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EVD 2014 facts 
 1 in 50 health workers infected 
 $61.48 for a protective suit 
 Survivors of EVD have to abstain from 

sex for 90 days 
 One individual transmit the virus to 1.7 

people  
 19.980 burial kits needed (4) 

A story 
It  all  started  when  Mohamed’s  brother  came  home  sick  on  March  14,  and  had  been  diagnosed  with  
Malaria in his home village in Guinea. He had symptoms like vomiting, fever and respiratory 
difficulties. He only got worse and eventually went to the hospital where he passed away on March 
18. The body was taken home and prepared for the funeral whereas everyone who took care of the 
body, fell ill. At this point in time Mohamed was ill too. On March 21, Mohamed was admitted to the 
hospital. Late in the treatment, they found out that he was infected with EVD. When the medical 
staff from both MSF and WHO joined the local health team, a lot more sick people recovered – 
including Mohamed. When Mohamed was released healthy from the hospital he had lost his job. He 
was told that it was not possible to recover, and that he was already dead no matter what he did, yet 
he survived (9). 

Epidemics in recent time 

Among the global challenges that we face, many are ignored while some are embraced. In recent years 
two large outbreaks have caught our attention – the Ebola outbreak in West Africa and the Cholera 
outbreak in Haiti. Unfortunately the victims belong to poor, under-developed and less prepared 
countries.  

The largest Ebola outbreak in history  
The first reported case of Ebola virus disease 
(EVD) was in 1976 when there were two 
outbreaks; one in Democratic Republic of Congo 
near EVD river and one in Sudan (1). On March 
21th, 2014 a new outbreak of EVD was reported 
in Guinea. The outbreak rapidly spread to 
several countries and on the 8th of August 2014 
the outbreak of EVD was declared an emergency 
of public health of international concern, by the 
World Health Organization (WHO) (2). EVD is a 
viral infection causing severe illness with an 
average death rate of 50%.  Primates and 
humans are the ones at risk for disease (3).  

The disease is transmitted between humans 
through direct contact with body fluids such as 
blood, stool, urine and semen (1). The natural 
reservoir of the virus is unknown but is thought 
to be fruit bats (5). Health-workers are at high 
risk of being infected due to for example 
incorrect use of protective equipment. The 
disease is also transmitted during funerals and 
ceremonies, depending on how the dead bodies 
are handled and tracking of cases has been 
complicated by people moving across borders 
(6). The incubation period of EVD is 2-21 days 

and the infected person is not able to transmit 
the disease during this time (1). The first 
symptoms of EVD include fever, muscle pain and 
headache followed by vomiting and diarrhea 
and in the worst cases it also causes internal 
and external bleeding (7).  

In October 2014, more than 10 000 cases of EVD 
had been reported, from eight different 
countries; Guinea, Liberia, Sierra Leone, Mali, 
Nigeria, Senegal, Spain and The United States of 
America (US). Of these reported cases, there 
have been almost 5000 deaths (8). The EVD 
epidemic arrived when the world least expected 
it, pulling the social and economic strings for the 
worse. 
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The aftermath – when it could not get worse 
The affected West African countries already had 
a weak health care system before the outbreak, 
and reported the highest rates of maternal and 
child mortality in the world. The fear of EVD has 
now led to closing of many hospitals, resulting in 
a severely disrupted health system and 
difficulties for people to get treatment against 
other diseases such as malaria, tuberculosis and 
HIV/AIDS but also for respiratory and enteric 
diseases (10). Also, as EVD patients occupy most 
beds at the over-crowded hospitals, only few 
places are available for women giving birth to 
children (11). Additionally, children can no 
longer receive vaccines against preventable 
diseases nor get treatment against the most 
common childhood diseases.  

The fear of contracting EVD after visiting the 
few hospitals that are still open has further led 
to less people receiving essential healthcare. 
Together these things will probably result in an 
increase of deaths caused by other diseases 
such as malaria, especially since the rain season, 
usually associated with a peak in malaria cases, 
is approaching (10).  

Besides the direct suffering caused by the EVD 
outbreak, one of its consequences is 
malnutrition. The food security in the affected 
countries has decreased, partly due to farmers 
being ill, but mostly as a result of the new 

quarantine rules for goods transport. The food 
transport into the affected areas is blocked and 
has led to poor food availability in rural areas, 
resulting in hunger and malnutrition becoming 
an even bigger problem than the disease itself. 
According to Chris Barrett, professor of applied 
economics and management at Cornell 
University   “The   food   insecurity   effects   of   EVD  
are less obvious and visible, but potentially just 
as pernicious and may ultimately affect a larger 
population than the one contracting the 
disease”  (12). 

In West African countries usually the women are 
responsible for family care, which might explain 
why in Liberia, 75% of the deaths caused by EVD 
were in women. Many children have to witness 
their family members being taken away by 
people in safety suits and the stigma and fear 
associated with the disease can have 
detrimental effects on children in the affected 
areas (11). The fear of the disease has even 
resulted in violent events involving beating and 
killing of health workers (13). As the epidemic 
continues, businesses close down, people stay 
away from work and children miss school, 
leading to the collapse of the already weakened 
economies (10).  

Treatment – for the benefit of whom?  
EVD and its fatality rate has been known since 
the  70’s  and  the  work  towards  finding  a  vaccine  

against the disease 
actually begun in 
connection to the 
outbreak in Zaire, 
Congo, year 1995. Yet 
no treatment or 
protective vaccine 
against EVD is available. 
Why is this so? The 
costly process of 
producing a vaccine 
requires funding, and 
drug companies usually 
make a cost-benefit 
analysis on risk 
assessments based on 
western countries. Health worker taking care of a child. (Photo: Moore/Getty Image.) 
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Certainly the western countries do not feel 
threatened by EVD and have only considered it 
being   a   disease   of   poor   and   “faceless”   African  
people (14). However, the urgent need of an 
EVD vaccine has recently led to quick handling 
of two different vaccine candidates that are now 
being evaluated in phase I clinical trials 
conducted in Switzerland. Initial results are 
expected by the end of year 2014 and if the 
vaccines show to be effective, they will 
hopefully be available on the market at the 
beginning of year 2015 (15). Although several 
EVD drugs are under development, for now the 
only treatment is supportive care (16).  

Humanitarian response – was It quick enough? 
The 2014 EVD epidemic has caught various 
governments unprepared and the relief 
response received by the affected nations has 
been condemned by some healthcare 
organizations. The spread of the virus has been 
very hard on the West African nations, leaving 
those in charge in a tough battle between 
treating the infected and taking precautionary 
efforts for the non-infected. Throughout this on-
going outbreak, several organizations have sent 
their best medical personnel, high-tech aid, 
basic amenities and not forgetting the medical 
agencies involved in development of a vaccine.  

Despite the catastrophic death tolls, West 
African public health agencies, Medisan Sans 
Frontiers (MSF), United Nations (UN), WHO, US 
Centers for Disease Control and Prevention 
(CDC) and UN Mission for EVD Emergency 
Response (UNMEER) are some of the heavily 
involved authorities in the control of the 
epidemic. Their top priorities have been to stop 
the spread of the disease, ensure essential 
services and treat the infected (17). 

MSF was the first international organization to 
arrive in Guinea in March and they set up 
isolation centers for quarantine purposes in the 
Gueckedou area. Currently they have a total of 
3288 staff working at their six EVD Case 
Management Centres (CMC). MSF was 
responsible for bringing up the issue on safe 
burial   grounds   for   the   dead.   As   Sierra   Leone’s  
health system collapsed, MSF made an 

intervention by distributing 250 000 protective 
and disinfection kits, 500 000 anti-malarial kits, 
mosquito nets, oral rehydration salts and 
medications for respiratory tract infections (18). 
This goes on to show that other diseases, which 
are endemic in these areas, could not be 
ignored completely.  

Some of the challenges that MSF faced were full 
capacity at the CMCs, poor surveillance systems, 
delayed lab testing, few ambulances which 
actually increases the risk of cross 
contamination and more recently, orphaned 
children who do not have enough caregivers. 
MSF has held focus group discussions for 
different communities in Monrovia to reach out 
to them. As of October 17, WHO declared the 
end of the epidemic in Senegal and likewise for 
Nigeria on the 20th of October due to no new 
cases being reported in the last 42 days and 
MSF closed its intervention in these two places 
leaving a general follow-up routine with the 
government officials (18). The outbreak 
continues to be unpredictable for 
epidemiologists and this further clouds the 
decision making process for health agencies in 
terms of finding a tipping point for the EVD 
epidemic (19). 

Apart from international help, the local public 
health agencies in the affected counties have 
had their success stories owing to the effective 
policies that were implemented. One such story, 
which got the attention of the CDC, was the 
situation at Firestone district in Liberia where 
the disease was very well managed given the 
limited resources and manpower. CDC 
commented saying that Firestone was able to 
perform an efficient contact tracing and close 
monitoring of exposed people. They were also 
able to mobilize schoolteachers to talk to 
households and inform them about voluntary 
quarantine in case they were positive for the 
disease (20). 

CDC has so far been aggressively disseminating 
facts about EVD through the media and also 
through healthcare workers. The US sent its first 
5-person team to Guinea on the 31st of March 
and till now has pledged nearly $350 million to 
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the on-going EVD epidemic. The US agency for 
International Development Disaster Assistance 
Response Team has set up EVD treatment units, 
providing test-kits to research institutes and 
national hospital in Sierra Leone and Liberia and 
most importantly the recent set up of mobile-
test lab by the US NAVY (21). 

Meanwhile the US is more than just prepared 
for an outbreak after the first American patient 
died the 8th of October, after having been to 
West Africa. Intensive contact tracing, new 
Public Health Actions with regard to risk levels 
and treatment procedures for nurses and 
doctors have been reviewed and implemented. 
Increased paranoia in the US, could very well be 
why the CDC has come up with a new 
Emergency Department Evaluation for patients 
presenting EVD with a priority in mind to 
“Identify,  Isolate  and  Inform”  (22). 

With a combination of failing health systems, 
international indifference, local customs, 
densely populated capitals and lack of trust in 
authorities due to previous armed conflicts, the 
international aid organizations are continuously 
challenged to bring down the fatality rates and 
safeguard the rest of the population (23). 

Global response – precaution or paranoia?   
The stakes are extremely high with the current 
EVD epidemic and it has been forcing some 
countries to take on aggressive policies 
regardless of criticism from the West African 
nations. With heavy thermal screenings at 
several international airports, non-essential 
travel restrictions, temporary visa bans for 
people from infected countries and new public 

health recommendations, the security seems to 
be tightening and fear among people increasing.  

Lately   Australia   has   caught   the   media’s  
attention, with its suspension of entry visa for 
people from EVD-affected countries in West 
Africa (24) and The US has announced a Rapid 
Response Swat team to handle the situation 
with stricter infection control procedure (25). 
This has been faced with opposing comments 
stating that a more tenacious adaptive response 
is required to prevent a second transmission in 
the US since traveller self-reported screening 
procedures have been a failure so far.  

Meanwhile in West Africa, travellers exiting the 
country undergo a thermal screening and are 
required to fill out a questionnaire. Many 
authorities have mixed reactions to exit 
screening as it failed in the case of the American 
who flew into the US with EVD incubating in his 
body throughout his travel. With the growing 
airport travel systems, it is also impossible to 
track thousands of passengers for that one 
person who has had potential exposure to EVD 
(26). 

Recently statistics have been pouring in from 
CDC and WHO, denoting the fall in number of 
deaths and new cases being reported. Officials 
say that these numbers must not be 
misinterpreted into victory because they do not 
know how many cases have been unaccounted 
for. With a low health worker to patient ratio, it 
would be foolish to predict that the countries 
are recovering and everything should be back to 
normal. There are several mountainous areas in 
these regions to which we do not know if the 
virus has made its way and it is difficult to 
communicate with the locals when there are on-
going communal fights. 

The pathetic condition of health workers who 
were brutally murdered shows that ignorance 
persists and poses a greater threat than the 

Health worker working in a mobile lab in Liberia. 
(Photo: WHO/P. Desloovere) 

“I  guess  the  hope  is  that  more  
Americans and Europeans contract 

Ebola” 
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disease itself. It may seem wrong to judge the 
response from the rest of the world, but it is 
only right to say we have yet to give our best. 
Organizations fumble during such crisis due to 
abundant red tape, failing systems and lack of 
awareness among the local people. While there 
have been EVD outbreaks previously why were 
there no rush for a vaccine back then?  

According to Pr. Swartling Peterson, professor in 
Global Health at Uppsala University, when asked 
why it took so long time for the world to react 
and help the affected countries he answers 
“One   would   wish   that   the   world   would   help  
these countries out of human right causes but it 
seems like it is mostly the self-interest that 
drives us. I guess the hope is that more 
Americans  and  Europeans  contract  Ebola.”   

The cholera outbreak in Haiti 
In January 2010, a devastating 7.0-magnitude 
earthquake struck Haiti. Around 200 000 people 
were killed, 300 000 people were injured and a 
large number of buildings and hospitals were 
destroyed. Damage to airport and roads and 
blockage of import of goods, led to a national 
disaster with complicated communication and a 
water and hygiene emergency. About ten 
months after the earthquake, cholera hit Haiti 
after having been away for almost a century 
(27). The source of the outbreak has been 
traced back to leakage of sewage pipes from UN 
peacekeepers’   camp,   into   the   Meye   stream   of  
the Artibonite River (28), which is the largest 

river of Haiti, involved with lot of human 
activity. The extensive use of the river for 
drinking, washing and irrigation, together with 
poor sanitary conditions in Haiti, allowed an 
explosive nationwide spread of the disease (29).  

Cholera is a severe diarrheal disease caused by 
the toxin producing bacterium Vibrio cholerae 
(27). As the bacterium is water-borne, 
transmission occurs through ingestion of 
contaminated water or food and spreads 
between individuals rapidly. (32) Although many 
times asymptomatic or mild, infection with the 
cholera toxin can cause vomiting and acute, 
watery diarrhea that rapidly leads to severe 
dehydration and death, if left untreated (30). 
Lack of basic infrastructure and poor water 
sanitation in Haiti has led to environmental 
conditions favorable of persistence of the 
bacteria, causing a long-lived epidemic. Still 
after four years, the cholera epidemic in Haiti is 
ongoing, and has caused disease in more than 
700 000 people and taken more than 8500 lives 
(29). 

Treatment – not the biggest challenge  
There are three different treatments against 
Cholera; rehydration therapy, antibiotic 
treatment and zinc treatment (33). Rehydration 
therapy mostly includes oral rehydration salts 
but also intravenous fluids and electrolytes (34). 
When using antibiotics it is almost always 
together with hydration, and it is only 
recommended for severely ill patients (35). Zinc 
treatment could be used to prevent or decrease 
the incidence of diarrhea, most often in children 
(36). The most common treatment used is oral 
hydration salts, which can treat 80% of the 
infected persons. There are two vaccines 
available today called Dukoral and ShanChol. 
Both are two-dose oral vaccines (37) and 
because of this it takes several weeks for an 
individual to have full protection, which is why 
ordinary methods of prevention should not be 
replaced by vaccination only (30).  

The National Sentinel Surveillance System and 
the Internally Displaced Persons Surveillance 
System are two syndrome-based disease-
surveillance system that were established by the 

Five cholera facts 
 The Ganges delta in India is the original 

reservoir of the bacterium causing 
Cholera  

 If not treated, cholera can kill within 2 
hours 

 About 75% of infected individuals are 
asymptomatic 

 80% of the cases can be treated with 
oral rehydration salts (IV in more severe 
cases) 

 Outbreaks are caused by serogroups O1 
or O139 of Vibrio cholerae (30, 31) 
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health ministry after the earthquake. With these 
two systems there was a weekly reporting of 
acute watery diarrhea. However, there was a 
need to track an emerging epidemic, which 
these two systems were not designed to do. A 
surveillance system specific for Cholera was 
designed that could capture daily reports 
instead of weekly and also immediately working 
in the affected areas (38). The Haitian Ministry 
of Public Health and Population (MSPP) are the 
ones receiving the daily case count from all the 
hospitals and clinics. These will then send the 
information to department-level officials that 
forward the data to the central government 
officials. After the earthquake, CDC were 
provided a donation of $2.5 million which made 
is possible for CDC to build a new facility which 
later on gave place for surveillance of the 
cholera outbreak. There are more than 100 
different surveillance sites that make it possible 
to detect the disease quickly and have a 
response within 48 hours (39).  

For long-term cholera control, the development 
of water and sewage treatment systems is the 
best intervention system. This will prevent 
contaminated water and foods and provide the 
population with safe drinking water (40).  

International health care to the rescue 
The Cholera epidemic after the 2010 Haiti 
earthquake had undertaken an unacceptable 
death toll and continues to do so. WHO, CDC, 
Pan American Health Organization (PAHO), UN 
and United Nations Stabilization Mission in Haiti 
were among the first few organizations to 
respond. When the first clustered cases found 
along the Artibonite River were reported to 
local public health laboratory, CDC was notified 
immediately and medical teams were flown in 
together with sufficient medical and basic food 
supplies (32). Epidemiologists were soon thrown 
into a web of cases while trying to locate the 
index case and trace the source of the cholera 
outbreak. CDC had deployed 183 staff to 
participate in the outbreak while European 
Commission’s   Humanitarian   Aid   and   Civil  
Protection (ECHO) department spent a sum of 
€37   million   in   terms   of   providing   42   new  

treatment facilities, hygiene kits for 1.3 million 
people and improved sanitation facilities for 
almost 900 000 people (41).   

 

Such tremendous aid did not come easy, as it 
had to face the underlying local challenges 
before reaching its target. Haiti was already one 
of the poorest in Latin America and a high 
proportion of its population had no access to 
clean water or sufficient food supply, had less 
immunity against infectious diseases, and no 
sanitation at all. The UN peacekeeping forces 
and healthcare workers had to struggle to get 
the treatment to the people due to a loss in 
infrastructure from the earthquake (43).  

Overall, humanitarian work in the region was 
aimed at establishing accessible Oral 
Rehydration Points, strengthening the capacities 
of the health system staff and reinforcing the 
epidemiological surveillance to get a clearer 
picture of the outbreak.  Health officials needed 
daily reports on cases so laboratory facilities 
were expanded and more funds were put into 
training clinical staff. Compared to Haiti, the 
situation in Dominican Republic (DR) was better 
handled. The borders were not closed and the 
Ministry of Health in DR set up treatment and 
diagnostic capacities, monitored chlorination 
levels in water systems and sanitation was 
pumped up in border markets, schools and at 
mass gatherings. Almost 89 percent of residents 
at Santa Domingo in DR were educated on 
Cholera prevention so the dissemination of 
information had gone on the right track (44).  

Five basic cholera prevention 
messages 
 Drink/use safe water 
 Wash hands often with soap and safe 

water 
 Use latrines or bury your feces, do not 

defecate in the water 
 Make sure food is safe, cook it well  
 Keep kitchen and other areas in the 

home clean (42) 
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In 2013, the national government together with 
the UN Central Emergency Response Fund and 
ECHO came up with the 10 year Cholera 
elimination plan which will bring down the 
transmission rate by improving overall hygiene 
and the incidence rate on a budget of USD$ 2.2 
billion. The current efforts include 
epidemiological surveillance at the county and 
central level, providing a rapid detection test for 
every suspected case so that differentiation 
between cholera and diarrhea can be made, and 
a national alert and mobile system which will 
respond within 48 hours with the WASH 
program by attending to suspected cases and 
initiating water quality control programs. Since 
2010, the UN has supported sensitization 
campaigns to increase awareness of necessary 
prevention and hygiene measures, reaching 
more than 700 000 families (32).  

The UN (UNICEF/PAHO/WHO) and the Ministry 
of Health carried out a vaccination campaign 
targeting 600 000 people in areas of cholera 
persistence. The first phase of the campaign, 
which covers the communes Petite Anse in the 
North and Cerca Cajaval in the Center, took 
place during the first week of August 2013 

targeting 107 906 people in two affected 
communes. However, an assessment of vaccine 
deployment capacity by MSPP indicated lack of 
adequate cold-chain capacity and a critical 
shortage of human resources to immunize a 
large proportion of the population and pointed 
out that it will require time for them to develop 
the protective immunity. In September 2014, 
Haiti launched another vaccination campaign in 
high-risk areas, led by the MSPP and UN with 
global stockpile that was created in 2011 (45). 
As good as it sounds to have continued aid from 
international organizations one must look at 
how the locals are adapting to the situation and 
if they are taking on the weight of the recovery 
process on their shoulders. If it is left to the 
humanitarian agencies to control the clusters of 
cholera, then the epidemiological peaks might 
continue well into 2015 and it will put a drain 
across all international funds. A more informed 
approach based on cholera education and 
training, cooperation between the local 
communities and national government and on 
getting the economy pumped up will alleviate 
the vulnerabilities for Haiti.  

 

Woman collecting contaminated water in Haiti. (Photo: CBC News) 
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The two outbreaks in a nut shell 
During both outbreaks it has been challenging 
for the local governments in the affected 
countries to reach out to the public and help 
resume core functions. Lack of coordination 
between the international humanitarian 
response and local authorities has reflected on 
the crisis management level. The people from 
lower-tier communities have not been receiving 
much on their end and their opinion on how to 
deliver food and medical aid has sometimes 
been excluded.  There is a need for a solid 
system in place for disaster management by 
having more trained personnel who can work 
hand in hand with the international community 
too.  

In common, elimination of the EVD outbreak 
and Cholera outbreak is very dependent on the 
countries’   overall   infrastructure,   hygiene   and  
health care system leading them to be diseases 
of the poor. The lethality of EVD is significantly 
higher than that of Cholera, leading to the 
results of disease appearing much faster for 
people in the affected areas. Consequently the 
response and fear in the world has been much 
greater for EVD than for Cholera, which might 
hopefully quicken its elimination. 

By: Kimia Maleki, Nivedhidha Shan and Elin 
Liljeroth 
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PART II: Snapshots from Bangladesh 

 

 

 
Students participating if the field trip to icddr,b in Dhaka, Bangladesh and that have completed PART II of this 
journal, accompanied by course organizers at icddr,b. From left to right: Dr. Aftab Uddin, Mujo Numanovic, Dr. Md. 
Abdus Salam, Stina Hellman, Cajsa Classon, Roberta Biasiotto, Malin Eriksson,Víctor Lorente Leal, Sultan Alanazi, 
Hanna Lindberg, Louise Lidemalm, Matilda Svensson, Christoffer Karlsson, Olivia Borg, Angelica Tegehall, Evangelos 
Mourkas, Lilla Márki and Shakila Banu. (Photo: Oronno Anam) 
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Introduction 
The  People’s  Republic  of  Bangladesh  is  a  country  situated  east  of  India,  bordered  by  Burma,  Nepal  and  
Bhutan and the Bay of Bengal. It is considered the 8th poorest country in the world, and as such, faces a 
list of problems that range from malnutrition, infectious diseases and social inequality. Bangladesh is a 
parliamentary republic and its people mainly follow the muslim religion, although there is a fraction of 
Hindus. The country is divided into seven administrative divisions, which are further divided into districts 
(zillas) and subdistricts (Upazillas). Dhaka, the capital city, is situated in the Dhaka district located in the 
Dhaka administrative division. 

The health system of Bangladesh is still developing, and is already achieving astonishing results in some 
areas, especially those where the International Centre of Diarrhoeal Diseases Research in Bangladesh 
(icddr,b) is allocated. Healthcare starts at the community level and sub-district levels; with community 
health centers located close to villages and primary care sub-district hospitals situated in different parts 
of the Upazilla. Specialized healthcare is often offered in district hospitals, although in many cases 
treatment is referred to Dhaka or other important cities. The health system in Bangladesh is public, but 
patients must pay for their medicines. There are also private hospitals which offer more expensive 
services, and traditional doctors that assist certain communities. Control and surveillance of infectious 
diseases is carried out by the Institute of Epidemiology, Disease Control and Research (IECDR) in Dhaka.   

 The Icddr,b was first established in 1960 as the SEATO Cholera Research Laboratory (CRL).  The initial 
research performed there concerned diarrheal diseases, which led to the development of the oral 
rehydration solution (ORS) which has proved to be an effective way to treat dehydrated patients.  Today, 
the Icddr,b is not only a research center but also a center for humanitarian aid, and functions as a 
training center for education in how to improve the health of the Bangladeshi people living in poverty. 
The aim of the Icddr,b is to perform high-quality research that could help improve the health situation in 
Bangladesh, Asia and developing countries in general. Currently, there are two Icddr,b hospitals; one 
located in Dhaka and the other located in Matlab. In addition to the hospitals, an extensive network of 
field sites are located in rural and urban areas to support surveillance, and population-based and health 
system-based research. The activities of the Icddr,b are funded by four core donor countries, Canada 
(Department of foreign affairs, trade and developement), the United Kingdom (DFID), Sweden (Sida) and 
Australia (DFAT). 

By: Malin Eriksson, Evangelos Mourkas and Víctor Lorente Leal 
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Malnutrition and tuberculosis in Bangladesh – with special emphasis 
on young (up to five years of age) children  

 Out of the total 19 million children below the age of five in Bangladesh, 7,8 million are underweight 
and 0,6 million suffer from severe acute nutrition (SAM). Immunosuppression due to SAM and poor 
sanitary living conditions increases the susceptibility for infectious diseases in those children. 
Bangladesh is also a tuberculosis (TB) endemic country with approximately 630,000 infected 
individuals, out of which about 80,000 dies every year. Underdiagnosis due to outdated and 
insensitive detections methods of the general population leads to high exposure of children to the TB 
causing agent Mycobacterium tuberculosis. How does this situation impact SAM affected children?  

Malnutrition, from a global and Bangladeshi 
perspective 
Malnutrition, caused by undernutrition is a 
condition acquired through a daily diet 
containing insufficient amounts of nutrients 
such as proteins, carbohydrates, fats, vitamins 
and minerals, to maintain normal body 
functions. In early childhood, a diet sufficient in 
the amount of calories coming from these 
nutrients is critical for normal growth, 
formation, development and function of the 
skeleton, muscles, brain and immune system, 
etc. Malnourished children are therefore more 
susceptible for infections, organ dysfunctions, 
cognitive impairments, etc. (1). In developing 
countries such as Bangladesh, the malnutrition 
of children is often inherited because of the 
malnutrition of pregnant women with low 
socioeconomic status before, during and after 
the pregnancy (2). Because of the increased 
susceptibility for infection and poor sanitary 
conditions, millions of malnourished children in 
Bangladesh are frequently suffering from acute 
and chronic diarrhea caused by the 
gastrointestinal pathogens. The diarrheal 
diseases are worsening the malnutrition, often 
with deadly outcomes.  

The most common type of malnutrition the 
Bangladeshi children suffer from is protein-
energy deficiency, due to an insufficient calorie 
intake, a condition also known as marasmus. 
The insufficient calorie intake also causes 
deficiency of vitamins and minerals, especially 
vitamin A (1). Eventually, marasmus manifests 
physically as children being underweight for 
their age. Underweight is defined as a deviating 

lower weight of a child compared to the 
expected weight range for children in the same 
age group according to the World Health 
Organization (WHO) (3). The proportion of this 
underweight deviation to the expected weight is 
a clinical indicator of the severity of 
malnutrition. The severity is defined into 
moderate acute malnutrition (MAM), and 
severe acute malnutrition (SAM) (3). 

Globally, 101 million children below the age of 
five are underweight, from which 20 million 
suffer from SAM. In Bangladesh, among the 
total 19 million children at the same age range, 
7,8 million are underweight. Out of these 7,8 
million underweight children, 0,6 million suffer 
from SAM (4). However, due to the easily 
acquired infections or/and emerging food crises, 
MAM easily progress into SAM, which is the 
most common death reason in children below 
the age of five (3). 

Researchers in Bangladesh have over decades, 
conducted studies that consistently show an 
increased susceptibility and mortality for 
common diarrheal diseases in children suffering 
from SAM. This has in turn led to improved 
health care of those affected, for instance the 
development of oral rehydration solution (ORS). 
However, little emphasis has yet been given to 
the SAM affected children infected with 
Mycobacterium tuberculosis despite the known 
high mortality rate in those children, especially 
if co-morbidity with HIV/AIDS and/or diarrheal 
diseases is present. For this reason we wanted 
to emphasize TB-burden in small children in 
Bangladesh      
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Tuberculosis, from a global and Bangladeshi 
perspective   
Tuberculosis (TB) is an infection caused by the 
bacteria M. tuberculosis. TB infection might be 
latent without giving any symptoms, or active 
with symptoms such as heavy cough, fever and 
weight loss (5). TB is spread through airborne 
droplets coming from persons with active TB 
infections (5,6). Often the disease affects the 
lungs (pulmonary TB), but TB can also be found 
elsewhere in the body (non-pulmonary TB). TB is 
still a treatable disease, treated by a cocktail of 
several different types of antibiotics taken over 
a prolonged period (6 months). However, there 
is an emerging resistance development to these 
antibiotics (3). Of diseases caused by a single 
infectious agent, only HIV/AIDS kills more 
individuals globally than TB. Out of the 1.5 
million deaths from TB in 2013, approximately 
74,000 of these were in children up to the age 
of  15  years.  TB  is  often  referred  to  as  a  “disease  
of   the  poor”  because  95%  of  TB  related  deaths  
occurs in low and middle-income countries (6). 

Bangladesh is ranked as sixth out of the 22 
highest burdened TB countries, with 
approximately 630,000 infected individuals, out 
of of which about 80,000 dies every year (6). A 
vaccine against TB known as the BCG-vaccine 
has been available since 1921. BCG is widely 
administered amongst the children in 
Bangladesh, but the BCG protection rate ranges 
between 0 and 80% (7). According to WHO, 
4667 cases of TB were reported among the 
Bangladeshi children in 2011(6).  

One big reason why countries such as 
Bangladesh are continuously being TB endemic 
is because they cannot afford advanced and 
sensitive molecular tests for TB detection. 
Instead they rely on the sputum smear 
microscopy. In this outdated detection method, 
sputum sample is collected from a patient, 
smeared and fixed on a glass slide and stained 
with a dye (8). This dye is supposed to attach to 
M. tuberculosis and make the bacteria visible in 
the microscope. However, the detection rate 
with this method is only about 57% and detects 

TB only in the individuals with highly 
disseminated active stage of TB (7). 

The poor reliability of this detection test 
method hits hardest against the Bangladeshi 
children, especially the young children (7). The 
under-diagnosis of TB in adults and adolescents 
decreases the rate of medical interventions and 
prevention cautions that consequently increases 
the exposure of the more susceptible young 
children to M. tuberculosis in their own homes 
(7). 

Young children do not naturally produce enough 
amounts of sputum, but if a TB-infection is 
suspected, the sputum production can be 
induced by saline aspiration of the lungs. 
Another option is gastric aspiration method, 
which is meant to collect gastric juice samples, 
and in that way microscopically detect 
swallowed M. tuberculosis (8). However, any of 
those two methods tend to collect enough with 
bacteria for detection. In the end, those 
procedures are considered to be so painful and 
uncertain that medical doctors often omit such 
examination of young children. Altogether, this 
leads to an underestimation of TB-infections 
among the young children in Bangladesh (7). 

“Two   hundred   children   die   from   TB   every   day.  
Yet it costs less than 3 cents a day to provide 
therapy that will prevent children from 
becoming ill with TB and 50 cents a day to 
provide treatment that will cure the 
disease…But   before   we   can   give   prevention   or 
treatment we have to find the children at risk of 
TB.”  - Dr. Lucica Ditiu, the Executive Secretary of 
the Stop TB Partnership.  

Besides the issues already mentioned, the 
young children living in the slums face other 
additional problems. In the over-crowded slums 
with poor vaccination compliance and poor 
accessibility to health care, the children are 
more frequently exposed to M. tuberculosis and 
thus more likely to acquire primarily TB 
infections (7). Furthermore, the high burden of 
malnutrition and diseases caused by poor 
sanitary conditions in the slum areas makes 
those primarily TB- infected children more 
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susceptible to the activation/reactivation of TB 
(7). The prognosis for children suffering from 
SAM and active TB-infections without a proper 
medical treatment is very poor (7). 

Malnutrition and TB in Dhaka, Bangladesh 
Little is actually known about the morbidity and 
mortality in young children suffering from SAM 
and active pulmonary TB. There is still a debate 
if SAM directly by its own increases the risk for 
the primary TB-infection in young children. 
However, it is generally known that the 
morbidity, mortality, activation and reactivation 
of TB are much more frequent in young children 
than in adults. This phenomenon is usually 
explained by the immaturity of the immune 
system in young children (9). When considering 
the fact that SAM in young children interferes 
with development of the immune system, 
children suffering with SAM should then 
obviously be more vulnerable to TB-infections 
than nourished young children.   

It has been shown that young children suffering 
from SAM, hospitalized due to acute pneumonia 
due to other pathogens than TB, have at least a 
15 times higher mortality rate than small 
children with acute pneumonia but without 
SAM (10). Nevertheless, Dr. Md. Chisti at the 
icddr,b hospital in Dhaka estimates that 70% of 
the young children with SAM and TB actually 
survive the hospitalization, if the severity of 
malnutrition is managed, and proper antibiotics 
are given to clear the infection. 

SAM in children is managed at the icddr, b 
hospital via a national nutrition program (NNP), 
in which all hospitalized SAM children are fed 
(when active TB is under control) until they are 
no longer severely malnourished. Besides the 
feeding of the children, the mothers also 
participate in the program to learn how to cook 
and feed their children, to avoid a future 
regression of SAM. However, a follow up of 
these children is not implemented in the NNP 
and that, according to Dr. Chisti is a problem. 
The absolute majority of these children are 

living in the slums with parents who cannot 
afford proper food and/or afford a continuous 
antibiotic treatment. Many of these children are 
soon on the same track again, suffering from 
SAM with a reactivation of TB or if the earlier 
infection is cleared, a new primary TB-infection. 
The discontinuation of antibiotic treatment can 
also lead to the onset of drug resistance. As 
mentioned before, many of the malnourished 
children who survive have cognitive 
impairments later in their adult life. In turn, it 
decreases the probability of them being able to 
provide better living conditions for the next 
generation.            

What can be done?  
During our visit in Bangladesh we could clearly 
see that there are plenty of educated, 
competent, engaged and visionary people, who 
are aware of the problems the Bangladeshi 
people face. However, the money is the largest 
limiting factor for further improvements, as well 
as some legal aspects in the country. To prevent 
malnutrition, the food situation for the poor 
people must be improved, which can only be 
done by further development of the country. 
During that time children in the slums must get 
help with food supply and more sanitary 
conditions. There is an emergent need for a new 
more efficient TB-vaccine and an efficient 
vaccine program for all socio-economical strata, 
to protect young children from being infected. 
Alternatively, implementation of an efficient 
national screening program for TB, and resulting 
medical interventions could also protect those 
children from TB-infections. However, it may 
take a very long time until such improvements 
are possible in Bangladesh. And last but not 
least antibiotics should become a prescription 
medication, otherwise the resistance 
development will make tuberculosis to an 
untreatable disease again.      

By: Hanna Lindberg, Sultan Alanazi and Mujo 
Numanovic 
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Unintended pregnancy and unsafe abortions in Bangladesh 

Unsafe abortions are one of the most neglected sexual and reproductive problems around the world 
today, leading to the death of 8 women each hour. Women in developing countries where abortion is 
illegal or inaccessible are especially vulnerable to facing complications after terminating an unwanted 
pregnancy. In Bangladesh, abortion is illegal, but the procedure is still preformed in high numbers all 
over the country. Dr. Fauzia Akhter Huda (icddr,b, Dhaka, Bangladesh) focuses her research on 
unintended pregnancies and unsafe abortions, and with her help we have examined the wide 
spectrum of difficulties concerning unsafe abortions in Bangladesh today. 

Based on a law from 1860, abortion is still illegal 
in Bangladesh unless it is the only way to save a 
woman’s   life.   It   is   well   known   that   banning  
abortions does not reduce the number of 
procedures actually being performed in a 
country, and that the only result from such a 
law is an increase in the number of unsafe 
abortions and abortions in general Box: 
Important terms) (1, 2). Instead of the abortions 
being performed in a safe and regulated 
environment at hospitals, they take place under 
clandestine and unsafe circumstances and/or 
are performed by unskilled providers (1, 2). 

Unsafe abortions and related risks 
Unsafe abortion is associated with several 
different complications causing a wide range of 

symptoms. In Bangladesh, 29% of all women 
that undergoes an unsafe abortion are reported 
to have post-abortion bleeding lasting for more 
than three weeks, and 70% of them get 
persistent fever (3). Common complications 
after an unsafe abortion are high fever and 
inflammation of the uterus, which is induced by 
bacterial infection. If the person who performs 
the abortion lacks knowledge in how to work 
under sufficiently sanitary conditions, it will 
increase the risk of introducing bacteria into the 
uterus and thereby the risk for infection. This 
may in the end lead to the most lethal 
complication from an unsafe abortion: sepsis 
and septic shock (Box: Important terms). 
Bacteria can enter the uterus (which is normally 
a sterile environment) by usage of 

Abortion rates tend to be lower in regions that have liberal abortion laws. (Source: Sedgh G et. al. Induced abortion: 
Incidence and trends worldwide from 1995 to 2008. Lancet. 2012) 



18 
 

contaminated and non-sterile instruments or 
objects during the procedure. The bacteria that 
are most often associated with infection of the 
uterus are Escherichia coli and Staphylococcus 
aureus (4). These are two of the most common 
bacteria normally living on our body without 
causing any harm, but will cause problems when 
they end up in places that are normally sterile. 
Cases with other bacteria such as Enterobacter 
aerogenes, Proteus vulgaris, Clostridium 
perfringens, and various kinds of hemolytic 
streptococci and staphylococci have also been 
detected. Infections like these are also often 
caused by a combination of the bacteria 
mentioned above (5). Infection may cause 
hemorrhages, infection of the pelvis, puncture 
of the uterine, inflammation of the inner 
abdominal wall and causes severe pain for the 
affected woman (5, 6). If the infection is allowed 
to progress, bacteria can reach the blood 
circulation and sepsis occurs. Sepsis causes 
symptoms such as high fever, decreased body 

temperature, low blood pressure and 
respiratory distress. If the blood pressure of the 
septic patient drops to a very low level, she 
develops septic shock. Septic shock may lead to 
kidney failure, bleeding susceptibility and the 
incidence of blood clots (5). Sepsis and septic 
shock are highly lethal if not treated, and 
treatment is done by intravenous distribution of 
fluids and broad-spectrum antibiotics (7). In 
countries where abortion is legal, sepsis caused 
by abortion is rare. It is way more common 
where the procedure is illegal or considered 
immoral by the general public (8). 

Unsafe abortions around the world 
Unsafe abortions are a significant cause of 
illness among women in developing countries. 
An estimation of 21.6 millions of unsafe 
abortions took place worldwide in 2008, and 
almost all of these were reported in developing 
countries. The same year, around 47.000 
women died from subsequent complications (4). 
In developed countries, the rate of unsafe 
abortions is estimated to be around 6%, but if 
taking Central Asia as an example, the rate is 
more than ten times higher (65%) (9). In 
Bangladesh, 18 abortions are performed per 100 
live births, and in 2010, a number of 231.400 
women were treated for complications after 
induced abortions (10). Probably the number of 
women who would need treatment after an 
unsafe abortion is substantially higher, but the 
social stigma and feelings of shame could cause 
her not to seek help. Most often the abortion is 
induced with drugs, vaginal preparations or 
trauma to the abdomen, but foreign objects 
could also be used to put into the uterus to 
terminate the pregnancy. Examples of foreign 
objects are a stick (sometimes dipped in oil), 
lump of sugar, hard green bean, root or a 
knitting needle. These are all examples of very 
primitive tools, and are quite invasive and 
harmful, which gives an indication of the 
desperation of these women to terminate the 
pregnancy (1). Statistics from Matlab, a rural 
area 55 km south of Dhaka that regularly 
collects data on unintended pregnancies, shows 
that high-risk groups for performing unsafe 

Important terms 
Safe abortion: An abortion induced by 
mifepristone and misoprostol or vacuum 
aspiration (15). 

Unsafe abortion: An abortion carried out in 
an environment that does not meet the 
minimum medical needs, or is performed by 
someone that does not have the required 
knowledge (16). 

Induced abortion: An abortion that is 
intentionally induced, both safe and unsafe. 

Menstrual Regulation (MR): Contraceptive 
method in Bangladesh performed before 
pregnancy is confirmed. Induced by 
mifepristone and misoprostol or vacuum 
aspiration. 

Pregnancy termination: Induced abortion or 
MR. 

Sepsis: Bacteria in the blood stream (17). 

Septic shock: A potentially lethal drop in 
blood pressure due to sepsis (17). 



19 
 

abortion services are unmarried adolescents 
(<18 years old) and sex workers.  Social 
disapproval from the community on having sex 
before marriage probably has a large impact on 
these risk groups. The studies show that the risk 
for undergoing an unsafe abortion is around 35 
times higher for unmarried adolescents 
compared to married adolescents. (11). More 
than half of sex workers in Bangladesh have 
some time gone through some form of 
pregnancy termination (Box: Important terms) 
(12). 

Studies on and prevention of unsafe abortions 
To perform studies and collect data on unsafe 
abortions is difficult due to that the subject is 
highly stigmatized. This causes a lot of hidden 
statistics and a huge lack of knowledge on the 
subject. Dr. Fauzia Akhter Huda, Deputy Project 
Coordinator at the Centre for Reproductive 
Health at International Centre for Diarrhoeal 
Disease Research, Bangladesh (icddr,b; Dhaka, 
Bangladesh) is performing research on 
unintended pregnancies in Bangladesh in 
cooperation with the NGO (non-governmental 
organization) Reproductive Health Services 
Training and Education Program (RHSTEP). She 
talks about problems concerning gathering of 
information   about   unsafe   abortions.   “Unless  
they come to the hospital they are difficult to 
find.   (…)   They   also   don’t   always  want   to   share  
the actual information, because sometimes if it 
is an induced abortion and they want to hide 
that information, and why she did this, for the 
family, if she by herself decided to do this. Some 
of them want to hide the issue also from their 
neighbors, that they are sick due to this reason. 
So if maybe I want to visit her home to do an 
interview with her, this will create interest to 
other  people,  so  they  usually  don’t  allow  it,”  she  
says (13).  

To circumvent the abortion law in Bangladesh, 
the government introduced Menstrual 
Regulation (MR) in its family planning program 
in 1979. MR is a chance for women to terminate 
an unwanted pregnancy, but on the other hand, 
it is only legal if it is performed before 
pregnancy is confirmed. MR is legal until 8 

weeks after a missed period if it is performed by 
a family welfare visitor, and after 10 weeks if 
performed by a medical doctor. Because of this, 
MR   is   officially   called   an   “interim   method   of  
establishing non-pregnancy”,  and  considered  to  
be a contraceptive method rather than 
abortion. Dr. Fauzia Akhter Huda, explains the 
paradoxical   MR   service:   “In   fact,   MR   can   be  
done without doing a pregnancy test, so it is 
regulation of menstruation, just to regulate if 
her menstruation might have seized for any 
reason. It is not that she is pregnant, she might 
be, she might or might not be. (…)  So  that’s  why  
it is a contraceptive method, and not a method 
of  abortion.”  (13). The procedure was previously 
performed by manual vacuum aspiration, but 
usage of drugs (misoprostol, or a combination of 
misoprostol and mifepristone) is getting 
increasingly common. The choice of method 
also depends on pregnancy stage.  

MR was introduced in Bangladesh due to the 
high fertility rate in the population, and was 
seen as a way to reduce family size and thereby 
reduce poverty in the country. In addition to 
this, it   has   increased   the   woman’s   right   to  
decide how many children she wants to give 
birth to and it decreases the number of unsafe 
abortions. Even though MR is legal and officially 
accessible at a high numbers of clinics in 
Bangladesh, almost one third of women 
attending the clinics are rejected, and the 
clinicians refuse to perform the procedure. 
Reasons for rejections claimed by the clinicians 
are most often that the pregnancy is overdue or 

“Methods  of  family  planning”,  says  the  text  on  this  
information board on contraceptives displayed in a 
hospital setting in Matlab. (Photo: Private) 
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that  the  woman’s  health  status  is  not  adequate.  
However, many women say that they have been 
rejected due to not having consent from their 
husbands or other family members, being 
unmarried or underage. These reasons would 
probably make it difficult for the woman to raise 
a baby, and maybe made her want to perform 
an abortion in the first place. Another problem 
is that knowledge about the existence of the 
MR-program among people is limited, and it is 
estimated that around one third of women have 
never   heard   about  MR.   “Most  of   them  get   the  
information (about MR Ed. Note.) from their 
neighbors, relatives, their sister, mother, or 
someone like this, but many of them does not 
know  about  it,”  Dr.  Fauzia  Akhter  Huda  explains  
(13). Information campaigns about MR usually 
stir up discussions and arguments around the 
community. The social stigma concerning 
termination of pregnancies, religion, and 
patriarchal structures do not only cause women 
to continue with an unwanted pregnancy, but 
also contributes to that clinicians are less willing 
to perform the procedure (2). The limited 
knowledge about MR unfortunately leads to 
higher numbers of unsafe abortions. 

Difficulties for women in Bangladesh 
Studies from Matlab show that if an unintended 
pregnancy is not terminated, the decision to 
carry out the pregnancy is rarely made by the 
women herself in Bangladesh. A big majority of 
these women feel they would have faced 
familiar or social complications if they had 
terminated the pregnancy according to their 
own wish. Most often it is the husband or other 
family members who make the decision to carry 
out the pregnancy. In families were pregnancy is 
terminated, it is much more common that the 
decision is made by the wife and husband 
together (12). 

Cultural aspects, disapproval of birth control use 
from husband or family members, and even lack 
of knowledge about human physiology can be 
major determinants for getting pregnant 
without wanting to. A large number of women 
still live in countries where contraceptives are 
not even available, or are opposed by the 
society in various ways. However, usage of 
contraceptives is increasing worldwide, directly 
leading to decreased numbers of unsafe 
abortions and also abortions in general (1). 
Usage of other contraceptive methods than MR 
in Bangladesh has increased from 3% in 1971 to 
61% in 2011. Oral contraceptives are the most 
widely used method, followed by injectables 
and condoms (2).  

Even though a large number of unsafe abortions 
are still being performed in Bangladesh, often 
leading to severe morbidity and mortality, the 
country’s   family   planning   program   is   indeed a 
success story. Even though it remains one of the 
poorest countries in the world, birth numbers 
have reduced significantly during the last 40 
years, from 6.3 children per mother in 1971 to 
around 2.3 in 2011 (14). 

Nevertheless, abortion is still illegal in 
Bangladesh, and there is no actual discussion 
about legalizing it. But Dr. Fauzia Akhter Huda 
remains  hopeful   for  change:  “There  were  some  
discussions about extending the time limit (for 
MR, Ed. Note.), now it is eight to ten, so the 
proposal was from ten to twelve, that is twelve 
weeks by the medical doctors and ten weeks by 
the family welfare visitors. I heard that it was 
approved  verbally,  but  we  didn’t  get  any  official  
order or permission or letter from the 
government  yet”,  she  says  (13). 

By: Cajsa Classon and Matilda Svensson
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Nipah virus – a potential health issue? 

An emerging pathogen in south-east Asia is the Nipah virus, which has since 2001 caused several 
outbreaks in Bangladesh. The virus causes encephalitis and respiratory symptoms with a lethality of 
30-100% in humans. The virus is transmitted to humans from fruit bats, which carry the virus without 
becoming sick. Today, there is an active surveillance of the virus in Bangladesh in order to detect and 
outbreak early. There is currently no treatment or vaccine available, but a vaccine is under 
development. 

The Nipah virus is a RNA virus that, together 
with Hendra virus, forms the genus of 
Henipahvirus (1, 2). Henipahvirus belongs to a 
family of viruses called Paramyxoviridae (1). The 
virus was first reported to cause disease in 
humans during a disease outbreak in Malaysia in 
1998 (3). Since then, outbreaks have been 
reported in Singapore, India and Bangladesh 
with more than 500 people infected (1). It is 
now considered as an emerging zoonotic 
disease due to its ability to transmit from 
animals to humans (1, 4).  

Transmission of Nipah virus 
Fruit bats from the genus Pteropus, and 
Scotophilus kuhlii insectivore bats are carrying 
the virus without becoming sick and are 
therefore considered as their natural reservoir 
(4). The bats shed the virus in feces, semen, 
urine and saliva (4). However, in Bangladesh, 
the virus has only been found in Pteropus 
giganteus (5). Although the bats carry the virus, 
only one percent of the bats actually shed the 
virus, which is usually when the bats become 
stressed (6). Transmission from bats to humans 
can occur in two ways, direct or indirect. In the 
case of direct transmission, humans become 
infected via contact with bat excretions. 
However, indirect transmission is more common 
e.g. when bats eat fruits, or contaminate them 
with urine and/or feces, that are later eaten by 
humans (5). In the western and northern parts 
of Bangladesh it is common, during the winter 
months, to drink raw date palm sap collected 
from a palm tree (Phoenix sylvestris) (5). During 
one of the outbreak investigations it was 
discovered that bats contaminated the palm sap 
with feces and urine when they tried to access it 
(5). Through this, when humans drink date palm 
sap without processing it, they can be infected 

with Nipah virus (5, 7). However, not only the 
bats can transmit the virus to humans, other 
ways of transmission have also been recorded. 
During the first outbreak in Malaysia, the 
majority of the infected individuals had been in 
contact with pigs (3). Pigs infected with Nipah 
virus display respiratory symptoms (1, 3). Other 
ways of transmission include the human-to-
human where contact with an infected 
individual's excretions, both before and after 
death, can cause disease (2, 7). Nipah virus can 
be found in urine, cerebrospinal fluid, serum 
(blood) and saliva, (2, 7, 8). Diagnosis of Nipah 
virus infection can be done by using different 
methods such as ELISA, PCR, 
immunofluorescence assay, virus isolation and 
serum neutralization test (1,7).  

Disease caused by Nipah virus 
The incubation time ranges from 4 days to two 
months but symptoms usually present after 7-9 
days after infection (1, 3). Initially the symptoms 
are flu-like and may include fever, dizziness and 
headache, which can be followed by 
neurological symptoms (3, 7). Nipah virus seems 
to have the central nervous system (CNS) as 
predilection site and most commonly cause 
encephalitis (inflammation of the brain), which 
causes neurological symptoms such as 
decreased mental awareness, convulsions and 
myalgia (3, 7).  

There is no Nipah-specific treatment, instead 
supportive care, such as anti- convulsants or 
anti-pyretics is given. In severe cases individuals 
may require breathing support via mechanical 
ventilation (3). The lethality ranges from 30 - 
100% but is most commonly 40-70%, where 
prognosis is poorer in individuals with 
neurological symptoms (1, 3, 4). 50% of the 
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survivors do not recover fully; in some cases the 
individuals remain in a vegetative state whereas 
others present with decreased cognitive 
functions (3). Nevertheless, after recovery some 
patients get a relapse, up to 11 weeks, after an 
initial episode of mild illness (3).  

Currently there is no vaccine available. 
However, there are a few ongoing projects to 
develop viral recombinant vaccines, although 
the result of these programs will only be known 
with time.  

Outbreak history 
The first reported outbreak of Nipah virus 
occurred in Malaysia in 1998, in a village called 
‘’Nipah’’   where   pigs   on   farms   developed   a  
severe coughing syndrome. The infected pigs 
were   described,   by   the   farmers,   as   ‘’barking  
pigs’’.  During  the  same  period,  cases  occurred  in  
Singapore and researchers discovered a new 
paramyxovirus which was named after the 

village where it had first been seen (2, 5, 10). 
The hypothesis behind that outbreak was that 
fruit bats had contaminated mango fruits close 
to the pig farms, and animals got infected by 
eating them (5). Then, pig producers, farm 
workers and even Malaysian laboratory workers 
got infected with the virus, and up to 40% of 
them died. The government decided to cull over 
one million pigs and restrict pig movements in 
order to control the outbreak. (11). After the 
outbreak nothing was reported until 2001, when 
one family got infected in Meherpur, in western 
Bangladesh. The diseased people developed 
severe encephalitis and died. In this case, the 
fatality rate was high, up to 70%. The causative 
agent of this outbreak was unidentified. In 2003 
another outbreak occurred in the same area, in 
Naogaon, with the same fatality. This led to the 
initiation of an outbreak investigation 
conducted by the Bangladeshi government 
along with the WHO. The people that got 



23 
 

infected seemed to climb trees and have 
contact with cattle. A sample received from the 
CDC identified Nipah virus as the causative 
agent of these outbreaks. (5). 

In 2004 a large outbreak was reported in 
Faridpur, in northwestern Bangladesh, 
approximately 150 km from Dhaka where 27 
persons died out of 36 persons infected. The 
infected people developed fever, headache, 
confusion, and loss of consciousness. The index 
case had had contact with many people which 
led to a large secondary transmission which 
resulted in the largest outbreak ever reported in 
Bangladesh. Until then, there was no significant 
encephalitis surveillance in the country. The CDC 
and the WHO were prepared this time, and they 
identified Nipah virus as the causative agent. 
However, the risk factor that caused these 
outbreaks was still unknown. (2). 

In 2005 another epidemic occurred during the 
winter season in Tangail. A case-control study 
was conducted by the IEDCR and ICDDR,B. The 
cases were located along a highway where a 
seller of raw date palm sap was found to be sold 
his product. All of the cases were exposed to the 
same risk factor, which was drinking date palm 
sap. This time the risk factor was identified and 
the seasonality of the disease was explained. 
Fruit bats had contaminated the sap by drinking 
from clay pots used by sap collectors to collect 
the sap at night. (5). In 2007 two outbreaks took 
place in Thakurgaon, Kushtia and Naogaon in 
northern Bangladesh. A case-control study was 
conducted again and it was found that the cases 
had been in contact with fluids or secretions 
from already infected people. Blood, CSF and 
serum samples were taken, and Nipah virus was 
found in all of them. (6, 10). In 2008, from 
February to April, outbreaks occurred in 
Manikgonj, Rajbari, Jessore and Satkhira. The 
route of transmission was the same as in the 
previous outbreaks. A child was selling date 
palm sap in villages and eventually drank the 
sap himself, got infected and died. In 2010 more 
outbreaks occurred in Faridpur, Rajbari and 
Madaripur. They began with people drinking 
Nipah virus contaminated raw date palm sap 

and then, the disease spread via person-to-
person contact. The performed case-control 
study showed that it was the first time there 
was corpse-to-human transmission, and 
highlighted the death of a physician who came 
in contact with an infected person in the 
hospital without protective equipment. (8) In 
2011 in Lalmohirhat, Dinajpur, Rangpur and 
Comilla and in 2012 in Joypurhat, Rajshahi, 
Rajbari and Natore, more outbreaks occurred 
with date palm sap exposure, followed by 
human to human transmission and corpse to 
human transmission. Up to 2012, 209 human 
cases of NiV infection were reported in 
Bangladesh out of which 161 died (77%). In 
2013, 24 cases of Nipah Virus were reported out 
of which 21 died in 13 different districts 
(Gaibandha, Jhinaidaha, Kurigram, Kushtia, 
Magura, Manikgonj, Mymenshingh, Naogaon, 
Natore, Nilphamari, Pabna, Rajbari, Rajshahi).  

During 2014, eighteen cases of Nipah virus 
infections have occurred, out of those, nine 
people have died. The cases occurred in 
Manikganj, Magura, Faridpur, Rangpur, 
Shaariatpur, Kushtia, Rajshahi, Natore, Dinajpur, 
Chapai Nawabganj, Naogaon. The case fatality 
rate of the disease during the outbreaks so far 
varies from 70-75% but in some cases it was 
100%. (12, 13).  

Surveillance of Nipah virus 
The Nipah Virus Surveillance Program was 
initiated in 2006; two years after the worst 
outbreak of Nipah virus struck the country. 
Initially, the surveillance system covered ten 
central hospitals scattered across the districts 
where the Nipah virus outbreaks had occurred. 
Later on, the number of districts was decreased 
to five; those that compose the  so  called  “Nipah  
Belt”;   Rangpur,   Rajshahi,   Tangail,   Rajbari   and  
Faridpur (14). The Nipah Belt is considered a 
zone where Nipah cases are more likely to 
happen due to their ideal habitat for fruit bats, 
and the amount of date palm sap being 
produced for raw consumption.  

The state searches actively for Nipah cases all 
year round through specially trained physicians 
designated at the central sites. Their role is to 
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look for any case of acute meningo-encephalitis 
in adult and pediatric units in the Nipah Belt in 
order to detect any unusual grouping of patients 
that may indicate an underlying outbreak. 
During  the  “Nipah  season”   (January-March) the 
active surveillance is assisted by other staff 
members that are specially trained for detecting 
cases, collecting data for analysis and reporting. 
According to the National Guideline for 
Management, Prevention and Control of Nipah 
Virus Infection including Encephalitis of 2011, all 
cases of fever with onset of altered mental 
status with, or without headache, cough and/or 
shortness of breath, should be considered as 
suspected cases, and should therefore be tested 
for Nipah virus, as well as for other etiologies 
(e.g. Japanese Encephalitis Virus). Those 
suspected cases that test positive for the 
antibodies against the Nipah virus in serum or 
cerebrospinal fluid, and/or for the RNA or viral 
particles in respiratory secretions, urine, or 
cerebrospinal fluid, should be considered as 
confirmed Nipah cases.  

Due to the high transmissibility and 
pathogenicity of Nipah virus, healthcare workers 
must take special care when treating suspected 
cases in the Nipah Belt areas and initial isolation 
should be carried out and diagnosis should be 
done using adequate Personal Protective 
Equipment (N95 masks, gown and gloves). In 
those areas where Nipah virus is uncommon or 
unheard of, practitioners should only take such 
precautions when an outbreak is declared in any 
other part of the country.  

An important element of the Bangladeshi 
surveillance system includes the different Rapid 
Response Teams (RRT), which can be divided at 
the National (NRRT), District (DRRT) and Sub-
district or Upazilla (URRT) level. The NRRT, 
located at the Institute of Epidemiology, Disease 
Control and Research (IEDCR), is the central 
element of the surveillance and outbreak 
investigation, and is a multidisciplinary team 
composed of epidemiologists, clinicians, animal 
scientists, laboratory technicians and 
researchers, social workers, anthropologists and 
communication professionals. Since most cases 

occur in rural areas where the level of education 
is often low, anthropologists play a very 
important role in outbreak investigations. They 
are responsible for communicating with the 
local people in their language, creating adapted 
questionnaires, answering their questions and 
concerns, and delivering key messages to the 
community in the most effective and 
comprehensive manner.  

Health authorities are responsible for declaring 
an outbreak if an increase in the number of 
cases is detected, and the RRT is directed to the 
affected site for situation assessment and 
outbreak investigation. Due to the 
transmissibility of the pathogen, this reaction 
must be very fast and effective, and the analysis 
of possible exposures and routes of 
transmission should be detected as soon as 
possible using epidemiological tools. 
Furthermore, case contact tracing and 
healthcare worker monitoring is very important 
in order to prevent further generations of 
transmission.  

As Nipah virus is a zoonotic pathogen that can 
be transmitted through close contact with 
bodily secretions of infected patients/corpses or 
animals, it is important to carry out an 
environmental investigation to detect the origin 
of the outbreak and possible modes of 
transmission. Therefore, animal reservoirs, such 
as Pteropus bats, and other possible amplifying 
hosts like goats, pigs, cattle, dogs, cats and 
other suspected animals close to the site of the 
outbreak should be screened for Nipah virus. 
Due to the recent outbreak history, exposure to 
raw date palm sap should always be ruled in 
during the outbreak investigation as a very 
probable cause of infection, especially in those 
areas where the product is usually consumed.  

Both during and before an outbreak is declared, 
the health authorities should carry out specific 
interventions in order to increase awareness in 
the population as well as preventing future 
cases. Communication campaigns are carried 
out at the district and Upazilla levels using 
posters, news broadcasts and other local or 
national media, and include messages both in 
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the community and healthcare settings. The 
Bangladeshi society is a complex one, where 
many characters play an important role in the 
daily life of the citizens. Therefore, 
intercommunication between politicians, local 
community leaders, religious leaders, teachers, 
doctors and other social figures is very 
important. Due to the risk of corpse-to-human 
transmission, key messages are sent to 
traditional corpse handlers indicating that 
whenever traditional bathing is done, good 
hygiene practices and protective equipment 
should be used in order to minimize the risk of 
infection. The government also recommends 
people not to consume raw date palm sap and 
producers to change their production system 
from raw to fermented molasses or boiled sap, 
with little investment and higher incomes due to 
its higher price and value. However, in those 
cases where raw date palm sap is still produced, 
bat contact with the product should be avoided 
at all costs to decrease the risk of contamination 
by covering the collection container 
appropriately.  

Current situation and future perspectives 
Bats have become a stigmatized animal in those 
areas where outbreaks have taken place. 
According to the testimonies of Dr. Shahed 
Sazzad Shovan, Dr. Najmul Haider and Dr. 
Ausraful Islam, people blame these animals for 
the disease and in some cases destroy their 
nesting habitats.  Despite the efforts of a 
minority of ecologists to increase the awareness 

of the importance of respecting bat ecosystems, 
the general feeling in the affected areas towards 
these animals is, still, distrust, due to the strong 
emotions behind the loss of family members. 
The government does not seem have any future 
plans to monitor the populations of bats, their 
health status and their relationship with humans 
as a mean to prevent future outbreaks, as other 
issues are currently more important in the 
agenda (e.g. cholera). Furthermore, the amount 
of free forest available for bats to live without 
contact with humans is low, and will probably 
decrease in the future. There seems to be a 
correlation between stress and the shedding of 
virus in bats, and deforestation could play an 
important role in the epidemiology of the 
disease in the future. The seasonality of the 
outbreaks could also be due to the scarcity of 
food during winter, which would force bats to 
search for other food sources such as date palm 
sap. Therefore, lack of forest could also lead to 
lack of food in the near future and an 
adaptation of infected and stressed bats 
towards populated areas, a change in their diet 
towards other fruits or products and new 
transmission possibilities. In conclusion, and 
taking into account the present Ebola outbreak 
in West Africa, we could see higher number of 
cases and worse epidemics of Nipah virus in the 
future. (6). 

By: Malin Eriksson, Evangelos Mourkas and 
Víctor Lorente Leal 
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Syphilis – The Disease of the Outcasts 

The prevalence of active syphilis is highest in the minority of transgender people in Bangladesh called 
hijras. Due to their low social status and difficulty getting normal jobs, they often resort to selling sex 
in order to survive. Since condom usage is a sign of mistrust, sexually transmitted infections are very 
common in this community and having active syphilis also increases the risk of getting infected by HIV. 
This study will focus on understanding the cause of the high prevalence of syphilis and propose ways 
to improve the hijras sexual health in general.  

The transgender people of Bangladesh called 
hijras have to face rejection and humiliation in 
the country, which makes them leave their 
homes and join other hijras to live with. Survival 
is a challenge, since they do not get normal jobs 
and therefore they often resort to selling sex in 
order to earn some money. The main problem 
with this is that condom usage is not usually 
accepted in the society, which increases the 
transmission of sexually transmitted infection 
(STIs).  

Interestingly, the hijra community of Bangladesh 
is the minority on Earth with the highest known 
prevalence of active syphilis, a bacterial 
infection caused by Treponema palladium. The 
course of this disease is very long if left 
untreated, although hijras are rejected hospital 
care due to their social status in Bangladesh.  

The aim of this study is to understand the social 
situation of hijras in Bangladesh, the problems 
caused by STIs with a focus on syphilis and how 
the prevalence of this disease could be 
improved along with better general health care 
for hijras. 

The Sexual Minority Groups in Bangladesh 
Hijras are a group of people in Bangladesh, 
consisting of about 15 000 individuals, that 
consider themselves neither male nor female, 
but a third gender (1).  According to Poteat et. 
al. (2014) the word transgender can be defined 
as  ”a  diverse population whose gender identity 
or expression differs from their assigned sex at 
birth”  (2).  Due  to  rejection  by  society,  they  often  
end up working as sex workers, which include 
sexual relationships with males having sex with 
males (MSM) and male sex workers (MSW) (1). 

 

The Life Cycle and the Social Status of Hijra 
Growing up 
Hijras at early boyhood enjoy female clothing, 
make-up, playing with girls and doing household 
work. Their nature is generally soft, which is 
encouraged by mothers who enjoy getting help 
around the house from their children. Other 
family members might make fun of them when 
they are still young, but when they reach 
adolescence they encounter humiliation and 
negligence from their family due to their 
feminine attitude and behavior. The family 
members often feel uncomfortable around 
these young men, but social disapproval and 
rejection along with mean comments from 
neighbors and family friends leads to 
discrimination in their homes.  

Feminine boys are not tolerated in schools; 
therefore these boys receive abusive treatment 
(physical, verbal and sometimes even sexual) 
from teachers as well as other schoolmates. 
Neither the girls nor the boys want to play with 
them and therefore they experience loneliness 
from a young age. Later on they lose interest in 
going to school, stop their education which in 
turn leads to worse future employment (1). 

Leaving home and survival 
Many of them try to live a double-life to avoid 
stigmatization and discrimination, but this often 
leads to identity crisis in the young men. Once 
the bad treatment in their home and in their 
school or work environment gets worse, they 
usually leave their homes and become chela, a 
member of a hijra group, led by the guru. 
However, even here they are not always safe 
and get sexually abused by men who pay the 
guru. Instead, some hijras decide to rent a room 
separately, but many landlords do not rent 
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rooms for hijras therefore they can end up living 
in the slums of Dhaka or staying in parks and 
stations (1).  

Job opportunities 
Hijra have difficulties getting normal jobs due to 
their lack of education, but even if they get a job 
they cannot stay there for long because of 
discrimination and verbal, physical and sexual 
abuse. As a result they try to collect money from 
the market place or blessing newborn by 
dancing and singing, however urbanisation 
means that market places are protected by 
guards that do not let hijra enter the area. 

The ones working as sex workers face sexual 
harassment by clients and the police, and even 
though they would want to use condoms to 
protect themselves from STIs, they get abused 
even more as condom usage shows mistrust (1).  

Health care opportunities 
Most hospitals reject hijras because their 
presence can cause discomfort and fear in other 
patients; therefore many of them have to seek 
help from traditional healers. However, the 
International Centre for Diarrhoeal Disease 
Research, Bangladesh (ICDDR,B) has opened 
drop-in centres (DIC) for hijra and other men at 
secret locations where they can go and get help 
with diagnosis and treatment of various 
diseases, especially STIs, that they might have 
(3). 

The cause of syphilis 
Syphilis is a venereal disease, caused by a small 
corkscrewed bacterium, T. palladium.  The 
bacterium only infects humans and is very 
sensitive to environmental stresses. Syphilis is 
known as a quite old bacterial infection. History 
suggests that Columbus and his crew brought 
syphilis with them from the New World to the 
Old World. Syphilis has been prevalent amongst 
all classes of society during the 19th century; 
today it is most common among young sexually 
active homosexual men especially in developing 
countries (4). 

 

 

Transmission of syphilis 
Syphilis is the third most common bacterial 
sexually transmitted disease on Earth. The risk 
of infection depends on the disease stage. The 
mean percent of getting infected during an 
intercourse with a contagious person is 30%. 
Due to the sensitivity of the bacteria to 
environmental stresses the transmission usually 
occurs in the early stage of the disease, when 
moist, warm lesions are present. The more 
uncommon route of transmission is through 
blood transfusion with infected blood, or from 
mother to child during pregnancy (4). In the 
hijra community of Bangladesh the transmission 
occurs between heterosexual married men and 
the hijras, during unsafe intercourse. As part of 
a cultural issue, many hijras practice unsafe sex 
to emphasize trust towards the man buying 
sexual services. Due to the rapid socioeconomic 
development of Bangladesh and raised living 
standards the normal occupation of the hijras is 
not enough to sustain a quality lifestyle. To raise 
the income they have therefore turned to 
provide sexual services; and with it caused a 
more frequent spread of Syphilis (3). The lesions 
forming during the early stage also contributes 
to a higher risk of transmission of the HIV-virus; 
which is also a sexually transmitted disease on 
the uprising in Bangladesh (4). 

The outcome of the disease 
Syphilis has a very long disease course and can 
last for up to 46 years before death occurs if not 
treated. Depending on the symptoms and time 
elapsed from the infection encounter; syphilis 
can be classified into four different stages. 

Primary Syphilis 
During exposure with an infected person the 
bacteria can penetrate intact skin of the penis or 
anal. On the site of entry a lesion called a 
chancre is formed, usually after 21 days to 
exposure. The chancre can be single or multiple 
and is a lesion with clean borders, varying in 
size, painless and does not cause any other 
irritation. The lesion then evolves to a harder 
papule and finally an ulcer. The ulcer will heal 
spontaneously within two months after 
infection.  
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Secondary Syphilis 
After a short period of time flu like symptoms 
appear with headache, fever, muscle pain, 
swollen lymph nodes etc. During this stage the 
bacteria is migrating through the body in the 
blood and lymph nodes. The flu like symptoms 
are followed a few days later by a rash which 
can appear on the whole body and be filled with 
pus causing skin erosion; which can be very 
painful.  The rash dissolves within five to ten 
weeks.  

Latent Syphilis 
The disease becomes silent, and has no clinical 
symptoms but can be detected as positive with 
laboratory tests. 

Tertiary Syphilis 
Not all Syphilis infected persons develop this 
stage, approximately one third of untreated 
cases reach the tertiary stage. The disease 
reoccurs after 3-15 years with clinical symptoms 
such as chronic inflammation in any part of the 
body. The inflammation is devastating causing 
large tumour like lumps in the skin, bone and 
liver. Later on the Syphilis spreads to the brain 
causing dementia, paranoia and disillusion. The 
patient usually dies from syphilitic meningitis, 
syphilitic brain aneurysm or another secondary 
infection such as AIDS (4). 

Diagnosis and treatment 
In developed countries the bacterium can be 
detected with various methods such as 
microscopy, PCR and serological tests (4). In 
Bangladesh the disease is associated with a 
social stigma therefore the resources to treat 
and test patients are very limited. Low tech and 
low cost methods are the only ones used. 
Prevention is the major focus, where pamphlets 
and lectures to young citizens are distributed, 
emphasizing the importance of condom usage. 
ICDDR,B are conducting serological surveillance 
amongst the hijra community for research 
purposes. To diagnose a patient and start 
treatment the ICDDR,B have drop in centers 
only for men; where the symptomatic approach 
is used. The symptomatic approach means that 
treatment is based on the presence and 

characteristic look of lesions. The treatment of 
choice is Penicillin injected in the buttocks two 
times a week during a four week period. The 
disease is 100% curable and many men seek 
treatment at the ICDDR,B centers at an early 
stage. Treatment for women is a challenge and 
rare due to cultural stigma towards STI s in a 
married couple (3). 

Prevalence of syphilis 
WHO could report that the rate of active syphilis 
in the world among men who have sex with 
men is high and seem to remain high in all 
regions of the world. However, not until 
recently have syphilis been under surveillance 
which makes it hard to state the prevalence (6). 
Because of more effective methods to diagnose 
syphilis, in some countries where the pilot study 
was made by WHO it appeared that the 
prevalence of syphilis was increasing. The 
increase however was not because of an actual 
higher prevalence but more likely due to better 
methods to diagnose the disease. 

Specific for Bangladesh and specifically for hijra 
that was the target group in this study it is also 
hard to determine the actual prevalence of 
syphilis. In a surveillance report of HIV where 
they also state the prevalence of syphilis in the 
persons tested, the group of hijra was not large 
enough to give an accurate measurement of 
active syphilis. But from the small test group 
they found that 6.1 % of hijra in Dhaka had 
active syphilis (7). 

Secondary infections and vaccine 
In an interview with Dr. A K M Masud Rana and 
Dr. Lutfa Ashraf (3) they mentioned that they 
have not done any studies where secondary 
infections of syphilis have been observed. 
However, it has been observed that if a person 
has an STI such as syphilis they have a greater 
risk of acquiring HIV (5). Because of the elevated 
risk of getting infected with HIV there is a big 
interest in developing a good syphilis vaccine as 
a step in the HIV prevention programme (8). As 
it is today, there has not been any progress in 
developing a vaccine against syphilis. 
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Conclusion 
Syphilis is an important sexually transmitted 
bacterial disease prevalent worldwide, with 
highest prevalence in developing countries 
religious and social reasons.  The largest risk 
groups are individuals whom sell sexual services, 
and young sexual active males who have sex 
with males (4). 

In Bangladesh there is a minority group called 
hijras were both prostitution and MSM sex is 
prevalent, this increases the disease burden of 
both syphilis infection and HIV infection. Due to 
cultural stigma about transgender individuals 
and MSM, treatment and prevention of syphilis 

is a challenge. To enforce better health both in 
the heterosexual community and the hijra 
community, ICDDR, B are working on prevention 
by educational condom usage. 

To improve the health care system for both 
men, women and transgender in Bangladesh 
suffering from STIs a major change in cultural 
aspects must be made to lessen the burden of 
the stigma that STIs have today. To achieve this 
goal education and acceptance to different 
lifestyles regardless religious or other cultural 
views is a necessity. 

By: Angelica Tegehall, Lilla Márki and Louise 
Lidemalm  
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Soil-transmitted helminthic infections among children in Bangladesh 

Bangladesh is one of the most densely populated countries in the world. Among the 152.5 million 
inhabitants approximately 48 million people are living below poverty line (1). The people who live in 
the poorest and most deprived communities suffer from poor sanitary conditions and lack of basic 
education, two factors that contribute to the risk for infections. Soil-transmitted helminthic (worm) 
infections are among the most common infections in developing countries, in particularly in rural 
areas and urban slum communities. According to Dr. Rashidul Haque (senior scientist and Head of 
Parasitology Laboratory in the Laboratory Sciences Division at ICDDR, B) approximately 20% of the 
population in Bangladesh is currently having an active worm infection. The most common species in 
Bangladesh are round worm (Ascaris lumbricoides), whipworm (Tricurias tricuras) and hookworm 
(Ancylostoma duodenalis).

Helminths are eukaryotic worm-like multi-
cellular parasites that can grow and live in the 
gastrointestinal tract and tissue of animals. 
Different worms have different hosts and 
humans are usually not the definite host, where 
some species can cause disease in humans. 
Some species have adapted specifically to 
parasite on humans were they can multiply and 
produce eggs within the host. Transmission 
occurs by the ingestion of eggs (Ascaris 
lumbricoides and Trichuris tricuras) that are 
usually transmitted by contaminated food, 
often vegetables that have not been properly 
rinsed or cooked before consumption. Another 
transmission route is trough larval penetration 
of the skin (Ancylostoma duodenalis). Infected 
individuals excrete eggs in their stool. The eggs 
that come out into the environment develop 
and mature in the soil for at least three weeks 
before it can be transmitted to another 
individual and cause infection. Bad sanitation 
combined with poor hygiene is the major risk 
factor for contracting worm infection (2).  

The situation in Bangladesh 
Helminthic infections can give rise to a wide 
range of health problems such as malnutrition, 
vitamin A deficiency, anemia, and impairment in 
the physical, intellectual and cognitive 
development of children. Children are especially 
prone to be infected due to their tendencies to 
display less hygienic practices and social 
behavior. The morbidity is directly related to 
worm burden; and increasing number of worms 
in the intestine results in an increasing severity 
of disease. The prevalence of the disease is 
highly associated with poor environmental 
sanitation, lack of personal hygiene and use of 
dirty water, conditions commonly seen in urban 
slum communities (3). All though the 
prevalence of helminthic infections in 
Bangladesh is moderately high, the number of 
new cases has according to Dr. Rashidul Haque 
decreased during the last 15-20 years. In the 
end of the 80s the prevalence was between 80-
90 % among children, compared with the 
current estimated prevalence of around 20%. 
This decrease is due to several different factors 
like the national governmental deworming 
program that focus on regularly de-worming 
children, a general socioeconomic development 
of the country and an increased knowledge of 
diseases among the population. Bangladesh has 
to date one of the fastest growing health 
security systems among developing countries in 
the world, which affects both the structure of 
the country and personal mentality regarding 
health. This has affected the living conditions 
for many of the people that live in the urban Transmission cycle of soil-transmitted helminths  

(Source: WHO, Ref. 2) 
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slum communities. For example, one of the 
things that have changed during the past 20 
years is that many more people can afford basic 
necessities such as clothes and shoes. Shoes are 
of extraordinary importance in this aspect since 
the hookworm larvae are able to penetrate the 
skin under the feet. But still, traditional and 
cultural factors also affect the usage of shoes in 
Bangladesh, despite better private economy 
and general awareness. 

The national governmental program, organized 
by the Ministry of Health and Family Welfare 
(MOHFW), have had a large impact on the 
increased knowledge of the disease among the 
population is the health department of the 
government. Their anti-helminthic program for 
children has been proven to be very successful 
in decreasing the worm burden among children 
living in both rural areas and in urban slum-
communities. The program includes distribution 
of anti-helminthic drugs and education how to 
prevent infections.  

To make sure that the majority of people get 
the information and get the appropriate 
treatment, healthcare workers actively go out 
to schools in the communities. Reaching out to 
the poorest people can sometimes be difficult, 
therefore healthcare workers also try to visit 
families in their homes to distribute drugs to 
pre-schooled aged children and children that 
are not able to go to school. Reasons for not 
attending school might be poverty, 
homelessness, or some kind of disability. These 
children are in the most need for getting this 
deworming program, and it is sadly also them 
who are often being missed by the deworming 
program (4). Rural areas and urban slums are 
assessed as high-risk areas, where the children 
are treated twice a year. The reason behind 
these dual treatments is the risk for re-
infection. Research has shown that children 
often get re-infected after 3 months post-
treatment, especially in areas where the worm-
burden is high (3). However, Dr.Rashidul Haque 
says that this procedure will probably change to 
once a year in the nearest future due to the 
currently decreasing worm burden in the 
communities. This is in agreement with the 
World Health Organization (WHO) treatment 
plan that recommends anti-helminthic 
treatment once a year when the prevalence is 
over 20% in the community and twice a year 
when the prevalence exceeds 50% in the 
community (2). Infection with a higher worm 
burden can have a greater negative impact on 
child health compared to lower worm burden. It 
also   affects   the   child’s   development   negatively  
and can lead to poorer ability to take up 
nutrients. This condition might lead to severe 
health problems such as malnutrition, which in 
turn leads to higher susceptibility to other 
infections, for example pneumonia, diarrheal 
diseases and stunting. Long term effects might 
also affect school performance and lead to poor 
intellectual development, preventing the child 
from reaching its full potential (3). Nowadays, 
inhabitants in high-risk communities seem to be 
fairly aware about this problem and Dr. 
Rashidul Haque says that it is probably not the 
lack of awareness that is the biggest problem, it 

Not wearing shoes is one of the major risk factors 
for attracting hook worm (Ancylostoma 
duodenalis) infection. Here, a bare foot child in 
the urban slum area Mirpur in Dhaka, 
Bangladesh.  (Photo: Private) 
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is the lack of education, especially among 
younger mothers. Therefore education about 
prevention in terms of better food hygiene, 
personal hygiene and infectious worm diseases 
are crucial to eradicate soil-transmitted 
helminthes infections.  

Are the drugs working? 
The treatment of choice for soil-transmitted 
helminthic infections is nowadays a drug called 
albendazole, which has been shown to be a very 
successful treatment. However research from 
the last couple of years has shown that 
treatment with albendazole nowadays can only 
clear around 70% of the whipworm infections. 
Similar problems exist in treatment with 
albendazole against roundworm infections were 
about 90% of the infections are cleared. The 
reason that some infections persist is due to 
that the helminths develop resistance against 
the anti-helminthic drugs. Resistance is an 
increasing problem in the world now concerning 
the treatment of infectious diseases with 
antibiotics. In helminths the action to be less 
sensitive to the drugs are many but can be 
compressed into three general mechanisms. 
First mechanism is the genetics of the helminth. 
The genes of the helminth can mutate and 
change only slightly giving a large impact on the 
target that the drug focuses on rendering the 
drug useless or much less efficient. Second 
mechanism is focused on the drug itself, the 
helminth can change the drugs in a way that 
make them not work as intended and it is often 
used in combination with the third and last 
action the helminths take against the harmful 
drug. The production of so called efflux pumps. 
Efflux pumps work in a very simple way. The 
pumps recognize substances including drugs 
that can be harmful for the helminth and simply 
pumps them out of the cells of the helminth. 
Since not all of it can be pumped out, the 
combination with mechanism two, the 
destruction of the drug, is very effective way to 
deal with anti-helminthic drugs. However there 
is some good news when it comes to the 
treatments of helminths, compared to the drug 
resistance development in bacteria the rate of 

resistance development in helminthes is slower 
and not as widespread. This can be shown 
looking at the long term usage of anti-
helminthic drugs in the communities in 
Bangladesh compared to the low prevalence of 
resistance.(5) Because of this, the problem is 
not urgent but in the long-term more focus 
need to be addressed on the more preventative 
measurements, like better hygienic practices, 
since the resistance will eventually develop; it 
will only take longer time to get there.  

Is it possible to eradicate soil-transmitted 
helminthic infections in Bangladesh? 
The governmental program is partly responsible 
for the decrease in prevalence among children 
in Bangladesh. Also the improvement of the 
general health level in the population has 
contributed to the decrease of infections. A 
vaccine can in this case be very effective since it 
will protect the children disregarded of their 
hygiene and health status. There are currently 
no vaccines available on the market and 
research has not generated a working 
successful vaccine yet. We cannot rely on the 
possibility that there will be one in the nearest 
future, there for the importance of good 
sanitation and personal hygiene shall not be 
underestimated.  To predict the future, there 
will probably be an ongoing decrease in worm 
burden among children in Bangladesh. But if the 
economic status of the population does not 
change, the sanitary conditions in the 
communities will not get better and the level of 
worm burden will stop and probably stay at a 
reasonable low stable level but not decrease 
further. The worms will still be present in the 
environment and keep re-infect children. 
Hence, it will not possible to eradicate soil-
transmitted helminthic infections completely 
unless sanitary conditions get better.  

By: Stina Hellman, Olivia Borg and Christoffer 
Karlsson
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