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Sero-prevalence of Hepatitis B and C Viral Infections
in Myanmar: National and Regional Survey in 2015
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In the South East Asia region, there is an estimated 100 million people
living with chronic hepatitis B viral infection and 30 million people with
chronic hepatitis C viral infection. Estimates of how many people are likely
to be affected may be made by assessing populations at high risk as well as
previously documented prevalence and incidence rates. This study was
aimed to determine the sero-prevalence of hepatitis B and C viral infections
in Myanmar as a nationwide survey and to describe the associated factors
of transmission route of these infections. A cross-sectional study was
conducted among general population of 18 townships, selected from
7 States, 7 Regions and Nay Pyi Taw Union Territory in 2015. A total of
5547 subjects after taking informed consent were tested for HBs antigen
and anti-HCV antibody by one-step qualitative immunochromatographic
assay (Standard Diagnostic, Inc, Korea). The average prevalences for
hepatitis B and C viral infections among general population was 6.5% and
2.7%, respectively. The highest prevalence of hepatitis B infection was
12.3% in Yangon Region and the lowest was 3.3% in Magway Region.
Regarding hepatitis C prevalence, the highest was 10.3% in Mon State
and the lowest was 0.3% in Bago Region and Chin State. The potential
associated factors of transmission of infection were male gender, age
>50 years, blood transfusion, dental treatment, surgery, and history of liver
disease or hepatitis, significantly related to hepatitis C virus positivity.
This study will provide the evidence-based prevalence data to National
Hepatitis Control Program which can lead to follow-up the surveillance
and to plan the screening and treatment strategies of these infections in
Myanmar.
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INTRODUCTION

Viral hepatitis is a group of infectious
diseases that affects hundreds of millions of
people, worldwide. Five distinct hepatitis
viruses have been identified: A, B, C, D and
E. Hepatitis B and C, which can lead to
chronic hepatitis, are particularly prevalent;
240 million people are thought to be
chronically infected with hepatitis B and
184 million people have antibodies to
hepatitis C."* ? According to the Global
Burden of Disease estimates, hepatitis B and

hepatitis C together caused 1.4 million
deaths in 2010, including deaths from acute
infection, liver cancer and cirrhosis.®

It is estimated that in the next 10 years,
more than 5 million people in the countries
of the WHO South-East Asia Region will
die from the consequences of viral
hepatitis.! There is an estimated 100 million
people living with chronic hepatitis B viral-
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(HBV) infection and 30 million people with
chronic hepatitis C viral (HCV) infection in
the South-East Asia Region. Chronic viral
hepatitis infections are 30 times more
frequent than HIV in this region. Because
of the asymptomatic nature of chronic
HBV and HCV, most people infected with
these are not aware of their status until
they have symptoms of cirrhosis or liver
cancer many years later. About 65% of
those with HBV and 75% of those
with HCV do not know they are infected.
In Myanmar, HBV prevalence in general
population was 10-12%° and HCV pre-
valence in healthy population was 2.5%.°
The prevalences of HBV and HCV
infections in different regions or townships
or different populations were found out by
different research groups.’

Antiviral agents against HBV and HCV
exist and new therapies are also being
developed. Treatment of HBV infection has
been shown to reduce the risk of developing
liver cancer and death. HCV is generally
considered to be a curable disease but for
many people this is not the reality. Access
to treatment remains a constraint in many
parts of the world. Viral hepatitis places
a heavy burden on the health care system
because of the costs of treatment of liver
failure and chronic liver disease. In many
countries, viral hepatitis is the leading
cause of liver transplants. Such end-stage
treatments are expensive, easily reaching
up to hundreds of thousands of dollars
per person.®

In Myanmar, the Ministry of Health intro-
duced the hepatitis B vaccine combined
with routine Expanded Program of Immu-
nization (EPI) for all infants in 2003
with assistance from Global Alliance for
Vaccines Introduction (GAVI). The cover-
age of HB vaccination in the EPI was
gradually increased 62% to 90% from
2005 to 2010 in all states and divisions,
Myanmar. Recombinant hepatitis B vaccine
plant at Department of Medical Research
has the capacity to produce 5 million doses
annually for infants and approval from
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Myanmar FDA was obtained in 2007.°
Extended program of HB vaccination at
birth and other successful HB vaccination
strategies will provide to dramatic reduction
of HB transmission and maintain the control
of chronic liver diseases related to hepatitis
B viral infection in Myanmar.*

The preventive measures, effective scree-
ning of those infections and early treatment
are important to consider and perform to
reduce transmission. Preventive measures
include the screening and testing of blood,
plasma, organ, and tissue donors, risk-
reduction counseling and services, imple-
mentation and maintenance of infection
control practices, identification, counseling
and testing of persons at risk, medical
management of infected persons, health
education, surveillance and research.

National programs are required to plan
screening and treatment strategies. Building
on country-specific information on policies
and structures will be necessary to increase
the availability of treatment for those
infected. This study was aimed to determine
the sero-prevalence of HBV and HCV
infections in general population of Myanmar
as a nationwide survey, and to describe the
associated factors of transmission route of
these infections.

MATERIALS AND METHODS

A cross-sectional study was conducted in
persons aged between 15 to 80 years,
both sexes from 18 townships. The survey
was carried out from May to October, 2015
and a total of 5547 subjects participated
in the survey. Eighteen townships were
selected from 7 States (Kachin State,
Kayah State, Kayin State, Chin State,
Mon State, Shan State-East, Shan State-
South, Shan State-North, and Rakhine
State), 7 Regions (Bago Region-East, Bago
Region-West, Sagaing Region, Magway
Region, Ayeyawady Region, Thaninthayi
Region, Yangon Region, and Mandalay
Region) and Nay Pyi Taw Union Territory.
To achieve a national representative sample,



two-stage cluster sampling method was used
and selection of primary sampling units
(PSUs) was performed that one township
was randomly selected, which is considered
to have average level of viral hepatitis B
or C infection in all States and Regions of
Myanmar. Selection of secondary sampling
units (SSUs) was performed that from
each selected PSU (township), 10 wards
and villages were selected according to
probability to population size. From each
selected SSU (ward/village), 30 households
were selected using systematic random
sampling. The sampling frame for this
sampling is the list of households available
from the Basic Health staff. One eligible
participant aged between 15 to 80 years in
the selected households was recruited by
random sampling.

The participants’ informed consent was
obtained by in-field investigators who
explained the purpose and procedure of
the study and it was signed on-site at the
time before the blood samples were taken.
Past medical and surgical history, family
history, and risk factors were recorded
according to the proforma with code
number. Blood was taken from finger tip of
each subject by sterile lancet needle under
aseptic condition.

For hepatitis B virus screening, SD Bioline
HBsAg WB (Cat. No 01FK10W, Standard
Diagnostic, Inc., Korea), and for hepatitis C
virus screening, SD Bioline HCV (Cat. No.
02FK10, Standard Diagnostic, Inc. Korea)
were used according to the manufacturer’s
instructions. The sensitivity of HB device
and HC device are 100%. The specificities
of HB device and HC device are 100% and
99.4%, respectively. HBV infection was
defined by positivity of HBs antigen in
blood by immunochromatographic test and
HCV infection was defined by positivity of
anti-HCV antibody in blood by immuno-
chromatographic test.

The result was given to the participants
individually with closed envelope. The
counseling about the con-sequences of these
infections, treatment options, the pamphlet

of health education and the referral to the
hepatology or medical department of
general hospitals for early diagnosis and
treatment were given to the HB or HC
positive participants.

Statistical analysis

Data entry was performed and checked for
double entry, incorrectness, incompleteness
to validate the data. Simple descriptive
analysis for each variable was done by
mean, SD, minimum, maximum, range,
percentage etc. Statistical analysis was done
by using SPSS version 16 and Stata 13.
Differences were considered significant if
p<0.05.

Ethics approval and consent to participate

The ethics approval and consent of this
study was granted by Ethics Review
Committee of Department of Medical
Research with letter No.16/Ethics 2015,
dated 11.3.2015.

RESULTS

Demographic characteristics

The study population’s age ranged from
15 to 80 years with a mean age of 36 years
(SD=12) and more than half (58.6%) of
the study population was 20-39 years age
group. Female gender constituted about
70.2% (3894/5547) and the remaining
29.8% (1653/5547) were male. 68.3% of the
study population were married and 28.9%
were never married. The family members
ranged from one to seventeen and average
number was 4.8 (SD=2). Demographic
characteristics are summarized in Table 1.

Sero-prevalence of HBV and HCV
infections
An overall average sero-prevalence for

HB and HC among general population
from eighteen townships was 6.5% (361/
5547) and 2.7% (147/5547), respectively.
Two out of 5547 in this study had both
HB and HC viruses. The prevalence of HB
and HC infections by demographic charac-
teristics is shown in Table 1.
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Fig. 1. HBV and HCV prevalence by States and Regions of Myanmar (2015)

Table 1. Prevalence of HB and HC infections in 18 selected townships with demographic

characteristics

HBsAg positivity

Anti-HCV antibody positivity

Characteristics Subject
n (%) 95%, CI P value n (%) 95%, ClI P value
Total population 5547 361(6.5) 5.87, 7.19 147(2.7) 2.24,3.11
Age group (year)
15-19 117 65.1) 2.32, 10.95 0.095 0 - <0.001
20-29 1685 113(6.7) 5.61, 8 7(0.4) 0.2, 0.87
30-39 1563 115(7.4) 6.16, 8.76 30(1.9) 1.35,2.73
40-49 1409 86(6.1) 4.97,7.48 60(4.3) 3.32,5.45
50-59 615 34(5.5) 3.98, 7.64 45(7.3) 5.51, 9.66
>60 158 7(4.4) 2.13,9 5(3.2) 1.32,7.38
Gender
Male 1653 148(9) 7.67,10.4 <0.001 58(3.5) 2.72,4.51 0.009
Female 3894 213(5.5) 4.8, 6.23 89(2.3) 1.86, 2.81
Marital status
Never married 1602 106(6.6) 5.5,7.94 0.026 25(1.6) 1.06, 2.3 0.011
Married 3790 246(6.5) 5.75, 7.32 116(3.1) 2.56, 3.66
Separated/ Widowed 155 9(2.5) 6(4.1) 1.06, 6.9
Family size
1-4 2851 176(6.2) 5.35, 7.12 0.29 77(2.7) 2.17, 3.36 0.8
>5 2696 185(6.9) 5.97, 7.88 70(2.6) 2.06, 3.27

The highest HBV prevalence (7.4%) was
found in 30-39 years age group but the
highest HCV prevalence (7.3%) was found in
50-59 years age group. Male had significantly
higher prevalence of both infections than
female gender (9% vs. 5.5%, p<0.001 for
HBV, 35% vs. 2.3%, p=0.009 for HCV).
The prevalence of both viruses varied
between townships and Table 2 and Figure 1

170

show that the prevalence of HBV and HCV
infections by each township. There were
significant differences in the prevalence
between townships from all States and
Regions. The highest prevalence of HB
infection was 12.3% in Yangon Region
(Hlinethaya Township) and the lowest
was 3.3% in Magway Region (Magway
Township).



Table 2. Prevalence of HBV and HCV infections in 18 townships

State/Region Township Subject

HBsAg positivity Anti-HCV positivity

n(%) 95%, ClI n(%) 95%, CI
Total 5547 361(6.5) 5.87,7.19 147(2.7) 2.06, 3.27
Yangon Hlinethaya 301 37(12.3) 9.04, 16.51 6(2) 0.9, 4.36
Ayeyawady Pathein 306 28(9.2) 6.39, 12.93 10(3.3) 1.77, 5.97
Mon Mawlamyine 319 25(7.8) 5.35, 11.34 33(10.3) 7.45, 14.2
Mandalay Pyikyiitagon & Chanayetharzan 307 23(7.5) 5.03, 11.02 22(7.2) 4.76, 10.64
Kaya Loikaw 300 22(7.3) 4.88, 10.89 2(0.7) 0.17, 2.63
Sagaing Kalay 322 23(7.1) 4.79, 10.52 9(2.8) 1.46, 5.28
Bago-West Pyay 310 22(7.1) 4.72, 10.54 3(1) 0.31, 2.96
Kayin Hpa-an 324 22(6.8) 4,51, 10.10 2(0.7) 0.15, 2.43
Chin Haka 309 20(6.5) 4.21, 9.82 1(0.3) 0.05, 2.26
Taninthayi Dawei 304 19(6.3) 4.02, 9.59 2(0.7) 0.16, 2.59
Rakhine Sittway 306 19(6.2) 4, 9.53 3(1) 0.32, 2.99
Shan-East Tachileik 315 18(5.7) 3.63, 8.89 6(1.9) 0.86, 4.17
Bago-East Bago 310 16(5.2) 3.19, 8.26 1(0.3) 0.05, 2.25
Shan-North Lashio 298 15(5) 3.06, 8.18 15(5) 3.06, 8.18
Kachin Myitkyina 303 15(5) 3.01, 8.05 12(4) 2.26, 6.84
Naypyitaw Union ~ Pyinmana 301 15(5) 3.03, 8.10 4(1.3) 0.5, 3.49
Territory

Shan-South Taunggyi 308 12(3.9) 2.23,6.73 14(4.6) 2.71,7.53
Magway Magway 304 103.3 1.8, 6 2(0.7) 0.2, 2.6

Table 3. Prevalence of HBV and HCV infections with associated factors

HBsAg positivity

Anti-HCV antibody positivity

Associated/Risk factors Subjects n ) 95%.Cl P value n (%) 95%.Cl P value
History of blood transfusion
Yes 344 16(4.7) 2.87, 7.46 0.15 26(7.6) 5.20,10.8 <0.001
No 5186 343(6.6) 5.97,7.32 121(2.3) 1.96, 2.78
History of surgery
Yes 1069 66(6.2) 4.88, 7.78 0.63 55(5.1) 3.97,6.64 <0.001
No 4460 293(6.6) 5.88, 7.34 92(2.1) 1.68, 2.52
History of dental treatment
Yes 1469 96(6.5) 5.38, 7.92 0.93 70(4.8) 1.50, 2.34 <0.001
No 4060 263(6.5) 5.76, 7.28 76(1.9) 3.79, 5.98
History of any piercing
Yes 3050 190(6.2) 5.42,7.14 0.37 75(2.5) 2.31, 3.64 0.30
No 2479 169(6.8) 5.89, 7.88 72(2.9) 1.97, 3.07
History of sharing razor
Yes 72 8(11.1) 5.65, 20.6 0.11 3(4.2) 1.35,12.1  0.42
No 5455 351(6.4) 5.81,7.12 144(2.6) 2.25, 3.10
History of sharing tooth brush
Yes 68 8(11.8) 5.99, 21.8 0.076 4(5.9) 2.23,3.08 0.097
No 5459 351(6.4)  5.81,7.11 143(2.6) 2.23,14.6
History of HB vaccination
Yes 298 10(3.4) 1.81, 6.12 0.024 17(5.7) 3.58,8.98  0.001
No 5230 349(6.7) 6.03, 7.38 130(2.5) 2.10, 2.94
History of liver disease or hepatitis
Yes 257 39(15.2) 11.29,20  <0.001 18(7.0)  4.46,10.8 <0.001
No 5304 320(6.1) 5.46, 6.75 128(2.4)  2.05, 2.88
Household contact with HBV/HCV
Yes 253 42(16.6) 1251, 21 <0.001 13(5.1) 3.01,8.65 0.012
No 5274 317(6.0) 5.40, 6.69 134(2.5)  2.15, 3.00
History of DM or renal disease
Yes 254 17(6.7) 4.20, 10.5 0.88 13(5.1) 2.99, 8.61 0.013
No 5272 341(6.5) 5.84,7.16 134(2.5)  2.15(3.00)
Regarding HCV prevalence, the highest  (urban), 2% (rural), respectively. The

was 10.3% in Mon State (Mawlamyine
Township) and the lowest was 0.32%
in Bago-East Region (Bago Township) and
Chin State (Haka Township). The HB and HC
prevalences by wurban rural populations
were 6.1% (urban), 3.2% (rural) and 6.9%

HCV prevalence was higher in urban
population (3.2% vs. 2%). The associated
factors of the transmission of those
infections analyzed in this study with the
positivity of those infections are shown in
Table 3.
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Fig. 3. Risk ratio and 95% CI for specific
risk factors of viral hepatitis C infection

It was found that the significant asso-
ciated factors for HBV were: (i) male
gender, (ii) history of liver disease or
hepatitis (iii) history of household contact
of infection and (iv) HB vaccination.
For HCV, the significant associated
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factors  were: (i) age >50 years, (ii) male
gender, (iii) blood transfusion, (iv) dental
treatment, (v) surgical operation, (vi) history
of liver disease or hepatitis (vii) history
of household contact of infection and
(viii) HB vaccination. Risk ratio and 95%Cl
for associated factors of viral hepatistis B
and C infections are shwon in Figure 2 and 3.
History of household contact, sharing razor
and tooth brush were two times associated
with HBV infection and the history of blood
transfusion, dental procedure, surgery,
household contact, sharing razor and tooth
brush were two to three times associated
with HCV infection.

DISCUSSION

The overall prevalence of HBV infection
was 6.5% in this study which was lower
than previous estimate (10-12%) for overall
HBV prevalence in Myanmar.> 7 It might
be due to difference in methodology
such as small sample size or narrow age
group and the effective health education
and awareness raising activities leading
to preventive measures for HB infection
such as HB vaccination and reducing
risk factors. There was a variation in
HB prevalence across the States and
Regions and it may be due to the differences
in risk factors. The highest prevalence
(12.3%) was in Yangon Region and the
lowest (3.3%) in Magway Region. It may
be due to urban population (population
density) and floating population who are
probably exposed to more risk factors
of transmission, geography, economic level,
lack of knowledge to risk factors of
transmission.

The highest HBV prevalence (7.4%) was
found in 30-39 years age group and it
was different from the findings reported
by Yang S, et al.'’ that groups aged
41-60 years had the highest HB prevalence
rate but there was no significant association
between hepatitis B prevalence and age.
HBYV infection being higher in 30-39 years
age group may be due to their greater
exposures in society as compared to



children and aged persons. Although HBV
prevalence was highest in 30-39 years age
group, it was not much different (5.1%,
6.7%, 7.4%, 6.1%, 5.5% and 4.4%) in every
age group and statistically not significant
(p=0.095) (Table 1). But under 15 years age
group was not included in this study, who
received the birth-dose HB immunization
and there will be decreased HB prevalence
rate in that population. It will be impossible
to interpret the high or low HBV prevalence
with age groups because it depends mainly
on the transmission routes and availability
of HB vaccine prevention. HBV is mostly
transmitted by vertical mother to child
transmission.

Male had significantly higher prevalence
than female gender (9.0% vs. 5.5%,
p<0.001) in our study and it was also
different with the report of Yang S, et al."*
in which there was no association between
gender and HBV infection (male 4.11% vs.
female 3.97%). It may be due to some
associated factors like their being employed
outside their homes, visiting barber shops,
migrants for job (floating population),
and less accessible to get complete HB
vaccination etc. but women are mostly
involved in household activities due to
religion and culture. The overall prevalence
of HCV infection was 2.7% (147/5547) in
this study and it was similar to previous
finding in 2002 by Khin Pyone Kyi, et al.®
which was 2.5% (9/379) among general
population in Myanmar and the result of
Wanting Cheng, et al.'? that was 2.8% in
>14 years of residents in Southwest China.

But our finding was different from the result
of Myo Khin, et al.*®* which was 0.93%
(0.34-2.03%) among Myanmar blood
donors from 10 hospitals during 2005-2007.
In this study, the highest prevalence was
10.3% (33/319) in Mawlamyine Township
of Mon State and the lowest 0.3% was in
Bago (1/310) and Haka (4/309) townships.
It was comparable to that of blood donor
population.® There was also a variation in
HCV prevalence across the States and
Regions and it may be due to geography,

floating population who are probably
exposed to more risk factors of transmission
and, lack of knowledge to transmission
risk factors. The highest HCV prevalence
(7.3%) was found in 50-59 years age group
and it was significantly different with other
age groups. There was no anti-HCV
positivity among <20 years age group
(Table 1). Our finding was different from
the report of Myo Khin, et al.® in which
1.9% of HCV prevalence was found among
41-50 years age group of Myanmar blood
donors.

Regarding HCV prevalence of 50-59 years
age group, the most associated factors were
having dental procedure (71%, 32/45),
history of any piercing (51%, 23/45), having
surgical operation (40%, 18/45), and
receiving blood transfusion (20%, 9/45)
(data not shown). In 40-49 years age group,
the most associated factors were having
dental procedure (48%, 29/60), history of
any piercing (43%, 26/60), having surgical
operation (40%, 24/60), and receiving blood
transfusion (15%, 9/60) (data not shown).
Comparison of these factors in two age
groups, having dental procedure, history
of any piercing, and receiving blood
transfusion factors were the more possible
transmission routes for the highest HCV
prevalence in 50-59 years age group. Dental
procedure and piercing factor are less likely
to practice in younger age group.

HCV was transmitted by blood or blood
products as a well-known factor and proper
blood screening is essential to prevent the
transmission of HCV infection. In
Myanmar, HCV screening in blood donor
was started in 2000 and it may be one of the
causes for increased HCV pre-valence in
older age groups. HCV pre-valence is low in
younger populations but increases drama-
tically and is sustained in older populations
as a reflection of a past high risk of
infection.

Moreover, it is not possible to differentiate
recent infection from chronic or past
infection by detection of anti-HCV antibody
alone and antibody is persistently detected
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in infected persons. The present study
highlights that a significant higher HCV
prevalence was found in male gender (3.5%
vs. 2.3%, p=0.009) which was different
from the previous finding of Myo Khin,
et al.® that female blood donors had
slightly higher anti-HCV seropositivity than
male donors (1.06% vs. 0.93%). The present
study of HCV prevalence in male gender
was lower than the finding by Wanting
Cheng, et al.** They reported that men had a
higher prevalence of HCV infection than
women (6% vs. 1%) in participants aged
>14 years during 2014 to 2015. This may be
due to the lack of awareness about the
possible risk factors among the general
population.

Regarding the potential associated factors
of transmission of HCV infections, male
gender, age over 50 years, blood trans-
fusion, dental treatment, surgery, and
history of liver disease or hepatitis were
significantly related to HCV positivity.
Since no vaccine is as yet available for HCV
infection, the most effective control measure
would be to prevent this potentially life-
threatening viral disease. Male gender,
history of liver disease or hepatitis and
household contact were significantly related
to HBV positivity. Therefore, these asso-
ciated factors should be considered as
effective control measures to reduce the
transmission of those infections. In this
study, only 5.4% (298/5528) of the
population gave history of complete HB
vaccination and it pointed out that the
complete HB vaccination essentially needs
to be recommended for all age groups for
prevention of HBV infection. Hepatitis B
vaccination should be focused on adults,
under the consideration of policies for
universal vaccination, especially in areas or
regions with high hepatitis B endemicity.

Myanmar is located in South-East Asia
region which has high prevalence of HBV
(>8%) and HCV (>2%) infections. The
overall prevalence of HBV infection in this
study was lower than those of some South-
East Asia region countries’* ' but it was

174

higher than those of India and Thailand.*® /
The overall prevalence of HCV infection in
this study was higher than those of China,
Vietnam and Thailand™* *> *® but it was
lower than the HCV prevalence in Central
India.® The large reservoir of HBV and
HCV infections will cause an enormous
burden of patients with cirrhosis and
hepatocellular carcinoma in the future.
Therefore, our findings could fulfill the
needs to control those infections and reduce
the burden of disease.

Recommendation

The complete HB vaccination to all age
groups including adults born prior to HB
vaccine integration into the EPI and the
confirmation of those infections by EIA or
nucleic acid detection should be carried out
to consider for future treatment, especially
for HCV infection.

Conclusions

This study would provide the evidence-
based prevalence data to National Hepatitis
Control Program which can lead to follow
up of the surveillance and to plan the
screening and treatment strategies of these
infections in Myanmar.
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Assessment of Serum Selenium Levels in Breast Cancer Patients
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Selenoproteins have roles that support immune function and, through
specific cellular pathways, may play a preventive role in both the initiation
and promotion of specific cancers. Selenium exerts its chemoprevention
effect in different ways, such as a protective effect against oxidative damage
by decreasing the amount of free radicals and increasing the synthesis of
glutathione peroxidase. In Myanmar, breast cancer is annually increasing
during these years. Therefore, the present study was taken up to assess
serum selenium levels in breast cancer patients before the first cycle of
chemotherapy and after the third cycle of chemotherapy. This hospital- and
laboratory-based, cross-sectional comparative study was conducted at
Cancer Unit in Mandalay General Hospital and Biochemistry Research
Division, Department of Medical Research (Pyin Oo Lwin Branch). Study
populations were 36 apparently healthy controls and 36 new cases of female
breast cancer patients above 20 years of age who did not suffer from any
major illness in the past. Serum selenium was measured by using the
Atomic Absorption Spectrophotometer. The findings showed that the serum
selenium level in breast cancer patients (34.1+16.8 pg/l) was significantly
lower than that of controls (56.3+16 pg/l) and significantly lower when that
measured after the third cycle of chemotherapy (26.9+17.5 pg/l). From
the obtained results, it could be concluded that the deficiency of selenium
may lead to increase in risk of the cancer incidence and the effect of
chemotherapy may increase reactive oxygen species leading to more
consumption of selenium.

Key words: Selenium, Breast cancer, AAS

INTRODUCTION

Cancer usually develops gradually over
many years as the result of a complex mix
of environmental, nutritional, behavioral
and hereditary factors. Cancer, together with
other non-communicable diseases are on the
rise globally. According to WHO’s report,
non-communicable diseases including cancer
rise throughout the world and are expected
to be the cause of 54% of deaths in the year
2015. Cancer is the second most frequent

Kyae Mhon Htwe & Aye Min Maw contributed
equally to this study and are joint first authors.
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cause of death in many developed countries.
Breast cancer (BCA) is the most common
cancer type in women worldwide, a major
cause of morbidity in women, with
1.15 million new cases and 410,000 deaths
in 2002.*

Selenium’s unique role in human physiology
has been found to include the prevention of
atherosclerosis, specific cancers, arthritis,
diseases of accelerated aging, central nervous
system pathologies, male infertility, and

*To whom correspondence should be addressed.
Tel: +95-933021681
E-mail: kyaemhon.htwe.dr@gmail.com



altered immunological function.?  Selenium
is a key component of a number of functional
selenoproteins required for normal health.

The best known of these are the antioxidant
glutathione peroxidase enzymes, which
remove hydrogen peroxide and damaging
lipid and phospholipids hydroperoxides
generated in vivo by free radicals and other
oxygen derived species. Antioxidant has
been suggested to play a role in some
physiological conditions and in many
disease processes including carcinogenesis.”

Selenoproteins have roles that support
immune function and, through specific
cellular pathways, may play a preventive
role in both the initiation and promotion
of specific cancers. Erythrocyte, serum,
plasma, and urine selenium levels have been
found to be lower in a variety of cancer
diagnosis compared to both matched
and unmatched controls. The majority
of epidemiological studies also provide
evidence for selenium as a chemopreventive
agent for specific cancers: prostate, lung,
colorectal, stomach, and multiple cancers.®*

The chemopreventive effects of selenium
may be due to its roles in cell cycle arrest,
decreasing proliferation, inducing apoptosis,
facilitating DNA repair by activation of
p53, disruption of androgen receptor
signalling, and being a key component of
selenoenzymes, which incorporate selenium
as selenocysteine, an infrequently occurring
amino acid, into their active centre.®

The concept of the chemoprevention of
cancer as originally proposed refers to
prevention of cancer by use of pharmaco-
logical agents to inhibit or reverse the
process of carcinogenesis. Experimental
and clinical studies have shown that a major
mechanism for cytotoxic activity of the
numerous chemotherapeutic agents is
through increased formation of the reactive
oxygen species (ROS), including hydroxyl
radicals (OH®), hydrogen peroxide (H.05)
and superoxide anion (°02-)."*

The reactive oxygen species play an
effective role in pathogenesis of different

pathological diseases including cancer. Free
radical induced lipid peroxidation causes
a loss of cell homeostasis by modifying the
structure and functions of cell membrane.
The most important characteristic of lipid
peroxidation is to cause a considerable
DNA-MDA adducts by interaction with
cellular DNA. However, mammalian cells
possess elaborate antioxidant defence
mechanisms to neutralize the deleterious
effects of free radical induced lipid
peroxidation.°

Selenium (Se) is a very important component
of antioxidative protective mechanism which
belongs to every cell, and there is evidence
that this essential trace element have
anticancer properties. Selenium exerts its
chemopreventive effect in different ways,
such as a protective effect against oxidative
damage by decreasing the amount of free
radicals and increasing the synthesis of
glutathione peroxidase.> 1%

In Myanmar, breast cancer is annually
increasing during these years. Therefore, the
present study was aimed to assess and
compare serum selenium levels in breast
cancer patients before the first cycle and
after the third cycle of chemotherapy, and
those in the controls.

MATERIALS AND METHODS

This hospital- and laboratory-based, com-
parative study was conducted at Oncology
Unit, Mandalay General Hospital from
October, 2014 to May, 2015. Study
populations were 36 new cases of breast
cancer patients.

Inclusion criteria:

o Above 20 years of age

e New cases of biopsy proved female
breast cancer patients attended at Out-
patient Department of Cancer Unit in
Mandalay General Hospital

o Female patients who had not under-
gone any treatment, i.e. chemotherapy or
radiotherapy

o Female patients who did not suffer from
any major illness in the past
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o Female patients who had not taken
long-course of any mineral supplement
containing selenium during last six months

Exclusion criteria:

e Patients either with pregnancy or
metastasis or other diseases

e Thirty-six apparently healthy age-matched
women were used as controls

Sample size

It was assumed that the risk factor of
biomedical profile of cancer patients to be
as common as 70% among cases and 35%
among controls with the power of 80% and
95% confidence, so, the required sample
size was 74.

Data collection and determination

After explaining the purpose, risks and
benefits of the research and after getting
informed consents from the participants,
five millilitres of venous blood was
collected under aseptic precautions. Serum
was obtained by spinning at 3000 rpm
centrifuge for 10 minutes and stored at
-20°C until analysis. After collecting
required samples, serum selenium was
measured by using the Atomic Absorption
Spectrophotometer at the Department of
Medical Research (Pyin Oo Lwin Branch).™

Data analysis

Data analysis was done by using SPSS
software 20.0 version in the calculation of
arithmetic means (X), standard deviation
(SD). The comparison of serum selenium
levels within patients were analysed by
using paired ‘t’ test whereas Student ‘t’ test
was used to compare those of patients
and controls. p<0.05 was considered as
significant.

Ethical consideration

This study was permitted by the Ethics
Review Committee on Medical Research
involving Human Subjects, Department of
Medical Research (Pyin Oo Lwin Branch).
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RESULTS

Among a total of 36 patients, 32(88.9%)
patients were stage 2A and 4(11.1%)
patients were stage 2B. Among 72 female
subjects (36 Ca breast patients and 36
normal subjects), mean age was 42.5+13.1
years. The youngest was 20 and the oldest
was 73 in years. Mean systolic and diastolic
blood pressure in cases were 114.4+8.4
mmHg and 74.4£6.9 mmHg, respectively.
In controls, these were 120£13.3 mmHg and
79.6+£8.8 mmHg.

Mean=SD value of serum selenium level in
cases before the first cycle of chemotherapy
was 34.1+16.8 pg/l and that of the control
group was 56.3+x16 ug/l. It was signifi-
cantly lower in cases than the control group
(p<0.00). The association of serum selenium
levels in Ca breast patients before the first
cycle of chemotherapy and control subjects
is shown in Fig. 1.
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MeanzSD value of serum selenium levels in
cases before the first cycle of chemotherapy
was 34.1+16.8 ug/l and that of patients after
the third cycle of chemotherapy was
26.9+17.5 pg/l. It was significantly lower in
cases after the third cycle of chemotherapy
when compared with that before chemo-
therapy (p<0.02).

The association of serum selenium levels
in Ca breast patients before the first cycle of
chemotherapy and after third cycle of
chemotherapy is shown in Fig. 2.

DISCUSSION

Prevention of a number of degenerative
conditions including cancers, inflammatory
diseases, thyroid functions, cardiovascular
diseases, neurological diseases, aging, infer-
tility, and infections, has been established
by laboratory experiments, clinical trials,
and epidemiological data. Most of the
effects in these conditions are related
to the function of selenium in antioxidant
enzyme systems. Replenishing selenium
in deficiency conditions appears to have
immune-stimulating effects, particularly in
patients undergoing chemotherapy. However,
increasing the levels of selenoprotein anti-
oxidant enzymes (glutathione peroxidase,
thioredoxin reductase, etc.) appears to be
only one of many ways in which selenium-
based metabolites contribute to normal
cellular growth and function. Animal data,
epidemiological data, and intervention trials
have shown a clear role for selenium
compounds in both prevention of specific
cancers and antitumorigenic effects in post-
initiation phases of cancer.?

Chemotherapy involves administration of
cytotoxic drugs that prevents growth and
proliferation of cells, and it’s especially
used in cancer treatment in order to destroy
neoplastic cells that show uncontrolled
growth. Due to toxicity of drugs, chemo-
therapy delivered in any setting is usually
associated with a number of distressing
side effects for the patient.’> Some investi-
gations showed that chemotherapeutic agents
routinely used in cancers increase free

oxygen radicals that leads to a damage also
of normal tissue.® *® Selenium behaves as an
antioxidant agent and as its antioxidant role,
notably glutathione peroxidase, can reduce
hydrogen peroxide, lipid and phospholipids
hydroperoxides, thereby dampening the
propagation of free radicals and reactive
oxygen species.*?

In the present study, mean serum selenium
level was 56.3 pg/l in apparently healthy
women. One study from Myanmar found
that mean serum selenium level in female
young age group was 104.16 g/l and that of
elderly group was 91.5 pg/l.** Even though
the two studies were determined by the
same procedure, the results from the
present study were lower than those of the
previous study. This might be due to the
following reasons: different geographic
situations, underlying social determinants of
populations, wide age range (20-73 years)
and small sample size. However, one study
from New Zealand found that the mean
selenium level in apparently healthy females
of age above 60 was 37 pg/l and that of age
under 60 was 48 pg/I."’

The result of the present study showed that
the mean selenium level in breast cancer
patients before chemotherapy was signi-
ficantly lower than that of controls and the
mean serum selenium level in these patients
after third cycle of chemotherapy also
significantly decreased than that measured
before chemotherapy. In the study of Goyal,
et al.? they also found that mean serum
selenium level in cancer patients was
significantly lower than that of controls. It
was suggested that selenium protects cell by
inhibiting free oxygen radical production.
The results of the present study also agreed
with Hassanein and co-investigators who
found that the differences between the mean
serum selenium concentrations of breast
cancer patients were found to be significant.
They claimed that the finding of the
deficiency of antioxidant enzymes and
their cofactors (selenium for gluthathione
peroxidase and zinc for superoxide
dismutase) may increase the risk factor of
cancer incidence in women.*®
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A group of researchers from Iraq determined
the erythrocyte glutathione peroxidase
activity and serum selenium level in patients
with Dbreast cancer. They found that all
investigated breast cancer patients had
significantly lower mean serum selenium
level as compared with the values of healthy
controls. They suggested that it may be a
result of a protective mechanism that
develops in breast cancer patients against
free radical damage.’ Some human
epidemiologic studies showed that a low
selenium concentration in serum increase
the risk of human cancer (cancer of the
stomach, oesog)hagus, colon, lung, prostate
and breast).’> ” These observations suggested
that low antioxidant status may be
associated with neoplastic activity and
subsequent poor health and support the idea
that antioxidant supplementation could
benefit cancer patients.?

In addition, Moradi and co-workers also
found that the mean serum selenium level in
these patients after third cycle of
chemotherapy also decreased than that
measured before chemotherapy.'® However,
the results found in the study of Breedlove
and co-workers revealed that Se status
was within the normal range before and
following adjuvant chemotherapy, and
was not affected by chemotherapy-induced
ovarian failure.?! In another study, Faber
showed that the plasma selenium level in
cancer patients was decreased, but not
further modified by chemotherapy.?

A number of chemotherapy toxicities and
adverse effects have been linked to the
formation of free radicals by cytostatics.’
Surveys in Canada, UK, Austria and
Germany found that 4-12% of breast cancer
and prostate cancer patients used selenium
supplements during and after cancer therapy
to alleviate adverse effects of conventional
therapy and to improve quality of life.
Concerning with the efficacy of selenium
supplements against radio-/chemotherapy
associated side effect, selenium supple-
ments are frequently recommended for this
indication in secondary publications and
claimed that *“a protective effect against
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chemotherapy toxicities” has been proven in
clinical studies and observations. They also
suggested that selenium is a trace element
(one required at quantities of less than one
milligram per day) that is important in the
regulation of detoxification enzyme activity
in the liver and other cells of the body.
Supplements of 50-200 micrograms per
day can prevent any potential deficiencies
that may occur with certain chemotherapy
agents.”

Conclusion

These findings showed that mean serum
selenium level in breast cancer patients was
significantly lower than that of controls and
significantly lower when that measured after
the third cycle of chemotherapy. From the
obtained results, it can be concluded that the
deficiency of selenium may increase the risk
of cancer incidence and the effect of
chemotherapy may increase reactive oxygen
species leading to more consumption of
selenium. Further studies need to be
conducted for the role of selenium
supplementation in treatment of breast
cancer and the effect of dietary changes on
bioavailability of selenium.
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The purpose of this study was to study clinical profile and bacterial etiology
of acute pyogenic meningitis (APM) in children. This study was hospital-
based, cross-sectional, descriptive study conducted among children of
0-12 years old with pyrexia less than one week and clinically suspected
APM cases, admitted to Yankin Children’s Hospital and Thingangyun
Sanpya General Hospital from January to December, 2013. Out of 103 total
cases, 44 (42.7%) cases had abnormalities in cerebrospinal fluid (CSF)
examination (CSF pleocytosis, reduced CSF glucose concentration less than
40 mg/dl and increased CSF protein concentration more than 45 mg/dl).
Among those 44 cases, most of the children presented with fever (90.9%)
and convulsion (59.1%). Signs of meningism such as neck stiffness (31.8%),
Kernig’s sign (18.2%) and Brudzinski’s sign (11.3%) were detected. There
were 11 cases (25%) having acute complication and 4 cases of death (9%).
Among those 44 cases, 12 (27.2%) cases were confirmed by detecting
bacteria in blood or CSF culture. Staphylococcus aureus (33.3%), Neisseria
meningitidis (16.6%), Escherichia coli (16.6%), Streptococcus pneumoniae
(8.3%), Enterococcus faecalis (8.3%), Streptococcus viridians (8.3%) and
Listeria monocytogenes (8.3%) were isolated and most of the isolated
bacteria were resistant to currently using empirical antibiotics, in which
11 culture-positive cases (91.6%) were resistant to cefotaxime and 10
culture-positive cases (83.3%) were resistant to ceftriaxone. Periodic review
of causal organisms of APM and their antimicrobial spectrum are important
to rationalize prescribing of antimicrobial agent.

Key words: Clinical profile and bacterial etiology, Acute pyogenic meningitis, Children

INTRODUCTION

Acute pyogenic meningitis (APM) is
a medical emergency which warrants early
diagnosis and aggressive therapy. Prior to
the introduction of antibiotics in the 1940s,
case fatality rate for epidemic and endemic
pyogenic meningitis exceeded 70%. Since
then, antibiotic use has reduced case fatality
rates of APM to 25% or less.!

If meningitis is suspected, the diagnosis
should be confirmed by examination of
cerebrospinal fluid (CSF). However, it is
usual practice to start empirical antibiotic
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therapy before the complete laboratory
result is available. Such blind prescription
requires knowledge of the most frequent
etiological agents of meningitis in the local
population.

Inability to choose appropriate antibiotics
based on organisms isolated or its drugs
sensitivity makes unnecessary prolongation
of therapy, poor clinical response and
increased complications. As variation of

*To whom correspondence should be addressed.
Tel: +95-95060839, 9768003835
E-mail: zawwinhlaing81@gmail.com



time, geography, patient’s age and
immunization programme, periodic review
of APM in Myanmar is important to get
accurate information regarding bacterial
etiology.

MATERIALS AND METHODS

This study was hospital-based, cross-
sectional, descriptive study conducted
among children of 0-12 years old who
had pyrexia less than one week and
clinically — suspected acute pyogenic
meningitis cases, admitted to Yankin
Children’s Hospital and Thingangyun
Sanpya General Hospital from January to
December, 2013. They were examined
according to proforma. History, clinical
features and acute complications during
hospital stay were recorded.

If there was no contraindication for lumber
puncture, 2 ml of CSF and 1 ml of
blood were collected under aseptic
condition after receiving the written
consent. One milliliter of CSF was sent
for routine examination to Biochemistry
Section, Clinical Pathology, National
Health Laboratory. One milliliter of
CSF was sent for Gram’s stain, Ziehl-
Neelsen stain, culture and sensitivity and
inoculated blood culture bottle was sent
for culture and sensitivity to Bacteriology
Research Division, Department of Medical
Research within three hours of sample
collection.

Cerebrospinal fluid culture

After CSF was centrifuged at 2,000 rpm
X 5 minutes, two drops of pellet were
inoculated onto blood agar plate,
MacConkey agar plate, nutrient agar plate
and chocolate agar plate for isolation
of bacterial pathogens. Inoculated blood
agar plate and chocolate agar plate
were incubated in 5%-10% CO, containing
incubator. Isolated bacterial pathogen
was identified by biochemical tests
and proceeded to antibiotic susceptibility
testing.

Blood culture

The inoculated blood culture bottles,
containing 10 ml of trytose phosphate broth
with 0.025% polyanetholsulfonate (liquid),
were incubated aerobically at 37°C and
examined daily up to 7 days for visible
growth. If visible growth was seen,
a small amount of broth with a sterile loop
was inoculated onto blood agar plate and
MacConkey agar plate and incubated at
37°C. If there was no visible growth on the
first day, they were examined daily up to
7 days.

On the seventh day, the culture broth
was subcultured onto blood agar plate,
MacConkey agar plate, nutrient agar
plate and chocolate agar plate and then
incubated at 37°C overnight. If culture and
subculture were negative, it was reported
as “No growth after 7 days incubation”.

Antibiotic susceptibility testing

The antimicrobial susceptibility testing
was performed by modified Kirby Bauer's
disc diffusion method on Mueller Hinton
agar (Beckton-Dickinson, USA). For disc
diffusion test, commercially available
discs (Oxoid Limited, England) such as
penicillin (10 IU), ampicillin (10 pg),
flucloxacillin-amoxacillin (10 pg), oxacillin
(1 pg ), piperacillin-tazobactum (100+10 pg),
ciprofloxacin (5 pg), ceftriazone (30 pg),
ceftazidine (30 pg), cefotaxime (30 pg),
cefoperazone-sulbactum (75 pg), amikacin
(30 pg), gentamicin (10 pg), cefotaxime
(30 pg), choloramphenicol (30 pg) and
vancomycin (30 pg) were used. Escherichia
coli ATCC 25922 strain was used as quality
control strain.

Zones of inhibition obtained were measured.
Based on the zone size diameter according
to the guidelines of Clinical Laboratory
and Standard Institute (CLSI, 2012),
the isolate was interpreted as susceptible,
intermediate  and  resistant. In  this
study, the defining criterion for multiple
drug resistance (MDR) was resistance to
>3 of the antimicrobial agents belonging to
different structural classes.
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Data management

Demographic  characteristics, clinical
profile, microbiological spectrum and
antibiotic sensitivity pattern of study group
were analyzed. Data analysis was done
using SPSS version 15.0.

Ethical clearance

This paper was done after getting approval
from Institutional Ethical Review
Committee of University of Medicine 2,
Yangon.

RESULTS

Total 103 children were studied who were
among children of 0-12 years old with
pyrexia less than one week and clinically
suspected APM cases. Among them,
44 (42.7%) cases had abnormalities in
cerebrospinal fluid (CSF) examination
(CSF pleocytosis, reduced CSF glucose con-
centration less than 40 mg/dl and increased
CSF protein concentration more than
45 mg/dl).

Characteristics of study population

Among 44 clinically suspected acute
pyogenic meningitis cases, the commonest
age group was between two months and one
year (14, 31.8%) and male was slightly
predominant than female (1.09:1) (Table 1).

Table 1. Age and sex distribution in clinically

Clinical profile

Most of the children presented with fever
(90.9%) and convulsion (59.1%). Signs of
meningism such as neck stiffness (31.8%),
Kernig’s sign (18.2%) and Brudzinski’s sign
(11.3%) were detected (Table 2).

Table 2. Age group and presenting features in
clinically suspected acute pyogenic
meningitis cases

Presenting Age group Total

features 0-<2m 2m-<1ly 1y-<5y 25y (n=44) &
Fever 7 12 9 12 40 90.9
Impaired conscious 0 3 2 6 11 25
Irritability 1 1 3 5 10 227
Headache 0 0 1 5 6 13.6
Convulsion 7 11 4 4 26 59.1
Bulging and tense AF 2 0 0 0 2 4.5
Cough 0 4 1 0 5 11.4
Apnea 0 0 1 0 1 2.3
Rapid breathing 1 2 1 0 4 9.1
Respiratory distress 2 3 1 0 6 136
Poor feeding 1 2 1 2 6 136
Nausea/vomiting 1 4 3 0 8 182
Loose motion 0 4 3 0 7 159
Neck stiffness 1 2 4 7 14 31.8
Kernig's sign 1 2 2 3 8 182
Brudzinski's sign 0 0 1 4 5 113

m=month, y=year

Distribution between causal organism and
acute complications

Table 3. Distribution between causal organism
and acute complications

suspected acute pyogenic meningitis Acute complication A B C D E (Eﬁ')
cases Persistent fever 1 1 4 6
Age Male Female Total (n=44) Percent Quadriplegia/quadriparesis 1 1 1 3 6
0-<2m 4 4 8 18.2 Hemiplegia /hemiparesis 1 1
2m-<ly 8 6 14 31.8 Cranial nerve palsy 2 2
1y-<5y 6 3 9 20.5 Aphasia - - - 1 2 3
=5y 5 8 13 29.5 SIADH - 1 1
Total 23 21 44 Expired - - - 1 3 4

m=month, y=year

CSF abnormalities in clinically suspected
acute pyogenic meningitis cases

Among 44 children, 31 children (70.4%)
had only one CSF abnormality. Two CSF
abnormalities were found in 10 children
(22.7%). All CSF abnormalities were seen
in three children (6.8%).
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A=Staphylococcus aureus, B=Streptococcus pneumoniae,
C=Neisseria meningitidis, D=E. coli, E=Blood and CSF
Culture negative, SIADH=Syndrome of inappropriate
antidiuretic hormone Secretion

Table 3 shows that there were 11 cases
(25%) having acute complications and
4 cases of death (9%). Two expired cases
were from 2 months to 1 year age group.
Among 12 culture-positive cases, 5 children



had acute complications. Six children also
had acute complications among 32 culture-
negative cases.

Bacterial etiology

Among those 44 cases, 12 cases were
confirmed by detecting bacteria in blood
or CSF culture. Two cases had culture
positive in both blood and CSF. There were
6 culture-positive cases in CSF only and
4 culture-positive cases in blood only.
Staphylococcus aureus (33.3%), Neisseria
meningitidis  (16.6%), Escherichia  coli
(16.6%), Streptococcus pneumoniae (8.3%),
Enterococcus faecalis (8.3%), Streptococcus
viridians (8.3%) and Listeria monocytogenes
(8.3%) were isolated.

DISCUSSION

Incidence of APM in this study (27.2%) is
similar to other studies such as 24.2% in the
study of Mandalay Children’s Hospital? and
28.2% in the study of Salihat Sudan.

Among 44 children with abnormalities
of cerebrospinal fluid (CSF) examination,
31.8% belonged to two months to one year
age group. Similarly, the greatest risk (40%)
was found in one month to one year age
group in the study done at North Okkalapa
General Hospital and Yangon Children’s
Hospital in 1998.* Half of the incidence of
APM among children in Romania also
occurred in children under one year age.’
Therefore, the greatest risk was found in
two months to one year age group. The ratio
of male and female was 1.09:1 in this study.
There was no significant difference between
male and female like some studies:
M:F=1.08:1 in Myanmar study, 1998* and
M:F=1.2:1 in Libyan Arab, 1998.

CSF pleocytosis was detected in 38% of
children. Among them, 76.5% had total cell
count less than 50/mm® and 64.7% had
polymorph dominance. This study had
lower total cell count compared with two
studies of Myanmar.* ° Increased level of
protein in CSF was detected in 77% of
children. Among them, more than 100 mg%
in CSF was detected in 64.7% of children.

Protein level was as similar as other studies:
66% had more than 100 mg%' and 59%
had more than 100 mg% in CSF at YCH,
1995.° Reduced level of sugar in CSF was
detected in 13% of children, mean CSF
glucose was 16.8 mg% with the range
1-65 mg%. In contrast to this study, mean
CSF glucose was 17.8 mg% with the range
0-69 mg% in a study at YCH, 1982.”

In this study, the commonest presenting
features were fever (90.9%) and convulsion
(59.1%). Fever (98.38%) and seizures
(70.96%) were the common features in
the study of San Thanda, 2010.2 Signs of
meningism such as neck stiffness (31.8%),
Kernig’s sign (18.2%) and Brudzinski’s
sign (11.3%) were detected in this study.
Neck stiffness (59.52%) and positive Kernig's
sign (44.05%) were noted in the study done at
YCH, 1999.% Neck stiffness (100%), positive
Kernig's sign (90.9%) and Brudinski (59%)
were noted in the study done in Sudan, 2010.°
Incidence of meningism in this study was less
than those of other studies done b;/ Kyi Kyi
Shwe, 1999° and Salih, et al.* because
presenting features under one year were non-
specific in this study.

APM was confirmed in 27.2% of cases
by detecting bacteria in blood or CSF culture
in this study. Staphylococcus aureus
(33.3%), Neisseria meningitidis (16.6%),
Escherichia coli (16.6%), Streptococcus
pneumoniae (8.3%), Enterococcus faecalis
(8.3%), Streptococcus viridians (8.3%)
and Listeria monocytogenes (8.3%) were
isolated. CSF culture was more sensitive for
diagnosis of APM than blood culture in
this study because the incidence of culture
positive was more in CSF than blood
(eight CSF culture-positive cases and six
blood culture-positive cases were detected
among 44 children). In the study of Wai Mar
Tin, 2005, the most common organism
was Haemophilus influenzae (36.7%),
followed by Neisseria meningitidis (20%),
Staphylococcus  aureus  (16.7%) and
Streptococcus pneumoniae (16.7%).” There
was no Haemophilus influenzae detected in
this study.
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Out of eight CSF culture-positive cases in
this study, four (50%) culture-positive cases
belonged to two months to one year age
group and the organisms infected were
Streptococcus pneumoniae, Enterococcus
faecalis, Neisseria meningitidis and Listeria
monocytogenes in this age group. Pre-
treatment CSF culture or lumbar puncture
within 2 hours of antibiotic administration
revealed 74.8% of culture-positive cases in
a study done in India, 2011.° Therefore, the
etiology of APM among children in this
study had not been well characterized due to
prior treatment with antibiotics before
evaluation.

Out of six blood -cultures-positive cases
in this study, three (50%) belonged to less
than two months of age and the organisms
infected were Staphylococcus aureus, Strep-
tococcus viridians and Escherichia coli.
Half of Staphylococcus aureus were
resistant to flucloxacillin+amoxicillin and
vancomycin in this study. Staphylococcus
aureus isolates were resistant to cloxacillin
(50%) in the study of Wai Mar Tin, 2005.°

Two Neisseria meningitidis isolates were
100% resistant to cefotaxime, but both
were susceptible to ampicillin, ceftazidine,
cefoperazon+sulbactam, gentamicin, cipro-
floxacin and chloramphenicol in this study.
In the study of San Thanda, 2010,% Neisseria
meningitidis isolates were 100% resistant
to cefotaxime, ampicillin and gentamicin
but all were susceptible to benzyl penicillin,
chloramphenicol, ceftriaxone, ceftazidime
and amikacin. In the case of Neisseria
meningitidis isolates, the great majority were
susceptible to penicillin and ampicillin,
although strains with reduced susceptibility
have been reported in Europe, South Africa
and the United States.”

Two Escherichia coli isolates were totally
sensitive to ceftazidine and totally resistant
to cefotaxime, ceftriaxone, gentamicin,
ciprofloxacin and chloramphenicol in this
study. In a study done at Federal Medical
Centre, Niger, Escherichia coli isolates were
sensitive to chloramphenicol (71.5%) and
gentamicin (85.7%).%°
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One Streptococcus pneumoniae isolate
was sensitive to oxacillin, piperacillin+tazo-
bactam, ceftazidine, cefoperazon+sulbac-
tam, ciprofloxacin and chloramphenicol and
resistant to cefotaxime and ceftriaxone
in this study. In the study of Wai Mar Tin,
2005,° Streptococcus pneumoniae isolated
cases were ceftriaxone resistance (28.6%),
cefotaxime resistance (28.6%) and penicillin
resistance  (14.3%).° There has been
a worldwide increase in rate of penicillin
and  cephalosporin  resistance among
infection with Streptococcus pneumoniae.™

Multidrug resistance was seen in one
Enterococcus faecalis isolate and vanco-
mycin and cloxacillin were effective against
Enterococcus faecalis in this study.
Enterococcus faecalis, a natural inhabitant
of the mammalian gastrointestinal tract,
is naturally resistant to numerous antibiotics
and vancomycin is one of the last line
of defense for treating serious Enterococcus
faecalis infection."?

One Streptococcus viridian isolate was
sensitive to ampicillin, oxacillin, cloxacillin,
benzyl penicillin, ciprofloxacin and chlo-
ramphenicol. One Listeria monocytogenes
isolate was sensitive to piperacillin+tazo-
bactam, ceftazidine, cefoperazon+sulbac-
tam, gentamicin, amikacin and ciproflo-
xacin. In this study, there was an increasing
antibiotic resistance among the major
pathogens.

Acute complications were found in 25%
among males and also 25% among females.
There were three expired cases (12.5%)
among males and one expired case (5%)
among females. Among 44 children,
there were 11 cases (25%) with acute
complications and four expired cases
(9.1%). Among 12 culture-positive cases,
five cases had acute complications and
one child expired with culture-positive.

Among 32 culture-negative case, Six
children had acute complications and three
children expired with culture negative.
Persistent fever and quadriparesis/quadri-
plegia (13.6% each) were the commonest



acute complications in this study. The acute
complications were quadriplegia/quadri-
paresis (10.9%), persistent fever (9.4%),
hemiplegia/hemiparesis (6.2%) and hydro-
cephalus (6.2%) in the study of Wai Mar
Tin, 2005.° E. coli was isolated from an
expired case of one month old boy from
periurban area presenting with fever, fit and
acute gastroenteritis. E. coli growth was
resistant to cefotaxime that was given
empirically. Although two Neisseria menin-
gitidis isolates were totally resistant to
cefotaxime, they responded well to
cefotaxime in vivo. Therefore, the host
factor is one of factors against infection.
The overall mortality rate was 9.1% in this
study. In other studies done on meningitis,
the mortality rate was 7.8% at YCH, 2005%
and 6.45% at MCH, 2010.°

Conclusion

APM can be difficult to diagnose as the
symptoms and signs are often non-specific,
especially in young children. Most of
the bacterial isolates from this study
were resistant to currently using empirical
antibiotics (cefotaxime and ceftriaxone).
Surveillance for antibiotics resistant patho-
gens is particularly important in developing
countries, where unregulated use of anti-
biotics in the general community is
common.

Information obtained from this study will be
beneficial to establish clinical profile,
bacterial etiology and antibiotic sensitivity
of isolated bacterial organisms of APM in
children to reduce morbidity and mortality.

Recommendation

In this study, it was not possible to obtain all
the CSF and blood specimens prior to
antibiotics therapy because some patients
already had antibiotics before admission, or
CSF collection was usually performed after
commencing antibiotic in children. Thus,
this may have resulted in negative cultures.
Periodic review of causal organisms of
APM and their antimicrobial sensitivity are
an important part of clinical practice and it
can generate data to improve rational

prescribing of antimicrobial agent and guide
prevention strategies.
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This hospital- and laboratory-based, cross-sectional descriptive study was
done at 300-bedded Pyin Oo Lwin General Hospital from September
2014 to February 2015. The purpose of this study was to determine severity
of anaemia and types of abnormal haemoglobin among pregnant women
who attended antenatal clinics of study hospital. A total 500 pregnant
women were enrolled in which hematological parameters were assessed by
using Pentra-60 haematology auto-analyzer and serum ferritin level by
Mini-vidas, fully-automated Immunology analyzer. HbH inclusion detection
by Brilliant cresyl blue dye test and HbE by NESTROFT (Naked Eye Single
Tube Red Cell Osmotic Fragility test) were done and agarose gel
electrophoresis by SAS-MX Alkaline Hb-10 kits for qualitatively.
The overall prevalence of anaemia was 64.2% and third trimester group was
significantly higher than other groups (p<0.05). Moreover, 108 out of
321 anaemic cases (21.6%) were iron deficiency anaemia and 89 cases
(17.8%) had haemoglobinopathy in which 43 cases (8.6%) haemoglobin
E trait (HbAE), 6 cases (1.2%) p-thalassaemia trait (HbAA,), 2 cases
(0.4%) haemoglobin E B-thalassaemia (HbEF), 36 cases (7.2%) carrier of
o-thalassaemia trait (HbAH) and 2 cases were HbH disease (HbAA,H),
respectively. There was positive correlation between haemoglobin level,
haematocrit, RBC count, mean corpuscular volume and mean corpuscular
haemoglobin with haemoglobinopathy cases (p=0.001, p=0.016). Therefore,
this study recognizes the high prevalence rate and highlights that anaemia
remains a common health problem among pregnant women and it is also
required for screening programs and clinical management of haemoglo-
binopathies in this area.

Key words: Anaemia, Iron deficiency anaemia, Haemoglobinopathy pregnant mother

INTRODUCTION

Haemoglobinopathy is the common single
gene disorder and it causes severe clinical
signs and symptoms as well as clinically
asymptomatic. The severity of haemoglo-
binopathies can vary. Screening is afford
able and an accessible way to detect carriers,
and can be offered in a range of settings in
different societies: in high school, before
marriage, or in antenatal clinics. At present,
at least 6.5% of children worldwide are
carriers.” It is estimated that over 300,000
affected children are born each year and
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most are with sickle cell disease; while
about 60,000-70,000 are born with f-
thalassaemia. Most affected children are
born in countries with limited resources,
where priority tends to be given to tackling
high rates of infant and child mortality from
infection and malnutrition.?

The Southeast Asia Region (India, Thailand
and Indonesia) accounts for about 50% of
the world’s B-thalassaemia carriers: about

*To whom correspondence should be addressed.
Tel: +95-9792733321
E-mail: drkhinmoeaungdmr@gmail.com



40 million people and almost half of
homozygote births.® The carrier rate of the
abnormal haemoglobin is varied among the
different races in Myanmar. Carrier couples
have 25% risk in each pregnancy that the
child will have a serious haemoglobin
disorder, and timely information allows
them informed choice among reproductive
options, including prenatal diagnosis.”

The haemoglobin disorders, in particular,
are often regarded as incurable and,
therefore, “hopeless” and they are expensive
to treat. Thalassaemia patients may be left
untreated (indeed, they often die without any
diagnosis) or grossly under-treated. At the
same time, quality of treatment is firmly
linked to both survival rates and quality
of life. There are serious consequences
including limited prolongation of life, with
death usually occurring in adolescence or
early adulthood, increased complications:
major organ damage, transfusion-trans-
mitted infections, poor quality of life and
increased psychosocial burden.”

Anaemia is also one of the public health
problems and iron supplementation is an
effective measure for anaemia control.
National Anaemia Initiative Project supplied
the Ferrous Sulphate tablet and syrup to the
population but the prevalence of anaemia
is still medium magnitude of public health
problem according to the public health
significance of anaemia (WHO/ UNICEF/
UNU 2001).°> Thus, haemoglobinopathy
can cause the therapeutic problem with
ferrous sulphate tablet and syrup for the
anaemia patients.

Therefore, early diagnosis, effective treat-
ment and prevention are important for the
patients. Preventing thalassaemia is based
on identifying individuals at risk through
carrier screening programs or family history
and providing adequate information to
reduce that risk. The approach to deal with
the thalassemic problem is to prevent and
control births of the new cases. This requires
an accurate identification of couple at high
risk to have a thalassemic child. To design
such a preventive program and to assess the

public health burden in the population,
accurate population frequency data on a-
and B-thalassaemia in this area are required.

MATERIALS AND METHODS

This hospital- and laboratory-based, cross-
sectional descriptive study was done at
Pathology Research Division, Department
of Medical Research (Pyin Oo Lwin
Branch) and 300-bedded Pyin Oo Lwin
General Hospital. A total of 500 apparently
healthy pregnant women were recruited from
the antenatal clinic of Outpatient Department
using systematic sampling procedure from
September 2014 to January 2015.

Any pregnant woman, who had history
of hypertension, diabetes mellitus, acute
and chronic infection, tuberculosis, was
excluded from this study and their relevant
history regarding age, gravida, and general
health information was taken. Then, five
milliliters of venous blood samples were
taken after getting informed consents from
the participants after explaining the purpose,
risks and benefits of the research. All the
samples were collected by using the sterile
and disposable materials.

Hematological parameters were assessed
by wusing Pentra-60 haematology auto
analyzer for all cases. For biochemical
parameters, serum ferritin level was
determined by Mini-vidas, fully automated
immunology analyzer. HbH inclusion
detection by Brilliant cresyl blue dye test
and Hb E by NESTROFT (Naked Eye
Single Tube Red Cell Osmotic Fragility
Test) were done for screening and then
agarose gel electrophoresis by SAS-MX
Alkaline Hb-10 kits for qualitatively.

Data entry and analysis was done by SPSS
software 20.0 version. Frequency charts
were defined and continuous variables’
averages and standard errors (SE) were
calculated. The prevalence rates were
calculated with 95% Confidence Interval.

Regarding the ethical consideration, this
study was approved by the Institutional
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Ethical Committee of the Department of
Medical Research.

RESULTS

A total of 500 pregnant women who
attended the antenatal clinic during the first,
second and third trimesters were 29 cases
(5.8%), 193 cases (38.6%) and 278 cases
(55.6%), respectively. Age distribution in
these subjects was from 16 years to 47 years
and the mean age was 27.7 years (SE=
6.1 years). Body mass index (BMI) of all
cases were 23.35-49.22 and the mean
BMI was 24.98 (SE=3.86). Eighty-four
percentages of pregnant women were taken
folic acid tablet regularly, 77% took multi-
vitamin and minerals and only 31% took
iron tablets. Most of the people were
Myanmar (72.6%) and educational level was
secondary and above (57.2%). In this study,
291 cases (58.2%) had moderate income and
their family numbers were not crowded.

Table 1. Basic characteristics of 500 pregnant

women
Characteristics Number of cases Percent

Ethnics

Myanmar 363 72.6

Shan 46 9.2

Indian 33 6.6

Gorakha 30 6.0

Others 28 5.4
Gravida

Primigravida 246 49.1

2-3 213 42.6

24 41 8.2
Gestational period (Trimester)

First 29 5.81

Second 193 38.6

Third 278 55.6
Income (kyats/month)

<100,000 40 8

100000-200000 291 58.2

>200,000 169 33.8
Education

lliterate 9 1.8

Read & Write 6 1.2

Primary 199 39.8

Secondary & Above 286 57.2
No of family members

<4 330 66

>4 170 34
History of consanguineous marriage in her parents

Yes 18 3.6

No 482 96.4

Among 500 women, 246 cases (49.1%) were
primigravida, 213 cases (42.6%) were
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normal gravida and 41 cases (8.2%) were
multi gravida. The basic characteristics of
enrolled participants are shown in Table 1.

The prevalence of anaemia distributed in
this study are described in Table 2.

Table 2. Prevalence of anaemia among pregnant

women
. WHO (Hb below 11 g/dl)
Variables Percent  Mean SD
First trimester (n=29 women) 1.8 11.348 1.1639

10.413 1.1743
10.584 1.2241
10.562 1.2178

Second trimester (=193 women) 27
Third trimester (n=278 women) 35.4
Total (=500 women) 64.2

According to trimester, the prevalence of
anaemia by WHO (Hb<11l g/dl) criteria
were 1.8%, 27% and 35.4% in the first,
second and third trimesters, respectively.
Results showed that the overall prevalence
of anaemia among 500 pregnant women
was 64.2% and the third trimester group
was significantly higher than the other
groups (p=<0.05). According to medical
history taking of anaemia of these pregnant
women, 57.5% of cases reported tiredness
and weakness in present pregnancy. In
clinically, 53% of the subjects had sign
and symptoms of anaemia. The proportion
of severity of anaemia in this study is
described in Table 3.

Table 3. Proportion of severity of anaemia
among pregnant women

Severity of anaemia

Trimester Mild  Moderate Severe No Total
First 8 1 0 20 29
Second 123 10 2 58 193
Third 150 27 0 101 278
Total (%) 281 38 2 179 500

(56.2) (7.6) (0.4) (35.8)

On microscopic examination, out of
321 anaemic pregnant women, 57 cases
were found to be normochromic normocytic
anaemia and 264 cases were hypochromic
microcytic anaemia. Serum ferritin level
was measured in the 321 potential cases
of anaemia, 108 cases (21.6%) were iron
deficiency anaemia (By WHO, serum
ferritin level <15.0 pg/l).

By means of screening and confirmatory
investigations, 89 cases (17.8%) had haemo-



globinopathy in which 43 cases (8.6%) were
haemoglobin E trait (HDAE), 6 cases (1.2%)
were beta thalassaemia trait (HbAA)),
2 cases (0.4%) were haemoglobin E beta
thalassaemia (HbEF), 36 cases (7.2%) were
carrier of alpha thalassaemia trait (HbAH)
and the rest 2 cases were Hb H disease
(HbAA;H). The results of prevalence of
haemoglobinopathy with severity of anaemia
distributed in this study are described in
Table 4.

Table 4. Severity of anaemia and prevalence
of haemoglobinopathy among pregnant

women
Severity of
P A B C D E Total
Mild 6 34 2 35 0 77
Moderate 0 9 0 1 2 12
Severe 0 0 0 0 0 0
Total (%) 6(1.2) 43(8.6) 2(0.4) 36(7.2) 2(0.4) 89(17.8)

A =Beta thalassaemia trait

B =Haemoglobin E trait
C=Haemoglobin E beta thalassaemia
D=Alpha thalassaemia trait

E=HbH disease

The mean haemoglobin level and absolute
red cell values as well as other haemato-
logical parameters of pregnant women were
described in Table 5.

Table 5. Comparison of haematologicalpara-
meters among pregnant women with
haemoglobinopathy

Variables A B C D E (EJSI\L;Z)

Hb (g/dl) 98 97 97 102 88  0.001
+0.2 #0.7 *0.7 0.5 #1.5

Hct (%) 32.4 31.8 32.2 33.0 30.3 0.016
1.0 #21 #1.9 1.9 #3.1

RBC (10°/1) 41 42 42 44 40 0.016
+1.0 #05 *1.6 1.1 #1.2

MCV (fl) 71.3 705 61.5 729 69.5  0.001
+8.0 #5.0 3.5 4.8 #1.2

MCH (pg) 21.7 21.7 185 22.6 20.0  0.001
426 #20 *0.7 1.9 #4.7

MCHC (%) 30.3 30.7 30.1 31.0 28.7 0.464
0.6 *1.0 *0.6 1.0 2.0

WBC (10%l)  253.3 281.1 237.0 246.9 209.0 0.528
+43.1 +65.3 +58.0 +78.2 +41.3

Platelet (10%) 9.8 9.8 9.8 9.1 10.0 0.247

+2.6 25 *1.2 1.6 1.4

A =Beta thalassaemia trait

B =Haemoglobin E trait
C=Haemoglobin E beta thalassaemia
D=Alpha thalassaemia trait

E=HbH disease

There were significant associations between
the haemoglobin level, haematocrit (Hct),
RBC count, mean corpuscular volume
(MCV) and mean crpuscular haemoglobin
(MCH) with haemoglobinopathy cases
(p=0.001 and p=0.016). However, there was
no significant relation between mean corpu-
scular haemoglobin concentration (MCHC)
(p=0.464) as well as WBC (p=0.528) and
platelet count (p=0.247).

DISCUSSION

Anaemia is a global public health problem
affecting both developing and developed
countries with major consequences for
human health as well as social and economic
development. It occurs at all stages of the
lifecycle, but is more prevalent in pregnant
women and young children.® In 2002, iron
deficiency anemia (IDA) was considered to
be among the most important contributing
factors to the global burden of anemia.®

The prevalence rates of the anaemia were
321 of 500 women (64.2%) and prevalence
rate of iron deficiency anaemia (IDA) was
108 of 321 women (21.6%), respectively.
Out of anaemic pregnant women, 281 were
mildly anaemic, 38 showed moderate
anaemia and 2 got severe anaemia. The
prevalence rate of anaemia were 1.8%, 27%
and 35.4% in first, second and third
trimester, respectively. Thus, anaemia is a
severe public health problem (>40%) among
pregnant women which is consistent with
WHO recognition of anaemia as a problem
of public health significance.’

According to the data from World Health
Organization, the global prevalence rate
of anaemia among pregnant women was
(41.8%, 95% CI=39.9% - 43.8%) according
to the national surveys conducted between
1993 and 2005. There were about
31.7 million (41%) of pregnant women
suffering anaemia in Asia. In South East
Asia Region, the prevalence rate was (48.2%,
95% Cl=43.9% - 52.5%) and the highest
percentage was noted in Africa Region
19.3 millions (57.1%) (47.5% - 67.6%).’
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Therefore, the prevalence rate among
pregnant women was still high in Myanmar
compared to global as well as the regional
data. In a hospital-based, descriptive study
conducted in Thailand showed the prevalence
of iron deficiency anaemia in pregnant
women was highlighted the prevalence of
anaemia among pregnant women to be 14.1%
using the WHO criteria (Haemoglobin below
11 g/dl).® This depicted that the prevalence
of anaemia in Thai pregnant women was
lower than that of the present study.

In a nation-wide, population-based study in
India described that 70% of pregnant women
in the country are mildly anaemic and
42,6 percent are moderately anaemic.’
In the present study, however, only
56.2%, 7.6% and 0.4% of pregnant women
had mild, moderate and severe degree of
anaemia. It may be concluded that the
presence of anaemia in this study was
mainly mild anaemia and it was as similar as
India study.

National Nutrition Centre, Myanmar survey
from 2001 to 2003 reported the prevalence
rates of anaemia among non-pregnant
reproductive age women (in 2001), among
adolescent girl (in 2002), among pregnant
women (in 2003) and among under five
children (in 2003) were 45%, 26.4%, 71%
and 75%, respectively.’ In spite of various
programmes started by government, there
is no significant decline in the prevalence
of anaemia in this study. In this study,
only 31% (54 of 500 cases) consumed
regular iron tablet and the rest did not.
Different population background such as
income, education, lack of compliance as
well as premature discontinuation of iron
tablets were the likelihood of occurrence of
anaemia.

A study done in Pyinmana Township,
Myanmar, 2010, reported the prevalence
of anaemia and iron deficiency anaemia
among pregnant women 60.1% and 40.6%,
respectively."* Although the prevalence rate
of anaemia was more or less similar to the
present study, the prevalence rate of iron
deficiency anaemia was lower in the study
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compared to other studies. This could be due
to different diagnostic criteria for the
diagnosis of anaemia.

Moreover, the prevalence rate of anaemia
obviously increased from first to third
trimester (p=<0.05). This finding was the
same as many previous studies in pregnant
women at Maharaj Nakorn Chiang Mai
Hospital.*> ** Both haemodilution as well as
the increased demand of nutritional status
are the common causes of anaemia during
pregnancy worldwide. The haemodilution
reaches the peak at 32 weeks of pregnancy
and hence, the prevalence rate is signifi-
cantly higher in third trimester period.

Serum ferritin level (below 15 pg/l) was
used as the cut-off point to diagnose
IDA in the present study according to
Iron deficiency anaemia: assessment,
prevention, and control. A guide for
programme managers, Geneva, WHO,
2001." The prevalence rate of IDA in this
study was 21.6% and this result is in
accordance with the results of study
conducted in Chiang Mai Hospital.** 3

Haemoglobinopathies are the commonest
genetic defect worldwide with an estimated
269 million carriers. Certain populations
are particularly at risk of having a
haemoglobinopathy, for example, in South
East Asia, there are 90 million carriers, about
85 million in sub-Saharan Africa and
48 million in the West Pacific region.’® In
this study, there were Myanmar people 72.6%
and the rest were different ethnic groups.

In this study, 89 cases (17.8%) had
haemoglobinopathy among 500 pregnant
women. Other study in Thailand revealed
that the prevalence of thalassaemia carrier in
pregnant women 138 of 519 cases was
26.6%.% It may be concluded that the
presence of carrier was lower than Thailand
study. This could be due to different
diagnostic criteria for the diagnosis of
haemoglobinopathy. Therefore, future pros-
pective study is needed the tests to
determine the presence of main and minor
components of adult haemoglobin which



enables quantitative measurement of HbA,
HbA, and other abnormal haemoglobin
HbE, HbH and also HbF by advance
laboratory technology such as HPLC and
molecular genetic tests.

Ne Win and co-workers also assessed
that two hundred and nine B-thalassaemia
alleles of 158 unrelated Myanmar patients
(107 HbE pB-thalassaemia and 51 B-thalas-
saemia major) were analysed for -globin
gene mutations.® Brown JM, et al.” working
with 85 unrelated Burmese patients found
that 14 with homozygous [-thalassaemia,
70 with HbE/ B-thalassaemia and one with
HDbS/ beta thalassaemia. Six mutations have
been identified of which three, the G-T at
IVS-1 position 1, the G-C at 1VS-1 position
5 and the deletion of TCTT in codons 41/42,
accounted for 85% of the alleles.’

Regarding the absolute red cell values,
the indicators were significantly correlation
between the haemoglobinopathy groups
(Table 5 and p=<0.05). Furthermore,
a significant positive correlation between
the haemoglobin level (8.8+1.5) and HbH
disease was found in the present study
(p=0.007). Other study in Thailand revealed
that the best cut-off level of MCH in
predicting the thalassaemia carrier was
26.5 picograms. Positive MCH (<26.5 pico-
grams) gave the sensitivity of 95.2% and
specificity of 82.3% in screening a-thalas-
saemia 1 trait and p-thalassaemia trait."®

The present study showed a high prevalence
of anaemia (64.2%) and 86.5% (77 of
89 cases) were mild degree of anaemia and
13.5% (12 of 89 cases) were moderate
anaemia on screening haemoglobinopathy
among pregnant women at Pyin Oo Lwin
Township in which many races such as
Myanmar, Shan, Indian, Gorakha, Ka Chin,
Chin, Ka Yin and also Mon are resided and
is situated at hilly region above 1000 m sea
level. A nationwide study should be
conducted to collect or update information
on the prevalence and severity of anaemia in
various age groups as well as different

ethnic groups and socioeconomic groups
of the country.

Moreover, public health measures integrated
into maternal and child health care
programme have to establish to reduce the
maternal morbidity due to iron deficiency
anaemia. Thus, the results of present
study are useful for screening programs
and clinical management of haemoglobi-
nopathies in this area.
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