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Preamble
Between Uppsala, Sweden and Dhaka, Bangladesh, there are eleven hours of flying and
a giant leap of culture, society and conditions. Thanks to the collaboration between
Uppsala University and the International Centre for Diarrhoeal Disease Research,
Bangladesh (icddr,b) we have been able to investigate interesting projects regarding
global health, during a twelve day visit in Dhaka and from home field advantage in
Uppsala. In this issue of Journal of Global Health, a large variety of subjects will be
covered, most of which might seem extraneous from a Swedish or European perspective.
Whilst reading these articles and reports one might need to remind themselves about the
One Health perspective. The One Health perspective is intertwined with the new wave of
global health, which incorporates a more modern way of looking at things. What happens
regarding infectious diseases in South Asia does not just stay there - It transcends into
effects which are of relevance for the whole planet. Only through bilateral, interdisciplinary
knowledge and experience sharing can we find the solutions and power to create together
a sustainable and better global health for all mankind.
As writers of this journal we have all come to realise that even though eleven hours in a
somewhat uncomfortable airplane seat might seem like a long journey, we are all part of
the same round globe and the same ecosystem: One World & One Health.

The authors
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PART I: Global Health Challenges

Uppsala Biomedical Centre, Uppsala university, Sweden. Photo: homepage of Department of
Food, Nutrition and dietetics.
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Legionella pneumophila - A Modern
Threat to the Modern World
Since its discovery in 1977, Legionella pneumophila has managed to carve out
quite a name for itself in both the scientific and medical communities. The
capacity of this microorganism to survive and multiply in simple, unicellular
organisms present in the environment and infest fresh water reservoirs causes
individuals who utilise this water to become infected through aerosolized
droplets. The most common form of disease associated with Legionella is
severe pneumonia (also known as Legionnaires’ disease - LD) that can result in
death. In western countries, such as the United States, the number of cases of
LD has increased more than 4-fold in the recent years [11] with more and more
water-borne outbreaks are reported to be caused by various strains of
Legionella pneumophila [13,14]. People with weak immune systems (the elderly,
cancer patients) are especially susceptible, whereas travelers are more likely to
come in contact with Legionella pneumophila [11]. In this article, 3 recent
outbreaks in the US are discussed and the number of infected individuals,
number of fatalities and the common source of exposure to the Legionella
pneumophila causing these outbreaks are outlined. All of these outbreaks serve
to remind us of how dangerous water-borne disease-causing agents are and that
aggressive surveillance, anticipation with caution and strict hygiene protocols
are essential for the prevention of further cases of Legionella pneumophila
infections.
Introduction
The 1970s in the United States was a period of profound change. The country, having
won the Vietnam war, had been struck by a recession, resulting from an ever increasing
oil shortage, which put it in a tight economic gridlock and virtually seized economic growth
and development for years to come. In light of the Watergate scandal, a massive hysteria
ensued, which led to the former president R. Nixon’s resignation in 1974. However,
scientific achievements during that era, especially in the fields of molecular biology,
genetics, virology and bacteriology were accumulating at an unprecedented rate.
5

Arguably, one the most important bacteriological findings was made on the 1st of
December in 1977, describing the emergence of an entirely new pathogen [1]. Previously,
in July of 1976, hundreds of enthusiasts, veterans and soldiers had shown up at a 56th
annual national American Legion convention in Philadelphia. To everyone’s dismay, an
initial celebration was soon replaced by a horrendous revelation of a previously unseen
and unheard of pathogenic agent causing severe pneumonia. A bacterium later named

Legionella pneumophila, which caused 29 fatalities among those 182 infected at the
convention. Not surprisingly, this was but one of many daunting reminders of how little we
know about the microscopic enemy of mankind - one that lurks around every corner,
merely waiting for an opening, an opportunity to strike fear and disarray into mankind.
The journey from one host to another

Legionella

safe shelter from otherwise harmful

tremendous

chemical agents [3] or antibiotics [4].

variety of species, at least 13 of which

Even though the primary natural

have been implicated in pneumonia

hosts of this bacterium are, indeed,

Although

the

currently

harbors

Legionella

[2],

genus
a

pneumophila

has

free-living, unicellular amoebae, upon

become, arguably, the most infamous

making

since its discovery in 1977. This

Legionella pneumophila successfully

bacterium normally thrives in fresh-

employs the same strategy for survival

water and soil environments, but not

– it finds a suitable host inside a living

entirely by itself. Indeed, it “chooses”

human being, which tends to be

to

other

defensive white blood cells [5]. There

as

it hides and increases in number,

Acanthamoeba polyphaga (commonly

eventually leading towards a heavy

known as amoebae). This unique

inflammation

property not only provides the means

pneumonia. This form of illness,

to multiply (i.e. increase in number)

acquired

while

Legionella pneumophila

remain

unicellular

hidden

inside

organisms,

existing

in

the

such

external

contact

from

in

with

the
an

humans,

lungs

infection

disease

is
(LD)

–
with

called

environment and to hitchhike great

Legionnaires’

and

distances but also offers a relatively

accounts for 50 % of all hospitalacquired pneumonias [6]. According
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Figure 1: The increase in incidence of Legionnaires’ disease in the USA
during the 15-year period. The reasons for this increase may be several,
encompassing both the aging population and thus increased
susceptibility to Legionella and improved diagnostic methods that allow
for better and more precise detection of the causative agent. Source
[11].
to World Health Organization (WHO),

inhalation of small droplets of water

it takes 2-10 days for the symptoms to

containing the bacteria (or the single-

appear and, even though the disease

cell organisms in which the bacteria

can

intense

reside) in places such as saunas, hot

antibiotic treatment, approximately 10

tubs and showers. Man-made devices

% [7] of infected individuals perish. It

that generate aerosol droplets appear

is important to mention however, that

to have a direct contribution to this

not all run-ins with Legionella cause

spread of the bacteria [9,10,15].

pneumonia. Another form of illness

Cooling towers, decorative fountains

associated with infection with certain

and other complex water systems

strains of Legionella pneumophila is

found in hospitals, hotels, cruise ships

called Pontiac’s fever. WHO describes

have also been associated with the

it as a milder, self-limiting sickness that

presence of Legionella pneumophila in

usually

is

the past [10,11,15,16,17]. Luckily, no

accompanied by a headache and

human to human transmission has

myalgia [8].

been reported yet.

be

overcome

lasts

2-6

Transmission

pneumophila

with

days

of

occurs

and

Legionella
mostly

via
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Legionnaires’ disease – an everincreasing threat
Many of us are convinced nowadays

System (NNDSS) and Supplemental

that

is

Legionnaires’ Disease Surveillance

comparatively safe and well off in

System (SLDSS), the data for the

terms of infectious disease threat.

population affected by Legionnaires’

Undoubtedly, some of the most severe

disease has been published (Figure

microbial and parasitic illnesses are

1). The results look rather grim: there

associated with developing countries

has been a 4.5 times increase in the

such

Human

incidence of Legionnaires’ disease

immunodeficiency virus (HIV), Malaria

among the individuals living in the USA

causing parasite Plasmodium and the

in this 15-year period (2000-2015).

bacterium that causes tuberculosis –

One must also keep in mind that it is

Mycobacterium tuberculosis. Even

not unusual for cases of disease to go

though the western countries have

unreported,

managed to maintain most infectious

that most outbreaks are associated

disease-causing

bay,

with traveling (hotels, cruise ships

Legionella pneumophila has seen a

etc.) and that it takes days before

marked increase in incidence since its

initial symptoms start appearing in

initial discovery [11].

infected

the

as

developed

Ebola

“world”

virus,

agents

at

especially

individuals.

considering

It

is

not

The worldwide incidence (or the

unreasonable then to claim that the

number of new cases of the disease in

number of cases of Legionnaires’

human

population)

of

Legionella

disease

pneumophila is not exactly known,

is

likely

to

be

under-

represented.

because countries differ in both the

On an individual level, increased

methods they use to identify sick

susceptibility to Legionnaires’ disease

individuals and in the way cases are

has been associated with the elderly,

reported. However, in countries such

people with weak immune systems

as the United States, due to rigorous

(such as cancer patients or organ

surveillance, mainly by the Nationally

donors/recipients) and smokers, 60-

Notifiable

70 % of whom tend to be male [8].

Diseases

Surveillance
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One study found that history of

by the disease [12]. It is thus startling

pulmonary (lung-associated), cardiac

to imagine that the aging population in

(heart-associated) and renal (kidney-

the western “world” might further

associated) disease, as well as heavy

increase the number of individuals at

alcohol

risk of contracting and dying from

abuse,

leads

to

higher

mortality rates amongst those affected

Legionnaires’ disease.

Figure 2: Number of confirmed and probable cases of LD in travelers to the
condominium complex, Las Vegas, Nevada, years 2001-2008. Initially, the 2001
outbreak was not recognized, however, after the installation of enhanced national
surveillance for legionellosis, the outbreak in 2008 prompted the researchers and
health officials to look further into the previous reports of legionellosis that were tied
to the same condominium complex. This yielded more cases of infected individuals
and brought about an urgent need for elimination of the source of exposure to
Legionella pneumophila bacterium. Source [15]
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Recent outbreaks in the USA

Legionella pneumophila has, over the

to an outbreak. However, in 2008

years, established itself as one of the

another outbreak of LD occurred at

most common and dangerous water-

the same apartment complex, this

borne pathogens (i.e. disease-causing

time involving 4 individuals. After

agents) in the USA. During the 2009

additional cases of LD originating in

and 2010 period Legionella had

the same condominium complex were

caused 19 outbreaks, which resulted

identified, a formal investigation was

in

hospitalised

launched to determine the source of

individuals and 8 deaths [13]. In 2011

the transmission and to prevent

and 2012, 14 states had reported 32

further

outbreaks in total associated with

investigation, a total of 16 confirmed

72

cases,

drinking

water.

58

Legionella

spread.

Following

the

was

and 19 probable cases of LD were

implicated in 21 of them, causing at

identified ranging from 2001 to 2008

least 111 (26 %) cases, 91 (89 %)

(Figure 2), all of which are linked to the

hospitalisations and claiming 14 lives

same

(100

well-

complex.

A

single

investigated outbreaks (A, B and C)

recorded

in

the

that had occurred during different

category. Environmental findings from

periods

2001 showed that both cold and hot

%)

[14].

of

Here,

time

will

be
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further

discussed.

condominium
fatality

was

probable

case

tap-water temperatures in rooms

Outbreak A was identified when 3
travelers

time-share

developed

where guests stayed were in the ideal
growth range for Legionella (25.0 –

Legionnaires’

disease after staying at a time-share

42.2

condominium complex in 2001, in Las

investigation in 2008, researchers

Vegas, Nevada [15]. Initially, these

confirmed that the most significant risk

cases were thought to be sporadic

factor for contracting Legionnaires’

(i.e.

disease

appearing

or

happening

at

C).

After

o

in

irregular intervals in time; random and

condominium

unassociated) and were not attributed

showering.
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the

a

thorough

time-share

complex
Indeed,

was

researchers

managed to link both outbreaks (in

Veterans

2001 and 2008) to a single source –

Pennsylvania [16]. It is worth noting

potable (drinking) water in tower 2 of

that when it comes to Legionella

the complex, which supplied guest

pneumophila and other opportunistic

rooms with drinking water. Apparently,

bacterial

the

health-care

reservoir

was

persistently

Affairs

infections,

hospital,

hospital

institution

and

associated

colonized by the same Legionella

outbreaks are especially dangerous,

pneumophila bacterium strain that

because most patients and residents

caused outbreaks in 2001 and 2008.

are readily susceptible, whether due

The fact that individuals residing in the

to old age or weakened immune

apartment complex and it’s premises

systems. Researchers identified 22

were exposed to Legionella for a

cases of LD during the outbreak

period of 8 years truly emphasizes the

period (5 definite and 17 probable). 6

need for enhanced surveillance and

infected

increasingly rigorous testing.

complications

patients

died

from

associated

with

Outbreak B occurred during the

pneumonia. The identified common

period from 2011 to 2012 in a

source of infection was drinking water

Figure 3: The premises and the surrounding area of the Long-term Care
Facility A. The cooling tower is marked in red and different buildings (1-4)
and condos are identified in white. Scientists posit that Legionella
pneumophila, present in the cooling tower in building 4, entered the fresh
air intakes in the form of aerosolized droplets containing the bacteria and
was dispersed throughout all the buildings in the vicinity of the campus.
Source [17].
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in the hospital. The most peculiar

same Legionella pneumophila strain

feature of this outbreak is that the

was recovered from both the infected

hospital’s drinking water resources

patients and the cooling tower, it was

were already undergoing rigorous

clear that the common source of the

copper-silver ionization processes for

bacterium causing LD was the cooling

prevention

of

Legionella

growth.

tower, located in building 4. It was

Regardless, authors of the paper

further determined that the pumps

claim, that one out of many reasons

delivering the disinfectant to the

why Legionella persisted to grow in

cooling tower in building 4 were

potable water reservoirs was the

controlled automatically. An electronic

shortage of chlorine in it. This outbreak

control system turned off the flow of

highlights the importance of high-

the disinfectant to the cooling tower

degree suspicion towards healthcare-

because of its low usage during the

associated LD, despite current water

time period just before the outbreak.

purification methods utilised to purify

Thus, this eventually lead to an

hospital water.

increased

growth

of

Legionella

The third outbreak (C) took place

pneumophila inside the cooling tower.

in a long-term care facility A (LTCFA)

Since people were infected in both

in Ohio state during the year 2013

buildings 2 and 3 (Figure 3), which

[17]. A total of 39 cases were reported

were not connected to the cooling

as confirmed, 2 suspected and 19

tower (building 3 being approx. 500

were possible. Slightly more than two-

feet away), scientists propose that the

thirds of the infected were elderly

aerosolized

women residents. 6 patients with

Legionella pneumophila, entered the

confirmed Legionnaires’ disease died.

fresh air intakes for the buildings in the

The authors claim that 2 probable

vicinity of the campus. This provided

non-drinking

associated

the means for the bacterium to

exposure sources were identified – an

disseminate and infect a considerable

outdoor decorative fountain and a

number of residents. Outbreak C

cooling tower, which was built as a

clearly demonstrates how important

part

its

proper design and thorough hygiene

construction (Figure 3). After the

protocols are when it comes to dealing

of

water

building

4

during
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water,

infested

with

with deadly infectious agents such as

systems, the elderly and travelers are

Legionella pneumophila.

especially susceptible to infection
[9,10,11,16,17]. Therefore, we must

Concluding remarks

recognise the risks associated with LD

Due to its peculiar nature and the

and exercise great caution regarding

ability to cause lethal pneumonia,

both drinking and non-drinking water

Legionella pneumophila has become
an

increasing

problem

for

use if we ever hope to prevent further

the

cases and fatalities.

developed countries, such as the

By: Paulius Baltrušis

United States of America, in the recent
years. People with weakened immune
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The Consequences of Flooding – A
Comparison between Bangladesh and
The United States of America
Flooding accounts for approximately 40% of the total global natural disasters
each year. [1] The United Nation estimates that 13.9 million people are displaced
annually due to floods and cyclones. [2] Population displacement, disruption of
healthcare and infrastructure, and contaminated floodwater are all risk factors
that contribute to outbreaks of water-borne and vector-borne diseases. [3] As
climate change raises the global temperature, heavy precipitation will be more
frequent and intense, [4] and flooding will become increasingly more common.
In 2017, the record-breaking Atlantic hurricane season and flooding across
Bangladesh, India, and Nepal, [2] showed that better preventative measures are
needed. Here, we compare past and recent flooding events between Bangladesh
and the U.S.A, assessing the differences in the consequences as well as the
actions taken by the respective governments.

Bangladesh – Overview

world, formed by 3 major rivers – the
Ganges, Brahmaputra, and Meghna

Bangladesh is a low-lying country where

rivers – and from these give rise to a rich

most of the landmass is less than 12
meters

above

sea

level

network of more than 310 rivers. While its

and

geographic

approximately 80% are floodplains. It is

formations

blessed

the

country with fertile soil, it also renders

also home to the largest delta in the
14

most of the land vulnerable to floods, and

The consequences of flooding go far

other natural disasters such as cyclones

beyond the increased risk of disease

and storm surges. As it enjoys a tropical-

outbreaks;

monsoon climate, the amount of rainfall

infrastructures, homes, and farmlands

varies drastically between seasons. The

put an immense burden on the economy.

annual average rainfall is approximately

This continuous cycle of catastrophic

2,300 millimeters with most occurring in

flooding risks plummeting the poorest

the monsoon season from June to

even poorer, and drastically hindering

October. Due to this climate, flooding is

the country’s effort in reducing poverty.

the

destruction

of

a yearly occurrence; a flooding of 20% to
25% of the country is considered normal
and indeed beneficial to the agriculture
industry and the environment. However,
any more than 25%, the flooding will
severely affect the people’s lives. [5]
Since Bangladesh is the 8
populous

and

10th

most

th

Figure 1: Building rafts for transport in
an area on the Brahmaputra River in
northern Bangladesh. Credit KM

most

densely

Asad/NurPhoto [8]

populated country in the world, with 164
Flood of 2004

million people [6], any natural disaster
will have an enormous impact on

The monsoon started early in 2004, and

people’s lives. Between 1980 and 2008,

the country experienced flooding in April

there were 219 natural disasters [7], of

followed by heavy rainfall starting in late

which three were major floods in 1988,

June. The flooding began in the Northern

1998, and 2004 where two thirds of the

districts, where the Jamuna river rose

country were inundated.

past the danger level. As the floodwater
15

receded from the Northern districts, the
confluence

where

Ganges/Padma,

Jamuna, and Meghna rivers meet,
swelled up and caused severe flooding in
the central districts. It was particularly
severe in Dhaka since the floodwater
persisted until the third week of August.
Sadly, there was no respite for the
people, as September brought the
heaviest rainfall recorded in 50 years,
Figure 2: Flood depths on 28th July
2004 [10].

and the flooding continued. [9]

In total, 39 out of 64 districts, and 265
out of 507 upazila (sub-districts) were
affected. This ammounted to 25% of the
population (36 million people) being
displaced by the floods. As vast areas
were submerged, it became difficult to

Figure 3: Life continues despite the
flooding. [11]

keep up with health and hygiene issues;
many

latrines

were

damaged

or

overflowed, and sewage and buildup in
wastes further contaminating soil and
water. The risk of disease outbreak was
high, not limited to water-borne and
vector-borne diseases but also foodborne diseases. Other factors such as
16

poor shelters and food scarcity leading to

worsened the crisis. There were also

malnourishment, further lowered the

widespread

affected population’s immunity against

systems, with 3 million latrines damaged.

diseases; children and pregnant women

As a result, the affected population had

were especially vulnerable.

limited or no access to safe water and
sanitary

As the water finally receded, the

damages

methods,

to

which

sanitation

facilitated

outbreaks of water-borne diseases.

extensive damages were revealed. In
terms of residential damages, 352,000

By October, the number of diseases and

houses were washed away due to river

deaths attributed to the flood was

bank erosion, 600,000 were destroyed,

totaled. It was observed that there was

and 1,800,000 were lightly damaged.

an increase in the number of cases of

Extensive damages were found in the

diarrhoea, dysentery, acute respiratory

agricultural sector, and since sand was

infections/ pneumonia, as well as skin

deposited instead of fertile silt, this also

and eye infections. An estimated of 6

had detrimental effects on the next year’s

times increase in cases than the normal

harvest.

numbers. [9] Between 12th July to 3rd
October, there were 332,704 cases of

Numerous infrastructures were also

diarrhoea, causing 194 deaths. The

compromised or destroyed, including
embankments

and

number of cases peaked in early August

flood-protection

with 59,000 reported cases.

systems. The flooding added to the
existing chronic water problem; with
many

water

sources

already

contaminated with arsenic, and the
contamination by floodwater leaking into
pipelines

and

underground

tanks
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Between 1st August and 25th August,

pneumonia, there were a total of 39,278

there were 53,457 cases and dysentery,

cases reported, accounting for 260

and the numbers were observed to have

deaths. Dengue fever cases were also

increased as the floodwater receded. As

reported, with 2,760 cases and 5 deaths.

to acute respiratory infections or

Figure 4: Distribution of diarrheal cases and deaths. [10]

Figure 5: Distribution of Pneumonia cases and deaths. [10]
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While skin and eye infections may seem

Flood of 2017

trivial in comparison, the number of

This year’s monsoon season has been

reported cases was not negligible; with

tumultuous for Bangladesh. In late May, it

38,140 and 8,359 cases respectively. [10]

was hit by Cyclone Mora, killing nine

The main killer, however, was not any
infectious

disease;

drowning,

and

247

snake

died

bites

people and causing damages to the

from

affected region. This was swiftly followed

claimed

by monsoon rain in June across the

another 75 lives. Overall, flood-associated

Southeastern

deaths were just under 800, which was

region,

which

caused

mudslides and severe flooding as well as

minimal considering the number of people

damage to road and communication

affected. This reflects the government and

infrastructures. As of 12th July, the flooding

international community’s rapid response

and landslides from June affected 80,000

and effort in humanitarian aid.

people across five districts, killed 160

The causative agents were not indicated.

people and injured another 187, it

One study by Schwartz et al., stated that

destroyed 6000 houses and many key

Vibrio cholerae was the main pathogen in

infrastructures. It was described as the

the past four flood-associated diarrheal

worst landslide disaster since 2007. [13]

epidemics, which was expected since it is

Monsoon rains continued in July, causing

endemic in the Bay of Bengal. In the 2004

flooding in Northeastern regions, as well

flood, Rotavirus was the most commonly

as new landslides. Then on 12th August,

identified agent. However, other causes

severe monsoon rain led to one of the

cannot be over looked; such as ETEC

worst

(Entertoxigenic Escherichia coli), Shigella,

floods

spanning

across

three

countries – India, Nepal, and Bangladesh

Salmonella, Campylobacter, etc. [12]
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– causing 1,400 deaths and displacing
million.
flooding

In

Bangladesh,

from

this

overflowing

August
of

the

Brahmaputra-Jamuna river affected 8
million people across 32 districts, caused
145 deaths, and destroyed 103,855
Figure 7: A woman stands in the polluted
water that has invaded her home, at
Demra in Dhaka. [15]

houses. [14]

Despite one third of the country being
inundated, none of the deaths were
associated to diarrheal diseases. This was
a huge achievement since it’s never
happened before, however, the risk of
Figure 6: In Demra, children walk through
a flooded field as they return home from
school. (14)

disease outbreak is still present especially
for the Rohingya refugees. Cumulatively
from 1st July to 23rd September, there were
27,595 reported cases of diarrhea and
3,787 cases of respiratory tract infections.
Skin and eye infections had 3,148 and
1,378 cases respectively. These numbers
are much lower than those seen in 2004.
[16]

20

Figure 8: Cases and deaths from diarrhoeal diseases from 1st July to 23rd September
2017. [16]

Similar to the floods in 2004, most deaths

were also reported, 16,645 cases and 16

were due to drowning, 217 deaths out of

deaths. The total number of deaths in flood

219 cases. Another cause of death was

affected areas in that period was 256. [16]

snake bites, with 23 deaths out of 61

This huge improvement can be attributed

cases. Consultations to other diseases

to several factors. The government at both
21

national and local level was well prepared,

territories dispersed around the Pacific

and provided water purification tablets and

Ocean and the Caribbean.

oral saline for the affected population.
Flood

shelters

were

cleaned

The United States, like many other

with

countries, is often ravished by natural

bleaching powder and other germicides,

disasters. The most common ones can be

and regular visits by medical teams were
arranged.

Prior

to

flooding,

identified as heat waves, droughts, floods,

the

earthquakes,

government had a major campaign to

Due to the many natural disasters that

and the dangers of water-borne diseases.

occur in the country, the government has

[17] Preparedness and public awareness

put up several agencies responsible for

goes a long way, but due to the vast

preparation and handling the aftermath of

damages to infrastructures and crops
hectares

fully

wildfires,

tornadoes, volcanoes and hurricanes. [20]

raise public awareness on basic hygiene

(15,529

thunderstorms,

the natural disaster. Some examples of

destroyed),

these agencies are EPA and FEMA

recovery is still ongoing and will require

(Environmental Protection Agency and

large amounts of funds (USD 12 million

Federal Emergency Management Agency,

required). [14]

respectively). Those, together with and

United States of America Overview

following

CDC

guidelines

have

put

together a set of rules for what to do when

The United States of America is situated

dealing with a natural catastrophe.

on the North American continent and with
more than 325 million people, it is the third

Flash flooding kills more than 140 people

most populated country in the world [18]

per year in the US, more than natural

and the fourth largest by total area

disasters like large hail, tornadoes and

(approximately 9.8 million km2) [19]. The

straight-winds combined. Some of the

USA is composed of 50 states and with its

biggest floods in the US resulted in a
22

fatality of hundreds. Besides the loss of

The city had no power or clean water

lives, this also resulted in economic

available

damage for the country.

infrastructure was gone. Due to this, some

and

the

public

health

public health issues like water quality,

A flood, however, is more than just rain.

wound

Sewage systems usually overflow, and the

infections,

immunisations

debris is released into the streets,

(both

vector

control,

workers

and

population) and general sanitation arose.

contributing to an increased risk of
epidemics of infectious diseases like

Surveillance for potential epidemics or

Cryptosporidiosis, Giardiasis, Norovirus

infectious diseases was necessary but

and

challenging since the public health and

Enterovirus

infections,

MRSA,

Tetanus and other Vibrio infections. [21]

medical infrastructure had been disrupted
and there was a lack of single registration

Hurricane Katrina, 2005

source for evacuees.
Back in 2005, after Hurricane Katrina
(HK), the US witnessed one of the most
severe floods resulting in a death-toll of
more than 1,800 people and more than 15
million people affected. The economic
costs amounted to $81 billion dollars,
Figure 9: The main categories of
infectious diseases were gastrointestinal,
wound, respiratory and skin infections.

which together with the death rate ranked
this tragedy as one of the worst ones in US
history.
Following the hurricane, 80% of New
Orleans was flooded and around 60-80%
of the population had been evacuated.
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Figure 10: Hurricane Katrina is one of the most expensive natural disaster in
United States history. The death-toll was around 1,800 people and more than 15
million were impacted. Today, 12 years later, the population can still feel the
impact of this tragedy. [22]

Infections Post-Hurricane Katrina
Gastrointestinal infections or diarrhoeal

Wound infections were also found to be

diseases were the most common following

common after the disaster with 14 cases

HK. There were several reported cases

(3 deaths) caused by Vibrio vulnificus and

that included Norovirus, Vibrio cholera non

3 cases (2 deaths) reported to have been

O1 non-O139 (3 cases reported, no

caused by Vibrio parahemolyticus.

death-toll), Vibrio cholera O1 nontoxigenic
(3 cases, no deaths) and non-typhoidal
Salmonella.
24

Tinea corporis, a dermatophyte infection,
Folliculitis,

Varicella,

presumed

viral

conjunctivitis and other skin infections like
scabies,
immersion

head
foot

lice,

arthropod

(caused

by

bites,
water

absorption by the outer skin) and animal
bites. [24]
Hurricane Katrina killed 1,883 people and
was responsible for causing more than
$100 billion dollars in damage. [25]
Hurricane Harvey in 2017
Figure 11: Primary septicemic skin
lesions caused by Vibrio vulnificus. [23]

Almost 12 years after Hurricane Katrina, in
August 2017, Hurricane Harvey hit areas

Upper and lower respiratory infections like
Pertussis,

Respiratory

syncytial

of Texas and Louisiana in the US. As well

virus

as other areas of the Caribbean such as

infection and Streptococcal pharyngitis

Belize, Nicaragua and Honduras. Harvey

were also reported. Besides those, 9

brought an incommensurable strength

evacuees were evaluated after being

leaving a trail of destruction.

suspected of having Tuberculosis (TB),
however only 2 were confirmed as positive

In a five-day period, many areas received

(1 pulmonary and 1 extrapulmonary).

more than 100cm3 of rain causing
disastrous flooding. The resulting floods

Another infection commonly reported were

inundated hundreds of thousands of

skin infections. Cases included Methicillin

homes, displaced more than 30,000

Resistant Staphylococcus aureus (MRSA),
with 30 cases reported and 3 confirmed;
25

people and incited more than 17,000

Legionnaires’ disease, MRSA, Norovirus,

rescues. [25]

Rotavirus,

Shigellosis,

Immersion

Toxoplasmosis,

foot,

Tuberculosis,

Chickenpox, Vibrio cholerae (Non-O1 and

Vibrio

Non-O139),

parahaemolyticus,

Vibrio vulnificus and West Nile Virus;
making up two big groups – diarrhoeal
diseases and wound infections. [21]
Fungal infections were also listed as a
potential threat once people started to
return to their homes after the water had
Figure 12: Forecast precipitation resulting

cleared. [28]

of Hurricane Harvey. Texas and Louisiana
were the most affected zones. [18]

There are no concrete numbers regarding

Harvey caused at least 90 deaths [26] and

how many people were affected by

the economic losses are estimated to be

infectious diseases post Hurricane Harvey,

situated between $70 billion to $200 billion

and according to CDC and EPA, the most

dollars. [27]

common

infectious

diseases

were

After Harvey, there was a concern of

diarrhoeal diseases and wound infections

possible emergence of infectious diseases

that were either caused by; lack of

due to the flooding. The main agencies,

preventive measures such as boiling the

like the CDC, warned against the most

drinking water, or continuous exposure to

common infectious diseases after a natural

the contaminated water on the streets.

disaster,

Two deaths were reported to be caused by

such

as

Cryptosporidiosis,

Enteroviruses, E.coli, Giardiasis, Hepatitis

Necrotizing

fasciitis

or

B,

bacterium”,

most

likely

Hepatitis

C,

HIV,

Leptospirosis,
26

“flesh-eating
group

A

Streptococcus. One of the victims was a

catastrophic events. There was a clear

woman that contracted the disease after

reduction in the number of people affected

she fell inside a flooded home and broke

after Harvey in comparison to Katrina in

her arm, allowing the bacteria from the

2005. CDC and FEMA have been

floodwaters to spread into her wounds.

developing several campaigns to raise

[29] Another victim was a man that had

awareness and in that way, they are able

contracted the bacteria through exposure

to provide quick and more specific

of existing wounds to floodwater. [30]

answers to the population. Besides that,
phone lines were also established in case
the population has any doubts on how to
proceed during and after a natural
disaster.

The

most

important

improvement, however, was the higher
level of information that was been provided
to the population. Besides that, the
preliminary evacuation of people was a
crucial factor in decreasing the number of
people affected by floods.
Conclusion
Flooding is the most common natural
Figure 13: Different steps of evolution of
Necrotizing fasciitis. [31]

disaster in the world. Other than the deathtoll, it can displace thousands of people,

Even though the United States of America

and have effects that can still be felt by the

is a developed country, there are still

population years after recovery. While it is

deaths related to infectious diseases after

difficult to distinguish chronic conditions
27

and acute conditions in Bangladesh, the

and observational studies on this subject.

yearly flooding also mean the local

The infectious agents are not identified in

government

are

most

continue

improve

to

well-prepared
their

and

response

cases,

which

hampers

the

recognition of possible outbreaks.

actions, resulting in zero deaths from

As floods will become more frequent and

diarrhoeal disease in the 2017 floods.

intense in the future, public health

Meanwhile in the US, the acute conditions

interventions need to be improved, and

are more obvious, but despite it being a

surveillance needs to be enhanced to

developed country, the population may still

swiftly identify and stop outbreaks. It is

struggle to recover from major flooding.

crucial to continue to educate the public

Other than the immediate destructions,

on how to proceed before, during and after

natural disasters like floods can result in

a flood to prevent, and decrease the

outbreaks of infectious diseases. Although

number of infectious diseases.

floods are relatively common and specific
infections

have

been

linked

to

its

By: Inês Neves and Ka I Au Ieong

aftermath, there is still a lack of knowledge
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Tuberculosis Review: An Ancient
Infectious Disease that Keeps Coming
back in Developed Countries and Still
Remains a Thorn in Underdeveloped
Countries
Mycobacterium tuberculosis is a human lung pathogen and well known for its ability
to cause tuberculosis (TB), a disease that is responsible for over 1.5 million deaths
each year. The world health organization (WHO) has declared the epidemic a global
health emergency. Sub-Saharan Africa and South-East Asia regions have the highest
rates of TB-associated deaths. While European and other developed countries have a
very low prevalence of TB. Co-occurrence of TB and HIV/AIDS further fuels the death
rates, mainly because of TB rather than HIV/AIDS. Although we are living in the most
advanced era of medicine, TB remains a major threat to human health.

pinnipedii and M. tuberculosis. The other

The causative agent of TB

form of Mycobacterium causing human

Tuberculosis (TB) is caused by the

disease is M. leprae which causes

virulent Mycobacterium tuberculosis (M.

leprosy (Hansen’s disease). There are

tuberculosis) strain. TB is an ancient

other species of Mycobacterium which

disease with a history linked with the

are

evolution and migration of mankind. It is

classified

as

non-tuberculosis

Mycobacterium and their

believed that this pathogen (infectious

group

is

abbreviated as NTMs. Among the above

disease-causing) evolved 3 million years

mentioned, M. tuberculosis is the most

ago [1]. Bacteria classified under M.

common complex member that causes

tuberculosis complex, are the original

high levels of morbidity and mortality in

cause of TB in different hosts. This

humans globally [2]. M. tuberculosis is a

complex consists of M. bovis, M.

resilient bacterium capable of affecting

africanum, M. canettii, M. microti, M.

any organ of the human body. The

suricattae, M. caprae, M. mungi, M.
29

common form of transmission is through

help reduce the incidence of TB during

the air by inhalation of tubercle bacillus

childhood, particularly the form causing

droplet from an infected individual [3]. M.

meningitis, but it is not very effective

tuberculosis can also enter the body

against adult TB and does not prevent

through the gastrointestinal tract and

the infection with the organism causing it

through open wounds in the skin, but

[11].

these forms of entry are rare [4, 5]. Most

TB treatment usually involves taking

M. tuberculosis infections affect the

antibiotic drugs for at least 6 months and

pulmonary system and can destroy parts

sometimes for up to 12 months. Patients

of the lungs, making it difficult to breathe.

who do not comply eventually develop

There are other organs that can also be

TB strains that are resistant to the drugs.

affected, such as the digestive tract, the

Development

genitourinary system and the urogenital

of

multidrug-resistant

(MDR-TB), extensively drug-resistance

tract, bones and joints [6, 7, 8].

(XDR-TB) and recent occurrence of
totally drug-resistant (TDR-TB) strains is
growing and becoming a problem in

Available vaccine and treatment

many countries [12, 37]. The TDR-TB is

M.

resistant to all known effective regimens.

more

In some parts of the world, patients who

importance than ever in the development

have TDR-TB are not isolated from the

of new drugs and possible vaccines [9].

community and this poses a high risk for

This

structure

the spread of the disease. This incurable

represents the best target for a novel

TB will end up disturbing the control

anti-mycobacterium

efforts put forth by organizations taking

The

cell

wall

tuberculosis

unique

components
have

shown

complex
agent.

of

Most

diseases can be prevented by using

part in fighting this epidemic. [37].

specific vaccines, but TB is one of the

Second-line drugs are used for the

diseases for which Bacillus Calmette-

treatment

Guerin (BCG), which is a M. bovis strain,

treatment

is used as a vaccine [10]. BCG is the only

of

MDR-TB,

options

are

however

limited

and

recommended drugs are not always

vaccine against TB known to man. When

available

a child is born, he/she is vaccinated with

[13].

The

extensive

chemotherapy that is required is more

BCG for the prevention of TB. BCG can
30

expensive and can produce severe drug

announced that TB is now above

reactions in patients. Hence, there is an

HIV/AIDS [16]. Hence, the program

increase in cases of mortality and

called Stop TB was developed. This

incidence in underdeveloped countries

programme aimed to save 14 million lives

[13]. The problem of drug resistance has

between its launch and 2015 [17].

Five principal ways to
been
there for
a long time; it is not
prevent
drug-resistant
TB:a new
thing.• Early detection and high
quality treatment of drugsusceptible TB
• Early detection and high
quality treatment of drugresistant TB
• Effective implementation
of infection control
measures
• Strengthening and
regulation of health
systems
• Addressing underlying
risk factors and social
determinants [13].

HIV infected individuals are more at
risk of getting TB infection. In 2015,
TB infection was observed in one-third
of individuals living with HIV [15]. Cooccurrence of HIV and TB does not
only create an unresolved public
health issue in the Sub-Saharan Africa
but in the entire world [18]. There
were an estimated 1.2 million new
cases in 2015, related to the lethal
combination of HIV and TB [16].
Furthermore, 0.4 million people died
from

TB

among

HIV-positive

individuals [16].
Brief insight into tuberculosis in different
countries

TB is more prevalent in males than

Tuberculosis, a pre-historic disease, still

females, and less prevalent in children

remains a leading cause of human

than adults [16]. This could be due to

deaths worldwide, despite global efforts

a lot of activities different groups get

in disease-control programmes during

involved in and also their life-styles, for

the past 20 years [14].

example,

overcrowded

working

environments with less ventilation. TB

One-third of the world’s population is

affects

affected by TB and approximately 1.8

everyone,

it

does

not

“choose”.

million people died in 2015 [15]. Mortality

The prevalence of TB in developed

cases of HIV/AIDS have always ranked

countries is extremely low with more

above TB. However, it has recently been
31

cases

seen

in

immigrants.

For

struggling to control and prevent the

instance, if one were to look at the

spread of this global epidemic [19].

European statistics: 89.5% of TB
cases in Sweden, 88.7% in Norway

Problems faced with the epidemic

and 85.7% in Iceland are of foreign

The front-line anti-TB drugs have been in

origin [19]. The following countries

use for more than 50 years and in the last

have been doing well in controlling

two decades, there has been an increase

MDR-TB and have reached the

in the prevalence of MDR-TB and XDR-

following success treatment rates;
Netherlands

(100%),

TB strains of M. tuberculosis [13]. In

Belgium

2015, about 480,000 people developed

(83.3%), Serbia (78.9%), Austria and
Sweden

(75.0%

each).

MDR-TB [16]. The WHO estimates that

Some

there are over 650,000 MDR-TB cases

countries are managing this disease

emerging every year and XDR-TB cases

very well, while others are still

have already been reported in many
countries including developed countries

Different control measures
Administrative control
• Symptomatic screening
• Cough etiquette
• Separation/Fast tracking
• Prompt diagnoses/Rx
• Staff training
• Patient education
Personal respiratory protection
• Staff awareness on TB
• Personal respiratory
protection
• Staff HIV Counselling and
testing
Environmental control
• Natural ventilation
• Mechanical ventilation
• Filtration
• UV germicidal irradiation
[36].

[13, 20]. TDR-TB cases have been
recently

reported

as

well

[20].

Furthermore, current first-line treatment
regimens are not compatible with certain
common antiretroviral (ARV) therapies
used to treat HIV/AIDS. Therefore, an
urgent need for new TB-drugs is
required. New drugs should be effective
in treating children, and latent TB
infections, and should be compatible with
antiretroviral therapy. Additionally, new
drugs shouldn’t be taken for long; this is
to lessen the likelihood of bacterial
strains developing drug resistance. New
front-line

anti

TB-drugs,

operating

through a novel mechanism of action, are
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desperately needed to combat this

prevalence of TB is low in Sweden,

growing burden.

vulnerable and hard to reach groups
including

around Sweden [26]. Diagnosis of the

recently developed countries, but with
commitment,

affected individuals is always delayed

these

and usually, leads to the spread of the

countries have successfully reduced

disease [26].

incidence rates of this infectious

It is important to host awareness

disease. Developed countries have a

campaigns to educate refugees and

low prevalence of TB because they

immigrants

invest a lot of money in the health

countries

sector comparative to other countries.
all death in Sweden, however, all that
experiencing

conduct
immigrants

hospitals which had all the necessary

come

all

into

the

However, even after screening is

Sweden [22]. With the change of time,

done, there are still cases of TB

not much effort is invested in TB

arising amongst immigrants. This

nowadays. In recent years the number

could be due to improper screening

of cases has increased, with most

for latent TB and limited screening of

cases resulting from refugees’ camps
though

that

on

and to limit further transmission [27].

and was a lively topic of discussion in

Even

screening

individuals to get treatment and care,

notification brought people together

infections.

TB

at an early stage to allow such

trained caregivers. The issue of TB

latent

signs,

country. This is done to identify cases

equipment, sufficient medication, and

of

its

Developed countries like Sweden

was because of the newly built

reactivation

TB,

enough?

a

decrease in incidence rate [21]. This

and

about

underdeveloped

Are the screening methods sufficient

changed during the 1900s when the
started

from

symptoms and treatment.

TB used to account for about 25% of

country

high

source of TB and its transmission

TB used to be a big problem in
and

from

incidence countries are the main

Developed country

unity

immigrants

immigrants. Since the screening is

TB

done only on individuals who have

the

been granted permanent resident
33

visas and refugees, and does not

rate in recent years. The incidence of

include students or work visa holders

tuberculosis in Sweden increased

[24].

from 5.1 cases per 100,000 people in
2001 to 9.2 cases per 100,000 people

One-quarter of people in the world are

in 2015 growing at an average annual

estimated to be infected by latent TB

rate of 4.86 % [23]. What could be the

[44]. This large number represents an

cause of this? Could it be re-activation

enormous

potential

of latent TB from people originating

reactivation of TB, which can spread to

from Sweden, immigrants, business

other people [28]. During this phase, the

people who travel to countries with

organism enters the hosts body and then

high prevalence? One or more of

the immune system reacts by building a

these factors are responsible for the

wall around the organism. TB can remain

increasing incidence rates.

reservoir

for

alive for a long time in within these walls
without being active; this means that the
bacteria cannot be spread to the next
person or even affect the host.
Figure 1: The incidence rate of
tuberculosis in Sweden between 2000
and 2015 [23].

In most cases, people who have latent
TB

will

develop

active

TB

after

immigration. A case like this usually

There are other factors that play a role

happens if screening was not done

in the rise of this infectious disease.

properly or the individual who was

They include the decrease in political

positively screened for latent TB is not

commitment

given treatment on time.

to

tuberculosis

eradication, reduced awareness of
tuberculosis

Will TB ever be eradicated in Sweden?

among

the

general

public, and reducing professional

They call it a disease of the past, but it

clinicians, who over time have played

keeps coming back. Sweden is one of

a major role in the reduction of

the countries with the lowest TB

tuberculosis incidence [24]. Even

prevalence. However, the incident

though the incidence rates have been

rates have been increasing at a rapid
34

increasing, they are still acceptable.

the only group to be blamed for

The death rates have decreased to

outbreaks

0.3

countries.

cases

per

100,000

people

happening

in

these

between 2001 and 2015, meaning
there is a high success rate of

One good thing about bacterial strains

treatment.

is that they can be easily traced. In
Sweden, all strains that caused TB in
the 1800s are still saved, and every
time

there

is

an

outbreak,

an

investigation is conducted comparing
the outbreak strain and the Swedish
origin strain [29]. Therefore, this
makes it easier to trace where the
outbreak really came from instead of

Figure 2: The deaths rate of tuberculosis
in Sweden between 2000 and 2015 [25].

placing blame on the wrong people.

Outbreaks
Elevated numbers of TB cases are still
seen

among

immigrants

from

countries of high TB prevalence.
These incidence rates are associated
with

most

outbreaks

seen

in

developed countries [29]. However, in
2005 there was an outbreak caused

Figure 4: The TB outbreak in a
refugees camp in Malmӧ 2016 [31].

by a Swedish strain (Figure 3) [30].
This shows that immigrants are not

Underdeveloped countries
TB is a disease of people who live in
absolute poverty and 95% of TB deaths
occur in the developing world [12]. TB is
regarded as a major threat in Africa due
to its high incidence of infection. TB is

Figure 3: The outbreak caused by a
Swedish strain 2005 [30].
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one of the most prevalent diseases and it
has been widespread over an extensive
period. However, even though it is
contagious, it is a far lesser threat than
other dramatic infectious diseases such
as malaria, Ebola and cholera, which
over the years have caused a great

Figure 5: A doctor examines a TB
patient (Photo by Gallo images/Sunday
times/James Oatway; google images).

degree of public alarm [32, 33]. As a
result, TB has never caused any public

of new TB cases occurred in the 30

alarm, even though it has caused more
deaths

than

the

highest TB burdened countries. Six

above-mentioned

countries accounted for 60% of the

epidemics.

new TB cases: India, Indonesia,
The most severely affected areas of the

China, Nigeria, Pakistan, and South

world continue to be the less developed

Africa. These countries need to

countries of Sub-Saharan Africa and

improve their TB prevention and care,

South-East Asia. Prevalence of HIV

to reduce the global TB incidence and

infections in these regions are driving the

mortality rate [16].

TB

epidemic

with

9

million

new

incidences of active TB cases emerging
per year [16]. South Africa is a nation
with one of the highest rates of TBassociated deaths. Co-occurrence of TB
and HIV/AIDS further fuel the death rates

Figure 6: Six countries with the highest
burden of TB [16].

mainly because of TB rather than
HIV/AIDS [34].

Not all cases are reported and
diagnosed, and this causes gaps

TB affects the entire world. In 2015,

between notification and estimates

the largest number of new TB cases

[16]. In 2015, there was an estimate

occurred in Asia, with 61% of new

of 4.3 million new cases reported;

cases, followed by Africa, with 26% of

however, those are not all the cases

new cases [16]. In 2015 alone, 87%

[16]. Yearly, there are death cases
36

resulting from tuberculosis, but no

This means that we are never going to

records

reach the 2035 set goal.

show

that

there

were

individuals who were infected or
received treatment.

The Global Funding to Fight AIDS, TB

The “END TB” strategy aimed to

and Malaria is the main funding

reduce TB incidence and death rate

source for TB programs, with TB only

by 95% by 2035 [37]. However, with

getting 17%, AIDS getting 53% and

the reduction rate of between 1.5 and

the rest of the 30% going to malaria

2% which is archived yearly, this

[38]. If you compare the 9.5 million TB

clearly

present

case with 2 million AIDS/HIV cases,

strategy is not as effective as it’s

you will realize that TB requires more

supposed to be [16].

attention and funding [38].

Is TB research well-funded?

Increasing number of XDR-TB

Funding for TB research is insufficient

The issue of drug-resistant TB strains

in developing countries such as South

is escalating, with an estimated 500

Africa. Priority is given more to

000 cases each year globally [39].

HIV/AIDS and Malaria than TB. South

Some of these resistant strains (XDR-

Africa depends mostly on international

TB) have become highly resistant to

donors, rather than domestic sources

even the most effective regimens.

[16]. In 2016, at a conference held in

Some are even totally resistant to all

Durban, South Africa, TB received

regimens. The XDR-TB may require

$8.1 billion in funding from an

expensive, toxic medication to be

international funder as anticipated,

eliminated. These drugs can be

and $6 billion from donor countries.

harmful to HIV/AIDS individuals. In

This might seem to be enough, but it

most cases this treatment does not

is not. TB requires around $13 billion

show a lot of success, instead, about

a year to be eliminated [38]. Imagine

50 to 80% result in death [34, 40]. It

if the underdeveloped/BRICS (Brazil,

has always been thought that XDR-TB

the Russian Federation, India, China

is

and South Africa) countries do not get

insufficient treatment and incorrect

this type of funding the following year.

prescription only.

shows

that

the
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caused

by

poor

compliance,

However, when

clinicians took a closer look into the

Conclusion

issue, they discovered that most

TB cases have gone down by 22%

individuals with XDR-TB never got

between 2000 and 2015. However,

diagnosed with MDR-TB and never

developing

received treatment in their lives. The

tremendously affected, with a total of

only

the

87% cases. TB can be treated and

organism was transmitted through

cured; this was shown by the results

direct contact with an infected person

published by WHO between 2000 and

[41]. One study done in South Africa,

2015. Approximately 49 million lives

found that only 31% of cases were

were saved through TB diagnosis and

due to insufficient treatment. The main

treatment. If the incidence curve can

source of the increasing incidence

be bent, then the world’s problem will

rate of TB in South Africa was through

be solved. This can only be achieved

direct contact, not only in hospitals,

if there is a strong commitment from

but also in the community [42].

political leadership of each country in

explanation

was

that

countries

are

still

order to address multiple challenges,
Diagnostic methods used

including high levels of multidrug-

Most underdeveloped countries still

resistant TB, low financial allocations,

use old diagnostic methods which

and weak health systems. The silence

may give false negative results.

surrounding

Sputum smear microscopy is still

countries should also be broken. As

widely used, whereas more advanced

long as prevention and care are not

countries want to discontinue using

improved in Asia and Sub-Saharan

this method [16]. The reason some

Africa, the annual TB results are still

countries are still stuck with the

going to be negatively affected,

sputum smear method is because of

irrespective of the decline of cases in

funding and insufficient training in the

developed countries.

new methods and technologies.

By: Ipeleng Kgosiemang and Mohamed
Farah
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TB

in

developed

PART II: An insight into Bangladesh

Students who completed PART II of the Journal during their visit to icddr,b in
Dhaka,Bangladesh.
Left to right, back row: Vicky Giachou, Gloria Loko, Lisa Allander, Frida Jakobsen,
Johanna Jönsson, Rebecca Christiansen, Lisa Crone, Viktoria Tepper, Anna BerezaJarocinska, Sophie Elizabeth Smith, Viktoria Hennings, Yazan Al Falah
Left to right, front row: Oscar Cidon Sporrong , Martin Holmer, Dr. Johanna Lindahl,
Miro Plum, Sandra Bager.
Photo: Mohammad Asaduzzaman Oni
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The Prometheus of Research
The icddr,b holds great knowledge regarding public health, infectious diseases and
their spread in Bangladesh. The organisation has a vast amount of researchers who
fulfil their work with passion for improving the community and country. But how does
this ingenuity reach the individuals in need and how is the wisdom shared with the
general public? Many people lack the opportunities we take for granted in Sweden,
about one in every fourth person is illiterate and there are deeply rooted cultural and
religious traditions that can be difficult to challenge. To gain a deeper understanding
of how the general public is made aware of disease spread, prevention and healthcare
we sought insight into how the icddr,b communicates with and informs the laymen of
society on these topics.

Communication with target audience

importance for icddr,b and requires
special strategies since a substantial

As you will explore in this journal there is

proportion of the adult population are

a lot of expert competence and world

illiterate and a lot of people have not been

class research at icddr,b within many

enrolled in the school system [1].

subjects covering major health care
issues.

Organisations,

which

Furthermore, there is a spectrum of other

bring

aspects, such as religion and culture,

forward innovations and new knowledge,
often

rely

on

different

forms

which

of

are

essential

consideration

communication. The importance of the

take

when

communication

research and efforts must be put forward

to

and

into

asserting
information

strategies.

to stakeholders and financial partners
with sturdy causal data and statistics in

Regarding

communication

icddr,b

order to secure further collaboration and

mainly focus on spreading information to

funding. In contrast, other forms of

core donors and research grant makers

communication are needed in order to

in order to be able to continue conducting

gain trust from the communities in which

their research. The organisational aim is

the organisation acts. This is of particular

to
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invent

and

produce

applicable

solutions, which saves lives and in the

one single taka (local currency) on the

process obtain thoroughly solid research

exposure [2].

data. When the icddr,b have reached
conclusions

the

idea

is

that

Social interaction and outreach

the

government or other non-governmental

The icddr,b strives to serve the population

organisations (NGOs) will implement the

as a whole which is why outreach

solutions on a large scale on a societal

programmes to vulnerable communities

level.

are an essential part of the work by
research groups. In some cases it can

One of the most important ways to

also

spread information is through national TV

Manpura, which lacked basic access to

may have limited reach and where the

adequate

literacy rate might be lower than the

engagement

the

to

Swedish

social

facilities on the island. This event received
substantial media coverage and just a

The icddr,b has for example allowed for

short time later the hospital had received

the information spread about antibiotic

all the equipment and personnel required

resistance and the associated potential

for proper operations [2].

future problems. Through writing an

Lifesaving education

article about the emerging problem, the
to

organized

market the need for the health care

each other and thus spread information.

spread

was

public

as well as the local population in order to

members of communities; they talk to

was

event

A

hospital, local director of general health

norms)

promotes real life interaction between

information

healthcare.

together with the local government

friendly Bangladeshi culture (in some
contrast

other

example for this was the remote island of

slum areas where other sources of media

Furthermore,

of

raise awareness of a situation. A perfect

spreading information to remote rural and

average.

engagement

authorities and local people in order to

and radio. Radio is especially good for

national

include

multiple

Child malnutrition is a big problem in the

newspapers, radio and TV and in this

poorer populations, as many do not have

manner the general population was

the sufficient money or education in order

informed without icddr,b having spent

to provide the optimal care for their
children. Births are often conducted at
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home [3] and mothers often lack maternal

people lacking basic knowledge about the

care and education. The hospital staff at

disease and its spread. The prevalence of

icddr,b Dhaka Hospital shared with us

HIV is relatively low (<0.1%) [4], but there

that many young mothers (some as young

is one social group that is especially at

as 13 years old) have little to no idea how

risk of becoming infected with this

to properly care for a baby, or for that

immunocompromising

matter how to breastfeed.

community of men who have sex with
women in other countries). The difficulty

hospital with prolonged diarrhoea causing

of sex education and provision of

malnutrition. The mothers are then taught

protection in this community strains not

how to prepare oral rehydrating solution

only from prejudice and ignorance but

(ORS), in order to prevent dehydration
to

diarrhoea.

In

the

also from the fact that their sexual activity

nutrition

is deemed illegal in Bangladesh [5]. Due

rehabilitation ward the mothers are also

to the prohibition, MSM and hijra choose

educated on how the proper nutrition of a
child

should

be

upheld,

the

men (MSM) and hijra (often called trans

Many children end up at the icddr,b

due

virus:

to remain anonymous and are therefore

including

difficult to identify and make contact with.

information on breastfeeding and how to
prepare cheap local recipes of calorie-

The icddr,b has started a programme

dense meals in order to allow for proper

aimed at providing health care and

growth of the child. Furthermore, the

prevention education for the communities

mothers are taught how to make simple

of MSM and hijra. Since there were no

toys from scraps available at home, make

estimates

rhymes and sing in order to stimulate

communities were, the project initially

normal cognitive development of their

required identification of “cruising spots”

children.

where these people would meet up during

on

how

large

these

the evening and at night time. In this
manner, the community members could
The hidden prevention

be counted. They further hired people
from the communities in order to increase

Like in the rest of the world, an HIV

the trust for the organization. Those who

diagnosis results in superstition and a lot

were known as part of the communities

of stigma in Bangladesh due to many
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were

asked

to

spread

information

much-needed

research

data

in

a

regarding the newly opened drop in

population with many ill and exposed

centres to others in order to increase

individuals. These aspects make the

knowledge of sexual diseases. Simple

icddr,b a unique organization with the

business cards with contact information

power to help countless of people and

were printed and spread from person to

improve both the public and global health.

person within this social community.

By: Anna Bereza-Jarocinska and Martin

Thus, the further spread of HIV and other

Holmer

sexually transmitted infections such as
syphilis could be prevented and this
population could be educated about
preventive measures such as condoms
and lubricants.

The solutions
Implementing healthcare solutions and
preventive

measures

in

a

large

community is always a tough task. In
developing countries like Bangladesh
several factors, such as resources,
societal structures and general conditions
contribute to an increasing level of
difficulty

in

managing

transcending

research results into functional lifesaving
solutions. Through special strategies the
icddr,b has managed to communicate
and work with the population whilst
maintaining their status as a top level
research conductor. These communitylevel approaches ensure the quality of the
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Prevention and Control of Vibrio cholerae
in Bangladesh
Many global organisations worldwide are continuously involved in investigations of
potential Cholerae outbreaks in Bangladesh. These international organisations like the
World Health Organisation (WHO) work intensively in order to limit the consequences
of these outbreaks and to prevent the occurrence of such epidemics by finding new
strategies for prevention and control of V. Cholerae. The collaboration is done together
with icddr, b (International Center for Diarrheal Disease Research, Bangladesh), which
is an international health research institute located in Dhaka, Bangladesh.
Background

outbreaks the beds in the Dhaka hospital
are full and people from all around the

According to the WHO there are 3-5

country come to seek treatment [3].

million cholerae cases and between
100000 to 200000 cholerae deaths

V. cholera is a gram negative, facultative

globally each year [1]. Although many

anaerobic bacterium which is classified

improvements

into over 250 serogroups characterized

Bangladesh

have
over

been
recent

made

in

decades,

by

the

O-antigen

of

the

cholera remains one of the major causes

lipopolysaccharide [4]. The disease is

of morbidity and mortality in Bangladesh

primarily caused by the cholerae toxin

[2]. The cholera situation in Bangladesh is

which is an A-B toxin that interrupts the

critical and there is an estimated 300000

permeability of the epithelial cells of the

cases and 4500 deaths every year [2].

intestine, allowing leakage of different

Each year during April or May the

ions and liquids into the intestine resulting

diarrhoeal season begin in Bangladesh

in severe diarrhea [4]. Cholerae infection

with the first outbreak, most cases of

is associated with several risk factors;

diarrhoea are due to infections with

drinking contaminated water, swimming

Rotavirus and V. Cholera, with the

in rivers, eating contaminated food and

majority of infected individuals being

not washing hands properly with soap

children under the age of five [1]. The

before eating food or feeding children [5].

second outbreak occurs in September or

The warm weather creates a mixture of

October, during these seasonal Cholerae

contaminated food, unsuitable water
44

sources, and fecal contamination in one

are believed to be due to different working

of the world’s most crowded cities [3].

centers in Dhaka, and in other places in
Bangladesh which provide vaccinations

It has been noticed that there are two

and daily care for many people [7].

dominant pathogenic strains of cholerae
that are the main cause of the outbreaks,
V. cholera O1 (VCO1) and V. cholera
(VCO139), but recently the second strain
has become less frequent and rare [4].
Ongoing research is being done to find a
desired vaccination against V. cholerae
and against several infections that infect
the population of Bangladesh; such

Figure 1: Water contamination, Dhaka
Bangladesh.

research is taking place in Dhaka and in

Promising Strategies

Matlab [3].

One option for preventing diarrhea is
vaccination for specific gastrointestinal
pathogens [8]. In cholera-endemic areas,

Current Situation

cholerae vaccine has been demonstrated
Nowadays,

the

number

of

infected

to reduce morbidity and mortality from

children is decreasing, and there is a

cholera

decline in deaths among children under

diarrhea-associated hospitalization when

the age of five, but neonatal (first 4 weeks

the burden of cholerae was high [8].

of life) are still the most vulnerable group

Inclusion of an oral vaccine in the public

among deaths in children [6]. The icddr,

health program in Bangladesh is being

b and Dhaka Hospital have recently

considered depending on the quality of

attracted the international attention since

the vaccine and the cost-effectiveness of

they are trying to develop a proper

it [9]. High oral vaccine coverage for

vaccination against cholerae even if there

populations gives almost 80% immune

are not enough resources, over decades

coverage, and the protection remains up

of practicing and treatment of children

to 2 years but with less immune coverage

and adults they have earned an advanced

about 50%, this could potentially be

experience [3]. These promising results

achieved if a reactive ring vaccination
45

disease

including

all-cause

program was established in identified

best method for water treatment, but

cholerae cases [10]. In addition; Herd

studies showed that only about 37% boil

immunity is an important goal since

their water before usage [12]. Therefore,

vaccination of the most population could

education is needed in order to reach the

give protection in the whole population.

desired goals in prevention and limitation
of the infections.

Hygiene, sanitation and water
Water,

sanitation

important

and

interventions

hygiene

are

which

can

effectively limit the transmission of many
gastrointestinal pathogens including V.
cholerae [11]. The best solution in
developing low income countries would
be to maintain and to construct a water
continuously separates fecal waste from

Figure 2: A young girl takes water for
drink and use as domestic use while a
man takes bath in the same river.

water and food supplies. But for many

Treatment

and

sanitary

infrastructure

that

reasons including the low resources and

Rehydration and maintenance are the first

the poor supply such goals need long

priority in treatment since dehydration is

time to be achieved [11].

the main cause of death in cholerae
patients,

the

WASH

program

was

implemented in the 1960´s and it´s one of

Education

the

In rural areas, about 1% of people wash

most

interventions

their hands using soap and water before

efficient
that

public

has

ever

health
been

developed [3]. The WASH program

eating or before feeding their children,

includes treatment with oral rehydration

and about 14% wash their hands using

solution (ORS), according to UNICEF an

soap and water after going to the

estimated 73% of Bangladeshi children

bathroom [12]. High temperatures kills

receive this solution for treatment of

most of the pathogens, in urban areas

diarrhea [13].

where there is a gas supply boiling is the
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The

hospitals

also

administer

zinc

Conclusion

supplementation, essential in epithelial

Cholerae is an important issue in

integrity. Dehydration treatment should

Bangladesh since there are two seasonal

be continued for maintenance [4].

outbreaks annually, all ages are at risk
being infected but children under 5 years

Antibiotics are usually used for severely

of

dehydrated children over 2 years of age

age

and

immunocompromised

individuals remain the highest risk group

and for dysentery patients, Tetracycline,

in the population. This serious situation
and

other

Bangladesh

common
such

infections
as;

in

Rotavirus,

Tuberculosis etc. are attracting many
global health organizations worldwide like
WHO, and there is a huge collaboration
between such organizations and icddr, b
in Bangladesh which all work intensively
to find new strategies for protection and
developing a proper vaccine against
cholerae. And to improve the current
conditions represented in poor hygiene
settings, food and water contamination as
Figure 3: Cholera patient in icddr, b
hospital in Matlab, suffering from severe
dehydration and asthma.

well as the role of climate that helps many
infections to take place. In spite of the low
resources and the bad conditions the
number

Doxycycline,

Furazolidone,

and

of

cases

among

children

decreases and the hope is still there for

Ciprofloxacin are the drugs of choice for

the next generations.

cholera medication usually given for 3-5

By: Oscar Cidon Sporrong and Yazan
Alfalah

days, Injectable antibiotics are expensive
and used in the hospitals for severe cases
[14].
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The challenges of Tuberculosis in
Bangladesh
Tuberculosis (TB), historically referred to as consumption or the white plague,
is a fatal and highly infectious disease. Tuberculosis was a widespread
disease that hit Europe hard during the 18th-19th century. Nowadays, we rarely
see Tuberculosis in Sweden but the disease is still one of the top 10 causes of
death worldwide. Bangladesh has the 7th highest burden of tuberculosis in the
world and the disease causes thousands of deaths every year. During a visit to
Dhaka, Bangladesh we explored why Tuberculosis remains a major threat to
public health in Bangladesh and what measures are taken to limit the
Tuberculosis epidemic. By learning from experienced and skilled researchers
and physicians on site we gained knowledge to address these questions. In
this article we share our findings and reflections regarding the challenges of
Tuberculosis in Bangladesh.
The bacterium Mycobacterium

Bangladesh, TB accounts for as many

Tuberculosis is the causative agent for

as 73 000 deaths per year [1].

the curable, yet fatal and highly

Bangladesh has the 7th highest burden

infectious disease Tuberculosis (TB).

of TB in the world and TB has been a

The bacteria can infect any part of the

major threat to public health for a long

body. However, 80% of cases with

time. There are multiple reasons for this,

tuberculosis is pulmonary, resulting in

however in summary TB is first and

respiratory disease. As the disease

foremost a disease of poverty; the poor

progresses, the lungs are destroyed and

suffers

eventually the chest is filled with liquid.

approximately 150 million people living in

The suffering patient cannot get enough

Bangladesh, more than 63 million live

oxygen and respiratory failure occurs. In

below the UN poverty line [2]. The high

other words, the patient drowns. In

density of people in the urban slums and

the

most.

Out

of

the

rural areas promotes the transmission of
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TB. When an infected person is coughing

health care facilities, which lack licensed

or sneezing, the bacteria can travel as far

medical personnel [5]. The combination

as 3 meters in the air and is thereby

of these factors results in that many

transmitted to others nearby. Inhalation

persons

of only 10 bacteria may cause an

undiagnosed. Current WHO estimates

infection [1]. In addition, not all infected

indicate that 43% of all TB cases are not

individuals develop symptoms but can

being diagnosed and a large proportion

still

of diagnosed cases are detected at late

unwarily

transmit

Tuberculosis

is

the

disease.

furthermore

closely

suffering

from

TB

remain

stages of the disease [6].

linked to malnutrition. Malnutrition is a
serious

and

prevalent

problem

in

Bangladeshi urban slums and rural
areas, especially among children. 450
000 children are currently suffering from
severe malnutrition and thus also a
weakened

immune

system

[3].

Therefore, a major cause of death in

Figure 1: Tuberculosis is a disease of
the poor and mainly affect people living
in urban slums and rural areas.
Photo: Private

these children is infection. A recent study
found that one in every fourth child that
suffered from severe malnutrition and
respiratory difficulties, also suffered from

How to manage treatment of TB in a high

pulmonary TB [4].

burden country like Bangladesh
Additional

major

challenges

with

Limited infrastructure and poor sanitation

managing TB in Bangladesh is providing

coupled

treatment and ensuring completion of

with

awareness

lack

further

transmission.

of

healthcare

promotes

There

are

TB

treatment

only

tuberculosis

plan

[7].

is

treated

Pulmonary
with

a

approximately 27 physicians per 10 000

combination of different antibiotics. Two

population and medical personnel are

of the most commonly used antibiotics

often concentrated to the larger cities. A

are

large

population

duration of treatment varies between six

suffering from TB seek care at informal

months for newly detected cases to eight

proportion

of

the
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Rifampicin

and

Isoniazid.

The

months for relapse cases [7,8]. Directly

one of the first line antibiotics (rifampicin

Observed Treatment Strategy (DOTS) is

or isoniazid). When the bacteria are

an internationally recommended strategy

resistant to both of these drugs it is called

of TB control that was implemented in the

MDR-TB.

National Tuberculosis Control Program

resistant TB have become an increasing

(NTP) in Bangladesh 1993. This strategy

threat to public health, both globally and

means that health workers observe the

in Bangladesh [8].

Problems

with

treating

patient's intake of the antibiotics. The
purpose of this strategy is to increase the
number of patients completing the
treatment plan. In Bangladesh, DOTS
got full coverage at all health facilities
following NTPs protocol in 2007. As a
part of the NTP, the success rate of
treatment is measured among the
patients treated according to DOTS. In
2014 the nation-wide success rate
reached 94,32 % in all treated cases.
Even though the success rate is high,
with some variation within different
Figure 2. Samples are tested for
presence
of
Mycobacterium
Tuberculosis in labs with high biosafety
level (biosafety level 2). Photo: Privat

districts in the country, the number of
cases detected remains low and thereby
many diseased people do not get the
treatment they need [7].

The first survey on drug resistance was
conducted in 2010-2011 in Bangladesh
and

The increasing threat of multi-drug

included

all

health

providers

following the NTP [7]. This survey

resistant TB

showed that the amount of new cases

Another major challenge is to control and

detected with MDR-TB was 1,4 % and

treat multi-drug resistant TB (MDR-TB)

the rate of relapse cases detected with

[7]. Drug-resistant TB (DR-TB) is when

MDR-TB

the bacteria have acquired resistance to

was

28,5

%

[7,8].

The

treatment of MDR-TB is long and
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complicated,

24-30

with

public health problem in Bangladesh.

combinations of different antibiotics. The

Another goal is to make screening,

overall

been

treatment and other services available to

increasing, it was determined to 72,73 %

all people in Bangladesh independent of

in a cohort study in 2013. In an attempt

age,

to shorten the treatment period, a new

situation, race or religion [7].

success

months

rate

has

gender,

sex,

socio-economic

treatment regimen with only 9 months
duration has been evaluated. This was

The International Center for Diarrheal

conducted through a cohort study from

Diseases, Bangladesh (icddr,b) is highly

2008-2014 and showed a success rate

involved in several TB projects and work

of 85,65 % [7,8].

closely with several authorities, partners
and agencies around the world including

It is estimated that almost half of TB

WHO and NTP. As a result, Bangladesh

infected individuals seek care in the

has already come a long way in the

informal sector which mainly consists of

process of limiting TB. Today, all TB

unlicensed health practitioners [1]. Not

services

only does this lead to people remaining

treatment are free of charge and

infected and continuous spread of the

available all over Bangladesh.

disease

but

also

drives

such

as

diagnosis

and

multi-drug

resistance emergence.
National

TB

service

centers

work

Strategies to fight the tuberculosis

according to WHO recommendation with

epidemic

machines called GeneXpert for diagnosis

The

National

control

of TB. GeneXpert is a relatively new

program in Bangladesh (NTP) have since

molecular method which can both

its

several

confirm TB cases and identify antibiotic

projects and strategies, including the

resistance profiles in individual samples.

Direct Observed Strategy (DOTS) and

The method is also quite fast and very

the Stop TB Strategy. Their main goal is

easy to use. However, the problem with

to reduce the number of new TB-cases

large numbers of undetected cases,

and deaths in such extent that TB

limited health care-seeking in rural areas

foundation

Tuberculosis
introduced

becomes completely eliminated as a
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and multidrug resistant TB still remain

situation in Bangladesh. He believes that

[1,7].

in order to stop the epidemic trend, we
would need new powerful inventions,

Icddr,b conduct research and work with

tools or strategies [1]. An effective, safe

strategies

improved

and available TB vaccine would be

management and surveillance of TB in

extremely useful in order to prevent new

urban areas of Bangladesh, identification

cases. New treatment strategies or

of risk factors and transmission routes

drugs that could decrease treatment

and with TB services in rural areas.

duration

Icddr,b are also involved in projects

resistance problems would of course

aiming to increase cases detected and

also be valuable. However, the largest

cost effectiveness of diagnosis [4].

challenge may be to improve and

that

focus

on

and

overcome

antibiotic

strengthen the overall health system so
that

more

cases

can

be

found,

diagnosed, documented and treated
according to the WHO guidelines [9].
These

challenges

might

seem

overwhelming for a poor and strongly
overcrowded country as Bangladesh.
However, at icddr,b there is strong
motivation and will for intense nationaland
Figure 3: GeneXpert is a diagnostic
method that can both identify
Mycobacterium
Tuberculosis
and
determine if the bacteria is resistant to
Rifampicin.

international

collaboration.

Therefore, there is hope that Bangladesh
can overcome TB as a public health
threat.
By: Lisa Allander, Viktoria Hennings and

The World Health Organisation (WHO)

Johanna Jönsson

have formulated a strategy called “End
TB strategy” that aims to end the TB
epidemic by 2030. Dr Shahed Hossain,
researcher at icddr,b, is skeptical that
the WHO TB-goal is realistic for the
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Maternal Care: A Basic Human Right for
Everyone?
Maternal health is a global public health issue and several hundred thousand women
die during their pregnancy each year all over the world. Bangladesh, compared to
Sweden, is a developing country that has a very low coverage of maternal care. Only
30% of pregnant women receive this care, which results in higher risks of
complications during the pregnancy. Even though the resources are low and the risks
are greater, new solutions to pregnancy-related problems have been discovered in
Bangladesh. This indicates there is a brighter future ahead when bringing a new life
into the world.
Maternal care in Sweden

should visit the midwives around 12 times

Being pregnant is an exciting stage in life for

during their pregnancy [4]. Every expectant

most women all over the world. However,

woman should also undergo screening tests

during this period, complications can arise,

to identify potential risks or complications

that can be life-threatening for both the

that could cause harm to the mother and the

mother and the child. In fact, there are

baby. During these visits, blood and urine

hundreds of thousands of women worldwide

samples are taken for screening of the

that die each year during their pregnancy

pathogens that can be harmful [5, 6].

[1].
Maternal care in Bangladesh
Sweden’s healthcare is tax-funded which

The 5th millennium development goal aimed

makes it possible for everyone to get access

to reduce MMR by three quarters between

to the health-care services free of charge

1990 and 2015, placing maternal health as

[2]. Globally, the maternal mortality ratio

a global public health problem [7]. During

(MMR) in Sweden is among the lowest, with

this period only 19 out of 186 countries

4 deaths per 100,000 live births. The low

successfully

MMR in Sweden is due to the fact that the

Bangladesh was not one of them. MMR

maternal care is handled by skilled midwives

remains high in Bangladesh at 176 per

[3]. It is recommended that the women

100,000 live births [3]. The government
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reached

the

goal

and

aimed to improve the maternal care in

than

95%

of

these

deliveries

were

Bangladesh, with a special focus on the care

conducted by a person who does not have

given during pregnancy, the so called

any medical training”.

antenatal care. [1, 8]. Dr. Md. Abdul
Quaiyum, associate scientist within maternal

“True maternal care is not happening

and neonatal health at the International

in most cases”

Centre for Diarrhoeal Disease Research,
Bangladesh (icddr,b) describes the reality of

Infections and pregnancy: is it an alarming

the free of charge maternal care in
Bangladesh.

“Theoretically,

in

issue in Bangladesh?

the

Pregnant women are in general at a higher

government facilities they are not supposed

risk

to pay any money. It is theoretically.

for

acquiring

infections

and

the

complications can also be more severe.

Practically they have to pay”.

Good hygiene practices are therefore of
great importance to prevent most of the
infections. Dr. Abdul Quaiyum continues to
describe the situation for pregnant women
with a positive view regarding infections and
he says that the infections are not a big
problem for them in Bangladesh. One great
example of a major improvement for their
safety is the starting of vaccination against
tetanus for all pregnant women [9].

Figure 1: The delivery room at Matlab
hospital. Photo: private

Even though infections in pregnant women

Dr. Abdul Quaiyum continues to talk about

are still some fatal cases in Bangladesh.

the coverage of maternal care and estimates

Hepatitis E infections are still problematic,

that only 30% of the pregnant women in

and pregnant women who carry the virus

Bangladesh receive this care and that there

have up to 3 times higher risk for

is a big difference between women living in

miscarriage, neonatal death and stillbirth.

urban and rural areas. “Still, 65% of the

Hepatitis, as for many other infections, is

deliveries are happening at home, and more

acquired through contaminated drinking

are rarer today compared to the past, there
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water and food. These types of infections are

Postpartum haemorrhage

therefore of a particular problem in low

Blood loss of more than 500 mL after

income countries, such as Bangladesh

delivery is an indicator for postpartum

[10].

haemorrhage (PPH) and is a challenge for
healthcare,

Maternal

and

postpartum

sepsis

especially

in

developing

is

countries due to low resources. PPH is the

infrequent in high-income countries, but is a

leading cause of maternal deaths worldwide,

common cause of maternal morbidity and

accounting for approximately 80% of the

mortality in low-income countries. Sepsis

deaths [13]. Since the majority of the

can be described as a condition where the

deliveries in Bangladesh occur at home,

body’s response to infection causes injury to

without a skilled birth attendant there is a

its own tissues and organs. Usually bacteria

huge risk for PPH and related deaths.

are responsible for the infection that leads to
sepsis. The most common risk factors in low-

The Q-mat – a solution for a brighter future

income countries, like Bangladesh, are the

The major challenge associated with PPH is

home birth by untrained attendants and the

the difficulties of recognizing it in time, since

caesarean section [11].

measuring and deciding the amount of blood
loss can be tricky before the appearance of

Urinary tract infections (UTIs) are also very

symptoms [14]. Dr. Abdul Quaiyum was

common during pregnancy and if left

thinking about this situation and since there

untreated,

serious

were no low-cost, effective and easy to

complications for the mother and the child.

interpret methods, he invented the Q-mat.

The prevalence of UTIs among pregnant

He said that what led him to this discovery

women in Bangladesh has been estimated to

was the fact that all these deaths are

be around 16, 4% and in the majority of

preventable. If one could simply diagnose

cases the bacterium Escherichia coli was the

PPH early and transport the women to the

most common cause [12].

hospital, many lives could probably be

it

can

lead

to

saved.
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Conclusion
Antenatal care and skilled birth attendance,
improve the health and the chances of
survival for the mothers [15]. To reduce the
maternal mortality and improve the life of
pregnant women worldwide it is important to
Figure 2: The first-generation Q-mat. Photo:
private.

promote maternal care and education. With

The mat should be placed under the woman

great chances for safer and healthier lives for

directly after the delivery and if it gets fully

pregnant women all over the world in a

soaked, the woman has lost more than 400

nearby future.

ml

of

blood and

should directly

new inventions, like the Q-mat, there are

be

transferred to the hospital. The second-

By: Gloria Loko, Frida Jakobsen and Vicky

generation mat is biodegradable and non-

Giachou

reusable, which is especially important for
countries that have high prevalence of HIV,
since it would be a source of infection. The
mat is at the moment not commercially
available in Bangladesh, since it is still under
a validation process. However, Dr. Abdul
Quaiyum believes there is a bright future
ahead since it has already saved a lot of
lives.
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Rabies Elimination Program in Bangladesh
Rabies is a vaccine-preventable viral disease, and once symptoms appear the disease is fatal.
The virus is transmitted to humans from the bite of an infected animal through the saliva. In
99% of the cases dogs are responsible for infecting humans, acting as a reservoir for the virus.
With 95% of human deaths occurring in Asia and African regions. Bangladesh established a
Rabies Elimination program in 2011 in order to eradicate rabies.

Until 2010, Bangladesh had one of the
highest prevalences of rabies-related
deaths worldwide, with more than 2000
rabies-related human deaths annually
[2]. During this time, Bangladesh tried to
fight against the rabies epidemic by
culling thousands of dogs country-wide
Figure 1: Stray dog in Bangladesh.
Photo: Viktoria Tepper.

[3]. However, this strategy did not result

Rabies is a vaccine-preventable fatal viral

therefore decided to investigate another

disease, belonging to the Rhabdoviridae

strategy including mass vaccination of

virus family [1]. Though rabies can occur

dogs and post-exposure prophylaxis

in both domestic and wild animals, dogs

(PEP) treatment for dog bite victims.

are the main source of human rabies

Beginning in 2011, this rabies elimination

deaths, contributing to 99% of all rabies

program

transmission to humans [1]. The virus

remarkably successful in such a short

primarily affects people in poor and

time.

in fewer rabies cases. Rabies experts

vulnerable populations in remote or rural

in

Bangladesh

has

been

Two goals were set for the program: the

areas [2] and is especially prevalent in

rabies burden should be reduced by 90%

Asia and Africa [2]. Rabies cases are

by 2015, and rabies should be eliminated

typically seen in children between 5-14

entirely by 2020.

years old, and whilst effective human
vaccines exist, they are not readily
available or accessible in poorer areas
[2].
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There are 5 major parts of the program:
•

Category III: a more severe wound,
especially if it is located closer to the

Advocacy, Communication,

CNS.

Social mobilisation
•

Dog Bite Management

The simplest method of management,

•

Mass Dog Vaccination

used for all three categories, is wound

•

Dog Population Management

washing. This method is surprisingly

•

Rabies Surveillance and

effective, washing away up to 80% of the

Research

virus.

Of these, the two that have the largest,

In addition, category II wounds require

most

both

PEP in the form of an intradermal rabies

individuals who have been exposed as

vaccination, administered at more than

well as the overall rabies burden are dog

one site. This is given as four or five doses

bite

over a period of four weeks. Intradermal

immediate

management

impact

and

on

mass

dog

vaccination.

vaccines are used as they are cheaper
than intramuscular vaccines and smaller

Dog Bite Management
Dog

bite

management

doses are administered [4].
is

about

As well as PEP, category III exposures

preventing rabies infection after an

require the administration of rabies

individual has been bitten by a rabies

immunoglobulin (RIG). This should be

infected (rabid) dog. Since infection is

administered at the same time as the first

fatal, preventing the infection from

dose of the vaccine, but at a different site,

becoming established as quickly as

preferably close to the wound [4].

possible is vital.

Mass Dog Vaccination

Exposure to rabid dogs are categorized
into three categories and managed

Given that up to 99% of rabies is

accordingly [4].

transmitted by dogs, the most effective
measure to prevent cases in humans is to

Category I: exposed to a rabid animal but

vaccinate dogs. The aim of mass dog

skin has not been broken, e.g. feeding or

vaccination is to give the population herd

licking of the skin by an infected animal.

immunity, preventing the virus from being

Category II: a small superficial wound.

maintained in the stray dog population.
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For herd immunity to be achieved, three

over the country. Within the next two

rounds of mass dog vaccination must

years, Bangladesh managed to introduce

take place [3]. After this point, even if

at least one PEP center in each of the 65

rabies is reintroduced to the population,

districts of the country [2]. Therefore,

enough of the dogs are immune that the

everybody anywhere in the country has

virus cannot effectively spread.

access to treatment for a potentially
infected dog bite. Hundreds of nurses

Achieving herd immunity through mass

and doctors were trained to treat rabies

dog vaccination is the most important

patients and are now able to provide

step in the goal of eliminating the disease

wound management and PEP to more

altogether.

than 250 000 bite victims each year [2].

Progress

The dog catchers that were trained to cull
stray dogs before, were now trained to

At the beginning, the newly introduced

catch dogs and vaccinate them.

rabies elimination program did not find
many supporters, because it involved
vaccinations of dogs rather than humans.
Therefore, only a small pilot study with a
low budget was conducted in 2011 [2]. In
this study, the first rabies post-exposure
treatment center was built in Cox’s

Figure 2: Decline of rabies-related
human deaths after introduction of rabies
elimination program in Bangladesh.

Bazar, a district in the south-east of
Bangladesh. The center provides wound

The number of incidences before the

management and PEP to bite victims of

introduction of the program was higher

suspected rabies cases free of charge.

than 2000 cases annually (Fig.2) [2]. By

Moreover, the first mass vaccination of

2012, the number was already reduced

dogs was introduced in this district during

to 1500 cases per year. By 2015 there

2011. Findings showed, that a 70%

were only 200 registered cases. This

coverage of vaccinated dogs would be

means that the rabies-related human

sufficient to achieve herd immunity and

death rate got reduced by one log.

eliminate rabies in Bangladesh [3].

Therefore, the first goal of the rabies

Based on these findings the rabies

elimination program to reduce rabies-

elimination program was expanded all
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related human death by 90% by 2015

Due to its rapid success, Bangladesh has

has successfully been achieved. Some

now become a role model for rabies

districts

even

elimination programs around the world

announced to be rabies free already,

and many countries are now following

including Cox’s Bazar.

Bangladesh’s model [2].

of

Bangladesh

are

To fully eliminate rabies by 2022, the next
two goals of this program are to;

By: Viktoria Tepper, Sophie Smith and

vaccinate 50% of the dog population in

Rebecca Christiansen

Bangladesh by July 2018 and vaccinate
100% of the total amount of 1.6 million
dogs in Bangladesh by 2019 at least
once during the three rounds of mass
vaccination.
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Disease Control during Rohingya
Refugee Crisis
According to the UN Refugee Agency UNHCR over 65.6 million people around
the world are forced to flee, resulting in the biggest refugee crisis since the
Second World War. Distracted by civil commotions in Middle East or Africa and
waves of refugees fleeing to Europe, we often overlook small minority groups
like the Rohingya.

Those are expelled from their homes in Myanmar and

exposed to violence by Buddhist radicals. UNHCR estimated that around 603,000
Rohingya have fled to Bangladesh since August 2017, of those many were
women and children [1]. Considering that Bangladesh is a developing country,
which is limited in resources, it is no surprise that the Rohingya refugees remain
under poor living conditions. Insufficient water supply and sanitation,
improvised accommodations and many more factors increase the risk of
infectious disease outbreaks.
Background Rohingya: stateless Muslim

Myanmar.

The

Rohingya

Muslims,

minority in Myanmar

however, have their own language, which
is closely related to Bengali spoken in

The Rohingya Muslims make up just

Bangladesh. That is reason enough for

about 2% of Myanmar’s mostly Buddhist

the Government of Myanmar to claim the

population. For centuries (first mentioned

Rohingya Muslims belong to Bangladesh.

1799) they have lived in the Rakhine
state located southwest of Myanmar at
the Bay of Bangladesh sharing a border
with Bangladesh in the north. The
Myanmar

Government

does

not

recognize them as one of their own
Figure 1: About 1.5 million Rohingya
were living in the Rakhine State in the
southwest
of
Myanmar.
Photo:
Government of the People’s Republic of
Bangladesh, Ministry of Health & Family
Welfare.

ethnical group, since they are ethnically,
religiously and linguistically distinctive
from the rest of Myanmar’s inhabitants.
Burmese is the official language in
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After more than a century of Myanmar

often

suffering

from

(previously Burma) being conquered by

psychological damages.

physical

and

the British, they gained independence in
1948,

including

Rohingya

as

legal

citizens of Burma. After a military coup in
1962 the Rohingya lost many rights such
as taking part in elections. Finally in 1982
they completely lost their status as an
ethnical group in Myanmar and became

Figure 2: Many risk their lives trying to
reach Bangladesh by crossing the Bay of
Bengali in boats. Photo: UNHCR.

stateless. From then on the Rohingya
were consequently discriminated and
exposed

to

violence

by

In Cox Bazar, close to the border of

Buddhist

Myanmar, camps pop up within weeks

radicals.[2].

dominated by improvised shelters –
where living conditions are poor. 40% of
the refugees settle in one of the three

Refugee crisis 2017 – Ethnical cleansing

camps

by radical Buddhists

in

Balukhali,

Leda

and

Kutupalong. Many NGOs such as WHO,
Recent incidences and violence used by

UNHCR, UNICEF etc. as well as the

Buddhist radicals and the Myanmar

Government of Bangladesh and icddr,b

Government have forced more than half

(International

a million Rohingya Muslims to flee since

Disease Research Bangladesh) do their

August 2017. Risking their lives crossing

best to improve the overall living

the Bay of Bengal in boats or the border

conditions and provide health care

to reach Bangladesh. Leaving their

services [3].

Center

for

Diarrheal

houses and all their property in a hurry,
What makes the Rohingya so vulnerable

the refugees have come with almost

to infections?

nothing to Bangladesh knowing that
there is a low probability of going back

In their home country of Myanmar most

due to missing cards of identification and

had little to no access to healthcare, and

proof of properties. This is just a minor

what little they did have was provided by

tragedy considering the many deaths en

Doctors without borders. Due to this

route to Bangladesh, with those surviving

catastrophic situation, the mortality of
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children under the age of 5 is 3 times as

fleeing from their home country. In a

high as other areas such as Sittwe which

recent

had no meaningful Rohingya population.

psychological status of the Rohingyas,

This situation became even worse in

89% where found to be affected by

recent years withdoctors without borders

depression and 68% said that they had

receivingseveral threats, which lead to

couldn’t complete tasks due to their

the halt of most of their operations in

psychological

Myanmar. For this reason, medical

interviewed Rohingyas even suffered

records

from

are

rare.

study

that

status.

posttraumatic

assessed

36%

of

the

the

stressdisorder

In addition to the medical situation the

(PTSD),which is commonly found in

population in the northern regions of

soldiers who have seen combat [4].

Rakhine

There

state

was

severely

malnourished. Already before the recent

are

currently

psychological

no

plans

for

treatments.

conflict 24.5-26.5% of the children under
5 years had severe malnutrition [2].

Diseases affecting the Rohingya camps

Recent

in Bangladesh

data

of

the

refugees

in

Bangladesh shows that 176,178 children

The refugee camps in Bangladesh offer

under 5 and 18,232 pregnant women are

almost

present in the camps. Both previously

perfect

introduction

mentioned risk groups and many more

conditions
and

for

spread

the
of

communicable diseases. Figure 3 shows

parts of the Rohingya population are

the

heavily at risk for diseases. Adding to

distribution

of

disease

from

this, the strenuous travel through the
border region, unclean drinking water,
overcrowded camps and the lack of
medical treatments make them anprime
target for big disease outbreaks[3].
Mental health and its effects on overall
health

Figure 3: Distribution of identified
diseases found in the Rohingya refugee
population in Bangladesh [3].

Many of the Rohingyas experienced
physical or psychological violence whilst
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25.08.2017

to

27.10.2017

from which people can retrieve safe

diagnosed in the 3 Rohingya refugee

water. Tube wells are also being installed

camps that can be found in Bangladesh.

to drain safe water from underground.

Respiratory

the

diseases

were

most

“Now there isn’t enough water even for

commonly detected with 63,590 cases

drinking, let alone for washing and

followed by diarrheal diseases with

laundry”

50,338 cases and thirdly skin infections
with 27,251 cases. Due to a fast
response

by

the

government

The challenge of fulfilling the daily basic

of

needs of the Rohingya people and

Bangladesh and other organizations like

affected host communities continues to

ICDDR, B all the previous diseases are

be difficult to overcome. In some

mostly decreasing the only exception are

spontaneous settlements children can be

diarrheal diseases, like Rotavirus, which
fluctuated

for

some

time

to

seen filling bottles from murky streams

rise

and pools. Muhammed Nullaram, a

moderately in the last available data set

resident points out that even before the

and probably will increase in the colder

latest Rohingya influx, the water supply

winter months. Contrary to belief there

was already scarce. ”Now there isn’t

were no recorded cases of transmissions

enough water even for drinking, let alone

into the general Bangladeshi population,

for washing and laundry” Nullaram says.

several surveillance systems for malaria,
tuberculosis, HIV, hepatitis B and C

Dara Johnston from UNICEF explains

investigated a potential transmission [3].

that finding appropriate spaces for water,

Safe Water: a Major Shortcoming
As more Rohingya fugitives arrive to the
refugee camps, the need for safe water
increases. In anambitious attempt to
meet

the

minimum

international

Figure 4: Children collecting water from a
tube well in a Rohingya camp. Photo: The
Wire/Parvez Ahmed.

humanitarian standards, trucks loaded
with huge water tanks arrive regularly
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sanitation, and hygiene (WASH) facilities

these vulnerable children but also the

is a huge obstacle. ”Even so, we simply

Bangladeshi population from a potential

must get the infrastructure in place if we

outbreak 5.

are to avoid outbreaks of waterborne
diseases and other health problems” she

“With thousands of children crossing the

says. Thousands of latrines must also be

border every day, vaccination is crucial

installed in order to protect the Rohingya

to prevent spread of potentially deadly

refugees and host population against

diseases”

waterborne diseases such as diarrhea.
Especially cholera is a serious risk when
feces contaminate water sources. At the

Up until November 3rd, 2017 an oral polio

moment many families have to improvise

vaccine has been administered to 72,334

and dig their own holes to use as toilets,

children under the age of 5, 135,519

which unfortunately is increasing the risk

children between 1-15 years of age have

of

Furthermore,

been vaccinated against measles and

hygiene kits and hygiene promotion

rubella, and 700,487 people above the

activities are also needed 5.

age of 1 have received an oral cholera

disease

outbreaks.

vaccine 7.
The Battle of Protection
Fighting Malnutrition and Diarrhea

“With thousands of children crossing the
border every day, vaccination is crucial to

Malnutrition is not a rarity among the

prevent spread of potentially deadly

fugitive Rohingyas. Up until November

diseases” says Edouard Beigbeder, the

3rd, 2017 there have been 4,992 reported

head of UNICEF in Bangladesh 6. As a

cases of severe acute malnutrition and

measure

certain

12,392 reported cases of moderate

potentially deadly diseases among the

acute malnutrition and these numbers

many Rohingyas is the establishment of

increase regularly 7. These severely

several vaccination programs. As little as

malnourished children are treated with

3 percent of the children arriving from

Ready-to-Use Therapeutic Food, which

Myanmar

is

taken

are

to

prevent

properly

immunized,

therefore it is vital to not only protect

a

highly

calorie-dense

therapeutic peanut paste.
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special

It is recommended that mothers with

antibiotics only needed in some cases

children of the breastfeeding age should

5.

continue breastfeeding instead of giving

All treatments, vaccinations and relief

their babies a milk powder substitution

items are given free of cost by the

5.

Government of the People’s Republic of

A weakened immune defense due to

Bangladesh

and

several

aid

Vitamin A deficiency is another issue

organizations such as WHO, UNICEF,

among young Rohingya refugees and is

icddr,b, and etc.

putting them at greater risk of disease
8. To strengthen their immune defenses
72,064 children under the age of 5, have,

By: Lisa Crone, Miro Plum and Sandra

up

Bager.

until

November

3rd,

2017

receivedVitamin A supplements 7.
Giving oral rehydration solution, which is
a very simple type of fluid replacement

Figure 5: A child is screened for acute
malnutrition using Mid-Upper Arm
Circumference
tape.
Photo:
UNICEF/LeMoyne.
basically consisting of salt, sugar, and
water, can be used to treat most of the
diarrheal disease cases experienced
among the Rohingya refugees, with
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