate that spitting cobra venoms are less
letha) than that of the cobras.

In cross neutralisation study, 10 times more
Myanmar cobra antivenom 1s needed to
neutralise the lethal effect of the spitting
cobra (Naja mandalayensis) venom whereas
about 3 times more Thai cobra antivenom is
required to neutralise lethal effect of spiting
cobra (Naja siumensis) venom [8].

The study highlights the cross reaction
between spitting cobra (Naja mandalayen
sis) venom and cobra (Naja kaouthiu) anti-
venom and cross protection of the lethal
activity of spitting cobra venom by the
cobra antivenom. The results arc in
consistent with those reported by Minton [9]
about the presence of genus specificity in
cobra antivenoms. This is the first report of
cross protection provided by the cobra
antivenom against the lethal activity of
spitting cobra (Naja mandalayensis) venom.

It suggests that in the absence of mono
specific antivenom for spitting cobra, cobra
(Naja kaouthia) antivenom could be used
for treating spitting cobra bite however,
more antivenom will be needed to neutralise
the lethal effect of the venom.
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Study of snakebite cases referred to Yangon General Hospital
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A total of 266 snakebite cases (173 retrospective plus 93 prospective)
referred to Yangon General Hospital from January 1999 to April 2001 were
reviewed. Since clinical features, complications and outcome of two study
groups were similar data were grouped and presented together. Forty seven
percent of the referrals were from Yangon division. Majority 77% of the
bites were due to Russell’s viper (D.r. siamensis), 15% cobra (N. kaouthia),
7% unknown, 0.3% sea snake and 0.3% green pit viper. Majority (73%) of
Russell’s bites were referred for impending or established acute renal fatlure
and 88% finally developed acute renal faiture. Thirty one percent of them
still had incoagulable blood on admission. Majority 70% of acute renal
failure cases underwent peritoneal dialysis and 23% died whereas 54% of
the remaining cases presented with shock and no peritoneal dialysis died.
Fifty-one percent (20/39) of cobra bites were referred to intensive care unit,
of these 30% (6/20) needed ventilatory support. 37% (7/19) of unknown
bites were given one to four ampoules of either Russell’s viper or cobra
antivenom. One sea snakebite case referred for further management died in
spite of conservative treatiment. No specific antivenom was available for

treatment of sea snake or green pit viper bites.

INTRODUCTION

Snakebite is one of the priority health
problems in  Myanmar.  Geographical
variation in Russell’s viper (Daboia russelii
siamensisy (RV) venom [1] and variation
in clinical features of the Russell’s viper
bite cases admilted to township hospitals
[2.3] had been reported. An earlier study on
snakebite cases admitted to the Renal
Medical LUnit of the Yangon General
Hospital in 1993-1994 was focused on
causes of death following peritoneal dialysis
in acute renal failure cases following
Russell’s viper bites [4]. Yangon General
Hospital is known as a main referral centre
for renal dialysis and ventilatory support for
neurotoxic envenoming patients. It is likely
that the clinical details of the snakebite
cases referred to YGH will be different from
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those of township hospitals [2]. The main
objective of this study 1s to determine the
pattern of referral snakebite cases to YGH.

MATERIALS AND METHODS

Snakebite cases referred to YGH from
January 1999 to July 2000 were reviewed
retrospectively.  For  prospective  study,
snakebite cases admitted to the hospital
from August 2000 to April 2001 were also
studied. Clinical parameters of the cases
were recorded in proforma, The clotting
status was assessed at the time of admission
and repeated at 6hr interval until clotted for
cases presented with incoagulable blood.
Charts with incomplete information were
excluded from the study.



RESULTS

Total 266 snakebite cases (173 retrospective
and 93 prospective) referred to Yangon
(General Hospital were studied. Since the
clinical findings and final outcome of two
study groups were similar, the data were
pooled and presented together.

Majority 77% (n206) of the bites are due to
Russell’s viper (D.r. siamensis), 15% (n39)
cobra (N. kaouthia). 7% (nl19) unknown,
0.3% (n1} sea snake and 0.3% (nl) green pit
viper. Majority 63% (124/198) of the
victims are referred from Yangon Division,
18% (35/198) Bago Diviston, 12% (23/198)
Magwe Division, 7% (15/198) Averawaddy
Division and 0.5% (1/198) Mon State.

Russell's viper bite

Majority 73% (nl50) of Russell’s viper
bites are referred for management of
impending or established renal failure and
27% (n56) for further management
(including 3 cases for shortage of ASV).
Sixty percent (44/73) of Russell’s viper
bites occurred while working in the paddy
field/farm and 75% (55/73) were bitten at
foot, 12% (9/73) around the ankle, 7%
(5/73) at leg and 6% (4/73) at hand.
Majority 53% (n39) of the bites occurred
during daytime (6am-6pm). Still 88%
(64/73) of Russell's viper bites applied
tourniquets, tattooing (n8), incision (n0),
herbal medicine (n2) and suction {n3).

Referral Russell’s viper bite cases arrived at
YGH in 47 hrs (mean) (1 hr — 7 days) after
the bite and received 1 — 10 ampoules of
antivenom (13 amp in 1 case, no antivenom
in § cases) at primary health centre and 2-10
ampoules of ASV were given on arrival. In
spite of antivenom therapy, 31% (63/206) of
Russell’s viper bites still had incoagulable
blood on admission. Clot restoration occurs
30 h (1 2 h-7 days) after antivenom. Blood
remained incoagulable up to the time of
death (1-8 days) in 32% (20/63) systemic
envenomed cases.

The clinical features of Russell’s viper bites
were shown in the table, Majority 88%
(182/206) of the cases developed acute renal
failure, of which 70% (128/182) underwent
peritoneal dialysis and 14% (25/182) of
acute renal failure patients recovered with
conservative therapy. Perttoneal dialysis
was not performed in 16% (29/182) of acute
renal failure cases with complications died
from a constellation of complications:
shock, systemic bleeding, DIC, septicaemia
and adult respiratory distress syndrome. As
a result, 71% (147/206) of Russell’s viper
bites survived and 29% (59/206) died.

Clinical features of Russell’s viper bite case
referred to Yangon General Hospital
(Retrospective-63 and Pros-pective-73)

Table.

Symptoms
(Local-129, MNo. %
Systemic-138)

Locai features No. %

Local painat 129 93 Epigastric pain 95 69
site

Local sweiling 129 93 Vomiting 115 83
Tender lymph 58 42 Loin pain 76 55
node
Necrosis/ 16 12 Systemic(138)
blister/bruises
Ulcer 9 7 Epistaxis 5 4
Cium hleeding 9 7
Haemoptysis 18 13
Haematemesis 31 22
Melena 43 31
Haematuria 62 45
Conjunctival 42 30
haemorrhage
Conjunctival 54 39
edema
Puffy face 56 139
Fever 71 51
Oliguria 115 83
(<400mY24hr)
Proteinuria 104 75
Shock 40 30

Hypertension 29 21
Encephalo-pathy 22 16

Systemic 18
bleeding

Haemothorax 1 07
Adult cespiratory 9 7
distress

syndrome

(ARDS)
Convulsion 4 3
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Cobra hite

Majority 74% (n29/35) of cobra bites were
referred  for management of neurotoxic
symptoms, 15% (n6) for impending
respiratory failure and 10% (n4) for further
management. Four were bitten at the hand, 3
foot, 2 leg and 1 back of the trunk. Four
were bitten while working or staying at
home or in house compound. Most bites
60% (n6) occurred during daytime and 90%
{9/10} applied tourniquet.

Cobra bite cases arrived at YGH in 6 h (2-
42 hrs) and 85% (n33) of them rcceived 1-4
amp of ASV and 8% (n3} 8 amp, 8% (n3)
no ASV. Thirty eight percent {nl5) were
given | to 8 amp of ASV on admission.
Clinical features include: 51% (n20) local
painful swelling, 21% (n8) necrosis,
cellulitis and ulcer, 56%{n22) drowsiness,
31% (nl2) dyspnea, 18%{n6) shallow
respiration, 15%(né) cyanosis & respiratory
failure, 15% (n6) dysphagia, 13% (n3)
slurred speech, ptosis & heavy eyelids, 10%
(n4) tachypnea, 8% (n3) blurred vision, 5%
{n2) diplopia and 3% (nl) vomiting.
unijateral fung collapse & shock. Fifty one
percent (20/39) of cobra bites were referred
to Intensive Care Unit and ventilatory
support was needed in 30%(6/20). Majority
97% (38/39) of the bites survived except
one died at the time of admission.

Sea snake bite

One sea snake bite was referred from
Shwepyithar hospital for further
management as an unknown bile with
neuromuscular symptoms 18h afier the bite.
Eight amp of cobra ASV were given before
referral. He developed local swelling,
drowsiness, dyspnea, tachypnea, severe
myalgia, vomiting and shock, and despite
supportive therapy. died within one day
after admission.

Green pit viper bite

One green pit viper bite was referred as an
unknown bite with painful local swelling
and prolonged clotting time and was
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admitted to the hospital within 3 hrs after
bite. The palient had incoagulable bloed
until discharged (2 days) from the hospital.
No antivenom was given to the patient.

{nknown biles

19 unknown bites were referred for further
management and arrived at the hospital in 4
hrs after the bites. All had slight local
swelling and fang mark. They did not
develop systemic envenomation. 7 cases
received 1-4 amp of cither RV or cobra
ASYV before referral.

DISCUSSION

Study of referral snakebite cases to the
YGH shows the majority of them came
from Yangon division because of close
distance to the referral site, Twelve percent
of the referrals from Magwe division take
10-12 hrs to get to Yangon and it would be
time saving and more economical if dialysis
could be carried out in regional hospitals.

Russell's viper bite cases take the greatest
proportion of the referrals. It was observed
that carly administration of antivenom failed
to prevent development of later sequelae
and death. Some fatal systemic cases
initially treated with 1-2 ampoules of ASV
developed severe sequelae and died. Early
ASV given in small divided doses is not
helpful in preventing development of renal
failure and complication is also observed
(4]. Twenty out of 63 systemic envenomed
cases still had incoagulable blood up to 8
days or up to the time of death indicating
that  neutralising  efficacy of the
procoagulant  of the venom by the
antivenom needs to be reviewed. Local
injection of ASV around the site of bite is
observed in one case indicating that
continned medical education is needed.
Since the old traditional methods of first aid
are still widely practised, extensive effective
health education is needed.

In the earlier study on renal involvement in



Russell’s viper bite i YGH, acute renal
failure is attributable to total nephron failure
(a combination of glomerular, tubulo-
interstitial and vascular nephropathies}
rather than due simply to acute tubular
necrosis [5]. However, in the present study
it could be duc to a variety of causes of
renal damage (pre renal or renal or both)
with a mortality of 29% (59/206). Timely
referral, geographical variation of venom
and development of complications at the
time of admission play an important role in
determining the outcome of ARF. Iligh
fatality rate of referrals from Bago division
(54%) (19/35) compared to Yangon division
(42%) (28/66) could be attributed to high
incidence of renal failure (21%) and venom
variation [2].

Majority of cobra bite patients recovered
with antivenom therapy and ventilatory
support. if they were referred in time. No
specific antivenom is available for sea
snakebite case and the patient died of multi
organ failure despite supportive care. Sea
snakebite could be saved if specific
antivenom and dialysis could be provided.
Unnecessary use of ASV was found in

unknown snakebite patients.
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Activity of Traditionai Medicine Formuiations (TMF-6 & TMF-23)

on some pathogenic bacteria
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The Myanmar Traditionai Medicine Formulations (TMF-6 & TMF-23)
which are mainly used in diarrhoea and dysentery by Myanmar practitioners
were selected to determine the antibacterial properties. The ingredients
(24 plants) present in it were selected singly and tested for their antibacterial
activitics. A totaf of 35 strains of bacteria (Escherichia coli= 1]
Staphyiococcus aurens=3; Salmonella species=7; Shigella species=4; Vibrio
cholerae=7 and one species each of Baciffus subtilis, Pseudomonas
aeruginosa and Proteus morganiiy were chosen for testing. Agar disc
diffusion was done for screening. It was demonstrated that TMF-06 extract
was aclive on Escherichia coli {STLT) and Vibrio cholerdae (Inaba); TMF-
23 extract was active on £ cofi (STLTY, Staphplococcus aureus, Shigella
haydic, Shigella dyventeriae and Vibrio cholerae (Ogawa). The extract of the
mixture of two TMFs was also found to be active on E, cofi (LT) and Vibrio
cholerae (Inaba). Among the 23 plants tested, they were found to be active

on one, two or more of the bacteria iested with different pattemns,

INTRODUCTION

Plants and their products have been used in
the treatment of infectious diseases for a very
long time, even before the discovery of the
microorganisms. Screening of Indian plants
for biological activity was reported since
1968 [[] and recently in 1996 (2]. Vanious
investigators  also  demonstrated  the  anti-
bacterial activity of Hergcleum species
(sulanapha variety) |3], Euclyptus maidenii
(yuclyp) [4); Allium  ursinum {kyetthun
variety) [5]. Antibacterial activity of were
Myanmar formulations were reported on
limited bacteria in 1996 {6]. The LDsq of the
two drugs was <50mgbody weight {7} and it
was found to be safe for consumption. This
paper deals with investigations of bacteria
which  were isolated from  different
infections. Simultaneously, the ingredients
prepared from the traditional medicine
formulations were extracted singly and tested
separately to show the complete picture of
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the activity. These two medicines were used
generally by many traditional practitioners
for a long time and was used throughout the
country for gastrointestinal disorders. They
were prepared by the practitioners them-
selves or were available at Department of
Traditional Medicine or as different brands
from private shops. However, their potency
has not been tested and proven.

MATERIALS AND METHODS

Traditional Medicine Formulations used for
testing antibacterial activity

TMF 06 contains 11 Ingredients: samonnet,
Hsanwinn, pygyee pyar, htanot pyar, yan-
zein, hsahlaw, sithsatpyar, mahpauk-hton,
hsah kyatkhoe, khayuziizing pyar and yauk
thwahgone pyar.

TMF 26 contains 25 ingredients: thinbaw
gvingyauk, ngayokkoung, peikchinn, samon



Table 1. Antibacterial activity of TMF 06 and its ingredients

Sr.No.  TMF/Botanical name Myanmar Active on
TMF 06 Taingyin 06 Escherichia coli (LT) (Ec)

Staphylococcus aureus (5a)
Shugella hoyvdii (Sh)
Shigellu dysenteriae (S4)
Shigellu sonnei (5s)
Vibrio parahaemolyticus(Vp)

1 Nigeflu sativa 1. samonnet Ec, Sa, Sb, Ss, Sd, Vp

2 Curcuma longa L. hsanwinn Bs, Ec (LT, Sa, Sb, St, Ve

3 Dolichos lablab L. pegyee pyar i-}

4 Borassus flabelifert.. htanot pyar {-)

sabah, samonbyu, samonnyo. samon-phwe,
samonni, kyetthunbyu, eikmwayt thee,
pharlarngei, samonnyo, hsinthamanwei,
peikchinn myit, kantgyokni. pan-oot, ziyar.
karaway ywet, zardeikpho thee, layhnyinn.
sularnaphar, satugah, theindaw. sheingo and
hsaypale.

70% ethanolic extracts of plants and TMFs

All the tested materials were extracted by 70
means of 70% ethanol for 5-days at room
temperature. After maceration, the soivent
was removed under reduced pressure in a
rotatory evaporator, The extract was placed
in a dessicator till used. All the extracts
were done in Department of Chemistry,
Yangon University {8].

Bacterial strains tested for antibacterial
activity

A total of 35 strains of bacteria (Escherichiu
coli=11; Staphylococcus aureus=3; Salmo-
nella species=7, Shigella species=4; Vibrio
cholerae="7T and one species each of Bucillus
subtilis,  Pseudomonas  aeruginosa  and
Proteus morganii) were chosen for testing
ot the traditional medicine extracts.

Screening for antibacterial indigenous plant
extracts by agar disc diffusion technique

Screening  was
impregnaled filter paper discs. The discs. 6
mm in diameter (Difco) were sterilized by
autoclaving followed by dry heat at 60°C for

done by the use of

onc hour. It was the impregnated with
concentrated extracts (1 to 2 mg/disc) and
then allowed to dry at room temperature. A
few colonies (3 to 10 organisms) to be
tested were picked with a wire loop from the
original culture plate and introduced into a
test tube containing five millilitre of Mueller
Hinton broth and followed by the sensitivity
testing method of Bauer, Kirby, Sherris and
Turck. 1966 {8].

RESULTS

Screening for antibacterial activity by agar
dise diffusion technique

Antibacterial activity of TMF-06 and their
ingredient plants is shown in Table 1. The
TME-06 was active on £, coli, S aureus,
S hoydii, S sonnei, S, dysenteriae and
V. parahaemolyticus.  Also  the  plant
samonnet {70% ethanolic) was found to be
active on some organisms as TMF-06.
However, the plant hsanwinn was found to
be active on B subtilis, E. coli, S. aureus,
S typhi and V. cholerae.

Antibacterial activity of TMF-23 and its
ingredient plants is shown in Table 2.The
TMF-23 was found to be active on E. coli

S aureus, S boydii, S. dysenterice and

¥ cholerue. Peikchinn was found to be
active on S. fyphi, S stanley and S. boydii
Samonbyu, samonnyo, samonphwe, samon-
ni were tound to be active on E coli,
S aureus, S boydii, S dysenteriae,
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Table 2. Antibacterial activity of TMF-23 and ingredients

Sr Plants Myanmar Active on
TMF-23 Taingyin 23 Escherichia coli (LT) (Ec)
Staphylococcus aurens (Sa)
Shigella boydii (Sb)
Shigella dysenteriae (Sd)
Vibrio parahaemolyticus(Vp)
I Zingiber officinale Roscoe gyin {-)
2 Piper nigrum L, ngayokkoung )
3 Piper longum .. peikehin thee St S stanley, Sb
4 Foeniculum vulgare Mill samonsaba Ec(STLT), Sa, Sb, 5d, Ps, Vc
5 Trachyspermum ammi L. samanbyu -ditto-
6 Anethum sowa Roxb., samonnyo -ditto-
T Foeniculum vulgare Milk. samonphwe -ditto-
8  Lepidium sativium L. samoni -ditto-
9 Allium sativum 1.. kyetthun byu EC(STLT), Sa, Bs
10 Embelia robusta Roxb. eikmwayt thee Pm, Ec, St, Sa
\t  Elettaria cardamomum(Roxb.) Maton pharlamgei )
12 Anethum sowg Roxb. samonnyo Sh, Ec
13 Tinospora spp. hsin thamanwei Ec (LT}, Sa
i4  Piper longum L. peikchinn myit Sa
15  Plumbage rosea .. kangyokni Ec, St, Sz, Bs, Sb, Vc
16 Kaempferia spp. pan-oot -)
17 Cumminum cyminum L., zlyar Ec, 8b
18 Cinnamomum spp. karaway ywet Ec, Sa, Sb
19 Myristica fragrans Houtt zardeikpho thee Ec
20 Syzygium aromaticum L. Jayhninn Ec, Sa, Sb, 8d, Vc
21 unidentified sularnaphar Ec, Sa
22 unidentified (rhizome} satugah Ec, Sa, V¢
23 unidentified hsaypale -}
24 Chemical origin Natural sodium NT
Theindaw chloride; rock salt
23 Ferula asafoetida (latex) sheingo Sd, Ve

Bs = Bacillus subtilis
Ps =Pseudomonas pyocyanea
S. stanley = Salmonella stanley

P. pyvocyanea and V. cholerae. Kyetthun byu
was active on E. coli, S aureus, and
B. subtilis. Elkmwayt thee was active on
P. morganii, E. coli, S typhi and S. aureus.
Hsinthamanwei was found to be active on
E coli and S aureus and kangyokni was
active on FE. coli, S typhi. S aureus,
B. subtilis, S. boydii and V. cholerae. More-
over, zivar was active on F. coli and
S. boydii; karaway was active on E coli,
S. aureus, and S. boydii ; zardeikpho on
E colii Layhnin was active on E coli
. aureus, S. boydii, S. dysenterice and
V. cholerae; sulanaphar on E. coli and
S. aureus and hsaypale was active on E. coli,

5]
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Pm = Proteus morganii
St = Salmonella typhi
Ve = Vibrio cholerae

S. aureus and V. cholerage. Lastly, sheingo
was also found to be active on S. dysenteriae
and V. cholerae in this study.

DISCUSSION

The search for antibacterial properties is
worldwide. The constituents of plant
compounds and their structural elucidation
have been investigated in this modemn era
[9-14]. In this research, some biological data
from the plants in Myanmar which are used
for medicinal purposes have been obtained.
In vitro study reveals that oil of kangyokni
and kyetthunbyu showed more antibacterial



activity than the 70% ethanolic extracts. The
active principlesa were mostly found in
essential oil products and have been already
shown [15]. Antidiarrhoeal activity of plants
and traditional medicine formulation were
also shown [16-18]. Antimicrobial activity
of plants has been demoanstrated in many
countries [19-20]. The activity of garlic was
shown [21] and effect on Helicobacter
pylori was demonstrated [22]. Moreover,
anti cough activity by Psidium guajava and
plants used for urinary pathologies had been
identified by other workers [23, 24]. Here.
the plants which are commonly used as
ingredients in Traditional medicines such as
Cuminum cyminum, Foeniculum vulgare.
Piper nigrum showed antibacterial activity
regardless of the fact that they possessed
variable zone sizes and therefore, variable
potencies.
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Bacteriological study of sputum smears positive follow-up pulmonary tuberculosis

patients attending Tuberculosis Centre, Yangon Division
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This study was carried out in Tuberculosis Centre. Yangon Division from
December 2001 to January 2003 Sputum smear microscopy and drug
susceptibility pattern of seventy foilow-up pulmonary tuberculosis patients
(46 Category | patients and 24 Category 11 patients) still sputum smear
positive alter initial intensive phase of anti-tuberculosis treatment were
studicd 1o determine the possible bacteriotogical factors related to slow rate
of sputum conversion and to detect drug resistant cases among them. The
results showed thar heavy initial bacillary load was the most common cavse
for slow rate of sputum conversion after initial phase. Multi-drug resistant
wberculosis cases were detected in 4.6% {2 cases) of Category [ follow-up
patients and 12.5% (3 cases) of Category I follow-up patients. Resistance to
one drug were scen in 22,7% (10 cases) of Category | patients and 29.1% (7
cases) of Category 11 patients. Based on the results of our study it is
suggested that performing of drug susceptibility testing on follow-up
pulmonary tuberculosis patients stilk sputum smear positive at the end of
initial imensive phase treatment could detect drug resistance in the early
stage and could be ultimately one of the means of reducing MDR-TB

country wide.

INTRODUCTION

Tuberculosis (TB) is a major health problem
in most developing countries. Approximately
one third of the world's population has been
infected with Aycobacterium tuberculosis
and there are six to eight million new cases
of discase and two to three million deaths
each vear [1].

South East Asia Region (SEAR) accounts
for nearly 40% ol all tuberculosis cases.
Nearly 3 million cases and 700,000 deaths

occur cevery year in SEAR, and 909 of

morbidity and 95% of mortality are from
five high burden countries including
Myanmar |2].

In Myanmar, recent estimates suggest that
t.5% of population becomes infected with
tuberculosis every year and abouc 85,000
people progress to develop disease annually.
About half of these have infectious
pulmonary tuberculosis and continue to
spread the disease {3]. Multidrug resistant
wberculosis (MDR-TB) is a serious threat to
National TB Programme (NTP} in both
developed and developing countrics. In
1994-95, primary initial MDR-TB rate was
1.25% among out-patients of Zone | Zonal
Centre. Yangon and acquired MDR-TB raie
among re-treatment cases of Aung San TB
Hospital was 23.7% [4].

The Warld Health Crganization (WHO) TB
Programme has adopted the Directly



Observed Treatment Short Course (DOTS)
strategy since 1994, [t consists of five
components including the administration of
standardized regimens with first line drugs
under direct observation at least in the
miensijve phase regardless of the patient's
drug susceptibility pattern [5].

National TB Programme in Myanmar was
established in 1966, Short course
chemotherapy was introduced in 1994 and
DOTS strategy was started in 1997. The
NTP fully intermitted regimen has been
used in all DOTS implementing townships
since 1999 [6].

In Guidelines lor National TB Programme,
WHO stated that under programme condi-
tions in countries with a high incidence of
TB. routine monitoring by sputum culture is
not feasible or recommended and patients
with sputum smear positive pulmonary TB
should bc monitored by sputum smear
examination. Sputum conversion is the
process whereby inttially smear positive
paticnts become smear negative and it is
also a good response to treatment.

Therefore, in order to monitor sputum
conversion and response to treatment, il was
recommended that new sputum smear
positive pulmonary TB patients (Category I}
must have follow-up sputum smear check at
the end of initial phase (second month), then
during the continuation phase (fifth month)
and in the last month of treatment regimen
(sixth month). In relapse and retreatment
smear positive pulmonary TB patients
{Category II), sputum smear examination is
performed at the end of initial phase (third
month), during the continuation phase (fifth
month) and at the end of treatment (cighth
month).

It a patient has delay in smear conversion at
the end of imtial phase, then one-month
prolongation of initial phase treatment is
recommended regardless of patient's drug
susceptibility pattern and recheck sputum
examination is done after one month
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prolongation of initial phase treatment. For
Category 11 patients if this sputum recheck
showed positive, culture and sensitivity
testing must be performed. [7].

Therefore, this study was carried out on
follow-up pulmonary TB patients still
sputum smear positive after initial phase
treatment to determine the bacteriological
factors i¢. sputum microscopy pattern and
drug sensitivity pattern related to slow rate
of sputum conversion with the aim of
detecting drug resistant cases early in the
treatment course.

MATERIALS AND METHODS

Study area and study period

This study was carried out at the
Tuberculosis Centre, Yangon Division,
Aung San, Yangon from December 2001 to
January 2003.

Collection of specimen

Sputum samples of seventy (70} follow-up
pulmonary TB patients (46 Category I
patients and 24 Category II patients) still
sputum positive after initial phase treatment
were collected and sent to Bacteriology
Research Division, Department of Medical
Research (Lower Myanmar). Relevant
background data was also recorded.

Smear microscopy, culture and sensitivity

Sputum samples were again examined by
direct microscopy after Ziechl Neelsen
staining to confirm the smear microscopy.
The number of acid-fast baciili seen on
microscopy was recorded as recommended
by WHO. (Table 1) Then they were
inocufated onte 3% Ogawa media and
incubated for & weeks at 37°C. Positive
cultures were tested for sensitivity to
streptomycin, soniazid, rifampicin and
ethambutol on drug containing 1% Ogawa
media using absolute concentration method
for 4-6 weeks at 37°C according to
Minimum Essentials of Laboratory Proce-
dure for the Tuberculosis Control published



Table . Reporting on AFB microscopy (WHO)

Number of bacilli seen

Results reported

None per 100 oil immersion fields
1-9 per 100 oil immersion fields
10-99 per 101} oil immersion fieids
1-10 per 100 immersion fields
>10 per oil immersion fields

Negative
Scanty, report exact number
I+
2+
3+

Table 2. Smear Microscopy Resuits of Category 1 follow-up patients in relation to different drug

susceptibility pattern

Smear grading

No. of Follow-up Follow-up after one

Drug susceptibility pattern cases First visit after initial  month prolongation of

phase initial phase treatment
Sensitive to HRSE (32 cases) 30 2.3 1" -
2 2" 2 -
Resistant to HRS & HR (2 cases) 2 2 p +
Resistant to H (8 cases) 8 2 1 -
Resistant to E (2 cases) l rl 1 -
l 2’ 2! -
Not done (2 cases) 2 2 2" -

Table 3. Smear Microscopy Results of Category II follow-up patients in relation to different drug

susceptibility pattern

Smear Grading

S § . Follow-up Follow-up after one

Drug susceptibility pattern No. of cases First visit after initial month prolongation of

phase initial phase treatmert
Sensitive to HRSE (14 cases) i2 27,3 1" -
2 2,3 2" -
Resistant to HRSE (1 case) 1 pA 2’ 2"
Resistant to HRS (2 cases) ! 1 2" 1"
1 2 I 1"
Resistant to H {3 cases) 3 2’ I’ -
Resistant to E (2 cases) 2 2 2 -
Resistant to S {2 cases) 1 pa . -
| 2 1 1"

by the Research Institute of Tuberculosis,  Analysis of data

Japan 1986 [8].

Checking by smear microscopy afier one
month

The sputum smear microscopy results of
study population were again checked after
on¢ - month prolongation of initial phase
treatment.

Smear microscopy results of diagnostic
examination (first visit), follow-up after
initial phase and follow-up after one month
prolongation of initial phase were compared
and analysed in relation to background data
and drug susceptibility pattern.



RESULTS

Sputum microscopy at follow-up after initial
phase

All of the tested samples were also positive
on re-examination. Among them 39 (84.8%)
of Category [ patients and 18 (75%) of
Category 1 patients had grade 17 smear
positive smears. Seven (15.2%) cases of
category | patients and 6 (25%) of Category
Il had grading 2" positive smears.

Drug susceptibility testing of Mycobacterium
tuberculosis by culture method

Among 46 Category 1 patients, positive
culture for Mycobacterium tuberculosis was
obtained from 44 patients (2 isolates were
contaminated). Drug susceptibility results
on 44 Category [ patients and 24 Category {1
patients are shown in Figure 1 and 2. Tested
anti-tuberculosis drugs were isoniazid (H),
rifampicin  (R), streptomycin (8) and
ethambutol (E).

Reslstant to E_
2(8% |

Reslstant to H -
o
g(18%) /‘
Resistant to
H.R
1(2%)

Resistant to }
HR.S
1 (2%)

..f-,;*i‘?"*ﬂ:' Sensitive to
H.R.S.E
32 (73%)

Fig.1. Drug susceptibility pattern of Category 1
follow-up patients

Sputum microscopy results in relation (o
different drug susceptibility pattern

Sputum microscopy results after the one-
month prolongation of initial phase (i.e.
third month in Category I patients and
fourth month in Category Il patients) were
compared with those of diagnostic (first
visit) and follow-up examination after initial
phase treatment.
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Resistant to E
2 (8%}
Rasistantto H_ 7 f
3(13%) j

Resistant to §
2 (8%}

Resistant to
H.R.8,
2 (3%
Resistant to
H.R.S.E
1 (4%}

§ Sensitive to
¥ HRSE
14 (59%)

Fig.1. Drug susceptibility pattern of Category Il
follow-up patients

Table 2 and 3 show the smear microscopy
results in relation to drug susceptibility
pattern.

Analysis of sputum microscopy resulls in
relation to drug resistant pattern and
background data of follow-up patient

It was found that all patients in the study
population were treated according to NTP
fully intermittent regimen at TB Centre,
Aung San or township health centers.

Out of 70 follow-up patients showing
sputum positive on sputum re-check after
initial phase treatment, 44 cases (95.6%) of
Category | patients and all cases (100%) of
Category Il patients were found to have
taken anti TB drugs regularly and correctly.
Among Category | patients, 2 patients
(4.4%) took the drugs in divided doses with
meals but they achieved sputum conversion
after completion of one month prolongation
of initial phase treatment. They were also
sensitive to all tested anti TB drugs. Five
cases (20.9%) have extensive lung lesions
and cavitations and they were resistant to
one or two anti-TB drugs.

Among Category I cases, 2 cases (8.3%) of
2* smear positive follow-up patients
resistant to 3 or 4 tested anti TB drugs had a
history of massive haemoptysis and
extensive pulmonary lesions but four cases



(16.7%) with cavitations and extensive lung
lesions showed 1" or 27 positive smears in
econd month follow-up and were sensitive
to all anti TB drugs.

in both groups, all MDR-TB cases and one
streptomycin resistant casc were sputum
positive on sputum re-check at one month
after prolongation of initial phase treatment.

DISCUSSION

Tuberculosis continues to be a major health
problem and is still one of the biggest killers
in Myanmar. Sputum smear positive
pultnonary TB patients are 4-20 times more
infectious than smear negative patients and
if untreated, they may infect 10-15 persons
per year [9]. These are the group for whom
bacteriological monitoring is essential, so
they should be monitored by sputum smear
examination. Culture of tubercle bacilli is
necessary for carrying out sensitivity tests,
which are of value in guiding retreatment of
relapses  and of patients in  whom
chemotherapy  has  failed and  for
epidemiological purposes to access the
efficacy of TB control programme.

Data from TB Centre, Yangon Division in
2002 showed that out of 5544 registered
new smear positive cases (Category 1), 79%
were smear negative on secend month
follow-up and 4.2% were converted to
smear negative on third month follow-up.
Those remaining smear positive cases at 3%
month comprised 78 (1.4%).

in this study, among 70 follow-up patients
stitll sputum positive after initial phase,
100% (46/46) of Category 1 follow-up
patients and 95.8% (23/24) of Category 11
follow-up patients had initial bacillary {oad
of 2° to 3" grading. However, after one
month  prolongation of initial phase
treatment, 95.7% (44/46) of Catcgory |
patients and 83.3% (20/24) of Category 1l
patients had smear conversion from positive
to negative.

This indicated that heavy initial bacillary
load may play an important role for slow
rate of progress of sputum conversion after
tnitial phase but tubercle bacilli were killed
along with the treatment course as most of
these cases had sputum conversion after one

maonth.

Regarding the drug susceptibility pattern,
72.7% (32/44) of Category [ and 58.3%
(14/24) of Category I patients were
sensitive 10 all tested four ann TB drugs (H,
R, §, E). Multi-drug resistant TB MDR-TB
(resistant to HRSE or HRS or HR) were
seen in 4.6% (2/44 cases) of Category |
patients and 12.5% (3/24 cases) of Category
11 patients. Resistance to one drug (H or E
or S} was seen in 22.7% (10/44 cases) of
Category 1 patients and 29.1% (7/24 cases}
of Category Il patients.

Drug resistance may also be one of the
causes for positive smears after initial phase
but it is a less frequent cause as only 5 cases
of MDR-TB (2 cases of Category [ and 3
cases of Category I} were observed among
the study group.

Although drug resistance may be construed
as a less frequent cause of slow rate of
smear conversion, all MDR-TB and one
streptomycin resistant case were shedding
bacilli in the sputum after one month
prolongation of initial phase treatment and
these cases may be very infectious to the
community at large.

As Mycobucierium ruberculosis is a slow
growing bacterium, it takes at least 6 weeks
for culture and another four weeks to get the
drug susceptibility results. So by doing
culture and drug susceptibility tests on those
with positive smears on their follow-up after
tnitial phase treatment, drug resistance could
be identified earlier in the treatment course.

Drug susceptibility tests are {aborious and
need expertise and adherence to standard
procedures in accordance with the reference
faboratory. However, to spare labour and
cost, drug susceptibility tests could be done
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only on those with positive smears after one
month  prolongation of initial phase
treatment.

In this study all the smear positive follow-
up patients were taking anti TB treatment
under NTP-Fully Intermittent Regimen
through DOTS and almost all patients
(95.6% ot Category | patients and 100% of
Category I patients) were found to be
taking the drugs regularly and correctly.
Only two cases (4.4%) of Category [
patients. were taking the drugs in divided
dosage after meals. However, they were
sensitive to all tested anti-TB drugs and
gained sputum conversion after one month
as they received thorough supervision of
initial phase treatment afierwards.

Our finding highlights the fact that
extensive pulmonary lesion was related to
slow rate of sputum conversion after initial
phase as tuberculous cavity lesion harbours
millions of bacilli. Sputum microscopy may
show positive although the patient's
condition 1s improving because he is
shedding dead bacilli. But it may also be
associated with drug resistance as 5 cases of
Category I patients and 2 cases of Category
11 patients with extensive pulmonary lesion
were resistant to one or more anti-TB drugs.

WHO stated that the usual most frequent
factor for delay in smear conversion is that
the initial phase treatment was poorly
supervised and the patient adherence was
poor [7]. However, in our study, almost all
the patients were thoroughly supervised and
taking the drugs regularly and correctly
under NTP fully intermittent regimen, so
this factor did not play an important role for
them. As this study mainly emphasized on
bacteriological factors. the social factors,
clinical picture and other relevant past
history of these patients could not be
analysed in detail.

Therefore, it was concluded that the most
frequent cause for delay sputum conversion
of follow-up patients of this study might be
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due to heavy initial bacillary load. The less
frequent causes might be the fact that the
patients may have extensive pulmonary
lesion and cavitations and the patient may
have drug resistant tubercle bacilli that does
not respond to first line anti-TB freatment.

Our study also highlighted the occurrence of
MDR-TB among smear positive follow-up
patients as 4.6% in Category [ patienis and
12.5% in Category 11 patients. During 1994-
1995 MDR-TB rate was !.25% among
isolates from 400 patients with new sputum
positive pulmonary TB attending Union
Tuberculosis Institute and acquired MDR-
TB rate among retreatment cases of Aung
San TB Hospital was 23.7% [10,4]. In 2000,
it was reported that 23.3% of isolates from
new pulmonary TB patients were resistant
to at least one anti-TB drug and MDR-TB
rate was 2.0% among isolates from 35I
patients attending Zone I TB Centre {11].

This finding shows that there is a relatively
high frequency of initial drug resistance
among our patients. It may be due to
undisclosed past exposure to anti-TB drugs
and our study population also focused on
sputum positive follow-up patients and the
study site represented the major drainage of
TB cases in Yangon. Carriage of drug
resistant  bacilli was more obvious in
Category 1l patients than in Category |
patients as expected. In a study carried out
at Srinagarind Hospital, Thailand in 2000
pointed out that 2.4% of patients were
infected with MDR-TB [12].

Our study also suggested that culture and
drug sensitivity should be considered in
patients with positive smears afler initial
phase provided facilities are available or if
not they should be thoroughly monitored
whether they get sputum conversion after
one month prolongation of initial phase
treatment, as those shedding bacilli in the
sputum after one month have greater chance
of drug resistant infection.
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Rubella is a comnion cause of childhood rash ahd fever. In Myanmar, only a
few studies have been done on rubella infection in the past 30 years, and the
surveillance sysiem for congenital rubella syndrome (CRS) in Yangon has
recently been established. Anti-rubella antibody levels were already
identified in Mvanmar among the infants, children and the pregnant women
but not in schoolgirls. Therefore. this operational research was carried out to
explore the rubella-specific Immunoglobulin-G (IgG) status among
schoolgirls at two ages, between 11-12 years and between 15-16 years. A
total of 100G schoolgirls attending the Basic Education High School,
Pyinmana, 50 girls at age 11-12 years and 50 girls at age 15-16 years, were
chosen by simple random sampling. After obtaining written informed
consent, 5 ml of blood was withdrawn from each subject and the sera were
tested for rubella IgG using Rubenostika ® 1gG 1T Microelisa System. Forty-
two girls (84%) at 11-12 years age group and 41 girls (82%) at 15-16 years
age group had rubella IgG. This finding could be used as a crude indicator
for rubella susceptibility among adolescent schoolgirls, for a representative
rural setting in Central Myanmar, which in turn can be utilized as a base-line
data by the heahh authorities in selecting appropriate vaccine strategy to

control rubella infection and CRS in Myanmar.

INTRODUCTION

Rubella is a common cause of childhood
rash and fever: its public health importance
relates to the teratogenic cffect of primary
rubella infection in pregnant women {1.2].

After infection in the first trimester, there is
an approximately 50% risk of spontanecus
abortion [3].

Congenital  rubella  syndrome  (CRS)
manifestations in surviving infants may be
transient (e.g. purpura), may include
permanent structural manifestations (e.g.
deafness, congenital heart disease, cataracts)
or late-emerging conditions (e.g. diabetes
mellitus) [4].

CRS may be diagnosed by its classic triad of
clinical signs: cataract, heart disease and
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deafness [5]. However, many infants only
have one of these manifestations, or may
present earlier with neonatal signs:
laboratory confirmation of the disease is
therefore recommended.

In infants with CRS, rubella-specific IgM
can be detected in nearly 100% at age 0-5
months; about 60% at age 6~12 months; and
40% at age 12-18 months. 1gM is rarely
detected after 18 months [6]. Its detection
usually indicates prenatal rather than
postnatal infection [4].

The persistence of rubella-specific IgG
beyond 6 months (the age when maternally
derived 1gG would usually have waned) can
be detected in 95% of infants with CRS [7].
However, the presence of IgG in a child
over 6 months of age may indicate either
prenatal or postnatal infection.



In Myanmar, only 2 few studies have been
done on rubclla infection in the past 30
years |8.9], and the surveillance system for
CRS in  Yangon has recently bheen
established [10]. Measles-mumps-rubetla
(MMR} vaccine is now available in the
private sector, but rubella is not included in
the Expanded Programme on Immunization
(EP1} in Myanmar.

Although rubella infection is not a priority
health problem in Myanmar, it is high time
to estimate the burden of the disease due to
CRS. This area of gap in knowledge is
recently filled up by the WHO-funded study
on CRS surveillance in Yangon, covering a
25 month-period from 1December 2000 to
31 December 2002. This study estimates the
annual incidence of CRS in Central Yangon
to be 0.5 suspected CRS cases per 1000 tive
births and 0.1 confirmed CRS cases per
1000 Tive births [11].

In 1976-1978, Kyaw Wynn carried out a
study on rubella to fulfill the Diploma in
Pathology. The first part of his dissertation
entitled "Rubetla antibody survey in
Burmese pregnant women” consisted of a
rubella serosurvey on serum specimens
obtained from 100 women atiending
antenatal climies at Central Women's
Hospital, Rangoon. The Haemagglutination-
Inhibition (HI) method was used, with a cut-
off value of 1:8 serum dilution. Twenty-five
women were tested for cach age group. 15-
19, 20-24, 25-34 and 35-45. The HI
antibody positive rates were 92%. 92%,
100% and 100%, respectively, for these age
groups [9]. This study showed that 100% of
pregnant women above the age of 23 years
are immune to rubella infection.

Rubella vaccine is usually given at carly
childhood and/or early reproductive age.
The most rapid method for preventing CRS
is to provide rubella vaccine o women of
childbearing age (e.g. postpartum women
and/or schoolgirls).

In the WHO South-Fast Asia Region, two

countries have incorporated rubella vaccine
in their national programmes. Thailand is
now using a dose of MMR vaccine at age 15
months. Sri Lanka, which suffered a very
large outbreak of rubella with several
hundred CRS cases in 1994, has added a
dose of rubella vaccine for schoolgiris,

On this background. this study has been
designed 1o explore the rubella-specific IgG
positive rate among schoolgirls at two ages,
between [1-12 years and between 15-16
vears. Aims and Objectives of the study was
to identify the rubella-specific IgG status
among adolescent schoolgirls in Pyinmana
area as a representative rural setting in
Central Myanmar. In fact, this study is the
maiden research of the Department of

Medical Research (Central Myanmar)
located in Pyinmana.
MATERIALS AND METHODS

Study design

Community-based, cross-sectional descrip-
tive and exploratory study

Subjects of the study

Total of 100 subjects, 50 middle-school
girls at age 11-12 years and 50 high-schoo!l
girls at age 15-16 years.

Inclusion criteria

apparently healthy school girls

- age 11-12 years and 15-16 years

- those who gave their written informed
consent to participate in the study

Exclusion criteria

- those who were febrile at the time of
blood collection

- those with a known history of bleeding
disorders

Methods

During the month of August, 2003, a total of
100 schoolgirls attending No. (2), Basic
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Education  High  School, Oo-Yin-Su,
Pyinmana, consisting of two groups, 50 girls
at age [1-12 years and 50 gitls at age 15-16
years, were chosen by simple random
sampling. They had to mect the inclusion
criteria as well as free from exclusion criteria.
The nature of the study was explained clearly
to the subjects and written informed consent
was taken prior to the blood collection,

After obtaiming informed consent, 5 mil of
blood was withdrawn from ecach subject
using disposable syringes and needies and
vacwtainer tubes. Scra were then separated,
and stored in a -80°C decp freezer until
further procedures. Sera were tested by
ELISA using a commercially available [gG
test kit (Rubenostika® IpG 11 Microclisa
system, Biomeneux bv, The Netherlands),
according to the manufacturer's instructions.

RFESULTS

Fig.1 shows the percentage of rubella 1gG
positivity among schoolgirls in Pyinmana,
i two groups. Forty-two out of 50 girls
(84%) at 11-12 years age group and 41 out
of 50 girds {82%) at 15-16 years age group
showed « positive IgG for rubella infection.

All schoolgirls at 11-12 years age group
belonged to the sixth standard of the school
representing the middle schoolgirls whereas
those at 15-16 years age group belonged 1o
ninth and tenth standards of the same school
representing the high school girls.

With regards to the birth place, the majority
of the girls at 11-12 years age group (46 out
of 50) and thosc at 15-16 years age group
(36 out of 50} were born in Pyinmana
township, indicating that most of the girls
are native girls of the Pyinmana region.

Fig.2 shows the places of delivery of two
study groups of schoolgirls in Pyinmana.
About 88% of schoolgirls at 11-12 years age
group and 68% of schoolgirls at 15-16 ycars
age group were delivered at home. On the
other hand, 2% and 22% respectively, of
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schoolgirls of the above mentioned two age
groups were delivered at health facilities
(etther hospitals or clinics).

11-12Zyearage RublyG
group (n=50)  eqative

18%

Rub 1gG

positive
§4%
15-16 year age Ruh 1gG
group (n=50} nagative
18%

&
Rub tgQ
posiive

82%

Vig.l.Pic diagram showing the percentage of

Rubella IgG positives among schoolgirls
in Pyinmana, at two particular age groups

11-1Z year age group

(h=5%0}
Ho@nalc':::* Home

L5 i (try MW}
A i iy 28%

Home
{Unspre-
cifiod) Home
8% by TRA)

15-16 year age group

{(n=%0)
Mo
response Home (hy
Cilniss  10% MW

Fig. 2. Pic diagram showing the places of
delivery among two study groups of
schoolgirls in Pyinmana

lable 1 shows the past history of rash
illness, family history of congenital defects
and vaccination history among two study
groups of schoolgirls in Pyinmana. Only a



Table 1. Past history of rash illness, family history of congenital defects and vaccination
history among two study groups of schoolgiris in Pyinmana

[1-12 years age group (n=30)

[5-16 years age group (n=50)

Yes No No Yes No No
TESpORSE response
Past history of rash illness 28% T2% - 24% T6% -
Family history of congenital defects 160% 4% 96% -
Vaccination history 88% 6% 6% 94% 4% 2%

quarter of the subjects gave past history of
rash illness. In general, family history of
congenital defects was not given except by
2 subjects in the 15-16 year age group.
Vaccination coverage (including measles
vaccine) was high in both study groups
(88% and 94%, respectively).

All subjects in 11-12 years age group were
at pre-pubertal age as no history of
menarche was reported among them. In
contrast, all subjects except two in the 15-16
year age group were at their pubertal age.

DISCUSSION

This study highlighted the immune status,
particularly rubella lgG status, of the
adolescent schoolgirls attending at the Basic
Education High School in Pyinmana. The
results revealed that rubella-specific IgG
positive rate of schoolgirls aged 11-12 years
and 15-16 years were 84% and 82%,
respectively. In other words, 16% to 18% of
the adolescent schoolgirls were susceptible
to rubella infection in this area. This finding
could be used as crude indicator for rubelia
susceptibility among adolescent schoolgirls
at a representative rural setting in Central
Myanmar, which in turn will be utilized by
the health administrators in  selecting
appropriate vaccine strategy, if there is a
real need to combat the rubella infection and
CRS in Myanmar.

The present study is the first of its kind in
Myanmar, to explore the rubella IgG profile
among adolescent schoolgirls. Only a single
study has been conducted 25 years ago to

identify the rubella antibody status of the
women of childbearing age, using the
haemagglutination-inhibition (HI) assay.
The HI antibody positive rate for 15-19
years age group in that particular study was
02% [9]. Given an account of the data
resulted from above-mentioned studies into
consideration, one could roughly estimate
that 10% to 20% of the target populations
{(women of childbearing age and
schoolgirls) under the age of 20 in Myanmar
would be susceptible to rubella infection.
This study also indicates that EPI vaccine
coverage in Pyinmana area was quite high
(over 80%) although no one has received
rubella vaccine due to its unavailability.

Reliable statistics on CRS are rare in
developing countries, but the inctdence rate
of CRS in developed and developing
countrics before the introduction of rubeila
vaccine appeared to vary during endemic
periods from 0.1-0.2 per 1000 live births.
Epidemic rates varied from 1-4 per 1000 live
births without marked difference between
industrialized and developing countries.

The burden of CRS is estimated that more
than 100,000 cases occur each year in
developing countries alone. Caring for CRS
cases i costly because of the permanent
disabilities caused by this condition. WHO
recommended the regular  serological
screening for rubella antibodies among
representative samples of young women as a
sensitive (ool to monitor the risk for CRS in a
population.

The primnary purpose of rubella vaccination is
to prevent the occurrence of congenital
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rubella infection inctuding CRS. Two
approaches are recommended: (a) prevention
of CRS only. through immunization of
adolescent  girls and/or women of
childbearing age;, or (b) elimination of
rubella as well as CRS through universal
vaccination of infants and young children
(with/without mass campaign), surveillance
and assuring immunity in women of
childbearing age [12].

Decisions on which approach is taken
should . be based on the level of
susceptibility in women of childbearing age,
the burden of disease due to CRS, strength
of the basic immunization programme as
indicated by routine measles coverage,
infrastructure and resources for child and
adult immunization programmes, assurance
of injection safety, and other disease
priorities.

Nowadays, children in Myanmar have been
receiving 7 vaccines through the EPI
programme, namely diphtheria, pertussis,
tetanus, BCG, polio, measles and more
recently hepatitis B. In fact, recently
estimated annual incidence of CRS in
Central Yangon, 0.1 confirmed CRS cases
per 1000 live births, is more likely to be
endemic pattern.

Based upon the current available data,
introduction of rubella vaccine into the
existing EP! programme in Myanmar is not
an urgent need. However, regular
serological screening for rubella antibodies
amoeng representative population of young
women needs to be carried out to monitor
the disease trend.
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Rectal swab samples were collected in Cary Blair transport media from 313
cases (male=179; female= 134) of children (less than nine years old) who
were admitted to Yangon Children's Hospital during 1999 to 2003. They
were processed by standard conventional bacteriological methods. The
enteric pathogens isolated were enteropathogenic Escherichia coli (EPEC)
(23.64%); Shigella spp. (3.5%), Vibrio cholerae (8.31%), and Salmonella
typhi (0.32%}. Total pathogen isolation rate was as follows: 1999 (20.59%};
2001 (35.79%); 2002 (21.82%) and in 2003 (60%). In other terms EPEC
isolation rate increased from 16.18% in 1999; 17 89% in 2001; 10.91% in
2002 and 41.05% in 2003. Vibrio cholerae was not isolated in 1999 but
ncreased beginning from 2000 (7.37%); 2001 (3.64%) to 2003 (17.89%).
Antibiotic susceptibility pattern of EPEC has shown that they were resistant
to ampiciilin, amikacin and tetracycline. Also 66.7% and 93.75% of Vibrio
cholerae were resistant to ampicillin in 2001 and in 2003 repectively,
Similarly, 50% and 75% of V. cholerae were resistant to tetracycline in 2001

and 2003 respectively.

INTRODUCTION

Diarrhoeal diseases are still a major cause of
morbidity and mortality among children in
developing countries. In Kenya, cpidemio-
togical study in children revealed that
bacterial diarthoea was found in 239
{27.7%) of 862 tested cases comprising
EPEC, ETEC and EHEC strains, isolated
from 119 cases (13.8%), Salmonella spp.
(63 cases, 7.3%) and Shigella spp. (56 cases.
6.5%) and this finding suggests that the
main  routes of infection may be
contaminated drinking water and faccal oral
transmission of enteric pathogens [1].
Epidemic diarrhoea caused by
enteroaggregative E. coli was reported from
south India [2]. Bacteriological quality of
weaning food and drinking water given to
children of market women in Nigeria had
shown that bacterial contamination increases

significantly with storage time, and was
except for the water samples, significantly
higher in foods given to children left at
home. Reheated leftover foods also had
significantly higher bacterial load than the
freshly-cooked food. Coliform count varied
significantly with source of drinking water.
Poor hygiene standard (inferred from
bacterial contamination) was generally
observed among mothers weaning <or=2-
year-old children, while they were engaged
in trading activities in the market, thus
exposing their children to high risk of
diarthoea |3]. In Western nations, patho-
genic biotypes are sporadically encountered
in foodborne  pgastroenteritis, cholera,
dysentery, and chronic ulcerative colitis
syndromes are recognized. Escherichia coli
has been associated on the average with 2 %
of the annual food outbreaks and 5% of total
cases. In contrast with Salmonella and
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Shigella, significance can be assessed only
by fulfillment of Koch's postulates. They
reported that 2% of isolates from cheeses
involved were toxigenic; 14% were invasive
[5]. Thus, this research was conducted to
determine the changing pattern of causative
pathogens of diarrhoea and antibiotic
susceptibility pattern in this region.

MATERIALS AND METHODS

Sample collection

Rectal swab samples from 313 cases of
children with diarrhoea who were admitted
to Yangon Childrens' Hospital during 1999
to 2003 were collected in Cary Blarr
transport media and transported to Bacterio-
logy Research Division, Department of
Medical Research (Lower Myanmar). The
subjects comprised of 179 males and 134
females whose ages ranged from two
months to nine years. The samples were
collected as follows:

1999: August to December = 68 cases
(male = 39; female = 29)
2001: June to Scptember = 95
{male = 54; female = 41)
2002: February to September = 55 cases
(male = 34, female = 21)
2003: May to September = 95
(male = 52, female = 43)

Ccases

Cases

Bacteriological examination

Primary isolation of bacterial pathogens was
done by streaking the stool samples onto
MacConkey agar (MA), Salmonella-Shi
gella (SS) agar, Thiosulphate Cifrate Bile
salt Sucrose (TCBS) agar, and incubating at
37°C overnight. Secondary isolation was
done by using Selenite F enrichment at 42°C
for 24-48 hours and alkaline peptone water
at 37°C for six hours for growth of Salmo-
nella-Shigella and Vibrios respectively. The
suspecled colonies from selective media
were  picked. and Gram stained and
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biochemical tests, catalase production, and
oxidase reaction were tested and further
confirmed by serology [6].

Serological identification of bacteria

A slide agglutination test was done by
reacting with specific "O", "K" and "H"
antisera. Antisera used were from Denka
Seiken Co.Ltd.,Japan.

Antibiotic susceptibility testing

{t was done by the method of Kirby-Bauer
(1966). Mueller Hinton agar and broth were
used. The zone sizes were measured and
interpretation was drawn from the chart
given by the disc products | 7].

RESULTS

Isulation of bacterial pathogens

Table | shows the isolated bacterial patho-
gens from different studies during the period
of 1999 to 2003. The isolation rate was
20.59% in 1999, 34.74% in 2001, 21.82% in
2002, and 60% in 2003.

Pathogens isolated from different age groups
As shown in Table 2, the pathogens isolated
were EPEC, Shigella boydii, Shigella
dysenteriae, Vibrio cholerae, O1 and 0139,
Salmonella typhi, Plesiomonas shigelloides
and Acromonas hydrophilia. it also showed
the distribution of different pathogens in
those periods. Vibrio cholerae was not
isolated in the year 1999,

Distribution of enteropathogenic Escheri-
chia coli during 1999-2003

Table 3 shows the distribution of EPEC in
different age groups during 1999 to 2003. It
was observed that isolation of EPEC was
13.24%, 17.89%, 10.91% and 41.05% in
1999, 2001, 2002 and 2003 respectively. It
was found that the isolation rate was more
in the age group of 6 months to 3 years.



Table 1. Isolation of bacterial pathogens during 1999 to 2003.

1999 (n=68) 2001 (n=95) 2002 (n=55) 2003 (n=95)

Bacterial species all group
M F M F M F M F
Klebsiella aerogenes } 0 0 0 0 0 0 0 }
EPEC 5 6 11 7 2 4 22 17 74(23.64)
Shigellae | i 4 ] 1 2 1 0 11(3.51)
Plesiomonas 0 0 2 0 0 () 0 0 2(0.64)
shigelloides
Aeromonas 0 0 2 0 0 G 0 0 2{(0.64)
hydrophilia
Vibrio cholerae Ol 0 0 4 i 1 ] 6 3 16(5.11)
Fibrio cholerae 0139 G 0 { { 0 0] 2 6 10(3.20)
Salmonella typhi 0 0 0 0 0 I 0 0 1(0.32)
Total number of 7 7 24 10 4 3 3l 26 117(37.38)
isolates
Tested cases 39 29 54 41 4 21 52 43 313
Percentages (each sex) 17.05 24,14 4444 2439 (176 381 359.62 60.67
Percentages (both sexes) 20,59 3579 21.82 60.00 37.38
Specimens collected in 1999 August to December 2001: June to September
2002 February to September  2003: May to September
Table 2. Pathogens isolated from different age groups
Age 1999-2000 2001 2002 2003
morths n=68 n=95 n=55 n=95
<6 -6 EPEC (1) EPEC (2) EPEC (1) EPEC (4)
K aerogenes A Iedrophila (1) V. cholerae O1(2)
(1 P shigefloides(1)
S sonnei (1)
V. choferae OQL(1)
6-12 EPEC (6) EPEC (7) EPEC (2) EPEC (12)
P. shigefloides (1) S. dvsenteriae (1)
S dysenteriae (1) S flexneri (2) V. cholerae Q1 (1)
S sonnei (1) V. cholerae O1 (1} V. cholerae O139(1)
V. cholerae O139 (2)
12-24 EPEC (3) EPEC (8) EPEC (2) EPEC {14}
8 boydii (1) A hvdrophiiia (1) S. flexneri (1) V. cholerae O1 (2}
F. cholerae O (1) 8 oyphi(1) V. choleraeQ139 (5)
24-36 nil S. dvsenteriae(l) EPEC (1) EPEC (7)
S. sonner (1) V. cholerae O1 (3)
V. choleraeOl (1)
36-48 nil F.ocholerae OL (1) V. cholerae O1 {1} EPEC (2)
V. cholerae O1 (1)
V. choleraeO139 (1)
48-60 S hovdii (1) I cholerae O1(1) nil nil
=60 EPEC (1) nil nil V. cholerae O139(1)
All age EPEC(11) EPEC (!7) EPEC (6) EPEC (39)
group Klebsiella (1) A ydrophilia (2) S flexneri (3) S, dvsenteriae (1)
S boydii (2) P shigelloides (2) S, tvphi (1) K. choleraeO1 (9)

S. dysenteriae (2) V. ocholerae Q1 (2} V. choleraeO139(8)
S sonnei (3)
V. cholerae O1 (5)
V. cholerae O139(2)
%5 isolation 14 (20 59%) 33 (34.74%) 12 (21.82%) 57 ¢60.00%)

37



Table 3. Distribution of EPEC during 1999-2003

Age group 1999 2001 2002 2003

(months) Male  Female Male Female Male Female Male Female
<6 -6 1/8 0/ 1/8 1/7 073 1/4 37 172
a6-12 1113 5/16 4/20 317 1/15 1710 5/14 7/13
12-24 29 1/5 6/18 2/13 116G 1/4 9/19 5/17
24-36 07 03 o/5 0/3 0/2 171 3/6 477
36-48. 0 0/1 0 0/1 0/3 0/1 2/5 0/1
48-60 0 072 0/1 0 0 0/1 0
>60 0 1/1 0/2 0/1 0/1 ¢ 0/3
All ape group 4/39 7129 11/54 6/41 2/34 4/21 22/52 17/43
(percent) (10.26)  (24.14)  (2037)  (14.63)  (5.88)  (19.05) (42.31) (39.53)
Both sexes 11/68 (16.18%) (7/95 (17.89%) 6/55 (10.91%) 39/95 (41.05%)

Distribytion of bacterial pathogens in
different areas of Yangon (2003)

As shown in Table 4, pathogen isolation
ranged from 63.3% to 100% in different
areas. From area | (Dagon, Kyauktada &
Lanmadaw) all 6-cases admitted to YCH
had stool samples from which all had
pathogens including 2-cases of V. clolerae
0139. From area Il (Pazundaung &
Mingalartaungnyunt) 10 cases oul of 15
cases tested (66.67%) had pathogens
isolated from their stool including 3-cases of
V. cholerae O and one case of V cholerae
O139. From area lll (Kamayut, Kyimyin-
daing, Mayangone & Yankin, out of 10
cases tested, 7-cases were found to be
infected with pathogens; including [3] cases
of V. cholerae Q1. From Dallah, Dawpon,
Seikkyi and Tharketa, 14 cases out of 23
cases had pathogenic isolates, 2-cases each
with V. cholerae Ol and 0139 From
Dagon, Hlaingtharyar, Insein, Shwepyithar,
Twante and Thanhlin area, 16 out of 18
cascs were infected with pathogens
(88.89%) of which one case of V. cholerae
O1 and 3-cases were V. cholerae 0139,
Antibiotic  susceptibility
pathogens

Table 5 shows that from 39 isolates of
EPEC, 92.31% were resistant to ampicillin,
amikacin, streptomycin and tetracycline;
76.92% resistant to carbenicillin; 74.36% to
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pattern  of

trimethopriny/ sulfamethoxazole and 56.41%
to chloramphenicol. Comparison of the
resistance pattern between V. cholerae,
EPEC and Shigella specie is shown in Table
5. The resistant pattern of pathogens from
2001 to 2003 is also shown. It was found
that the resistant pattern of EPEC changed
from 10% in 2001 to 97.44% in 2003 with
amikacin; 10% in 2001 to 94.87% in 2003
with norfloxacin and 60% in 2001 to
94.57% in 2003 with tetracycline.

DISCUSSION

Eateropathogenic £ coli {EPEC) is a
common cause of enteritis with colonization
of organisms in the duodenum and ileum.
Haemorrhagic colitis associated with a rare
Escherichia  coli  strain  O157:H7
manifesting illness characterized by severe
crampy abdominal pain, initially watery
followed by grossly bloody diarrhoea, and
little or no fever was recognised from two
outbreaks in Oregon and Michigan in 1982.
They found that it was associated with
hamburger meat eaten at restaurants. The
attack rate for persons eating sandwiches
was estimated to be about 1 case per 1000
sandwiches; 1.8 cases per 1000 for
hambergers in those areas. Though the
mechanism was not yet known, perhaps by
the production of previously unrecognised
enterotoxins, it was strongly suggested, but



Table 4. Bacterial pathogens isolated from downtown and outskirts of Yangon (n=95)

Sr. Townships

[solated pathogens

No. Mate Female Total

I Dagon 3/3 (100%) 373 (100%) 6/6
Kvauktada, O44K74 0125K70 {100.00%)
Lanmadaw O119K6% OBK25~Sh dysentriae

V. eholerae 0139 Focholerge 0139

2 Pazundaung, 6/7 (85.71%) 4/8 (50.0%) [0/15
Mingala- 078K80 06K 15 (66.67%)
taungnyunt Ol142K+ O148K+

O144Kx2 O125K70+027K+
V. cholerae O1(3) V. cholerae 0139

3 Kamayut 6/6 (66.67%) 1/4 (25.00%) 70
Kyimindaing O1K51 (70.00%)
Mayangone 0O55K59 Ol48K+
Yankin OI11KS58

Q27K+ + V. cholerae Ol
V. cholerae O1(2)

4 Dala 8/11(72.73%) 6/12 {50.00%) 14/23
Dawpon O35K59 (63.63%)
Seikkyi O78K80 O86K61
Tharkata O78K80+) cholerae139 0Q119K69

OBoK 62 O128K67(2)
O128K67 Q159K+
042K+ V. cholerae Q)
V. cholerae Ol
V. cholerae 0139

5 Dagon(south) 6/7 {85.71%) 10/13 (90,91%) 16/18
Hlaingtharyar OIKS1(2) (38.89%)
Insein 026K a0 Q8K40
Shwepyithar Ol12K60 027K+
Tontae O143Kxd 055K59
Thanhlin V. cholerae Ol O86K6l

V. cholerae 0139(2) O119K69

O8K25+0] 59K+

O55K59+0114K90

V. cholerae G139
6 Other townships 018 1/5 1/23

Q25K+
Total 29/52 24/43 54/95
(55.76%) (55.81%) (56.84%)

not proven, at that time that it caused the
illness, through contaminated meat before
cooking or by unknown host susceptibility
factors [8]. Study of water sources and
environmental transmission of multiple
resistant enteric bacteria in rural Bangladesh
showed that contamination of water within
the household and the wide spread
distribution of resistant coliforms in the
environment, contributed to the high
prevalence of multiple resistant enteric flora

in the community [9]. EPEC was isolated as
18.21% of acute diarrhoeic children [10]
and 16.1% from dysenteric children in 1996
[11). Though similar EPEC isolation rates
of 16.18% in 1999 and 17.89% in 2001
were obtained; it seemed to increase in the
year 2003 (60.00%). Salmonella typhi was
isolated from one case only in 2002. Though
Vibrio cholerae was not isolated in 1999, it
was isolated from 2001 onwards. The
distribution pattern of EPEC and Vibrio
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Table 5. Resistance pattern of pathogens isolated during 200} to 2003

Aatibiotics o EPEC Vibrio cholerae Shigellae
{meg/disc) 2001 2002 2003 2001 2002 2003 2001 2002
n=10 n=4 =39 n=6 n=2 n=16 n=d4 n=2

Ampicillin, OXOID, 9 4 36 4 | 15 3 1
AmM-10 (92.31) (93.75)

Amikacin. BBL. ! 4 38 i ! 2 ! 2
AN-10 (97 44) (12.50)

ChioramphenicolBBL, 4 2 23 2 l ) 3 2
C-30 {58.97) (37.50)

Carbenicillin, BBL, 7 3 30 4 | 9 2 |
CB-100 {76.92) (56.25)

Cefalothin, BBL, 6 3 19 2 0 6 2 1
CF-36 (48.72) (37.50)

Gentamicin, | 3 {7 1 th 5 1 0
BBL., GM-10 (43.59) (31.25)

Neomycin, 3 3 21 0 4 6 ! 0
BBL, N-30 {53.83) {37.50)

Nalidixic acid, BBL, 0 NT 15 ! 0 6 0 0
NA-30 (38.46) (37.50)

Norfloxacin, to 4 37 { ] 3 1 q
NOR-10 {94 .87) {18.75)

Streptomycin, BB, 10 4 37 4 0 10 3 2
S-10 (94.87) (62.50}

Trimethoprim/ 6 !, 30 4 1 8 i 0
Sulfa-methoxazole, (76.92) (50.00}
BBL, SXT

Tetracycline, EIKEN, 6 3 37 3 2 12 3 2
Te-30 (94.57) (75.00)

Figures in parenthesis denote percentages

cholerae were matnly in the children who  Director-General, and Dr. Soe Thein,

were from Pazundaung, Mingalataung-
nyunt, Dala, Dawpon. Seikkyi, Tharketa,
Hlaingtharyar and Shwepyithar areas. The
resistant pattern 1o amikacin also increased
from 1.67% in 1996 [10] to 92.31% in 2003
in this study. Simiarly, with cephalothin it
increased from 9.84% in 1996 [10] to
46.15% in 2003, Thus. it is essential to
study the epidemiology, clinical spectrum,
and pathogenesis of gastrointestinal illnesses
and the reservoir of these agents which are
still poorly understood so that gaps that stiil
exist can be elucidated and clarified.
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Study of snakebite cases admitted to Yangon General Hospital
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A total of 461 snakebite cases {312 retrospective plus 149 prospective)
admitted to Yangon General Hospital from Januatry 1999 to April 2001 were
studied. Both groups had similar epidemiological and clinical parameters,
data were pooled and presented together. Russell’s viper bite constitutes
14% (n64) , cobra 3% (n 22), sea snake 0.2% (n 1), unknown 66% (n 302}
and green pit viperl6% (n 72). Thirty eight percent {24/64} of Russell’s
viper bites developed renal failure, 21% (5/24) underwent peritoneal dialysis
and 80% (4/5) recovered. Forty two percent (10/24) of the cases with acute
renal failure and shock died. Only 352% (33/64) of Russel!l’s viper bites had
mcoagulable blood on admission and 2 to 14 ampoules of antivenom were
given. Clot restoration took 2 % hr io 4 days. Eighteen percent (4/22} of the
cobra bites needed ventilatoty support and all recovered. Forty four percent
(32/72) of green pit viper bites had incoagulable blood on admission and
10% (7/72) were given | to 7 ampoules of Russell’s viper antivenom. Four
percent (12/302) of untknown bites were given 1 o 4 ampoules of either
Russell’s viper or cobra antivenom. No specific antivenom was avaitable for

se snakebite case and the patient expired despite conservative therapy.

INTRODUCTION

Snakebite 15 an occupational hazard of our
farmers. 11 usually occurs in the paddy fields
and patents are transported to the nearest
health station for treatment. A proportion of
snakebite cases were either referred or
admitted to Yangon General Hospital
(YGHD) for further management. It is not
known that the pattern of snakebite cases
admitted to YGH is different from that of
district hospitals [1]. Snakebite still rates at
high rank among causes ot admission to
YGH. Geographical variation of the
biological properties of Russell’s viper
venom is well documented [2]. This study
concerns with study of clinical details and
outcome of snakebite cases admitted to
YGH during 1999 Jan to 2001 Aprit.

0

MATERIALS AND METHODS

This study included both retrospective
(1999 lan to 2000 July) and prospective
{2000 Aug to 2001 April) snakebite cases
admitted to YGH. Since the patients’ clini-
cal parameters and outcome of the two
groups were similar, data were pooled and
presented together. For retrospective study,
the patients’old medical records were revie-
wed. Clinical details of the prospective
cases were recorded in standard proformas.
Clotting test was performed on admission
and repeated 6 hourly for 24h in patients
presented with clottable blood and 6h in
patients with incoagulable blood until
normal clotting is restored. 2-4 ampouies
of monospecific antivenom were given
to Russell’s viper and cobra bite cases.



RESULTS

A total of 461 snakebite patients (312
retrospective & 149 prospective) were studied.
Fourteen percent (n64) of the bites were due to
Russell's viper (Daboia russelii siamensis)
(RV), 4% (n22) cobra (N. kaouthia), 0.2% (nl)
sea snake. 16% (M72) green pit viper and 66%
(n302) unknown bites.

Russell’s viper bites

30% (nf9) of RV bites were from Twentae
township, 6% (n1() Dala, 14% (n9)
Hiaingtharyar, 8% (n3) Kyimyindaing, 5%
(n3) Hmawbi, 3% (n2) Khanaungto,
Tharkayta, Hlegn & South Dagon, and 5%
{nl) Htantabin, Kyauktan, Kawhmu, Hlaing,
Kunchangon, Zalon (Ayerwaddy Division),
Yangon {Zoo), Mingalartaungnyunt,
Thingankyun and Botahtaung.

Table 1. Clinical details of Russetl's viper bite cases

(£}

(44 retrospective + 20 Yo
prospective

Time of bite : Day {6am- 21:43 33:67
6pm). Night {6pm-6am)

Activity when bitten : 9:4:7 45:20:15

working: walking:staying
at home (prospective)
Place ol bite : paddy field:
house compound : work
place: on the road
{prospective)

6:5:5:4  30:25:25:20

Site of bite : upper limb: 13:51 20:80
lower limb

First aid: tournigquet 19 95
immobilization 16 80
suction 4 20
incision 4 20
herbal medicine ! 5
tattoo 2 0
local injection of anti- 2 3

venom around site of bite

Clinical details of Russell's viper bite cases
are shown in tabie (1) and (2). Of 64 bites,
64% (nd41) were systemic, 30% {nl9) local
and 6% (n4) no envenoming. Two to four
ampoules of antivenom were given to all
{except one) and 2-12 amps were given at
admission. Two systemic envenoming cases

(reated with 2 amp of antivenom initially
and foliowed by 4 amps in divided
doses died of complications. Subcutancous
injection of antivenom around site of bite
was found in 2 cases,

Table 2. Clinical details of 60 envenomed
Russell's viper bite cases

% Symptoms

Local features (local-19 & %
systemic-41)

Local painat 57 95 Loin pain 18 30

site

Local 57 95 Epigastric pain 12 20

swelling

Tender lymph 20 33 Vomiting 16 27

node

Local biister 3 5 Systemic (41]

Necrosis 2 3 Gum bleeding 12

Bruise 1 2 Haemtoptysis 2 3

Blackening 9 15 Haematemesis {0 7
Melena o 17
Haematuria 13 22
Conjunctival 6 10
haemorrhage
Conjunctival B 13
edema
Puffy face w17
fever i9 3
Oliguria 2440
<4(0ml/24hr
Proteinuria 41 68
Shock il 18

Hypertension 7 12

Clot restoration took 27.7 h (2%4h-5 days)
and In 5 fatal cases blood is incoagulable
upto the time of death (2-4 days). Twenty
four (38%) patients subsequently developed
acute renal failure (ARF): 5 (21%) under-
went peritoneal dialysis, 19 treated conser-
vatively, of which 7 (37%) recovered
Eighty. percent RV bite patients recovered
including {1 patients with ARF Thirteen
(20%) of the systemic envenomed cases
with complications died of shock, systemic
bleeding and acute renal failure (ARF).

Cobra bite

Cobra bite cases were admitted 1o YGH in 6h
(2 -74 h) after the bite. Majority 56% (5/9)
were bitten during daytime and 82% (18/22)
applicd first aid before admission. Most 58%
{11/19) were bitten in the lower limb and 42%%
{8/19) in the upper limb. Eighteen percent
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(nd) of the bites were from Tharkayta. 14%
(n3} Hlaingtharvar, 14% (n3) Twentae and the
rest from other Townships of Yangon
division. Majority 59% (nl13) of cobra bites
had drowsiness, 50% (ni 1) ptosis, 45% (n10)
local  swelling, 27% (n6) respiratory
depression, 18% (nd) dyspnoea, 9% (n2)
sturred speech & tachypnea, 5% (n1) blurred
vision, tender local lymph node, cyanosis,
confusion, respiratory arrest and shock
respectively. One to 10 ampoules of anti-
venom were given to all patients. Thirty six
percent (n8) were referred to intensive care
unit and 18% (n4) required ventilatory support
and all recovered.

Seer snakehite

One sea snakebite patient bitten in Insein
Township was admitted to YGH in 7% h
after the bite. He was bitten at hand and
presented  with  paintul local swelling
seccondary to wound incision and later
complicated with local cellulitis, dyspnea,
dysphagia.  paraparesis. myoglobinuria,
renal failure, respiralory muscle paralysis
and respiratory failure. Despite ventilatory
support, the patient died.

Green pit viper hite

Green pit viper bites accounts for 16%
(72/461) of the bites and 64% (n46) were
bitten in Bahan Township and 10% (n7) in
Kamaryut Township. Forty four percent
{n32) had incoagulable blood on admission,
89% painful local swelling and 10% blister,
bruise. necrosis and cellulitis. All were
admitted to the hospital within 4 hrs after
the bite. Most 63% (nd5) bites occur in
lower limb and 25% (n18) in upper limb.
Majority 67% applied tourniquet and 10%
(n2) received 2-7 amp of Russell's viper
antivenom.

Unknown bites

Majority 66% (302/461) of the bites were
unknown bites. Apart from slight local
swelling and pain, no serious sequelae
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occurred. Four percent (nl12) of the bites
received 1-4 amp of either Russell’s viper or
cobra antivenom, All recovered without any
complication.

DISCUSSION

The pattern of snakebite cases admitted to
YGH is different from that of referral study
of the same hospital. Majority of the bites
are unknown bites (66%) and green pit viper
bite constitutes 16% of the bites. The
possible reasons for high admission to the
hospital include YGH has facilities for renal
dialysis and ventilatory support.

Russell's viper bite is most common in
Tontay town ship. Since snakebite patients
are still using traditional first aid, extensive
health education is needed. For systemic
envenoming patients, initial 2 amp of ASV
1s not enough to prevent development of
serious complications. At least 4 amp of
ASV should be prescribed initially in
systemic envenomed patients (3). Efficacy
and doses of RV antivenom should be
reviewed since clot restoration took 27.7 h
in this study.

It is also noted that Russell’s vipers from
Yangon division are quite effective in
envenoming the victims since 64% of the
bites resulted in systemic envenoming
compared to 61% in Myinmu [{], 44% in
Tharyawaddy [4] and 34% in Taungdwingyi
{5]. Spontaneous bleeding such as haemopt-
ysis, haematemesis, melena and haematuria
were less common compared to Danuphyu
study [6]. About one third of RV bite cases
developed acute renal failure and .the
incidence was higher than other studies [1].

Green pit viper bite presented with
incoagulable blood and local swelling could
misdiagnose as Russell's viper bite.
Unnecessary use of antivenom is also noted
m green pit viper and unknown bites.
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A community-based intervention study was conducted in North Qkkalapa
Township during July 2002 to September 2003 with the aim of assessing the
effectiveness of intervention to improve maternal knowledge, attitude and
practice {KAP) on indoor air pollution and acufe respiratory infections
(AR}, Intervention included health education of mothers through the use of
Information, Education and Communication {IEC) materials. A total of 669
mothers, 331 from the intervention and 338 from the control areas,
participated in the study. At post intervention assessment conducted 6
months after intervention, maternal knowledge on cause of ARI and attitude
towards indoor air poilution and ill health were significantly improved in the
intervention area. Their practice on use of scent siick in the tiving room also
diminished compared to control arca. Our results indicate that with
relatively inexpensive metheds and simple interventions, KAP of mothers

on indoor afr pollution and ARI can be improved.

INTRODUCTION

Acute lower respiratory infection {ARI) is
the single most important cause of mortality
in children aged under 5 years. accounting
for around 2 million deaths annually in this
age group [1]. The severity and fatality of
AR is much greater in the developing
nations and amongst socially and econo-
mically deprived groups in the developed
countries [2].

Agents of respiratory discases are mainly
transmmitted  through the air. Crowding,
domestic smoke and inadequate ventilation
are significant risk factors for ARl [3}]
Approximately half the world popuiation
and up to 90% of rural households in
developing countries still rely on unpro-
cessed biomass fuels in the form of wood,
dung and crop residues [4]. As a result there

are high levels of indoor air pollution, to
which women, especially those responsible
for cooking, and their young children, are
most heavily exposed. Various swudies in
developing countries have reported on the
association between exposure to indoor air
pollution and acute lower respiratory
infections {3, 5. 6, 7]. It is also responsible
for upper respiratory infections and middle
car infections {8),

Such consequences can be controlled only if
the prevailing knowledge, attitude and
practice (KAP) of the community could be
improved. So this study was conducted with
the following objectives:

{. To access the cffectiveness of an
educational intervention for improving
KAP of mothers on indoor air pollution
and ARI ;
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2. To reinforce the avoidance of practices
enhancing indoor air pollution in the
study area.

MATERIALS AND METHODS

Study area and population

A community-based interventional study
was carried out in North Okkalapa
Township, a peri-urban township of Yangon
during July 2002 to September 2003. Two
wards with similar geographic and socio-
economic conditions were selected, one as a
test (intervention) and the other as a control
area. The location of the control area was
about two miles away from intervention
area so as to eliminate the contamination
effect of health education.

All households with at least one under-five
child were enumerated from each ward.
Only one family was randomly selected if
the household consisted of more than one
family. The respondent was the mother or
caretaker of under-tive children and a total
of 669 participants, 331 from intervention
and 338 from control arca, were recruited
for the baseline study. Some families
migrated out during the study period. Thus,
223 mothers from the intervention area and
254 from the control area were available for
follow up at post intervention asscssment.

Methodology

Before the field survey, training on
systematic {illing up of the proforma was
given (o interviewers. Afier having
informed consent, data was collected by
face to face interview using pre-tested
structured questionnaire to obtain base line
data on KAP of mothers on indoor air
pollution and ARI in both areas.

Thereafter, three sessions of Focus Group
Discussions (FGD) were conducted on
mothers of the intervention area for the
development and choice of {nformation,
Education and Communication (IEC)

material. Thirty-one mothers of under-five
children participated in these sessions. Their
age range was 19-50 years and the majority
(19) fell within (26-35) year age group.
More than half of respondents (18) were
primary school level. Only 3 mothers
attended 4 umversity/ college. Regarding
their occupation, majority  (21)  were
dependent and few were unskilled labour.
Choice of IEC material, its format, content
and distributton were discussed during FGD
sessions. All respondents participated in the
discussions actively and shared the ideas,
experiences and suggestions. The facts
discussed individually and collectively by
the respondents were counted down in
details. Based on their opinion, wall posters
and pamphlets were chosen as IEC materials
for health education. Nustrated wall posters
contaimng messages to highlight the danger
of indoor air pollution were placed at
strategic locations in the market place and
other parts of the intervention area.
Pamphlets containing messages on causes
and prevention of ARI with special
emphasis on avoidance of indoor air
pollution were also distributed to the
households. [n the control area, no special
interventions were instituted except for the
routine measures for ARI treatment and
contro! like child immunisation.

Beginning 6 months after initiation of
intervention, post intervention assessment
was started in both areas, The same
questionnaire used in base line data
collection was administered to mothers of
under-five children to record their KAP
regarding indoor air pollution and ARI.

Statistical methods

Data analysis was performed with SPSS
Version 10.0 software. Statistical comparis-
ons of categorial variables were made with
use of chi-square statistics, Differences were
considered significant if p<0.05.

Ethicul consideration

This study was approved by the Medical
Ethics Commiitee of the Department of
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Medical Research.
RESULTS

Comparability of the intervention and
control areas in the baseline period

Table 1. Baseline socio-demographic variables of the
intervention and control areas

Intervention  Control
Variables area area p-value
n=331 =338
Age groups of
mothers
<25 years T0(21.1%)  69(20.3%) >0.1
26-35 years T69(51.1%) 180(53.3%)
36-45 years 62(18.7%)  60(17.8%)
>46 years 39(9.1%)  29(8.6%)
Education of
mothers
No formal education  9(2.7%) 92.71%)  =0.05
Primary school 53(10.0%)  66(19.5%)
Middle school 120(36.3%) 112(33.1%)
High school 100(30.4%) 109(32.2%)
Coliege 49(14.8%) 42(12.4%)
Occupation of
mothers
Own business 8(2.4%) 6(1.8%)  >0.05
Unskilled labour  47(14.2%)  39(11,5%)
Governiment 18(5.4%)  19(5.6%)
employee
Employee at 12(3.6%) 7(2.1%)
ptivate business
Dependent 246(74.3%) 267(79.0%)
Family income per
month (Kyats)
<10,000 B2(24.9%) 85(25.1%)  =0.1
11,000-20,000 133¢40.4%) 150(44.4%)
z21,000 114{34.7%) 103(30.5%)
Number (%) of 89(27.1%) 49(14.5%) <0.01
houses construct-
ed with bamboo
Median number of 2(1-3) 2(2-3)
foom per house
(interquartile
range)
Median number of 3(1-5) 3(1-4)
window per
house (inter-
quartile range)
Median number of 6(5-9) 7(59}

persons in the
household
finterquartile
range)

Table 1 shows the comparative demographic
and sociceconomic profiles of the 331
intervention families and 338 control families
in the baseline period. They are comparable
with respect to important characteristics such
as age of the mothers, education, occupation
and family income. The only difference was
in the type of house construction. Maternal
knowledge on indoor air pollution and ARI
was also similar (Table 2).

Table 2. Knowledge of mothers on indoor air
pollution and ARI at baseline period

Intervention Control

Knowledge area area  p-value
n=331 n=338

Knows what AR is 261 274 >0.1

(78.9%) (81.3%)

Knrows cause of 24) 254 >0.1
AR] (73.0%) {75.6%)

Knows relationship 291 291 >0.5
of smoking and (87.9%) (87.9%)
respiratory
infections

Knows relationship 270 291 >0.1
of passive (81.6%) (87.1%)
smoking and ARI

Table 3. Maternal practices enhancing indoor
air pollution at baseline period

Intervention  Control
Practice area area p-
n=331 n=338 value
Cooking place
In the living room £34(40.5%) 155(45.9%) =>0.05
Kitchen 138(41.7%) 132(39.1%)
outside the house 59(18.8%) 51{15.1%)
Type of fuel for
cocking
No smoke forming* 15(4.5%) 26(7.7%) >0.05

Smoke forming** 316(95.5%) 312(92.3%)
Use of scent stick 253(75.3%) 211(63.7%) <0.001
Use of mosquita coil  277(82.4%) 236(71.3%) <0.01
Use of fume to 163({50.6%) 160{48.8%) =>0.1
drive out
mosqiuitoes
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*No smoke forming = Electric/gas
**Smoke forming = Wool/coal/kerosene

Regarding their attitudes. 279 (84.3%)
respondents from intervention and 299
(89.5%) from control arcas agreed that



indoor air pollution can cause ill health (p =
>0.1). Moreover, 290 (87.6%) and 295
{88.1%) from interventton and control areas
respectively agreed indoor air pollution and
ARI were preventable (p = >0.5). The
differences were not statistically significant
between the two areas.

Majorities of the maternal practices were
also identical except the use of scent stick
and mosquito coils in their living room or
bed room that were significantly higher in
the intervention area (Table 3).

Comparison of knowledge, attitude and
practice of mothers afier the intervention

Table 4 compares the maternal knowledge in
the study areas after educational intervention.
Knowledge on cause of ARI was significantly
higher in the intervention area.

Table 4. Knowiedge of mothers on Indoor air
pollution and AR! at post intervention

assessment
nterven-  Control
Knowledge tion area area value
n=223 n=254
Knows what ART is 54 174 0.5
(69.1%)  (68.5%)
Knows cause of ARI 182 184 <0.05
{81.6%) (72.4%)

Knows relationship 210 232 0.1
of smoking and (94.2%)  (91.3%)
respiratory
infections

Knows relationship 186 215 =1
of passive smoking (83.4%)  (84.6%)
and ARI

Regarding the maternal practices, the use of
scent stick in the living room was
significantly less in the test area than in the
control area at post intervention assessment.
Other practices enhancing Indoor air
pollution did not differ significantly in both
areas (Table 5).

Table 5. Maternal practices enhancing indoor air
pollution at post intervention assessment

Intervention  Control
Practice area area p-value
n=223 n=254
Cooking place
inthe living room  74(33.5%) 84(32.9%) >0.1
Kitchen 96(42.7%) 122(47.8%)

Outside the house  53(23.9%) 48(19.2%)

Type of fuel for
cocking™
No smoke forming 47(21.2%) 73(28.6%) >04.03

Smoke forming 175(78.8%) 181(71.4%)

Use of scent stick  134{60.4%) 186(72.9%) <0.01

Lise of mosquito 144(64.9%) 178(69.8%) >0.1
coif

Use of fiuie drive
out mosquitoes

136(61.3%) 149(59.1%) >0.1

When acquired about their attitudes, 205
{92.3%) mothers 1 the intervention area
agreed that indoor air pollution could cause
ill health compared to 181 (85.0%) in the
control area. The difference was statistically
significant {p=<0.01). But no significant
difference was found as 203 (91.1%)
respondents in the former and 228 (89.8%)
in the latter arca agreed that indoor ait
poliution and ARl were preventable

(p=>0.1).

*Same as defined under Table 3

DISCUSSION

Afier the health education, maternal know-
ledge on cause of ARI was found to be higher
in the intervention area as was their attitude
towards indoor air polfution and ill health. In
addition, practice of mothers on use of scent
stick in their living room was significantly
less compared to the control area.

Since the trial used a concurrent control, to
access whether the differences were real and
due to the intervention two study areas
should be comparable at the baseline.
Although the maternal practices on use of
scent stick and mosquito coils were different
between intervention and contro] area at the
baseline period, they were found to be higher
in the intervention area. Thus, the less use of
scent stick in this area after intervention may
reflect the real improvement attributable to
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effectiveness of intervention. The use of
mosquito  coils in the bed room was
decrcased relatively to baseline in both
groups but the difference was not significant
at post intervention assessment.

While no specific attempt was made to
monitor for "spillover” of the educational
message from intervention to control
communities, the distance between the two
arcas (about 2 miles) separating the
communities made such an occurrence
unlikely. Moreover, such contamination
would have lessened the measured impact of
the intervention and would have constituted
a major concern only if the study had failed
to find an effect.

Our results suggest that simple health
educational  intervention with relatively
inexpensive methods can mmprove the KAP
of mothers on indoor air pollution and ARL
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As maternal morbidity and mortality following induced abortions are still
high in hospital-bused-studies in Myanmar (Win Win Mya; 2000 and
Krsasu; 1992) **, the knowledge, attitude and practice concerning abortion
should be explored among the community. The general objective of this
study is fo identify the problem of abortion in South Okkalapa Township in
the Yangon City. This study is a cross-sectional community-based
descriptive study using both quantitative and qualitative data collection
techniques. The study population comprised 572 currently married women
aged 15 10 49 years residing in South Okkalapa Township. The eligible
women were recruited during household surveys during May to October
2002. The project medical officer and interviewers were trained for data
collection and face-to-face interviews. More than three guarters (77.7 %) of
the study sample were aged 30 vears and above, one third {35.8%)were
educated up to the middle school level and more than seventy percent (73.4)
were dependent housewives. The majority were Buddhists (93.5%). More
than half (55.4%) of the husbands of the respondents were high school or
university graduates and nearly half (48.8%0) of them were cither small or
large scale business ewners. Income was between 10,001 to 50,000 Kyats
per manth for nearly two thirds of the families. Eighty percent belonged to
the parity one to three group. A history of abortion was given by 125
{21.9%), of whom 28 (4.8%) were repeat aborters, Only 19 women (3.3%)
admitted having induced abortion. When specific abortion rates were
analyzed, an increasing trend was observed by age of respondent and
duration of marriage. When odds ratios were estimated for the sclected
variables, the older age group (30 year and above) and the longer the
duration of marriage (10 years and above) were found to have high risk of
abortion.

reproductive  morbidity

Worldwide, 180 to 200 million pregnancies
occurred cach year. Among them, 75
million pregnancies were unintended and
more than a half million pregnant women
died each year and more than twenty raillion

pregnancy. Of among these 75 million
unintended pregnant women, 50 million
underwent induced abortion and twenty
million had unsafe abortion [1].

Maternal mortality ratio for Myanmar in 1999

51



was estimated at 2.55 per thousand live births
and urban — rural difference is apparent; 1.78
for urban and 2.81 for rural respectively [2}.
The maternal mortality is quoted as 1 and 1.23
per 1000 live births for the year 1994-1995 m
urban and rural arcas [3].

Abortion is one of the leading causes of the
high rates of maternal mortality in
Myanmar. The causes of maternal mortality
according to a 18 hospital study in
Myanmar in 1989-90 had revealed that
abortion contributes 38.34% [4]. Abortion
still contributes significantly to maternal
mortality in North Okkalapa General
Hospital, during 1992 to 1998 (a seven year
period study), septic abortion comprises
54.17% of direct obstetric deaths [5].

Abortion causes not only maternal mortality
but also morbidity and this was shown in re-
productive morbidity survey conducted in
rural and urban Pyay and Kalaw in 1999 [6].

There has been only one community-based
epidemiological study of abortion in Myan-
mar. In this study of 943 currently married
women residing in North Okkalapa, 58%
reported at feast one abortion, of which 20%
were reported to have been induced {7].

Determinants or factors that explain why
women resort to abortion and identification
of the high risk patients who chooses
abortion despite its illegality and the risks of
mortality and morbidity have emerged as
important issues in reproductive heaith |8].

Although many unintended pregnancies are
carried to term, subgroups of women with the
greatest occurrence of unintended pregnancy
that choose to abort can be identified. These
women may form a target group who is in
need of improved reproductive health
services.

Thus a community-based study on abortion
in a peri-urban area like South Okkalapa is
both timely and essential.
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Creneral objective

The general objective is to identify the
problem of abortion in South Okkalapa
Township, Yangon Division, Myanmar.

Specific objectives

1. To identify the selected socio-demo
graphic and reproductive characteristics
of women who have abortion.

2. To find out the types and number of
abortion in the study population.

3. To identify the risk factors for abortion.

4. To determine the sequelae of induced
abortion.

MATERIALS AND METHODS

Study design

It is a community based cross- sectional
descriptive study. It was conducted by
trained interviewers with questionnaire
method.

Study area and population

South Okkalapa township is situated [2.87
kilometers from downtown Yangon and
1900.72 acres wide. It is quite close to
Yankin, Thingangyun, North Okkalapa and
Dagon Satellite Townships. The total
population were 162992 and women of
childbearing aged between 15-49 years were
79644, which was nearly 50% of the
population. There are 13 wards in the
township with the mixture of low, middie
and high social classes. The South Okkalapa
Women’s and Children's Hospital, is
situated in No. 10 ward. In 2001, abortion-
delivery ratio was 1:4 with the actual
number of 730 and 2833 respectively.
Abortion and its complications contributed
more than half of the total admissions to
gynecological wards and induced abortion
comprised 5% to 29.2% of these abortions
according to South Okkalapa Women’s and
Children's Hospital data, 2001.



Sample size and sampling procedure

The study population comprises 572
currently married women aged 15-49 year.
The study area comprises 13 electoral units
of which 5 clusters were chosen to obtain
the desired sample size by means of random
sampling. ‘The cligible women were
recruited  during  household  surveys
conducted at the selected electoral units
with mixed social classes; low, middie and
high respectively.

RESULTS AND DISCUSSION

The coded questionnaires were entered by
using EPI-INFO software and data analysis
was performed by SPSS software version
10.00.

Duration of study

Study period was from 1* May 2002 to 31
October 2002.

Findings and Discussion

More than three quarter (77.7%) of the
study sample were aged 30 years and above.
One third were educated up to the middle
school level and nearly half (47.8%) were
high school and umversity graduates. Less
than one percent did not have formal
education which was much less than in the
North Okkalapa community-based study in
which 16.04 percent had either monastic
education or had attended 3 R classes and
could read and write [7]. Seventy three
percent were housewives. The majority
(93.5 percent) were Buddhists,

The husbands of the respondents belonged
to a higher education level. More than half
(55.4%) of the husbands of the respondents
were high school or university graduates,
Almost all of them, except six were
gainfully employed in the public or private
sector or obtained their livelihood by doing
odd jobs. Nearly two-thirds had an income
ranging in between 10,001-50,000 Kyats per
month,

Some 32.3 percent had married before the
age of 20 years. This 32.3 percent (age of
marriage) is much less than 54.26 percent
found in the North Okkalapa study [7]. Also
in a study on birth spacing practices in
twenty townships, 51.79 percent of women
were married below the age of 19 years {10].

The modal duration of marriage was 10-14
years in one-fifth of the study population, 20
percent each had been married for 5-9 years,
15-19 years and 5-9 years respectively.
Only 16 percent had been married for less
than four years.

Four hundred and sixty women (80.4%)
belonged to the parity 1-3 group whereas 10
percent were parity 4-6 group and nearly 9
percent have not conceived yet.

Table I. Type and number of abortion of the study

population
Variables Frequency percentage
N=572
Type of abortion
Spontaneous 106 18.5
Induced 19 34
Number of abortions
Once 97 17.0
Twice 22 38
3 times 3 0.5
4 timmes 3 0.5
Never 447 78.1

According to Table 1, a history of abortion
is given by 21.9 percent of the study sample
which is slightly higher than 14 percent of
the sample in the birth spacing study
mentioned above [10]). This figure appears
comparably low to 57 percent of abortion in
the North Okkalapa study [7]. However,
abortion is known to be notoriously high in
hospital-based studies [11, 12].

A history of induced abortion was obtained
only in 3.4 percent of women in our study
which is only half (6.3%) of the above
mentioned community-based study in North
Okkalapa. Hospital studies indicate that 20
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to 25 percent of all abortion admissions are
induced [11, 12). In South Okkalapa
Women’s and Children's Hospital, induced
abortion ranged from 5 to 29.2% of

abortions admissions with average of
21.1%.
Table 2. Specific abortion rate among currently

married women, aged 15-49 years by
socio-demographic  and  reproductive

characteristics
Variables N AT g Sien-
, tions ficance
Age group (in
years)
<25 52 3 59
25-29 7% 6 7.9 p=0000""
30 & + 444 116  26.]
Duration of mat-
riage (in years)
1-4 91 5 5.5
5.9 128 21 164 p<
- 353 99 280 0.001™"
Contraceptive
users
Ever 468 93 199 p=0.00"
Never 104 32 308

**Significant at P = 0.05
***Significant at P = 0,001

Specific abortion rates are presented in
Table 2. Histories of abortion were more
common in those women of an older age
group and longer duration of marriage,
revealing significantly increasing trend.
This trend was also found in the North
Okkalapa community-based study but
no statistically significant differences were

observed among those with 5 year age
group of age at first marriage, low to higher
level of educational attainment of
respondents, and those with low or high per
head income,

When crude odds ratio were estimated in
Table 3, women aged between 25-29 years
and women over 30 years had risk of abortion
1.4 times and 5.6 times higher than those aged
less than 25 years. Those who were married
for 5-9 years and more than 10 years had risk
of abortion 3.4 times and 6.7 times higher
than those married for 1-4 years.

However, after logistic regression was
performed to determine adjusted odds ratio
of having risk of abortion, those women
who were married for 5-9 years had 2.9
times and those whose marriage was more
than 10 years had 3.4 times higher than
those married for 1-4 years.

Abortion was considered having immediate,
intermediate and remote medical and social
sequelae. For immediate sequelae, 2 out of
19 patients (10.5 percent) who had induced
abortion were required blood transfusion
(Table 4). One third of women with history
of induced abortion needed to borrow
money (31.6%).

Among the intermediate sequelae of
abortion, pelvic pain was complained by 6
out of 19 (31.6 %). Thirteen out of 19
induced Thirteen abortion patients (68.5
percent) need bed rest and away from work
for more than 10 days.

Table 3. Crude odds ratio and adjusted odds ratio of logistic regression on risk of having abortions of

currently married women, aged 15-49 vears

History of ;
Variables ___abortion lef;‘;igdds 95% C1 (;?S“:;fi 95% CI
Yes No
Age(in years)
25 3 49 1.00 1.00
25-29 6 70 1.37 0.32-5.74 0.97 0.27-3.44
30 and above lig 328 5.64 1.72-18.44 2.26 0.72-7.22
Duration of matriage (in years)
1-4 5 86 1.00 1.00
5-9 21 107 337 1.22-9.31 2.88 1.12-7.38
1o+ 99 254 6,70 2.64-16,99 3.44 1.31-9.04
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Table 4. Types of sequelae of abortion among
induced abortion
Sequelac N Percent
NO. (N = lq)

Immediate

Medical : Blood transfusion 2 10.5

Social :  Borrowed money 6 316
Contraceptive use 14 737
following abortion

Intermediate

Medical : Pelvic pain following 5 316
abortion

Social . Bed rest for more than 13 68.5
10 days
Away from work for 13 68.5
more than 10 days

Remote

Medical: Next pregnancy 8 421
QOutcome of next
pregnancy
- Normal delivery ] 3.6
- Anather aborlion 1 53
- Ectopic pregnancy 1 53

Regarding the remote sequelae of abortion, 8
out of 19 women who had induced abortion
got pregnant again (42.! percent) but the
others did not. The outcome of next
pregnancy were; 6 had normal delivery, 1 had
abortion and 1 ended with ectopic pregnancy.

CONCLUSION

The event, usually unsafc abortions primarily
stems from unwanted and unplanned or
untimely pregnancies especially in peri-urban
communities including South Okkalapa.
Despite experiencing complications, 4.8% of
the study population were repeat aborters.
This fact should be taken into account in
formulating strategie concerned with abortio
reduction. The promotion of a high level of
awareness in relation to dangers of abortion
under unsafe conditions is a necessity for
information, education and communication
(IEC) campaigns. It is of great importance to
conduct comprehensive research in fertility
regulation behaviour after induced abortion.

Recommendations

1.

According to the present study, knowledge
and practice on reproductive health and
fertility regulation should be promoted for
ail women of reproductive age.

All women of reproductive age and the
communits  shouid be provided with
information on the dangers of septic
induced abortion.

Training on post abortion care should be
introduced among basic health personnel
{e.g. midwifery-trained-personnels).
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Disseminating messages on leprosy
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Leprosy continues to afflict a large number
of people in the past ycars. However, it is
now possible to eliminate it as a public
health problem. The affected people not
only face physical impairments but also
suffer psychosocial repercussions due to the
community’s attitude. The prevalence of
leprosy has been reduced globally by 85%
since 1985, It is estimated that about 2.5
million people affected by leprosy need to
be detected and treated during the period
2000-2005. In Myanmar, preventing the
occurrence of disabilities by early diagnosis,
treatment, improved management of cases,
and changing the negative image of leprosy
are the important strategies. These are
implemented through capacity building of
basic health staff, leprosy wvertical staff,
voluntary health workers and members of
Myanmar Maternal and Child Welfare
Association (MMCWA) by tlushing out
hidden, unreported cases. MMCWA is a
strong association and reaches down to the
grass roots level in 321 townships. MCWA
members were trained to take part in an
innovative approach of disseminating
leprosy related key messages to the
community {1,2,3].

They had to give the key information: the
early sign of leprosy and the place where
anti-leprosy drugs are got free. The commu-
nication methods to be used in the dissemin-
ating process are: (1) individual talk (2)
small group discussion (3) mass talk [3}.

56

The study was aimed to explore the
disseminating messages on leprosy through
MCWA communicators in Bago (West)
Division. Specific objectives were to assess
the leprosy knowledge of MCWA commu-
nicators, to find out the dissemination
process of leprosy related knowledge by the
MCWA communicators to the community,
and to elicit the problems encountered in
their dissemination process.

A cross-sectional study was conducted for
the post-intervention assessment of leprosy
related knowledge and performances of
MCWA communicators in Pyay, Gyobin-
gauk, and Tharyarwaddy townships. Mulfti-
stage sampling method was used to choose
the townships and villages. Altogether 56
subjects were interviewed by using the pre-
designed semi-structured questionnaires.
We had mainly addressed to the MCWA
communicators who had attended the
training course on dissemina- tion of leprosy
related knowledge at the district and
township level, and MCWA communicators
to whom the multiplier training had been
provided at the village level. Purposive
sampling was used to select the MCWA
communicators in the chosen areas. The
findings were analyzed using matrix
analysis method.

Most of the subjects were 40 to 61 years of
age (60.7%), married (62.5%), and had 6 to
11 years of schooling. Only 10.7 % had
had second degree. All of them knew the



early sign of leprosy was a patch, which is
painless, senseless to heat and touch. Only
82 % of them could tell that it was non
itchy. We need to consider that they might
impart  wrong information to  the
community. Regarding the colour of the
patch, 93% of them could give the correct
answer that the patch was pale. Among
them, 87 % knew that leprosy was caused
by one of thz infectious agent, and it could
be transmitted from one person to another.
They all definitely knew that leprosy was
curable; and anti-leprosy drugs were
available fre: from any health centre apart
from leprosy campaign (86%). Cent per cent
attained  high scores in  knowledge
assessment. All of them correctly knew the
characteristics of a patch, an early sign of
leprosy, and the complete cure of leprosy
with anti-leprosy drugs. So we could predict
that they might give that relevant message
to the public.

Nineteen respondents (34%) had shared
their knowledge through mass talk by the
arrangement of the township authorities.
Among those, 13 members gave mass talk
only once, and one member could provide 6
times during 6 months. Twenty-two (39%)
communicators had imparted leprosy-
related messages to the community as a
group talk within the past 6 months. The
number of talks ranged from 1 to 12 times.
Of which, 12 MCWA members were found
to give group talk two times. Only 3 had
delivered their knowledge through group
talk more than 5 times. It was found that,
group talk (two way discussion) was the
most preferable method they used to spread
the message to the community. The reason
was that it was relatively easier to gather the
audience than mass talk. They performed
focus group discussions integrated with
other diseases, e.g. AIDS prevention, DHF
prevention, family planning methods,

nutrition programme etc. because FGD was
less time consuming and more interesting.
Individual talk was the most feasible way
done by all interviewees as they could talk
anywhere at any time.

About 70% encountered no problems while
distributing  leprosy-related  messages.
Operational problems, such as organizing
the audience for group talks, were the
common problems.

some

The expression made by the

respondents were.

It was hard to organize the people even with
the reinforcement of the administrative
authorities. And also, it was also difficult to
persuade the person with a patch for
consultation. Some patients didn't believe
that it was curable. Some people were afraid
of looking at the pamphlets. The patients
taking MDT should be organized to give
some talks to the community that they
themselves were completely cured. It was
necessary to continue repeated training of
the MCWA communicators and supervise
upon their performances. Frequent health
talks were needed and should be led by the
Doctors or Basic Health staff with the
cooperation of MCWA members. MCWA
communicators should be the educators as
well as supervisors in regularity of
treatment. A patient should be an organizer
or educator in his’her respective community.
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