
November 2016  Volume 39  Number 1

Stronger research capacity for malaria 
to counter critical challenges: the 
Ethiopia experience

Crop contamination a threat to health

Asthma mechanisms

Buruli ulcer: a neglected tropical 
disease

We need a vaccine for Lassa fever

A
fr

ic
A H

eA
ltH N

o
vem

b
er 2016





Contents Vol 39 No 1 November 2016

Below are our Publishing Partners for 2016. Each organisation has demonstrated its commitment to health in Africa 
by supporting this publication throughout the year.

Clinical feature
21 Asthma mechanisms
 Peter J Barnes

 Looking at the pathology and characteristics 
of asthma mechanisms

Clinical Review
28 Dermatology
 Taking an indepth view of the management 

and treatment of Buruli ulcers

 Family Medicine
 Covering the potential treatments for obesity, 

emergency care and HIV/AIDS prevention 
 and care, and health education interventions 

in schools

Medicine Digest
35 Abstracts taken from world-renowned 

medical journals focusing on: 
 Obstetrics and Gynaecology; 

Respiratory; Psychiatry; Infection; 
Surgery

CPD Challenge
39 Test yourself on the articles appearing 
 in this issue of Africa Health
 Answers on page 39

Clinical Quiz
40 Hard to swallow
 Answers on page 34

Opinion
05 We need a vaccine for Lassa fever
 Shima Gyoh laments that while the 
 Lassa fever is powerful its commercial 
 clout is disappointingly low. How might 
 a vaccine emerge?

07 Restructuring the African Union 
Commission is an opportunity for 
African and global health

 Francis Omaswa urges open and clear 
dialogue as plans are finalised as to who 
should lead Africa’s health policy dialogue

Newsdesk
10 A round-up of news including: Elsevier 

and Doctors Without Borders partner to 
help tackle Africa’s health challenges; 
Crop contamination a threat to health; 
New Ebola vaccine under consideration 
for emergency use

Filarial infections
14 Malaria and filaria – synergies in tropical 

disease control
 Prof William R Brieger

Malaria challenges
18 Stronger research capacity for malaria 
 to counter critical challenges: the 

Ethiopia experience
 Elizabeth Poll, Communications Manager, 

Medicines for Malaria Venture (MMV); 
Dr. Cristina Donini, Director, Translational 
Medicine, MMV; Dr. Stephan Duparc, 
Chief Medical Officer, MMV; and Harald 
Noedl, Professor, Tropical Medicine, Medical 
University of Vienna 

Africa Health  1November 2016

Africa Health is a journal of continuing medical 
education information for physicians and other 
health professionals in Africa. 

Africa Health is published by: 
FSG Communications Ltd 
Vine House, Fair Green, Reach 
Cambridge, CB25 0JD, UK 
Telephone: +44 1638 743633 
Fax: +44 1638 743998 
Email: editor@fsg.co.uk 
www.africa-health.com

Publisher/Editor 
Bryan Pearson

Assistant Editor/Production/Website 
Michelle Tooke

Summaries and Abstracts 
Natalia Perepelova

Design 
Peter Denniss

Director of Marketing and Partnerships 
Michael Hodgson-Hess

Accounts Manager 
Grant Docking

ISSN 0141-9536 (print)

ISSN 2053-4760 (online)

Published six times a year by: 
FSG Communications Ltd

Printed in Lagos, Nigeria and 
Nairobi, Kenya

All contents are ©2016 
FSG Communications Ltd.

Front cover: Cityscape of Nairobi, Kenya by 
Christian Martínez Kempin via iStock Photo

 

November 2016  Volume 39  Number 1

Stronger research capacity for malaria 
to counter critical challenges: the 
Ethiopia experience

Crop contamination a threat to health

Asthma mechanisms

Buruli ulcer: a neglected tropical 
disease

We need a vaccine for Lassa fever

A
fr

ic
A H

eA
ltH N

o
vem

b
er 2016



Malaria 
kills a child
every 
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I’ve attended three conferences in the 
last couple of months in different African 
cities which have featured so-called 
leapfrog technologies that can help 
Africans move fast to provide enhanced 
care delivery, diagnosis, or treatment. 
It is truly fascinating what new digital 
technologies can offer with opportunities 
ranging from blood availability in Lagos, 
to finding the right specialist in Lusaka, to 
an m-wallet that allows you to hold your 
own ‘insurance money’ and decide when 
and where to spend it. 

The latter is a very interesting pro-
gramme that has been set-up in Kenya 
under the name of CarePay with its main 
product being m-tiba (tiba being the 
Swahili word for medicine or treatment). 
It is a mobile ‘health wallet’ that chan-
nels funds for health services directly to 
recipients, allowing for effective track-
ing and monitoring of use of funds. 
People can therefore save and share as 
they wish, with all funds committed, 
having to be spent on health at accred-
ited healthcare providers. It runs on an 
open digital platform, and leverages the 
mass-market uptake of mobile money to 
improve healthcare inclusion. This might 
just be the product that enables universal 
health care as its users span the gamut of 
the wealthy to the poorest. People know 
what they have, and providers don’t have 
to wait months for reimbursement. In a 
continent where there is a lack of trust for 
large insurers, here is a solution.

This is a solution born of cultural 
relevance, and a not inconsiderable 
investment in establishing the platform, 
building the network of providers… and 

then signing up users. It is a business 
which I think will flourish, and replicate 
widely. It is a significant leap forward. 
But many of the new technologies have 
been hatched in back rooms of houses 
by bright people who can spot a niche.  
Many of the solutions have far-reaching 
potential, but how do you scale them? 
How can they be ‘continentalised’ effi-
ciently? There are a number (for instance) 
of platforms and apps dealing with 
motherhood and neonatal care, but the 
problem is that they tend to drown each 
other out. When it is not a business with 
a large marketing budget, they splinter 
and dissipate. We need an African Com-
mittee on Digital Health Interventions 
who can critique offerings and then if 
approved (maybe sometimes amended 
by the developer first) list them under the 
three categories of being Pan-African, 
national or hospital/health centre centric; 
and then by topic within each of the 
above. It might just help prevent the cur-
rent proliferation of products, some better 
thought out than others, but with limited 
marketing clout, very few have any 
chance of ubiquity. We are inventing too 
many wheels… and while some are wob-
bly and a bit square, we need a platform 
to shout about the round ones.

Bryan Pearson
(bryan@fsg.co.uk)

Editorial
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Shima Gyoh has held many posts ranging from village 
doctor to DG of Nigeria’s Federal Ministry of Health and 
Chair of the Medical and Dental Council of Nigeria. 

We need a vaccine for Lassa fever
Shima Gyoh laments that while the Lassa fever is powerful 
its commercial clout is disappointingly low. How might a 
vaccine emerge?

An epidemic of Lassa fever swept over 10 States of 
Nigeria from December 2015 to January 2016. A 
World Health Organization (WHO) report said there 
were 140 suspected cases with 53 deaths giving a case 
fatality rate of 37.9% This is shocking, but we must 
remember that Lassa is the cause of viral haemorrhagic 
fever in West Africa, and its cousin, Ebola, used to live 
exclusively in the rain forest of the Congo basin until 
it came calling two years ago. The virus is a com-
mensal of the common rat that the people consider a 
delicacy, and I was nearly heckled out of a lecture by 
the audience during what was supposed to a solemn 
formal, academic ritual for daring to suggest that their 
delicious field rat was the carrier of a deadly disease. 
Epidemiologists have suggested that the disease could 
be minimised if not eradicated by intensive environ-
mental measures that would reduce or eradicate rats 
from the environment. It is not a joke that, through-
out West Africa, the majority of the population, is in 
denial, insisting that the rat they regard as a delicacy 
could not possibly be the carrier of the nasty Lassa 
virus. They emotionally insist that Mastomys natalensis 
is altogether a vastly different animal from their deli-
cious rat. ‘You want to exterminate our main source 
of protein? You’d have to do us in first!’ Fortunately, it 
wouldn’t come to that since the financial, political and 
logistic obstacles are presently pretty insurmountable.

The WHO report of that epidemic spoke of contain-
ment without mentioning vaccination. The situation, 
however, makes vaccination an obligatory weapon. It is 
estimated that over 200 000 Lassa infections occur every 
year, with some 3000 deaths. Despite the denial of the 
indigenes, the reservoir rats live both in the fields and 
within our houses.

Lassa fever has been known for the last 47 years. If 
people from the developed world can avoid catching 
a tropical disease, research into its cure and preven-
tion move at snail speed, and the viral haemorrhagic 
fevers came into this bracket. Two factors have altered 
the equation. First, because they are so lethal, viral 
haemorrhagic fevers could be developed into biologi-
cal weapons. Second, modern air travel means patients 
incubating these diseases can fly to and become 
infective in the developed world. These factors drew 
smouldering attention of the developed world until the 
tragic West African Ebola epidemic shocked everyone, 
emphasising the need for their vaccine development, 

but it is no easy task.
First, it is commercially unattractive to develop vac-

cines that would be used only when epidemics threaten, 
and in poor countries that can hardly afford it. Second, 
vaccines made from killed Lassa virus have been found 
to give good humoral response, but little protection, 
even after several booster doses. Effective vaccines need 
to contain live but attenuated virus that are still repli-
cation-competent. This combination stimulates robust 
cellular response and gives adequate protection even 
from one dose. However, the virus in such vaccines can 
undergo reassortment, recombination and once again 
become pathogenic, especially in the immunocompro-
mised, like HIV-infected individuals.

Genetic strategies can avoid these complications. 
Geisbert et al of Canada took the outer protective gly-
coprotein envelop of the Lassa virus and inserted it on 
Recombinant Vesicular Stomatitis Virus (VSV). Used as 
a vaccine, it has been shown to protect Lassa-suscep-
tible monkeys from infection against even the highly 
pathogenic Josiah strain. The unanswered questions are, 
how long would this protection last? Would it cover 
all other strains of the Lassa virus? How safe is the VSV 
carrier itself?

The vaccine has not yet been tried on humans. 
First, the sporadic occurrence of Lassa does not easily 
lend itself to vaccine trials. Second, the precaution 
for avoiding infection are well known and it would 
be unethical, too dangerous to relax them for vaccine 
trials. It is also unlikely that any ethical committee 
would approve inoculating vaccinated volunteers with 
the pathogenic Lassa virus. Nevertheless, if it passes 
comprehensive animal tests, careful trials for safety in 
human volunteers is feasible.

Outbreaks of Lassa fever occur practically every 
dry season, coinciding with the period when young 
people go burning the jungle and digging underground 
rodent channels to catch rats. They get infected by bites 
or contamination of skin abrasions with rat biological 
fluids. While 80% of the infected show little symptoms, 
few develop serious illness and seek medical attention, 
exposing health workers to the more aggressive strains.

Once the vaccine has been shown to be safe in hu-
mans, it could be rushed to areas of infection and used to 
vaccinate health workers and other susceptible individu-
als, thus creating a ring of immunity around the nidus 
of the potential epidemic. The Giesbert vaccine should 
urgently undergo human safety tests so that it could play 
a role in limiting the annual carnage from Lassa fever out-
breaks, which are now becoming perennial in Nigeria.

FeatureOpinion
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Restructuring the African Union 
Commission is an opportunity for 
African and global health
Francis Omaswa urges open and clear dialogue as plans are 
finalised as to who should lead Africa’s health policy dialogue

Francis Omaswa, CEO, African Centre for Global Health 
and Social Transformation (based from Kampala); 
Founding Executive Director of the Global Health 
Workforce Alliance.

The African Union (AU) Heads of State and Government 
in their meeting in July 2016 in Kigali, Rwanda ordered 
that the African Union Commission (AUC) secretariat 
be restructured so that it can execute its roles better as 
an efficient organisation. Such restructuring will have 
implications for the way in which the AUC operates in 
many areas, including its work on health. President Paul 
Kagame of Rwanda, the current Chairperson of the AU 
was charged with the responsibility of overseeing this re-
structuring of the AUC. President Kagame has appointed a 
team to make proposals that will be submitted to the next 
AU Summit in January 2017 in Addis Ababa, Ethiopia.

This work is important because right now there 
are discussions on how the AUC will work with other 
partners in health, especially the Regional Office for 
Africa of the World Health Organization (WHO) and the 
Regional Economic Communities, such as the West Afri-
can Health Organisation (WAHO) and East Central and 
Southern African Health Community (ECSA-HC). Other 
players include multilateral and bilateral agencies, phi-
lanthropy and the civil society organisations sometimes 
called non-state actors that include the private sector.

Health is already an important agenda for the AU 
and this has been reinforced by the adoption of the 
Sustainable Development Goals (SDGs) by African 
countries at the United Nations (UN) General Assem-
bly. AU Summits have previously adopted a long list of 
resolutions and declarations on health that need imple-
mentation and follow-up action by the AUC. Examples 
include the revised Africa Health Strategy adopted in 
July 2016, the Maputo Plan of Action and the Campaign 
for Accelerated Reduction of Maternal Mortality in Af-
rica, the Pharmaceutical Manufacturing Plan for Africa 
(PMPA), African Regional Nutrition Strategy 2015–2025 
(ARNS), the various AU Abuja commitments aimed at 
combatting AIDS, tuberculosis, malaria, and other infec-
tious diseases in Africa, to name just a few. 

Of special interest is the fact that during the Ebola 
outbreak in West Africa two years ago, the AUC dem-
onstrated its capacity to coordinate an African response 

called African Union support for the Ebola Outbreak 
in West Africa code named ASEOWA. Teams of Ebola 
control teams were sent to the affected countries fully 
managed by the AUC. Lastly, the African Centres for 
Disease Control (CDC) had been established under the 
auspices of the AUC.

It is evident that the AUC has a critical role to play in 
achieving health goals in Africa, as well as contributing 
to global health security. Despite the improvements that 
have been recorded during the Millennium Develop-
ment Goal era, African health indices are still the worst 
compared to other parts of the world, and this is a mat-
ter for great concern.

It is against this background that the ongoing restruc-
turing of the AUC is a matter of great significance. What 
should the role of the AUC be in the health sector? At 
present, there is a very small team of health experts 
under the Commissioner for Social Services at the AUC. 
The AUC convenes Heads of State and Governments an-
nually and Health Ministers every two years, while the 
WHO African Regional Office has annual Health Min-
isters meetings, and they also meet at the annual World 
Health Assembly. The Regional Economic Communities, 
WAHO and ECSA convene Annual Health Ministers 
Conferences and undertake additional work, including 
hosting technical agencies such as professional health 
colleges that undertake training and implementing 
programmes around the resolutions made by the Heads 
of State Summits and Health Ministers. The WHO in the 
African Region has been seen as the ‘technical’ partner 
to the AUC along with other UN family members, the 
UN Children’s Fund and the UN Population Fund. There 
are also the UN Economic Commission for Africa and 
the African Development Bank. At one time all of these 
were coordinated under Harmonisation for Health in 
Africa (HHA), with a secretariat at the WHO Regional 
Office. However, HHA did not work because some indi-
viduals among the constituent members did not accept 
to be coordinated.

I want to call upon all of us to get involved in this 
discussion individually and through our governments 
and institutions. I also call upon President Paul Kagame 
and his team to provide opportunities for the voices of 
interested parties to be heard, so that the outcome will 
reflect the spirit of the ‘Africa we want’ — the theme for 
the African Vision 2063.

FeatureOpinion



Announcing the new 
Africa Health website
The website includes:

Here is a free database which gives you 
access to millions of articles, all indexed and 
uniquely ranked.

Content is entirely evidence-based and peer-
reviewed, and in addition to the scientific 

Search the TRIP database for free

The latest issue, and the back issues of 
Africa Health

Latest news

The TRIP searchable database for evidence 
based articles and guidelines

Continuing Professional Development courses

Conference and meetings calendar

An insight into African scientific publishing

Subscription information

Banner advertisements

articles on every medical subject you can 
imagine; the database also includes a 
host of guidelines on treatment and 
management protocols. 

Crucial in the use of the database is the 
need to understand the filtering options (see 
image to the right) or you will find yourself 



www.africa-health.com

Subscribe for free to the 
Africa Health e-alerts. 
This enables you to read 
every edition online as 
soon as they are available

View the latest edition 
and back issues of the  
Africa Health journal

with a ‘selection’ of several thousand 
papers. Having carefully chosen the 
search words (be as specific as you can) 
you will then see (down the right hand 
side) a number of refinements that you 
can make to your search. You’ll then 
have a much more manageable and 
relevant search outcome.

The new Africa Health app is available to 
download. You can now read the latest edition 

and archived editions of Africa Health on the go.

The team at Africa Health are pleased to
announce the launch of the new Africa Health
app, available for both iPhone and Android via

the app store.

The app and it's content is completely free to 
download from the app store.

Please note that the app currently shows a 
couple of years worth of journals. More of 

the archive will be added in due course.

The new Africa Health 
app has arrived!
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Elsevier and Doctors 
Without Borders partner 
to help tackle Africa’s 
health challenges
Elsevier, a world-leading provider of 
scientific, technical and medical in-
formation products and services, and 
Doctors Without Borders/Médecins 
Sans Frontières (MSF), have agreed to 
cooperate in fighting the root causes 
of some of Africa’s most vexing health 
challenges, including diarrhoea and 
infectious diseases, which leave 
millions of people dying or severely 
diminished every year.

As part of the agreement, the Elsevi-
er Foundation has awarded a $300 000 
partnership grant to Epicentre’s Niger 
Research Centre which was founded in 
2009 to produce high-quality and high-
impact studies aimed at transforming 
medical practice. 

The African-led research centre fo-
cuses on adapted, concrete responses 
to diarrhoeal diseases, malnutrition 
and malaria. The three-year partner-
ship will support the development 
of Epicentre’s medical and scientific 
staff training and mentoring and aims 
to boost the Centre’s overall visibility 
through a ‘Scientific Day’ Conference 
to be held in Niger.

The joint Collaboration Agreement 
represents a cooperative effort between 
four organisations: Doctors without 
Borders, Epicentre (Doctors without 
Borders’ research and training arm), the 
Elsevier Foundation (Elsevier’s corpo-
rate charity focused on global health 
and research capacity building) and 
Elsevier, which will provide courtesy 
access to products and services such 
as ScienceDirect, Scopus, Clinical Key, 
Embase and Mendeley.

Youngsuk ‘YS’ Chi, President of 
the Elsevier Foundation, said: ‘This 
work resonates well with the Elsevier 
Foundation’s focus on supporting the 
United Nations’ Sustainable Develop-
ment Goals through the development 
of science, technology and medicine 
in Africa and across the world.’

Jérôme Oberreit, Secretary General 
of MSF, said: ‘Elsevier’s support of our 
work goes beyond financial support. It 
will allow our medical teams to have 
access to scientific, technical and 
medical information that is essential 
to improve the quality of humanitarian 
healthcare MSF provides to the most 
vulnerable populations in the world.’

The World Health Organization (WHO) 
have launched a new report that says 
taxing sugary drinks can yield major 
health benefits, such as reducing obe-
sity, type 2 diabetes and tooth decay.

‘If governments tax products like 
sugary drinks, they can reduce suffering 
and save lives” says Dr. Douglas Bet-
tcher, Director of WHOs Department 
for the Prevention of Non-Communica-
ble Diseases (NCDs). ‘They can also cut 
healthcare costs and increase revenues 
to invest in health services.’

WHO says reduced consumption 
would mean lower intake of ‘free 
sugars’ and calories overall, and im-
proved nutrition.

‘Consumption of free sugars, includ-
ing products like sugary drinks, is a 
major factor in the global increase of 
people suffering from obesity and dia-
betes,’ emphasised Dr. Bettcher.

Between 1980 and 2014, global 
prevalence of obesity more than 
doubled with greater than half a bil-
lion adults – 11% of men and 15% of 

Taxing sugary drinks could 
curb global epidemic of 
obesity and diabetes

Feature FeatureNews

women – being classified as obese. In 
2014, more than one in three, or 39% 
of adults worldwide aged 18 and older, 
were overweight.

 ‘Largely due to unhealthy diet, 
more than 600 million people over-
weight, including some 42 million 
children under the age of five,’ Dr. 
Francesco Branca, Director of the 
agency’s Department of Nutrition for 
Health and Development said. Almost 
half of these children lived in Asia and 
a quarter in Africa.

WHO added that the number of peo-
ple living with diabetes has also been on 
the rise, from 108 million in 1980 to 422 
million in 2014. Moreover, the disease 
was directly responsible for 1.5 million 
deaths in 2012 alone.

‘We are recommending that sugar 
intake is reduced to 10% of energy or 
even five per cent,’ said Dr. Branca, 
emphasising that a key factor in keeping 
those numbers dangerously high is the 
ease of availability of sugary drinks in 
some parts of the world.

Africa Health Federation takes off in Nairobi: A new Africa-wide voice promoting 
private-sector participation in the expansion of Africa’s health footprint has been 
inaugurated The Africa Health Federation  (AHF) includes representatives of five 
regions of Africa (Northern, East, West, Central and Southern) and was officially 
launched at the Africa Health Business Symposium in Nairobi in early October.

The Association intends to work with governments and corporates to develop 
the healthcare business, and to strengthen health systems as well as developing 
quality and uniform standards of delivery across the continent.

Pictured left to right: Dr. Ramesh Bholla (Southern Africa), Dr. Ardo Boubou 
Ba (Western Africa), Dr. Amit N. Thakker (Chairman, AHF and Africa Health 
Business), H.E. Dr. Mustapha Siddiqi Kaloko (Commissioner of Social Services, 
African Union), Dr. Ian Clarke (Eastern Africa), Dr. Jean Daniel Ovaga (Central 
Africa), Dr. Hatem El Gabaly (Northern Africa).
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Addressing maternal health and 
family planning in Nigeria
The Nigerian Minister of Health, Prof. 
Isaac Adewole, has said that maternal 
health can not be addressed without 
tackling the issue of family planning.

The Minister stated this when he 
received the report ‘Maternal Health in 
Nigeria, A Situation Report’, which was 
presented by Chima O. Izugbara, Senior 
Research Scientist on Population Dynam-
ics and Reproductive Health, African 
Population and Health Research Centre.

Adewole said that promotion of fam-
ily planning and child spacing are key 
ingredients to reducing morbidity and 
maternal mortality. He said: ‘We need to 
look at education, address poverty and 
increase access to healthcare.’

Izugbara stressed that the plight of 
women in Nigeria would vastly impinge 
on the achievement of the Sustainable 
Development Goals in the region.

He attributed top medical causes of 
maternal mortality in Nigeria to obstet-
ric haemorrhage, infection following 

Uganda hosted the second Partnership 
for Aflatoxin Control in Africa (PACA) 
conference to generate solutions for the 
poisonous and cancer-causing chemicals 
produced by certain molds in food.

Participants at the conference, which 
took place at Imperial Resort Beach 
Hotel, Entebbe under the auspices of the 
African Union (AU) framework, include 
agricultural experts from across the Afri-
can continent.

The AU commissioner for rural econ-
omy and agriculture, Rhoda Tumusiime 
said that Aflatoxins are so far the most per-
vasive food security challenge in Africa, 
causing cancer of the liver and undermin-
ing growth in humans and animals.

‘Aflatoxins undermine food security, 
nutrition and limit trade. They hamper 
agribusiness and economic develop-
ment,’ she added. 

For the African countries to achieve 
their development goals and agenda 
2063 of AU, mitigation measures and so-
lutions should be developed to combat 
aflatoxins that undermine the health of 
the African population and limit access 

Abraaj Group plans 
to transplant private 
healthcare in Africa
The Abraaj Group, a United Arab 
Emirates (UAE) based private-equity 
investment firm, is seeking to invest 
in Kenya’s growing healthcare market 
and use it as a launching pad to build 
a network of hospitals to offer quality 
and affordable medical services in 
sub-Saharan Africa.

The Dubai-based group is in talks 
to acquire Metropolitan Hospital and 
other healthcare centres in the capital 
of East Africa’s biggest economy as 
part of its $1 billion expansion plan 
into Asian and African markets to cap-
italize on the growing middle class.

The two continents have the 
world’s fastest growing middle class, 
with Africa leading the way with 313 
million people, according to data from 
the African Development Bank. 

Rising cases of lifestyle-related ail-
ments such as diabetes, heart diseases 
and obesity, which are driven by 
unhealthier diets amongst the growing 
middle-class, is attracting investors 
into the African healthcare industry.

‘Nairobi is a sweet spot for us. 
There is a big population that is 
growing. You have emerging middle 
incomes. And there is a massive 
need for healthcare,’ Khawar Mann, 
the Managing Director and Head of 
Healthcare at Abraaj Group.

The investment group, alongside 
the International Finance Corporation 
(IFC) and Africa Health Fund (AHF), 
are also funding three doctors to build 
Iso Health Limited, a $17.7 million 
hospital in Kenya’s capital, Nairobi, 
Business Daily reported. Abraaj Group 
also owns stakes in Avenue Hospital 
and Nairobi Women’s Hospital in the 
Kenyan capital.

The private-equity firm invested 
$145 million in the Tunisian and Egyp-
tian healthcare sectors last year. It has 
plans to invest in Nigeria, the conti-
nent’s biggest economy and Ethiopia, 
the fastest growing economy in Africa, 
Bloomberg reported.

Crop contamination a threat 
to health

FeatureNews

of agricultural products produced on the 
continent to the international markets.

According to findings of a prelimi-
nary study of the impact of the afla-
toxins in Uganda, the country loses 
US$37.56m (sh128b) annually in agri-
cultural products contaminated with the 
poisonous chemicals. The chemicals are 
also linked to Hepatitis B and failure of 
the immune systems.

The Deputy Secretary General of 
the East African Community, Jessica 
Eriyo, said the nodding syndrome 
plaguing northern Uganda could too 
be linked to aflatoxins.

‘There are children (in northern 
Uganda) who have grown up in Internal-
ly Displaced People’s Camps, surviving 
on relief food. I think there is need to 
do deeper investigation to establish the 
cause of nodding disease,’ she added.

Trade and Agriculture Ministers, Ame-
lia Kyambadde and Vincent Ssempijja, 
called for building of synergies to combat 
aflatoxins, arguing that the poisonous 
chemicals have far reaching consequenc-
es for trade and public health.

childbirth, unsafe abortion, eclampsia, 
and obstructed labour. Izugbara said 
the causes, experts have agreed, were 
largely treatable and preventable.

According to the report, an estimated 
9.22 million pregnancies occur annually 
in Nigeria, adding that a quarter of these 
pregnancies were unintended.

Izugbara stressed that the majority of 
the abortions performed in the country 
were unsafe due to them being performed 
either by people lacking the necessary 
skills or in an environment lacking the 
minimal medical standard. As a result, 
unsafe abortion is a leading cause of ma-
ternal mortality and morbidity in Nigeria.

Adequate funding is critical for ad-
dressing the current shortage of high-
quality human resources for maternal 
health at all skill levels and increased 
government investment in multi-sectoral 
funding will help to address infrastruc-
tural deficiencies that characterise the 
Nigerian health system.
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A Global Call to Detect and Act on Anemia
We are happy to share the launch of our initiative 

Embrace Health – Unite to Screen and Treat Anemia. 

We share the commitment made by the World Health 

Assembly to reduce the burden of anemia by 50 % in 

women of reproductive age by 2025. Anemia impairs 

the health and well-being of women and increases 

the risk of adverse maternal and neonatal outcomes. 

Anemia also increase complications and the risk of 

fatal outcome in malaria. The key to act – is to know. 

The time to act  – is now.

30 years ago HemoCue was the pioneer in point of 

care testing for hemoglobin. Since then we have 

shared our knowledge about how, when and why 

to measure it, and the subject remains close to our 

heart. We will continue to share our knowledge, 

and to urge action in detecting and treating anemia. 

Please join our movement.  

Embrace Health – Unite to Screen 

and Treat Anemia!

To learn more about the 

HemoCue®Hb 301 kit and our fight 

against anemia, contact your  

HemoCue representative or 

email info@hemocue.se
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Researchers collaborate to 
develop bird’s eye view of 
rural community health
A network of health and demographic 
surveillance sites will enable under-
standing of how poverty, inequality 
and unemployment impacts rural 
South Africans.

Scientists from the Wits School 
of Public Health, the Africa Health 
Research Institute (AHRI) at UKZN 
and the University of Limpopo have 
established a network of surveillance 
sites to study health and demograph-
ics in rural communities and thereby 
understand the impact of poverty, 
inequality and unemployment.

The South African Network 
of Health and Demographic 
Surveillance System (HDSS) sites 
is an integrated national platform 
for population data collection 
and analysis. The initiative is 
one of 13 projects that make 
up the South African Research 
Infrastructure Roadmap and is 
funded by Department of Science 
and Technology and the European 
Union. Research infrastructures (RIs) 
are large-scale facilities, resources 
and related services that the scientific 
community uses to conduct research.

Dr. Mark Collinson, Senior 
Researcher in the MRC/Wits Univer-
sity Rural Public Health and Health 
Transitions Research Unit (Agincourt), 
and HDSS champion, says: ‘Establish-
ing this research infrastructure is an 
important step towards understanding 
how poverty, inequality and unem-
ployment impacts South Africans’ 
lives, and how to design better inter-
ventions to remedy the situation for an 
improved future.’

The surveillance system will enable 
real-time longitudinal studies of South 
Africa’s fast-changing poorer com-
munities as well as national datasets 
on health, education, employment 
and socio-economic wellbeing. This 
evidence-based data will inform 
cost evaluations and policy towards 
improving health and well-being inter-
ventions for the poor.

Furthermore, the surveillance sites 
will serve as interdisciplinary research 
platforms for local and international 
collaboration. This will increase 
capacity for conducting research in 
the social sciences crucially needed in 
South Africa.

New Ebola vaccine under 
consideration for emergency use
The next Ebola outbreak could have a 
prime-boost vaccine available, particu-
larly for health workers and vulnerable 
communities on the front-line, a confer-
ence has heard.

Prime-boost vaccination involves 
giving an initial dose to prime the im-
mune system, followed by a booster 
dose at a later date with the goal of 
potentially strengthening and optimis-
ing the duration of immunity.  

‘We are confident that we have 
the potential to contribute to end the 
Ebola problem,’ says Johan van Hoof, 
global therapeutic area head, infec-
tious diseases and vaccines, Janssen 
Pharmaceutical Companies headquar-
tered in Belgium.

Last month (12 September), Johnson 
& Johnson announced that its subsid-
iary Janssen Vaccines & Prevention B.V, 
has submitted its investigational preven-
tive Ebola prime-boost vaccine regimen 
to the World Health Organization 
(WHO) to be used in such instances.

This was announced at the eighth 
International Symposium on Filoviruses 

Dr. Osagie Ehanire, the Minister of State 
for Health, says Nigeria remains the 
only country in Africa still harbouring 
the polio virus.

He spoke in Jalingo at the launch-
ing of the monthly outbreak response 
immunisation campaign against the 
polio virus.

The minister explained that Nigeria 
was on the verge of getting out of the 
menace of polio before the virus unfor-
tunately resurfaced in Borno.

‘It is worrisome to note that Nigeria 
remains the only country in Africa still 
harbouring wide polio virus.

‘Considering the fact that Taraba falls 
within the region of the outbreak, this 
exercise is timely and I commend the 
state government for this,’ he said.

Ehanire noted that the Federal 
government was totally committed to 

Nigeria only country 
harbouring polio virus in 
Africa, says Health Minister
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in Antwerp, Belgium, hosted by the Ant-
werp Institute of Tropical Medicine, last 
month (12-15 September).

‘If listed for emergency use, the 
investigational Janssen vaccine regimen 
could be a vital prevention tool for rapid 
outbreak response,’ van Hoof explains. It 
has already been tested in animal mod-
els and for safety.

The application is considered under 
the WHO Emergency Use Assessment 
and Listing (EUAL) procedure to fast-
track research and development for 
potential Ebola diagnostics, treatments 
and vaccines.

‘If the WHO grants an emergency use 
listing, this will accelerate the availabil-
ity of Janssen’s investigational vaccine 
regimen to the international community 
in the event another Ebola crisis occurs,’ 
says Paul Stoffels, the chief scientific of-
ficer, Johnson & Johnson.

While EUAL potentially allows for 
deployment of a vaccine in an emergen-
cy, the vaccine remains investigational 
pending formal regulatory agency review 
and approval.

tackling the menace in order to remove 
Nigeria from the list of three countries 
still harbouring the virus.

He appealed to parents to allow the 
immunisation officers to have access and 
administer the vaccine on their children, 
saying, it had no side effects.

Gov. Darius Ishaku of Taraba said the 
state was doing everything possible to 
ensure that children were safe.Ph
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Malaria and filaria – synergies in tropical 
disease control
Prof William R Brieger urges health workers to think outside the box. Co-
endemicity means a broader approach to disease control and can reap much 
greater rewards than the traditional vertical programmes

Many endemic tropical diseases are co-endemic in a 
given country and environment. Therefore, it only makes 
sense to learn whether there can be common strategies 
and synergies in disease control and elimination efforts. 
In this case we examine malaria in comparison with 
efforts to control and eliminate two filarial infections, 
lymphatic filariasis (LF) and onchocerciasis, commonly 
known as elephantiasis and river blindness respectively.

Lymphatic filariasis
Throughout Africa one of the main vectors that carry 
LF is the Anopheles mosquito, which also carries the 
malaria parasite. The Carter Centre has been promoting 
use of insecticide-treated nets (ITNs) for many years as 
part of its LF control efforts,1 but others may not have 
gotten the message. 

The global community is targeting LF for elimi-
nation in 2020. The primary strategy is mass drug 
administration (MDA) annually with ivermectin and al-
bendazole. The plan is that up to seven annual rounds 
of drug distribution in endemic communities where 
90% of population coverage is achieved is necessary 
to stop LF transmission. The Carter Centre explains that 
distribution of long-lasting insecticidal bed nets (LLINs) 
protects pregnant women and children who cannot 
take drug treatment.

The LF strategy often builds on and integrates with 
onchocerciasis control efforts where these diseases 
overlap.2 The community directed treatment with iver-
mectin model pioneered by the African Programme for 
Onchocerciasis Control, wherein communities or vil-
lages plan together the distribution process, including 
selecting their own community directed distributors.

A second component of the LF strategy is morbid-
ity management which focuses on enhanced personal 
hygiene or cleaning of the parts of the body that expe-
rience lymphedema. Another aspect uses surgery to 
address some of the worst effects, hydrocele. While this 
component does not ‘control’ LF, it is a necessary effort to 
reduce suffering and the negative stigma from the disease.

To judge whether transmission has stopped and 
elimination has been achieved, Transmission Assessment 
Surveys (TAS) are conducted with rapid diagnostic tests 
on young children after at least five years of MDA in a 
community.3 Specifically, the World Health Organiza-
tion (WHO) recommends an implementation unit must 

have completed five effective rounds of annual MDA 
defined as achieving rates of drug coverage exceeding 
65% in the total population.

For example, the Carter Centre in support of the Ni-
gerian Federal Ministry of Health worked in Plateau and 
Nasarawa States through community health education, 
delivery of LLINs and 33 million drug treatments for LF 
and river blindness between 2000 and 2011. ‘In 2012, 
it was confirmed (through TAS) that lymphatic filariasis 
transmission had stopped. Post-treatment surveillance 
is currently underway to assure that the parasite is not 
reintroduced into the area.’

Another component of the assessment process is yet 
to be fully realised. That is the testing of mosquitoes for 
the presence of microfilariae. This indirectly implies an 
important role in preventing human-vector contact as 
would be achieved through the use of ITNs, as well as 
indoor residual spray (IRS).

Vector control can benefit more than one disease.4  
Integrated vector management is seen as a key tool to 
prevent reintroduction of LF5 in areas where anopheles 
mosquitoes carry the disease and where ITN campaigns 
are successful.

Feature FeatureFilarial infections

William R Brieger is a Professor for the Department of 
International Health, the Johns Hopkins Bloomberg 
School of Public Health, and Senior Malaria Specialist, 
Jhpiego, an affiliate of Johns Hopkins University.

Ivermectin or Mectizan® supplies are provided free 
for onchocerciasis and lymphatic filariasis control by 
Merck. Countries order and ensure that these drugs 
reach each district and health facility for onward 
provision to community distributors
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Onchocerciasis
While LF and malaria may share a common vector in 
many African settings, onchocerciasis is carried by the 
black fly (simulium damnosum) that breeds along the 
banks of fast-flowing rivers. Onchocerciasis was elimi-
nated in many settings in the Sahel through the process 
of aerial spraying of these riverbanks to kill the black fly 
larvae. Though the insecticide used was often the same 
as used on malaria larviciding, the habitats differed and 
no synergies were achieved. 

Through subsequent programmes using commu-
nity directed treatment with ivermectin interventions, 
sponsored by APOC, as well as through the community 
MDA efforts for LF control (both of which used ivermec-
tin ivermectin was found to have beneficial effects on 
malaria transmission.

Ivermectin had been used in agriculture, and not 
only for internal parasites of animals. The agricultural 
community have known since at least the late 1990s 
that Ivermectin, used ‘to control worms and other in-
ternal infestations in cattle, and is also effective against 
some external parasites, such as lice’ and ticks. In addi-
tion, ivermectin remained in cowpats and is toxic to the 
insects which would normally feed on them.6 Additional 
research led to the proposal that ‘treatment of cattle 
with ivermectin could be used, as part of an integrated 

control programme, to reduce 
the zoophilic vector popu-

lations that contribute to 
the transmission of the 
parasites responsible for 
human malaria’.7  

Around 2010 scien-
tists began to consider 
the anti-mosquito effects 

ivermectin might have 
when humans consumed 

it. It turns out that after 
a mass distribu-

tion in a 
community 
of ivermec-
tin for 
onchocer-
ciasis that 
mos-
quitoes 
feeding 
on 
people 
who 
had 
re-

cently 
swal-
lowed 
ivermec-
tin would 
die. 
When 
volun-
teers 

FeatureFilarial infections

took ivermectin, being bitten led to mosquito mortality 
of 73%, 84%, and 89% on days two, three, and four, 
while there was not effect in the group not taking the 
drug.8 Of particular interest was the fact that people 
who had consumed ivermectin would contribute to 
mosquito mortality even when they were outdoors, 
especially if malaria vector behaviour changed to more 
outdoor biting.9 A concern of course is that the anti-
mosquito effect of ivermectin does not last beyond a 
few days, but onchocerciasis control programmes in the 
Americas has shown that it is safe to administer two10 or 
four11 times a year. 

Looking at regular ivermectin distribution for filaria-
sis between 2008–2013 in Senegal, Liberia and Burkina 
Faso, a study team found that a week post MDA both 
mosquito survival and parity was reduced. In addition, 
‘Sporozoite rates were significantly reduced by >77% 
for two weeks following the MDAs’.12 The effect both 
on mosquitoes and Sporozoite production as seen in a 
review of studies, led to the conclusion that…

‘The use of ivermectin solves many challenges identi-
fied for future vector control strategies. It is an effective 
and safe endectocide that was approved for human use 
more than 25 years ago. Recent studies suggest it might 
become an effective and complementary strategy in 
malaria elimination and eradication efforts; however, in-
tensive research will be needed to make this a reality.’13 

The delivery mechanism for ivermectin of course 
would include annual or biannual community distribu-
tions in onchocerciasis- and LF-endemic areas up until 
the time that the diseases are eliminated from an area. 
Other community mass distribution programmes would 
continue, such as school-based distribution of deworm-
ing medicines to which ivermectin could be added.14

Research that looks at the malaria parasite concluded 
that, ‘it is likely that ivermectin treatment is arresting 
parasite growth’. The researchers note that, ‘given the 
prior use of ivermectin and its safety record in humans 
and animals, it can be considered in combination 
therapy with other antimalarials’. The issue of dosage 
would need to be tested further.15

Because of the need to find new and complementary 
tools the Malaria Policy Advisory Committee (MPAC) of 
the WHO’s Global Malaria Programme considered at 
its recent meeting the role of ivermectin in the future of 
malaria control and elimination. In a discussion paper 
presented to the MPAC the following general consider-
ations were put forward:16

• Ivermectin MDA could reduce vectorial capacity 
primarily by reducing vector survival and fitness, 
and, to a lesser extent, by partially inhibiting 
sporogony and negatively affecting vector fertility.

• This potential new application of ivermectin warrants 
full understanding, particularly in terms of its role in: 
(a) reducing the residual transmission of malaria, (b) 
curbing insecticide resistance, and (c) accelerating 
progress towards elimination.

• Research should be guided by the target product 
profile (TPP) developed on the basis of ivermectin’s 
expected public health role in malaria control. The 
critical components of the TPP will be efficacy, safety 
and regulatory/policy requirements.
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Conclusion
The example of malaria and two filarial diseases dem-
onstrate the potential for synergies in disease control 
efforts. Malaria benefits LF in providing a vector control 
strategy to complement the main MDA intervention and 
help guard against recrudescence or reintroduction of 
disease from surrounding areas. The ITN intervention for 
malaria will last long past the official elimination of LF 
in an area.

While malaria interventions can aid LF control, 
onchocerciasis interventions can help eliminate malaria 
vectors and maybe the parasites. From the economic 
and logistical approach, MDAs for either onchocerciasis 

or LF provide an effective and well established current 
platform to test and standardise ivermectin consumption 
in the control of malaria. When these two diseases are 
eliminated in the near future, there other MDA activities 
for infectious diseases like soil transmitted helminths for 
school-aged children could include ivermectin. 

The future of malaria elimination requires finding new 
tools to integrate with and the strengthening of existing 
tools. If these efforts also benefit the control and elimina-
tion of other diseases, the public’s health will benefit.
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Even when Lymphatic Filariasis Transmission 
Assessment Surveys suggest that mass drug 
administration can stop, surveillance and use of 
insecticide-treated nets should continue
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Stronger research capacity for malaria to 
counter critical challenges: the Ethiopia 
experience
Plasmodium vivax infection is conspicuously absent in most of Africa – except 
in Ethiopia where it accounts for a significant proportion of malaria morbidity. 
MMV reports on the collaborations under development to counter the problem

Elizabeth Poll is the Communications Manager at 
Medicines for Malaria Venture (MMV); Dr. Cristina Donini 
is a Director, Translational Medicine at MMV; Dr. Stephan 
Duparc is MMV’s Chief Medical Officer; and Harald Noedl 
is a Prof. of Tropical Medicine at the Medical University 
of Vienna

New antimalarial medicines and the clinical trial capac-
ity to develop them are urgently needed in malaria-
endemic countries, particularly those just south of 
the African Sahara where the burden of this disease is 
heaviest. In this region, malaria has historically been 
almost exclusively attributed to Plasmodium falciparum 
(Pf), while Plasmodium vivax (Pv) or relapsing malaria, 
has been conspicuously ‘absent’.1 One possible reason 
is that most populations in sub-Saharan Africa are nega-
tive for Duffy antigen expression. As a result, their blood 
lacks the Duffy antigen that allows the Pv parasite to 
establish erythrocitic infection and so prevents Pv from 
establishing stable transmission.2

Ethiopia, however, presents a different case. The 
country has to deal with a huge burden of Pv in addi-
tion to high rates of Pf morbidity. This may in part be 

explained by the relatively higher proportion of people 
that are positive for Duffy antigen expression in Ethiopia 
compared to other African countries.3 Both Pf and Pv 
are prevalent in a ratio of approximately 75:25 in the 
country.4 Ethiopia together with India, Indonesia and 
Pakistan account for more than 80% of estimated Pv 
cases in the world.1 While the risks of severe disease 
and case fatality rates for Pv have not been firmly estab-
lished, Pv clearly accounts for a significant proportion 
of malaria morbidity and the overall burden of disease.

Challenges to effective case management
Globally, thanks to the scale-up of control measures like 
insecticide-treated bed nets, in-door residual spraying 
and artemisinin combination therapies, overall malaria 
cases and deaths have declined over the last decade.1 

Yet, as we see Pf cases 
declining we are seeing 
a relative increase in the 
number of cases of the 
less-researched and hard-
er-to-control parasite, Pv.  
The drive towards malaria 
elimination in Ethiopia 
and other countries where 
both species are prevalent 
is significantly hindered 
by the lack of adequate 
treatment options for Pv 
parasites that lie dormant 
in the liver. 

The only medicine 
effective against these 
liver-stage malaria para-
sites, primaquine, has to 
be taken for 14 days, a 
regimen often not com-
pleted. This treatment can 
also be associated with 
haemolytic side-effects 
in patients with a deficit 

in the enzyme glucose-6-phosphate dehydrogenase 
(G6PD), which in rare cases can be fatal. Ethiopia has 
limited documentation of the distribution and clustering 
of G6PD deficiency (small studies suggest that preva-
lence is between 1.4 and 6.7% among some minority 
groups).5 Given these compliance and safety issues, 
Ethiopia takes the cautious approach and recommends 
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the use of chloroquine for Pv treatment (although treat-
ment failure on or before day 28 has been observed) 
and artemether-lumefantrine to treat Pf.6 

Another major challenge in the management of 
malaria is the tendency of patients in many endemic 
countries to self-treat themselves either with medicines 
that are not effective, or with effective drugs at sub-
curative levels. Taking lower doses to save cost typically 
eliminates signs and symptoms of malaria, but does not 
fully eliminate the parasites and leads to suboptimal 
plasma exposure to the drug, which can result in the 
development of drug resistance. 

Resistance to artemisinin, the cornerstone of cur-
rently recommended first-line treatment for Pf malaria 
has already emerged in Southeast Asia. So far, there 
have been no proven cases of artemisinin resistance in 
Ethiopia or anywhere else in Africa. Yet, the looming 
possibility that artemisinin resistance might also emerge 
in Africa without the availability of alternative medi-
cines, is of huge concern and warrants regular surveil-
lance, and confirmation should the first cases be seen.

Building research capacity to address challenges
Medicines for Malaria Venture (MMV), a not-for-profit 
research and development organisation is working 
with partners across the world on solutions to these 

challenges. Its focus is to develop next-generation 
medicines to treat relapsing malaria, tackle drug 
resistance, and help support the elimination and 
ultimate eradication of malaria. 

In 2014, MMV began working in Ethiopia to help 
strengthen research capacity, building on facilities 
already established by Drugs for Neglected Diseases 
initiative for their leishmaniasis trials. With pharma-
ceutical partner GlaxoSmithKline (GSK), MMV worked 
with Gondar and Jimma Universities to trial a po-
tential single-dose treatment for Pv malaria. Support 
from MMV, GSK and the Austrian Ministry of Science, 
Research and Economy (BMWFW) through European 
& Developing Countries Clinical Trials Partnership, 
was used to upgrade the research facilities at Gon-
dar University to meet Good Clinical Practice (GCP) 
standards required by stringent regulatory authorities 
like the European Medicines Agency (EMA) and the US 
Food and Drug Administration (US FDA). This included 
purchasing laboratory equipment, furniture and office 
equipment as well as providing GCP refresher training 
for the teams involved in the studies.  

The investigational medicine for Pv trialled in Ethio-
pia is expected to overcome the issues of compliance 
associated with primaquine. However, it is a member of 
the same chemical family as primaquine, and shares a 
similar risk of haemolytic side effects in G6PD deficient 
patients. To avoid these serious side-effects, GSK is 
working with PATH7 to accelerate the development of 
a G6PD point-of-care diagnostic test so that patients’ 
G6PD enzymatic status can be tested before administer-
ing either primaquine or the experimental treatment, 
should it be approved. 

Today, with MMV funding, the sites at Gondar and 
Jimma are being prepared to trial a new antimalarial 
compound, MMV048. Discovered by an international 
team led by Prof. Kelly Chibale from the University of 
Cape Town, South Africa, MMV048 has potential not 
only to treat malaria, but also to prevent it and stop 
its transmission. By undertaking the phase IIa trials of 
MMV048 in Ethiopia, the intention is also to continue 
the African heritage of the molecule. 

One of the challenges is the recruitment of malaria 
patients in remote regions within the catchment areas 
of the trial sites in Gondar and Jimma. To address this, 
satellite sites in Gondar and Jimma have been identi-
fied where a new inpatient/outpatient clinical research 
laboratory will be constructed. The patient and staff 
transport capacities are currently being improved 
through the purchase of a vehicle dedicated to malaria 
research, while the technical expertise of staff will be 
strengthened. Those involved in the trial will receive 
refresher GCP training and advanced diagnostic and 
laboratory techniques. These efforts will enable us to 
bring the research closer to people most affected by 
malaria, thereby improving the quality of care they can 
receive and supporting the long-term sustainability of 
the projects. 

Prior to these projects with MMV, international 
interest in malaria research in Ethiopia largely 
consisted of minor epidemiological studies (frequently 
student projects) or the exploration of traditional 

Plasmodium falciparum malarial parasite, which was 
found in a blood sample from a patient who had begun 
therapeutic treatment (Photo from the CDC PHIL website)

Under a magnification of 1125x, this thick film 
photomicrograph revealed the presence of a rounded, 
compacted and mature Plasmodium vivax trophozoite 
(Photo from the CDC PHIL website)
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herbal medicines conducted by a number of 
universities. Although small in scale, these projects 
remain valuable as they also help build research 
capacity, which is currently still limited, especially in 
terms of laboratory/diagnostic facilities in endemic 
areas beyond the capital, Addis Ababa.

Today, the support from DNDi, MMV, BMWFW and 
GSK is enabling Phase II and III clinical trials to be run in 
Ethiopia to international standards, making the medicines 
developed in these facilities eligible for registration by 
the EMA, the US FDA or WHO’s Prequalification Pro-
gramme. These standards provide assurance that the de-
velopment of these medicines is underpinned by rigorous 
safety and efficacy data derived from the same patient 
population for whom the registered drug is intended. 

The Ethiopia experience is a major step forward in 
creating sustainable capacity for research in sub-Saha-
ran Africa to not only help develop projects for both 
Pf and Pv malaria but also for other diseases, such as 
HIV and tuberculosis. MMV aims to continue to create 
sustainable capacity for malaria research in Ethiopia 

Feature FeatureMalaria challenges

and other African countries, building a base for the next 
generation of researchers to develop the next generation 
of medicines.  
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Asthma mechanisms
Peter J Barnes

Abstract
Asthma is characterized by a chronic allergic inflammatory response in
all airways that results in bronchoconstriction, vasodilatation, airway
oedema and activation of sensory nerve endings. In asthmatic air-
ways, several inflammatory cells are activated, including mast cells
and dendritic cells, and there is infiltration of activated lymphocytes
and eosinophils. The predominant lymphocytes in allergic asthma
are helper T cells (Th2) and in non-allergic asthma innate lymphoid
cells. In severe asthma, Th17 cells may also be involved and linked
to neutrophilic inflammation. Structural cells, especially airway epithe-
lial cells and airway smooth muscle cells, can also release inflamma-
tory mediators to drive inflammation. Many (>100) mediators have

been implicated in asthma, including lipid mediators, such as cysteinyl
leukotrienes, prostaglandin D2, cytokines, particularly T2 cytokines, in-
terleukins 4, 5 and 13, and chemokines that attract inflammatory cells
such as Th2 cells and eosinophils into the airways. Chronic inflamma-
tion can lead to structural changes, with friability of airway epithelial
cells, increased bulk of airway smooth muscle, fibrosis under the
epithelium, airway smooth muscle hyperplasia and hypertrophy,
increased blood vessels and mucus hyperplasia. Superimposed on
the chronic persistent inflammation are acute increases linked to exac-
erbations and loss of asthma control.

Keywords Airway epithelium; airway smooth muscle; cytokines;
eosinophil; inflammation; inflammatory mediators; lymphocyte; mast
cell

Introduction

Asthma is associated with chronic inflammation of the lower

airways mucosa and is usually controlled when the inflammation

is effectively suppressed by corticosteroids.

Pathology

The pathology of asthma has been elucidated from bronchial

biopsies and by studying the lungs of patients who have died of

asthma. The airway mucosa is infiltrated by activated eosino-

phils and T lymphocytes, and mucosal mast cells are activated.1

However, inflammation is not closely related to disease

severity, being seen even in atopic patients without asthma

symptoms. The inflammation is usually reduced by inhaled

corticosteroids.

There are also characteristic structural changes in the air-

ways (remodelling). Characteristic thickening of the basement

membrane under the airway epithelium due to subepithelial

deposition of collagen is likely to be caused by eosinophilic

release of fibrogenic mediators. The epithelium is often friable

and often shed. The airway wall can be thickened and oedem-

atous. In fatal asthma, the airway lumen can be occluded by

mucous plugs, which are composed of mucous glycoproteins

secreted from goblet cells and plasma proteins exuded from

leaky bronchial vessels (Figure 1). The airways appear reddened

as a result of vasodilatation and increased numbers of blood

vessels (angiogenesis). Different phenotypes of asthma,

including atopic (extrinsic), non-atopic (intrinsic), occupa-

tional, aspirin-sensitive and paediatric, have similar pathology.

The inflammatory changes are found in all airways from trachea

to terminal bronchioles, but do not extend to the lung paren-

chyma as in chronic obstructive pulmonary disease. Small

airway inflammation is particularly a feature in patients with

severe asthma.

Airway inflammation

Although airway inflammation is critical to the mechanisms

underlying asthma, it is not certain how inflammatory cells

interact and how this leads to the symptoms and clinical features

of asthma (Figure 2). Airway inflammation in asthma is associ-

ated with airway hyperresponsiveness (AHR), the physiological

abnormality that underlies variable airflow obstruction. The

pattern of inflammation in asthma is characteristic of allergic

diseases, with similar inflammatory cells seen in the nasal mu-

cosa in rhinitis (Figure 3).2 An indistinguishable pattern of

inflammation is found in intrinsic asthma, perhaps reflecting

local rather than systemic IgE production. Acute-on-chronic in-

flammatory episodes, corresponding to exacerbations of asthma,

are usually triggered by upper respiratory tract virus infections or

allergen exposure. Although the common pattern of

Key points

C Asthma involved chronic inflammation of the airways, with

activation and infiltration of inflammatory cells

C Mast cell activation causes bronchoconstriction due to the

release of inflammatory mediators that contract airway smooth

muscle cells

C Several types of lymphocyte are involved in orchestrating

inflammation of the airways, particularly Th2 and ILC2 cells

which result in eosinophilic inflammation

C Chronic inflammation leads to structural changes with sub-

epithelial fibrosis, increased airway smooth muscle, mucus

secreting cells and blood vessels
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Thickened airway smooth muscle 

Goblet cell metaplasia 

Mucous plug with trapped  
inflammatory cells 

Inflammatory cell infiltrate  
in submucosal layer 

Normal parenchymal attachments 

Thickened basement membrane 

Figure 1 Pathology of fatal asthma. The lumen of a small airway is occluded with a mucous plug, and there is goblet cell metaplasia. The airway
wall is thickened, with an increase in basement membrane thickness and airway smooth muscle. Courtesy of Dr. J. Hogg, University of British
Colombia, USA.

Inflammation and asthma symptoms

Triggers
Allergens
Exercise
Cold air
SO2

Particulates

Allergens
Sensitizers
Viruses

Air pollutants?

Airway
inflammation

Symptoms
Cough Wheeze
Chest Dyspnoea
tightness

Airway
hyperresponsiveness 

Sensory nerve
activation

Effects
Bronchospasm
Plasma exudation
Mucus secretion
AHR
Structural changes

Figure 2 Inflammation in asthmatic airways results in airway hyperresponsiveness (AHR), which allows triggers such as exercise or sulphur dioxide
(SO2) to cause symptoms. However, inflammation can directly lead to symptoms through the activation of airway sensory nerves.
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inflammation is eosinophilic, some patients with severe asthma

and asthmatics who smoke show a predominantly neutrophilic

pattern that is less sensitive to corticosteroids. Several inflam-

matory cells are involved in asthma.

Mast cells
These play a key role in producing asthma symptoms as their

mediators cause bronchoconstriction. Mast cells are activated

by allergen through binding to IgE bound to high-affinity IgE

receptors on mast cells (FcεRI), and also by other triggers such

as exercise and hyperventilation (via increased fluid osmolality

in airway linings). Activated mucosal mast cells occur at the

airway surface and in the airway smooth muscle layer in pa-

tients with asthma, but not healthy individuals. Mast cells

release bronchoconstrictor mediators including histamine,

prostaglandin (PG) D2 and cysteinyl leukotrienes, as well as

several cytokines, chemokines, growth factors, neurotrophins

and proteases. The role of mast cells in chronic allergic

inflammation is uncertain.

Macrophages and dendritic cells
Macrophages are derived from blood monocytes, traffic into the

airways in asthma and can be activated by allergens via low-

affinity IgE receptors (FcεRII). Macrophages produce proin-

flammatory cytokines and also anti-inflammatory mediators such

as interleukin (IL)-10; their role in asthma is therefore uncertain.

Dendritic cells are specialized macrophage-like cells that lie in

the airway epithelium; they are the major antigen-presenting

cells in the airways. They take up allergens, process them to

peptides and migrate to local lymph nodes where they present

the allergenic peptides to uncommitted T lymphocytes to pro-

gramme the production of allergen-specific T cells. Immature

dendritic cells in the respiratory tract promote helper T cell

(Th2) differentiation. The cytokine thymic stromal lymphopoie-

tin (TSLP) released from epithelial cells in asthmatic patients

programmes dendritic cells to release chemokines that attract

Th2 cells into the airways.3

Eosinophils
Eosinophilic inflammation is a characteristic feature of asthmatic

airways (Figure 4a). Eosinophils are linked to the development of

AHR through the release of basic proteins and oxygen-derived

free radicals. Eosinophil recruitment involves several stages:

adhesion of eosinophils to vascular endothelial cells in the

airway circulation by interaction between adhesion molecules;

migration into the submucosa under the direction of chemokines;

and subsequent activation and prolonged survival in the airways.

IL-5 plays a critical role in the generation of eosinophils in bone

marrow and their survival in the airways. Antibodies blocking IL-

5 cause a profound and prolonged reduction in circulating and

sputum eosinophils. This is not associated with reduced AHR or

asthma symptoms, but selected patients with corticosteroid-

resistant airway eosinophils show a reduction in exacerbations.

Eosinophils may be important in release of the growth factors

involved in airway remodelling and in exacerbations, but prob-

ably not in AHR.

Subepithelial
fibrosis

Hypertrophy/hyperplasia

New vesselshyperplasia
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Mast cell

Allergen

Th2 cell Neutrophil

Dendritic cell

Vasodilatation

Plasma leak
Oedema

Mucus
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Mucous plug

Bronchoconstriction

Cholinergic 
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Inflammation in asthma 

Figure 3 Several inflammatory cells interact through the release of inflammatory mediators, which cause bronchoconstriction, vasodilatation,
plasma exudation, mucus secretion, epithelial shedding, sensory nerve activation and cholinergic reflex effects. Over time there are structural
changes including increases in airway smooth muscle and blood vessels and mucus cell hyperplasia. Subepithelial fibrosis is found even in early
disease.
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Figure 4 (a) Eosinophilic inflammation in asthma. Allergens are taken up by dendritic cells (DCs), which attract Th2 lymphocytes. These secrete T2
cytokines that are involved in mast cell and eosinophil recruitment and survival. Mast cells also attract Th2 cells and eosinophils through the
release of PGD2 through chemotactic receptors on Th2 cells (CRTh2). Epithelial cells release IL-25 and IL-33 to recruit type 2 innate lymphoid cells
(ILC2s); these also attract eosinophils. (b) Lymphocytes in asthma. Several types of T cell participate in the pathogens of asthma. Allergen pro-
cessed by dendritic cells lead to differentiation of Th2 cells rather than the normally predominant Th1 cells. IL-4 and IL-3 from Th2 cells cause
switching of B cells to produce IgE (Bε). Th9 cells may play a role in mast cell regulation and Th17 cells in neutrophilic inflammation Regulatory T
cells (Treg) may be defective leading to increased Th1, Th2 and Th17 activation.
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Neutrophils
Increased numbers of activated neutrophils are found in the

sputum and airways of some patients with severe asthma, in

asthmatics who smoke and during exacerbations, although some

patients with milder asthma have predominant neutrophils. The

mechanisms of neutrophilic inflammation are uncertain and

could be related to the use of high dosages of corticosteroids

prolonging neutrophil survival in the airways, or to bacterial

infection. The role of neutrophils in asthma is also unclear, and

anti-neutrophilic therapies have so far been ineffective.

Lymphocytes
B lymphocytes are important in producing IgE, and B cells pro-

ducing IgE locally in the airways have been identified even in

non-atopic asthmatic individuals. T lymphocytes play an

important role in coordinating the inflammatory response

through the release of specific patterns of cytokines (T2 cyto-

kines), resulting in the recruitment and survival of eosinophils

and in the maintenance of a mast cell population in the airways

(Figure 4b). The naive immune system and immune system in

asthma are skewed to express the Th2 phenotype, whereas Th1

cells predominate in healthy airways. Th2 cells release IL-5,

which drives eosinophilic inflammation, and IL-4 and IL-13,

which stimulate IgE formation. Regulatory T cells suppress Th2

cells and can be reduced in asthma. Type 2 innate lymphoid cells

(ILC2s) without T cell receptors also release Th2 cytokines and

have been identified in the airways of asthmatic patients. ILC2s

are regulated by epithelial cytokines, such as IL-25 and IL-33, and

may be important in non-allergic asthma.

Structural cells
Structural cells in the airways, including epithelial cells, fibro-

blasts and airway smooth muscle cells, are also important

sources of inflammatory mediators such as cytokines and lipid

mediators.3 Epithelial cells play a key role in translating inhaled

environmental signals into an airway inflammatory response and

are probably major targets for inhaled corticosteroids.

Inflammatory mediators

Over 100 inflammatory mediators have been implicated in

asthma. These can have a variety of effects on the airways, ac-

counting for the pathological features of asthma. Mediators such

as histamine, PGD2 and cysteinyl leukotrienes contract airway

smooth muscle, increase microvascular leakage and airway

mucus secretion, and attract other inflammatory cells. Because

each mediator has many effects, the role of individual mediators

in the pathophysiology of asthma is not always clear. Further-

more, targeting single mediators is unlikely to have a major

impact in clinical asthma. However, clinical studies with anti-

leukotrienes suggest that cysteinyl leukotrienes play some role

in bronchoconstriction.

Cytokines
Multiple cytokines orchestrate chronic inflammation in asthma.

The T2 cytokines (IL-4, IL-5, IL-9, IL-13) mediate allergic inflam-

mation, whereas proinflammatory cytokines such as tumour ne-

crosis factor alpha and IL-1b amplify the inflammatory response

and play a role in more severe disease. TSLP is an upstream cyto-

kine released from epithelial cells in asthma that orchestrates the

release of chemokines that selectively attract T2 cells. Th17 cells

release IL-17 and IL-22, which are increased in severe asthma and

may regulate neutrophilic inflammation.4 Some anti-inflammatory

cytokines (IL-10, IL-12) can be deficient in asthma.

Chemokines
Chemokines are involved in attracting inflammatory cells from

the bronchial circulation into the airways. Eotaxin (CCL11) is

selectively attractant to eosinophils via CCR3 and is expressed by

epithelial cells in asthma, whereas CCL17 (TARC) and CCL22

(MDC) from epithelial cells attract Th2 cells via CCR4 (Figure 4).

Oxidative stress
Activated inflammatory cells such as macrophages and eosino-

phils produce reactive oxygen species. Evidence for increased

oxidative stress in asthma is provided by increased concentra-

tions of 8-isoprostane (a product of oxidized arachidonic acid) in

exhaled breath condensates and increased ethane (a product of

lipid peroxidation) in the expired air of asthmatic patients.

Increased oxidative stress is related to disease severity, can

amplify the inflammatory response and can reduce responsive-

ness to corticosteroids.

Nitric oxide (NO)
NO is produced by NO synthases in several airway cells, partic-

ularly epithelial cells and macrophages. The fractional exhaled

NO in asthmatic patients is higher than in healthy individuals

and is related to the eosinophilic inflammation. Increased NO can

contribute to the bronchial vasodilatation observed in asthma.

Fractional exhaled NO is increasingly used in the diagnosis and

monitoring of asthmatic inflammation, although it is not yet used

routinely in clinical practice.

Transcription factors
Proinflammatory transcription factors such as nuclear factor

kappa B and activator protein-1 are activated in asthmatic air-

ways and orchestrate the expression of multiple inflammatory

genes. More specific transcription factors that are involved

include nuclear factor of activated T cells and GATA-3, which

regulate the expression of T2 cytokines in Th2 and ILC2 cells.

Effects of inflammation

The chronic inflammatory response in asthma has several effects

on the target cells in the airways, with characteristic patho-

physiological and remodelling changes. Continuous inflamma-

tion and repair proceeds simultaneously.

Airway epithelium
Airway epithelial shedding may be important in contributing to

AHR and explain how several mechanisms, such as ozone

exposure, virus infections, chemical sensitizers and allergens

(usually proteases), can lead to its development, as all of these

can cause epithelial disruption. Epithelial damage may contribute

to AHR by several mechanisms: loss of barrier function to allow

penetration of allergens; loss of enzymes (such as neutral

endopeptidase) that degrade certain peptide inflammatory me-

diators; loss of a relaxant factor (epithelial-derived relaxant fac-

tor); and exposure of sensory nerves, which may lead to reflex

neural effects on the airway.
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Fibrosis
In asthmatic patients, the basement membrane is apparently

thickened because of subepithelial fibrosis with deposition of

types III and V collagen below the true basement membrane.

This is associated with eosinophil infiltration, presumably

through the release of profibrotic mediators such as transforming

growth factor beta. Mechanical manipulations can alter the

phenotype of airway epithelial cells in a profibrotic fashion. In

more severe disease, fibrosis within the airway wall can

contribute to irreversible narrowing of the airways.

Airway smooth muscle
In vitro airway smooth muscle from asthmatic patients usually

shows no increased contractility, although there may be reduced

bronchodilator responses. In asthmatic airways, there is char-

acteristic hypertrophy and hyperplasia of airway smooth muscle,

presumably because of stimulation of airway smooth muscle

cells by growth factors such as platelet-derived growth factor or

endothelin-1 released from inflammatory or epithelial cells.5

Airway smooth muscle also releases several inflammatory me-

diators, maintaining inflammation in the airway. Bronchial

thermoplasty selectively ablates airway smooth muscle and

provides some clinical benefit in highly selected patients.

Blood vessels
There is increased airway mucosal blood flow in asthma, which

can contribute to airway narrowing. An increase in the number

of blood vessels in asthmatic airways results from angiogenesis

in response to growth factors, particularly vascular endothelial

growth factor. Microvascular leakage from postcapillary venules

in response to inflammatory mediators is observed in asthma,

resulting in airway oedema and plasma exudation into the

airway lumen.

Mucus hypersecretion
Increased mucus secretion contributes to the viscid mucous

plugs that occlude asthmatic airways, particularly in fatal

asthma. There is hyperplasia of submucosal glands that are

confined to large airways, and increased numbers of epithelial

goblet cells. IL-13 induces mucus hypersecretion in experimental

models of asthma.

Neural regulation
Cholinergic pathways (i.e. acetylcholine acting on muscarinic re-

ceptors) cause bronchoconstriction and can be activated via a

neural reflex by triggers of airway sensory nerves. Inflammatory

mediators can activate sensory nerves, resulting in reflex cholin-

ergic bronchoconstriction or release of inflammatory neuropep-

tides. Long-acting muscarinic antagonists have a beneficial effect

in some patients with severe asthma. Inflammatory products can

also sensitize sensory nerve endings in the airway epithelium such

that the nerves become hyperalgesic. Various ion channels on

sensory nerves, including transient receptor potential channels,

may be important in mediating the coughing of asthma. Neuro-

trophins, such as nerve growth factor, can be released from

various airway cell types, including epithelial cells and mast cells,

and can cause proliferation and sensitization of airway sensory

nerves. Airway nerves can also release neurotransmitters, such as

substance P, which have inflammatory effects. A

KEY REFERENCES
1 Hamid Q, Tulic M. Immunobiology of asthma. Annu Rev Physiol

2009; 71: 489e507.
2 Barnes PJ. Pathophysiology of allergic inflammation. Immunol Rev

2011; 242: 31e50.
3 Hammad H, Lambrecht BN. Barrier epithelial cells and the control

of type 2 immunity. Immunity 2015; 43: 29e40.
4 Halwani R, Al-Muhsen S, Hamid Q. T helper 17 cells in airway

diseases: from laboratory bench to bedside. Chest 2013; 143:
494e501.

5 Black JL, Panettieri Jr RA, Banerjee A, Berger P. Airway smooth
muscle in asthma: just a target for bronchodilation? Clin Chest Med
2012; 33: 543e58.

PRINCIPLES OF ASTHMA

MEDICINE 44:5 270 � 2016 Elsevier Ltd. All rights reserved.

These articles are reproduced by kind permission of Medicine Publishing www.medicinejournal.co.uk. ©2016 Published by Elsevier Ltd

FeatureAsthma mechanisms



Feature FeatureMedicine Pub PDF

November 201628  Africa Health

Feature FeatureClinical Review

Clinical Review
Clinical Review identifies issues in 
the medical literature of interest 
to clinicians in Africa. Essential 

references are given at the end of 
each section

Dermatology Review
Buruli ulcer: a neglected tropical disease

Buruli ulcer (BU) is a skin infection caused by an en-
vironmental bacterium, Mycobacterium  ulcerans. It is 
characterised by the development of chronic and large 
ulcers. Since 2004 combination antibiotic drug therapy 
has revolutionised disease management. However, even 
after successful treatment, BU can lead to significant 
disability. BU is becoming an increasing public health 
problem and is now listed as a neglected tropical disease 
(NTD). In endemic regions it is usually well recognised, 
but lack of recognition and failure to report cases has 
probably lead to an underestimation of the true burden 
of this disease. The greatest burden of disease is in sub-
Saharan Africa. This article will focus on recognition and 
management of this debilitating disease.

Epidemiology and pathogenesis
BU has been reported in more than 33 countries world-
wide, in particular in West Africa, Central and South 
America, and Western Pacific Regions. BU is more com-
mon in the tropics but is also seen in some sub-tropical 
and temperate climate countries. It was first recognised 
and reported in Australia in the 1930s. It is still regularly 
reported in Australia, China, and Japan. The highest 

incidence has been reported in the West African coun-
tries of Ghana, Cameroon, Cote d’Ivoire, Benin, and in 
Central Africa in the Democratic Republic of Congo. 
The prevalence rate in the endemic areas of Ghana has 
been reported as high as 150 per 100 000 of the popula-
tion.1 There has been a notable decline in detected 
cases: approximately 5000 cases were reported in 2009 
compared with 2037 cases in 2015 of which 1913 were 
from sub-Saharan Africa.2

The mode of transmission and incubation period for 
BU remains unclear. Contact with an aquatic environ-
ment appears to be relevant as most cases of BU reside 
close to water sources. Several aquatic fish and ani-
mals have been identified as possible reservoirs for M. 
ulcerans. It has been suggested that infection may be 
acquired via contact with an animal reservoir or even 
direct inoculation from infected water. 

BU disease pathogenesis arises from M. ulcerans 
proliferation in the subcutaneous fatty tissue where 
it secretes a lipid toxin called mycolactone, which 
is a polyketide-derived macrolide. The mycolactone 
causes profound cytotoxicity leading to apoptosis and 
necrosis of skin tissue cells. Mycolactone also causes 
downregulation of inflammatory cells leading to 
local immunosuppression, which in turn significantly 
promotes its cytotoxic effects.3    

In resource-limited regions of the world, children un-
der the age of 15 are most commonly affected. In Africa, 
48% of cases affect children whereas in Australia only 
10% of cases occur in children. There is no difference 
between rates of infection between men and women.

Clinical presentation
The clinical characteristics of the disease vary between 
different countries and settings just as epidemiological 
aspects vary.

BU most commonly affects the limbs or other exposed 
areas of the body including the face. Fifty-five percent 
(55%) of cases have been reported on the lower limbs, 
35% on the upper limbs, and 10% on other parts of the 

Figure 1. Buruli ulcer affecting hand with necrotic fingers (Accra, Ghana).
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body. BU generally begins as a painless dermal papule 
or subcutaneous nodule, which gradually enlarges to 
develop into an ulcer over a one to three month period. 
The initial papule or nodule usually first enlarges to form 
a plaque, which then develops central erosions progress-
ing to form a deep ulcer. The initial presentation of BU 
may also be as a large painless area of induration of the 
skin. A less common initial presentation is as oedema 
when there may be a diffuse painless swelling of the legs, 
arms or face.

Once the ulcer has established it is usually associ-
ated with thick yellowish necrotic tissue. The margins 
of BU are characteristically undermined (Figure 1). 
Despite the size of the ulcer, patients do not complain 
of significant pain unless there is secondary bacterial 
infection. Chronic cases of BU may be complicated by 
osteomyelitis. Patients with BU are usually systemically 
well but rarely cases may be associated with fever or 
local lymphadenopathy. Following treatment and wound 
healing, extensive scarring at critical sites such as joints 
can lead to significant deformity and disability.

BU has been classified into three categories depend-
ing on disease severity: Category I for a single small 
lesion (32%), Category II for non-ulcerative plaque, 
ulcerative plaque and oedematous forms (35%), and 

Category III for disseminated infections with complica-
tions such as osteitis, osteomyelitis, and joint involve-
ment (33%). In Australia and Japan, most lesions (>90%) 
are diagnosed as category I.

In endemic regions the differential diagnoses for BUs 
includes tropical phagedenic ulcers, ulcers associ-
ated with leprosy, extensive ulcerative yaws, chancroid 
caused by Haemophilus ducreyi, leishmaniasis, and 
ulcers of traumatic origin with superimposed infection. 
Chronic ulcers of the lower limbs associated with dia-
betes mellitus or arterial and venous insufficiency may 
also be considered in the differential diagnosis depend-
ing on the setting. The differential diagnosis of the early 
nodular lesions includes boils, lipomas, lymph node 
tuberculosis, and subcutaneous fungal infections.4,5

Diagnosis
In endemic regions the diagnosis of BU is usually made 
clinically on the basis of its distinctive clinical features. 
However, the World Health Organization (WHO) 
recommends disease confirmation where possible by 
laboratory methods. It recommends four diagnostic 
tests: direct microscopy, histopathology, culture, and 
polymerase chain reaction (PCR). The most reliable test 
with the highest sensitivity and specificity is PCR, which 
detects IS2404 insertion sequence, which is specific 
to M. ulcerans. The WHO has published a manual on 
these four diagnostic methods in order to guide health 
workers.6 A WHO network consisting of 17 laborato-
ries in 14 endemic and non-endemic countries support 
national control programmes to confirm cases.

Treatment
The management of BU involves the eradication of M. 
ulcerans with antibiotic therapy together with surgi-
cal intervention for advanced cases. There are several 
antibiotic combinations with high efficacy against 
M.ulcerans. Since 2004 the WHO has recommended 
an eight-week course of combination antibiotic therapy 
with oral rifampicin (10mg/kg daily) and intramuscular 
streptomycin (15mg/kg daily). The limitations of this 
treatment include the nephrotoxicity and ototoxicity 
associated with streptomycin and the need for good 
access to healthcare facilities to ensure delivery and 
compliance with intramuscular injections, which is a 
logistical challenge in resource-limited regions. Strep-
tomycin is also contraindicated in pregnancy. Newer 
combination antibiotic regimens, which have a better 
adverse effect profile and which can be administered 
orally, are being trialled. These include dual therapy 
with rifampicin and either clarithromycin or a fluoro-
quinolone (ciprofloxacin or moxifloxacin), and triple 
therapy with a combination of rifampicin, clarithromy-
cin, and the fluoroquinolone levofloxacin.7

Antibiotic therapy of BU may be associated with a 
paradoxical deterioration of the original lesion or the de-
velopment of a new lesion on another part of their body. 
This is a consequence of a host inflammatory response to 
M. ulcerans. It usually occurs during the course of antibi-
otic therapy, but may also occur after antibiotic therapy if 
the patient still harbours any residual bacilli. Tissue cul-
tures and swabs of the lesions, which have deteriorated 
or have newly developed, are characteristically negative. 

Figure 2. Right handed seamstress with burnt out 
Buruli lcer with hyper flexed wrist and minimal 
movement of digits.

Figure 3. Proximal row carpectomy and groin flap to 
reconstruct the soft tissue defect (Accra, Ghana 2008).
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Paradoxical reactions may be very severe, in which case 
they may require treatment with systemic steroids.8

Following eradication of M. ulcerans with the recom-
mended course of antibiotic therapy, patients should be 
monitored for adequate healing and provided with good 
wound care. The success of combination antibiotic 
therapy has lead to a decline in surgical interventions, 
including amputation. However, some severe cases may 
still require surgical debridement and skin grafting. Any 
surgical intervention must not be considered for at least 
four weeks after microbiological cure (Figures 2 and 3). 

Physiotherapy is an important part of the rehabilita-
tion of the patient as any resultant contractures follow-
ing healing of the BU can be more disabling than the 
infection itself.

HIV co-infection
There is some preliminary evidence suggesting that HIV 
infection may increase the risk of acquiring BU. In the 
Médicins Sans Frontières project in Akonolinga, Camer-
oon, HIV prevalence was approximately three to six times 
higher among BU patients than the regional estimated HIV 
prevalence.9 There is similar data from Benin and Ghana.10

HIV co-infected individuals present with more severe 
BU disease and HIV immunosuppression is associated 
with poorer outcomes as BU disease progresses more 
aggressively and treatment outcomes are less satisfactory. 
Patients co-infected with HIV often present with larger and 
multiple lesions that ulcerate more quickly. Lesion size 
has been reported to significantly increase with decreas-
ing CD4 cell counts. HIV co-infection also increases the 
risk of disseminated BU disease and bone involvement.

Therefore, individuals with BU should be tested for 
HIV co-infection, particularly in regions with a high 
prevalence of HIV infection, which is the case in several 
areas of sub-Saharan Africa endemic for BU. It is recom-
mended that antiretroviral therapy (ART) should be initi-
ated in all BU—HIV co-infected patients with advanced 
symptomatic HIV disease (WHO clinical stage 3 or 4), 
regardless of CD4 cell count and in those asymptomatic 
individuals with CD4 count less than 500 cells/ mm3. 
However, the risk of significant interactions between 
antibiotics used for BU and some anti-retroviral drugs 
also need to be considered. It is therefore recommended 
that combination antibiotic therapy for BU should be 
commenced before starting ART in order to prevent 
drug interactions.10

The cornerstone of BU management remains early 
recognition and treatment before the disease has 
advanced, as this is associated with the best prognosis. 
Future challenges include the need to fully understand 
the mode of transmission of M. ulcerans in order to 
establish preventative measures, the development of 
sensitive and rapid diagnostic tools, which can be used 
in the field and in resource-limited regions of the world, 
and the development of oral antibiotic regimens associ-
ated with high efficacy but low toxicity. To this end the 
WHO has initiated randomised clinical trials of oral 
antibiotic regimens in Benin and Ghana.
Mahreen Ameen, Department of Dermatology,
Royal Free Hampstead NHS Trust; and Barbara Jemec,
Consultant Plastic Surgeon, Department of Plastic 
Surgery, Royal Free London NHS Foundation Trust, UK

References
1.  Amofah G, Bonsu F, Tetteh C, et al. Buruli ulcer in Ghana: results 

of a national case search. Emerging Infectious Diseases 2002; 8 (2): 
167–170.

2.  World Health Organization. Global Health Observatory (GHO) data: 
Buruli ulcer. 2015; http://www.who.int/gho/neglected_diseases/
buruli_ulcer/en/.

3.  Hall B, Simmonds R. Pleiotropic molecular effects of the Mycobacte-
rium ulcerans virulence factor mycolactone underlying the cell death 
and immunosuppression seen in Buruli ulcer. Biochem Soc Trans 
2014; 42: 177-183.

4. Van der Werf TS, Van der Graaf WTA, Tappero JW, et al. Mycobacte-
rium ulcerans infection. The Lancet 1999; 354 (9138): 1013–1018. 

5. Yotsu RR, Murase C, Sugawara M, et al. Revisiting Buruli ulcer. J 
Dermatol 2015; 42: 1–9.

6. Portaels F, ed. Laboratory diagnosis of Buruli ulcer: A manual for 
health care providers. Geneva, Switzerland: World Health Organiza-
tion; 2014.

7. World Health Organization. Treatment of Mycobacterium ulcerans 
disease (Buruli ulcer). Geneva, Switzerland: World Health Organiza-
tion; 2012.

8. Nienhuis WA, Stienstra Y, Abass KM, et al. Paradoxical responses 
after start of antimicrobial treatment in Mycobacterium ulcerans 
infection. Clin Infect Dis 2012; 54: 519–526.

9. Christinet V, Comte E, Ciaffi L, et al. Impact of HIV on the severity of 
Buruli ulcer disease: results from a retrospective study in Cameroon. 
Open Forum Infectious Diseases 2014; 1 (1).

10. O’Brien DP, Ford N, Vitoria M, et al. Management of BU-HIV co-

infection. Trop Med Int Health 2014; 19 (9): 1040–7.

Obesity
There is increasing concern internationally about 
the double burden of malnutrition, which ‘is 
characterised by the coexistence of undernutrition 
along with overweight and obesity, or diet-related non-
communicable diseases, within individuals, households 
and populations, and across the life course’.1 The 
World Health Organization (WHO) indicates that, in 
2015, more than 1.9 billion adults worldwide were 
overweight, of which more than 600 million were 
obese, while 462 million were underweight (ibid). 
The obesity ‘epidemic’ requires both clinical and 
public health interventions. In terms of management 
interventions for obesity, lifestyle change and reduced 
caloric intake should be the focus. While limited by 
potentially serious side effects, pharmacological therapy 
may be indicated for obese persons (body mass index 
(BMI) ≥ 30 kg/m2), or overweight individuals with a BMI 
≥ 27 kg/m2 with associated complicating risk factors 
such as diabetes mellitus, hypertension, dyslipidaemia, 
sleep apnoea and symptomatic osteoarthritis. A helpful 
review article in South African Family Practice explains 
that anti-obesity drugs must demonstrate a reduction 
of at least 5% in the baseline body weight and must be 
prescribed within a context of dietary caloric restriction 
and exercise.2 The review describes the range of agents 
used to treat obesity (including sympathomimetic 
appetite suppressants, pancreatic lipase inhibitors, 
antidiabetic drugs, serotonin agonists, antiepileptic 
agents, atypical antidepressants, and hormones), and 
offers guidelines on the broad indications and risks for 
these groups of drugs, with a specific focus on those 
available in South Africa, and warns against unscientific 
remedies. The bottom line is that patients should be 
informed that drug therapy is not a cure for obesity, 
that further weight loss will cease when the maximal 
therapeutic effect of a drug is reached, and that any 
pharmacotherapy must be re-evaluated if a weight loss 
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of at least 5% is not achieved after six months.
A small study in Durban, South Africa, surveyed 100 

obese and overweight patients with a BMI above 25 kg/
m2 on their perceptions regarding their weight.3 It was 
found that 17% of these patients saw themselves as hav-
ing a normal weight and 97% felt that they were not un-
attractive. While 96% recognised that being obese was 
a health risk mostly have a positive image of obesity, 
and 70% cited their reason for being overweight as a 
choice. This indicates the challenge that healthcare pro-
viders face in dealing with the problem, the approach to 
which requires individual and cultural sensitivity.

A strategy that can be used by clinicians to prevent 
overeating by overweight and obese patients is improv-
ing hydration. Counselling patients to drink water when 
they have the urge to eat is a common approach. While 
the evidence for this recommendation is mixed, Chang 
and colleagues in the US found that adequate hydra-
tion may play a role in weight and suggest the need for 
discussion regarding adequate hydration during weight 
management counselling.4  They point out that the cur-
rent guidelines for water intake (3.7 L/d for adult men 
and 2.7 L/d for adult women) are calculated indepen-
dently of obesity status, whereas there is a greater water 
requirement among those with higher BMIs, which 
should be incorporated in counselling. They further note 
the negative effects of inadequate hydration, indepen-
dent of any association with weight, which include 
worsened mental, physical, and emotional health. 

Eaton and colleagues recently reported on a ran-
domised clinical trial of a tailored lifestyle interventions 
for obese patients; on the positive side they demon-
strated that individually tailored weight loss interven-
tions that involve minimal face-to-face contact can be 
effective for helping patients reach clinically significant 
weight loss and increased physical activity goals, but on 
the other hand they note that only 25% to 35% of par-
ticipants are able to maintain a 5% clinically relevant 
weight loss at 24 months.5 This highlights the need to be 
modest in one’s expectations, recognising that obesity is 
a chronic problem that will require us as primary care 
clinicians to walk a long road with our patients.

Emergency care
Lifestyle conditions such as obesity are of course not 
only associated with chronic illness, but also with acute 
events such as ischaemic heart disease and other causes 
of acute chest pain, which is a common clinical presen-
tation. There is a paucity of African studies describing 
the prevalence and aetiology of patients with acute 
chest pain presenting in the emergency department 
(ED). Geyser and Smith studied the prevalence, causes, 
demographics, and disposition of all adult patients with 
a main complaint of chest pain presenting at the ED of 
a regional hospital in South Africa over four months.6 
They were able to examine the files of 210 out of the 
312 patients presenting with chest pain. The prevalence 
of non-traumatic chest pain in the ED as a whole was 
found to be 1.7%; amongst these respiratory disease 
was the most common cause (36.2%), with pneumo-
nia being the single most common diagnosis (24.4%). 
The other most important causes were musculoskeletal 
problems (21.9%) and cardiovascular disease (21.4%), 

within which 64,4% were ischaemic heart disease 
(13.8% of the total). In the African context, the aetiol-
ogy of acute chest pain differs from that in the devel-
oped world, thus, as the authors note, clinicians should 
therefore pay careful attention to respiratory conditions 
during diagnosis and management of patients with 
acute chest pain.

An important component of high quality emergency 
care is good triage. Two recent studies looked at the 
implementation of the South African Triage Scale (SATS) 
in different countries. Mulindwa and Blitz explored 
whether the introduction of the SATS was seen as valu-
able and sustainable by outpatient and emergency staff 
in the International Hospital Kampala, Uganda.7 SATS 
improved the sorting of patients, as well as nurse-patient 
and nurse-doctor communication, and led to the devel-
opment of new skills amongst staff, with nurses particu-
larly becoming more involved inpatient care. SATS was 
found to have many more strengths than weaknesses; 
it was seen to be valuable because it improved overall 
efficiency of triaging and care, with significantly more 
strengths than weaknesses. Adequate nurse staffing, a 
computer application for automated coding of patients, 
and regular training were identified as key factors to 
promote consistent use and sustainability of SATS. 
Tshitenge et al aimed to determine the proportion of 
each priority level of patients and the reliability of the 
SATS tool at the Mahalapye District Hospital Emer-
gency Department, Botswana, with a panel of experts 
reviewing the priority levels assigned by triage nurses.8  
Reviewing 315 case records, both the nurse triage and 
the panel of expert triage assigned the majority of cases 
in the routine category (green), namely 46% and 40% 
respectively, or in the urgent category (yellow), viz 
44% and 35% respectively. The overall agreement in 
the prioritising of patients was satisfactory for routine 
patients, adequate for urgent patients, and poor in very 
urgent patients; while there were more overtriaged 
cases by nurses (28%) than undertriaged (8.6%), it was 
of concern that this very urgent category was the most 
undertriaged group (4.8% vs 20%). There is thus a need 
to enhance training in the triage and management of 
very urgent cases in the emergency department and for 
clinicians to review this regularly.

HIV/AIDS prevention and care
The effectiveness of antiretroviral therapy (ART) in 
reducing HIV-related mortality and morbidity in people 
living with HIV/AIDS is well-accepted. This is, however, 
based on the understanding that adherence of more 
than 95% is required to achieve effective suppression of 
viral load. A study at a clinic in Gauteng, South Africa, 
found that the adherence to antiretroviral therapy (ART) 
was only 77%; factors that were significantly associated 
with adherence included gender (females were more 
adherent than males), level of education (greater adher-
ence with higher education levels), and co-treatment of 
HIV and other infections (29% of the patients who had 
to co-manage HIV and other diseases did not adhere 
to ART).9 The study also indicated that patients felt they 
had received good counselling about ART, and their 
privacy was assured, which are factors in promoting 
adherence. Such issues were explored more specifically 
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in another ART site in the Vhembe District of South 
Africa, where patients were generally positive about 
their experience with healthcare professionals and the 
environment in which they were treated, though there 
were concerns raised about stigma and infection control 
practices.10 The authors conclude that the effective im-
plementation of medical and support services requires a 
provider who knows each patient and can facilitate the 
provision and integration of care, in addition to standard 
operating procedures and principles of infection control 
in health facilities.

Client satisfaction is an important component in 
the acceptance of HIV counselling and testing (HCT) 
services. A survey was conducted through interviews 
with 498 clients purposefully selected at the end of an 
HCT visit at 56 HCT sites throughout South Africa to as-
sess clients’ satisfaction with the services.11 The authors 
reported high levels of satisfaction with HCT service 
(89.8%) and perceived confidentiality of the HIV test 
results (94.6%), with low levels of difficulty in making 
the decision to have an HIV test (27.7%). The most com-
mon barrier to HIV testing noted by respondents was 
lack of awareness about the HCT service (98%), while 
staff attitudes (37%), confidentiality (29.6%) and privacy 
(23.6%) were considered to be facilitators of the HCT 
service. It is thus important that primary care clinicians 
do not assume that patients know about HCT services, 
and make sure that they provide this information and 
encourage patients to access HCT. 

At the same time a small qualitative study in South 
Arica explored the reluctance of men to seek HCT in 
primary health facilities in the rural Vhembe District, 
through 15 semi-structured interviews.12 The authors 
found a high level of HCT awareness among the men 
interviewed, but many barriers, including negative 
attitudes (such as male pride, fear of testing positive 
and distrust of lay counsellors) poor communication by 
administrators, stigma, and persistent beliefs in cultural 
practices as opposed to medical professional practices. 
Primary care clinicians should spend time addressing 
such issues with their male patients.

Preventing HIV spread remains important and topi-
cal. One of the key interventions for achieving this is 
the use of condoms. A study in a rural clinic in Vhembe 
District, South Africa, sought to understand the per-
ceptions of 372 young adults (18–25 years) regarding 
condom use.13 The findings indicated a relationship 
between positive perceptions toward condom use and 
actual condom use; 55% of respondents believed that 
using condoms during sexual intercourse offers less 
satisfaction, 25% that condom use delays sexual inter-
course and ejaculation, and 24% that using a condom 
displays lack of affection for one’s partner. Of those 
reporting inconsistent use of condoms, 43% attributed 
this to difficulty in negotiating with partners and 29% 
attributed it to problems with accessing condoms. This 
indicates that much work in education is still needed, 
but also in ensuring that condoms are available and ac-
cessible. Participants suggested sex education at schools 
needs greater attention.

Concerns about acceptability also arise with the 
female condom, where issues of size and shape are 
frequently raised. A study in Tshwane District, South 

Africa, examined these concerns by conducting in-
depth interviews with 28 female healthcare providers 
(nurses, managers and lay counsellors) about the second 
generation female condom (FC2).14 They report that the 
healthcare providers found the size and shape of FC2 
to be undesirable, felt insertion is complicated related 
to the size and shape of female genitalia, and believed 
that the size and shape of FC2 results in pain and 
discomfort during coitus, exposing women to unwanted 
pregnancies and HIV/AIDS. These attitudes amongst 
those who are supposed to be promoting the FC2 makes 
the likelihood of success of any campaign to promote 
female condom use very low. The authors argue that 
there needs to be better preparation of primary health-
care providers, with interactive experiential participative 
training that includes reflections on values and practice. 

Male medical circumcision (MMC) is another signifi-
cant HIV prevention strategy that WHO recommended 
following the results of three randomised controlled 
trials in Uganda, South Africa and Kenya, which 
demonstrated that circumcision has a protective effect 
against contracting HIV of up to 60%. In 2009, Zim-
babwe introduced a voluntary MMC programme, but 
uptake has been disappointing. In order to understand 
this, a household survey was conducted in Mutare rural 
district, Zimbabwe, amongst 234 men aged 15–29 to 
understand attitudes towards MMC.15 The authors found 
that circumcised men are viewed as worthless (37%), 
shameful (30%) and promiscuous (20%), and that par-
ticipants were concerned about infection and delayed 
healing (39%), being ashamed (58%) and stigmatised 
(40%), having an erection during treatment period 
(89%), and that complications might arise leading to 
spending money on treatment (84%). Once again it is 
clear that a more comprehensive education programme, 
including schools and community leaders, is needed.

Health education interventions in schools
A number of the article cited above refers to the impor-
tance of interventions at school level. I thus decided 
to continue this topic briefly in relation to a number of 
other issues. A survey of 381 learners in six secondary 
schools situated in the rural Makhado Municipality, 
Limpopo, South Africa, focused on awareness of preven-
tion of teenage pregnancy, found that despite gaps in 
knowledge about sexual health, learners do know about 
how to prevent teenage pregnancy.16 Thus, while sex 
education at school should continue, there needs to be 
a greater focus on reasons for avoiding teenage preg-
nancy and empowering girls to be in control of their 
sexuality. The issue of control was addressed completely 
differently in a study on substance abuse, in relation to 
addiction to nyaope (a mix of a heroin-based drug cock-
tail with cannabis) in Tshwane, South Africa, in which 
the authors looked at the issue of internal and external 
locus of control (LOC) amongst 192 nyaope users.17 
They found that 25% of respondents had an external 
LOC orientation, while 75% had an internal LOC orien-
tation, and argue that rehabilitation programmes should 
be aligned to suit the personality of the user in order to 
have a better chance of successful recovery. Clinicians 
involved in drug addiction management should give 
further consideration to this.
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While substance abuse is an increasingly large prob-
lem in some parts of Africa, a study to determine the 
prevalence of substance abuse amongst rural secondary 
school learners administered a questionnaire to 338 
randomly selected learners (aged 14 to 18 years) from 
10 secondary schools in the Limpopo Province, South 
Africa, and found a very low prevalence rate.18 Further 
investigation in other rural areas on the continent would 
be worthwhile. 

Another study using the same data set assessed the 
exposure of rural secondary school learners to health 
education and promotion.19 They found that most learn-
ers had been taught a range of topics related to health 
education and promotion, including changes that occur 
during adolescence (66.1% of male and 67.6% of 
female learners), sexually transmitted diseases (84.4% 
and 85.4%), HIV and/or AIDS (94.7% and 95.0%), and 
alcohol and drug abuse (92.1% and 90.5%). If clini-
cians are aware of what adolescents have been taught, 
they can draw on this when conducting consultations 
with such patients.
Ian D Couper
Professor of Rural Health, University of the 
Witwatersrand, South Africa
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Q1 (a), (b), (c), (d). Stevens Johnson syndrome has been reported for many years as being  
 stimulated by medications and infections, but its link to the use of skin bleaching agents  
	 is	relatively	new.	Anita	had	been	to	an	unqualified	practitioner	(recommended	by	a			
 friend) who had given her an intravenous injection of glutathione (a tripeptide of cysteine,  
 glycine and glutamate, none of which given separately are generally thought to be toxic).  

Q2 (a), (b), (c), (d). In previously healthy children Stevens Johnson syndrome is almost always  
 the result of a viral infection.  

Q3	 (a),	(b),	(c),	(d),	(e).	All	five	of	the	above	have	been	recorded	as	having	been	used	as	skin		
 lightening agents, with the inevitable consequences of irritant and allergic contact   
 dermatitis, infections, hypertension, renal disease and even diabetes mellitus. 

Q4 (d), (e). There have been clinical trials in Thailand of glutathione given orally (not   
 parenterally) that have reported skin lightening in 30 patients, whether or not exposed 

 to the sun, with a similar result in another 30 patients given glutathione along with   
 multiple vitamins, selenium and grape seed extract. The mechanisms described above  
 are the basis on which these very short and small trials were conducted. There are no  
 publications or reports of trials of parenteral glutathione, although it is being very widely  
	 used	across	tropical	countries,	and	even	as	far	afield	as	the	United	Kingdom.	

Q5 (a), (b), (c), (d), (e). Already all of these adverse effects have been reported in people who  
 have undergone intravenous glutathione. Anita was just one of many – and many more  
 can be expected throughout Africa. She recovered slowly and completely from her   
 ordeal, and was reassured by her devoted husband that he did not care a jot about the  
 change in her skin tones.  

  Reference: Unethical skin bleaching with glutathione. BMJ 2016; 354: 14386.
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Moderate alcohol consumption 
and fertility

There is an established relationship 
between alcohol intake during preg-
nancy and foetal outcomes. One Danish 
prospective cohort study wanted to in-
vestigate the effect alcohol intake has on 
fertility considering the significant role 
that alcohol often has in the social lives 
of women at child-bearing age. 

Over 6000 women who were trying 
to conceive were included in the study. 
Alcohol intake was self-reported over 
a period of a maximum 12 menstrual 
cycles or until pregnancy was achieved. 

During the follow-up around 70% 
of women achieved a pregnancy. A fe-
cundability ratio was established for the 
participants compared to those with no 
alcohol consumption. 

The adjusted fecundability ratios for 
alcohol consumption of 1–3, 4–7, 8–13, 
and 14 or more servings of alcohol per 
week were 0.97, 1.01, 1.01 and 0.82, 
respectively. It is worth noting that the 
study did not distinguish between regu-
lar and binge drinking. 

This Danish study has shown that 
consumption of less that 14 servings of 
alcohol per week did not significantly 
affect fertility in women.
Mikkelsen EM, Riis AH, Wise LA, et al. Alcohol 
consumption and fecundability: prospective Danish 
cohort study. BMJ 2016; 354: i4262.

Abaloparatide for post-
menopausal osteoporosis 

Osteoporosis in post-menopausal wom-
en is a prevalent condition with a large 
public health burden. The ACTIVE study 
group wanted to determine the safety 
and efficacy of abaloparatide, a parathy-
roid hormone type 1 receptor activator. 
This phase 3 double bind randomised 
control trial was designed to compare 
the efficacy of abaloparatide against 
placebo in preventing new vertebral 
fractures in postmenopausal women. 

For 18 months’ participants were 
given daily subcutaneous injections 
of placebo (n=821), abaloparatide 
(n=824) or open label teriparatide (an 
established anti-osteoporotic) (n=818). 
The primary endpoint was rate of new 
vertebral fracture which occurred in 
less than 1% of the abaloparatide 
group compared to over 4% of the 
placebo group, a significant differ-
ence. However, only 77% participants 
completed the study. Non-vertebral 

fractures were also lower in the abalo-
paratide group compared to placebo 
and teriparatide. Hypercalcaemia was 
significantly lower with abaloparatide 
compared to teriparatide. 

For post-menopausal women with 
osteoporosis abaloparatide successfully 
reduced rate of vertebral and non-ver-
tebral fractures compared to placebo.
Miller PD, Hattersley G, Riis B, et al. Effect of aba-
loparatide vs placebo on new vertebral fractures in 
postmenopausal women with osteoporosis: a rand-
omized clinical trial. JAMA 2016; 316: 722–733. 

Maternal obesity, folate and 
childhood metabolism 

Maternal obesity is often associated 
with offspring obesity and existing 
reports link maternal pre-pregnancy 
obesity to low folate concentrations. 

A group of US researchers investi-
gated if maternal folate concentration, 
alone or combined with maternal over-
weight, would have a significant effect 
on a child’s metabolic health, including 
risk of overweight or obesity (OWO). 

A prospective cohort study was 
conducted at Boston Medical Centre 
in the US from 1998 to 2012 and 1527 
mother-child participants were recruited 
and followed up until 2014.

The study found that the highest 
risk factor for OWO in children was 
having an obese mother with a low 
folate concentration when compared 
to normal-weight mothers. When 
obese mothers had adequate folate 
concentrations there was an associ-
ated significant 43% reduction in risk 
of childhood OWO compared to low 
folate mothers (p=0.03). 

There is a link between folate levels 
and childhood metabolism, highlighting 
the importance of mothers in maintain-
ing an optimum folate concentration.
Wang G, Hu FB, Mistry KB, et al. Association be-
tween maternal pre-pregnancy body mass index 
and plasma folate concentrations with child meta-
bolic health. JAMA Pediatr 2016; 170 (8): e160845. 
DOI: 10.1001/jamapediatrics.2016.0845.

Azithromycin for caesarean 
delivery

Caesarean delivery is associated with an 
infection rate 5 to 10 times that found 
with vaginal delivery. Prophylactic 
antibiotics are routine, but infection 
remains a risk. A study has looked at 
the potential benefits of adding the 
antibiotic azithromycin to the existing 
prophylaxis course. 

The trial was conducted at 14 
centres across the US, recruiting over 
2000 pregnant women who were 
then randomly assigned to receive a 

Ob & Gyn
standard prophylaxis course of antibiot-
ics, plus either azithromycin (n=1019) 
or placebo (n=994) before undergo-
ing non-elective caesarean. Primary 
outcomes included endometritis and 
wound infection at six weeks. 

Women receiving azithromycin expe-
rienced the primary outcome 6% of the 
time compared to 12% in the placebo 
cohort (p<0.001). Rates of endometritis, 
wound infection and serious adverse 
events were all significantly lower in the 
azithromycin treatment group compared 
to placebo. No significant differences 
were observed in adverse neonatal out-
comes between the groups. 

Extended prophylaxis with azithromy-
cin may be helpful in further reducing 
post-caesarean risk of infection.
Tita ATN, Szychowski JM, Boggess K, et al. Adjunc-
tive azithromycin prophylaxis for cesarean delivery. N 
Engl J Med 2016; 375: 1231–1241.

Transvenous neurostimulation for 
central sleep apnoea

Central sleep apnoea occurs with failures 
of neural output from respiratory control 
centres resulting in disrupted breathing 
and subsequent interruption of oxygen 
homeostasis. There is an implantable de-
vice, the remedè system, that stimulates 
diaphragmatic contraction via transve-
nous neurostimulation producing a re-
sponse similar to normal breathing. One 
prospective, multicentre, randomised 
study evaluated the safety and efficacy of 
this method in patients with central sleep 
apnoea. The primary endpoint was pro-
portion of patients with a 50% or more 
reduction in apnoea activity measured 
via apnoea-hypnoea index (AHI) evalu-
ated by polysomnography at six months. 
Patients were implanted with the device 
and assigned (1:1) stimulation (n=73) or 
no stimulation (n=78).

Significantly more patients in the 
treatment group experienced a 50% or 
greater reduction in AHI from baseline 
at six months. At 12 months no serious 
adverse events were reported in over 
90% of total participants.

The severity of central sleep apnoea 
was significantly reduced in patients 
having transvenous neurostimulation 
and this should be considered a safe 
and encouraging treatment option for 
such patients.
Costanzo MR, Ponikowski P, Javaheri S, et al. Trans-
venous neurostimulation for central sleep apnoea: a 
randomised controlled trial. The Lancet 2016; 388: 
974–982.
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Benralizumab for 
eosinophilic asthma

Benralizumab is an anti-interleukin-5 
receptor α monoclonal antibody that 
causes rapid depletion of eosinophils. 
Safety and efficacy of this drug as an 
add-on therapy for those with severe, 
uncontrolled asthma that presents with 
elevated eosinophils has been tested 
in the phase 3 CALIMA study. Patients 
across 11 countries with a history of 
2+ exacerbations in the prior year were 
randomly assigned to receive either a 
placebo (n=440) or benralizumab at 
30mg either every four weeks (n=425) 
or eight weeks (n=441) over a 56-week 
period. Endpoints assessed were rate of 
annual exacerbations and pre-broncho-
dilator forced expiratory volume in one 
second (FEV1).

Benralizumab significantly reduced 
annual exacerbations in both the treat-
ment settings compared to the placebo. 
Both treatment settings also significantly 
improved FEV1.

The adverse event most commonly 
reported was nasopharyngitis in 21% of 
the four-week group and placebo and 
18% of eight-week group. 

Benralizumab is a generally well 
tolerated drug that can significantly re-
duce annual asthma events in patients 
with elevated eosinophilic, uncon-
trolled asthma.
FitzGerald JM, Bleecker ER, Nair P, et al. Benrali-
zumab, an anti-interleukin-5 receptor α monoclonal 
antibody, as add-on treatment for patients with 
severe, uncontrolled, eosinophilic asthma (CALIMA): 
a randomised, double-blind, placebo-controlled 
phase 3 trial. The Lancet 2016; DOI:10.1016/S0140-
6736(16)31322-8.

Triple therapy efficacy in chronic 
obstructive pulmonary disease

Poor symptom management in chronic 
obstructive pulmonary disease (COPD) 
by standard therapy means patients are 
often stepped up to a ‘triple therapy’ 
of combined inhaled corticosteroid, a 
long-acting β2 agonist, and a long-act-
ing muscarinic antagonist. The TRILOGY 
randomised, double-blind trial was de-
signed to assess the efficacy of the ‘triple 
therapy’ single-inhaler combination of 
beclometasone dipropionate, formoterol 
fumarate, and glycopyrronium bromide 
(BDP/FF/GB) compared to beclometa-
sone dipropionate and formoterol fuma-
rate (BDP/FF) treatment. Study endpoints 
were pre-dose FEV1, 2h post-dose FEV1, 
and transition dyspnoea index (TDI) fo-
cal score, measured at 26 weeks. Over 
1300 COPD patients received either 
BDP/FF/GB (n=687) or BDP/FF (681).

A significant improvement was seen in 
the BDP/FF/GB group for both pre-dose 
FEV1 and 2h post-dose FEV1. There was no 
significant difference between the groups 
for TDI score. A 23% reduction in exacer-
bations was seen in the BDP/FF/GB group 
compared with BDP/FF.

Triple therapy from a single in-
haler may provide clinical benefit for 
COPD patients. 
Singh D, Papi A, Corradi M, et al. Single inhaler tri-
ple therapy versus inhaled corticosteroid plus long-
acting β2-agonist therapy for chronic obstructive 
pulmonary disease (TRILOGY): a double-blind, paral-
lel group, randomised controlled trial. The Lancet 
2016, 388: 963–973.

Behavioural activation therapy 
for depression

Clinical depression is a common and 
debilitating condition. Medication and 
cognitive behavioural therapy (CBT) 
are the two major treatment options 
and both have a wealth of literature 
concerning their efficacy. However, 
medications may have many side effects 
and CBT can be costly and must be 
provided by highly trained specialists. 
There is an alternative therapy, be-
havioural activation (BA) that is much 
simpler than CBT and can be provided 
by junior mental health workers.

In the COBRA study, a randomised 
non-inferiority trial, participants from 
the UK who met the criteria for major 
depressive disorder were assigned either 
CBT (n=221) or BA (219) to assess if BA 
could provide a similar depression man-
agement to CBT. The primary outcome 
measured was depression symptoms at 
12 months. 

There was found to be no difference 
in proportion of patients from each 
group who responded to treatment. 

BA was found to be non-inferior to 
CBT and provides a cost-effective alter-
native intervention for depression.
Richards DA, Ekers D, McMillan D, et al. Cost and 
outcome of behavioural activation versus cognitive 
behavioural therapy for depression (COBRA): a ran-
domised, controlled, non-inferiority trial. The Lancet 
2016; 388: 871–880.

Comparing mood-stabilisers 
in bipolar

The UK’s four most prescribed drugs for 
mood-stabilisation in bipolar disorder 
have well documented side effects, but 
there is less known about the relative risks 
of adverse events between the drugs. 

A cohort study has investigated the 
relative risks of several common side 

effects in patients prescribed lithium (n = 
2148), valproate (n = 1670), olanzapine 
(n = 1477) or quetiapine (n = 1376) as 
maintenance treatment.

The study found that lithium was 
associated with the highest risk of renal 
failure and hypercalcaemia. Thyroid 
disease rates were highest in those on 
lithium compared to valproate and 
olanzapine, but not quetiapine. Rates 
of greater than 15% weight gain were 
higher in valproate, olanzapine, and 
quetiapine compared to lithium. 

The use of lithium as a mood-stabilis-
er was associated with higher risk for re-
nal and endocrine side effects compared 
to the other three drugs, but the risk for 
weight gain was reduced for lithium. 

These findings highlight the impor-
tance of collaborative doctor-patient dis-
cussions to help find a suitable treatment 
regimen for the patient. 
Hayes JF, Marston L, Walters K, et al. Adverse renal, 
endocrine, hepatic, and metabolic events during 
maintenance mood stabilizer treatment for bipolar 
disorder: a population-based cohort study. PLoS 
Med 2016; 13 (8): e1002058. DOI:10.1371/journal.
pmed.1002058.

Phenotype associated with 
naltrexone response

Researchers have linked a sweet-taste 
liking (SL) phenotype to the hedonistic 
response that is often associated with al-
cohol dependency. It has a sweet dislik-
ing alternative (SDL) and is a stable and 
heritable characteristic that researchers 
theorise could be associated with fa-
milial risk for alcohol dependency. One 
team hypothesised that the SL phenotype 
might influence a patient’s response to 
naltrexone, a drug commonly used to 
help treat alcohol dependence. 

This double-blind placebo-controlled 
trial took 80 alcohol dependent patients 
who were either SL phenotypic (n=22) 
or SDL (n=58) and randomised them 
by phenotype and pre-treatment high 
(n=40) or low alcohol (n=40) craving. 
Patients were given brief weekly coun-
selling, plus either naltrexone 50 mg 
daily or placebo. For heavy drinkers, the 
SL phenotype plus naltrexone signifi-
cantly reduced heavy drinking days and 
increased abstinent days. The SL phe-
notype plus naltrexone was particularly 
strong in reducing drinking in those with 
pre-treatment high craving.

The SL/SDL phenotype may be a 
helpful identifier of alcohol dependent 
patients who could be sensitive to treat-
ment with naltrexone. 
Garbutt JC, Kampov-Polevoy AB, Kalka-Juhl LS, et 
al. Association of the sweet-liking phenotype and 
craving for alcohol with the response to naltrexone 
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treatment in alcohol dependence: a randomized 
clinical trial. JAMA Psychiatry 2016; DOI:10.1001/
jamapsychiatry.2016.2157.

Medication for children with 
depression

There is some controversy surrounding 
the best treatment option for children 
and adolescents with major depres-
sive disorder, particularly regarding 
pharmacological intervention. How-
ever, this is one of the most common 
forms of mental health issue within this 
population age-group and so it is of high 
importance that there are clear treatment 
regimens on offer.

A meta-analysis was conducted 
to rank the efficacy of several major 
interventions. Over 30 trials were eli-
gible for analysis, including more than 
5200 patients and 14 different anti-de-
pressants. Primary outcomes included 
efficacy and tolerability. 

When compared to placebo, only 
fluoxetine was found to have a sig-
nificantly higher efficacy of treatment. 
Fluoxetine was also found to have a 
higher tolerability than two other drugs, 
duloxetine and imipramine.

The meta-analysis conducted did not 
show a clear advantage for children and 
adolescents in taking anti-depressants. 
However, fluoxetine appears to be the 
best option if pharmacological treatment 
is preferred. 
Cipriani A, Zhou X, Del Giovane C, et al. Compara-
tive efficacy and tolerability of antidepressants for 
major depressive disorder in children and adoles-
cents: a network meta-analysis. The Lancet 2016; 
388: 881–890.

Sex differences in tuberculosis 
Tuberculosis (TB) is reported at a 
higher incidence in men than in 
women and indeed globally more men 
die from the illness. 

A systematic review has investigated 
the sex differences found in the preva-
lence of TB.

Random-effects meta-analyses were 
used to identify male-to-female (M:F) ra-
tios, as well as prevalence-to-notification 
(P:N) ratios for TB positive cases. 

Over 50 surveys reviewed found 
M:F prevalence ratios of 2.21 and 
2.51 for bacteriologically- and smear-
positive TB, respectively. More than 30 
studies found the P:N ratio as 1.55 for 
M:F. The results indicate that men take 
a longer time to access TB care and 
therefore a longer time until diagnosis 
and appropriate treatment. This is of 

particular importance as undiagnosed 
TB is one of the main transmission 
drivers within communities.

Strategies must be put in place to 
ensure that men’s access to TB services 
is improved. If this happens success-
fully, undiagnosed case rates could fall, 
spread could decrease, and the gender 
gap could lessen, overall reducing the 
global burden of TB. 
Horton KC, MacPherson P, Houben R, et al. Sex 
differences in tuberculosis burden and notifications 
in low- and middle-income countries: a systematic 
review and meta-analysis. PLoS Med 2016; 13 (9): 
e1002119. DOI: 10.1371/journal.pmed.1002119.

Maternal immunisation of 
influenza vaccine

The risk of influenza for infants is 
high, although this vaccination is not 
recommended in those younger than six 
months old. 

A phase 4 trial has been conducted 
to assess the safety and efficacy of ma-
ternal vaccination in protecting infants 
from influenza during their first six 
unvaccinated months. 

This observer-blind trial, conducted 
in Mali, gave pregnant women in their 
third trimester (≥28 weeks’ gestation) 
either an inactivated influenza vaccine 
or a meningococcal vaccine. Over 1700 
infants from each group were followed 
up for six months.

Vaccine efficacy was 33% in women 
vaccinated at any time pre-partum and 
37% in those vaccinated at least 14 
days’ pre-partum. However, efficacy ap-
peared to diminish after four months. 

The vaccine programme may provide 
benefit for around four months and in a 
resource-constrained country it provides 
a feasible approach to battling influenza 
in infants who are too young to have 
their own vaccine. 
Tapia MD, Sow SO, Tamboura B, et al. Maternal im-
munisation with trivalent inactivated influenza vac-
cine for prevention of influenza in infants in Mali: 
a prospective, active-controlled, observer-blind, 
randomised phase 4 trial. The Lancet Infectious Dis-
eases 2016; 16: 1026–1035.

Common infections with 
glucocorticoids

Glucocorticoids, often prescribed for in-
flammatory and autoimmune diseases, 
have immunosuppressive properties. We 
know that there is an increased overall 
risk of infection following exposure to 
glucocorticoids, but there is a gap in the 
literature concerning the risk regarding 
specific infections.

Researchers conducted a popula-
tion-based cohort study to find out 
more detail of these infections. Elec-

Infection

tronic medical records identified over 
270 000 adults in the UK that had been 
prescribed oral glucocorticoids, along-
side a random sample of individuals 
with the same underlying illnesses but 
no drug exposure. 

Those exposed to glucocorticoids 
had a significantly higher risk of several 
common infections, including cutane-
ous cellulitis, candidiasis and a six-fold 
higher risk for lower respiratory tract 
infections. There was also an increased 
risk of infection observed for those on 
higher drug doses, diabetics, and pa-
tients with low albumin levels. 

Certain infections are more com-
mon when patients are prescribed 
glucocorticoids. The link between 
low albumin is currently unclear and 
the researchers urge more work into 
understanding this.
Fardet L, Petersen I, Nazareth I. Common infections 
in patients prescribed systemic glucocorticoids in 
primary care: a population-based cohort study. PLoS 
Med 2016; 13 (5): e1002024. DOI:10.1371/journal.
pmed.1002024.

Disease burden from 
injecting drug use

Injecting drug use (IDU) is a key mecha-
nism in the spreading of diseases such 
as HIV and chronic viral hepatitis B and 
C (HBV, HCV).

Estimates using historical data have 
been provided as part of the Global 
Burden of Disease (GBD) Study 2013 
to evaluate the risk of disease burden 
due to IDU. Data were extracted from 
sources, including the United Nations 
records and estimates of IDU-associated 
disease burden were calculated as 
disability-adjusted life-years (DALYs).

Over 10 million DALYs were attribut-
able to previous exposure to HIV, HBV 
and HCV through IDU in 2013 – four 
times the amount seen in 1990. IDU-
associated HIV was highest in lower-
middle-income countries, whereas for 
IDU-associated HCV the burden was 
highest in high-income countries. In 
2013 IDU was estimated to cause 1% 
of DALYs through HBV, 4% of DALYs 
through HIV, and nearly 40% of DALYs 
due to HCV.

Both historical and current IDU 
contribute majorly to the global burden 
of disease and more interventions 
should be in place to help combat this.
Degenhardt L, Charlson F, Stanaway J, et al. Estimat-
ing the burden of disease attributable to injecting 
drug use as a risk factor for HIV, hepatitis C, and 
hepatitis B: findings from the Global Burden of 
Disease Study 2013. The Lancet Infectious Diseases 
2016; DOI: http://dx.doi.org/10.1016/S1473-
3099(16)30325-5.
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Glycaemic control and 
tuberculosis risk 

In low- and middle-income countries 
where there is high burden of tubercu-
losis (TB), there is also an increasing 
prevalence of diabetes — a known 
risk-factor for TB. So far there have been 
inconsistent results concerning the asso-
ciation between glycaemic control and 
TB risk. To investigate this relationship 
one group assembled a cohort of over 
123 000 individuals from a commu-
nity-based health screening service in 
northern Taiwan. Glycaemic control was 
measured via fasting plasma glucose 
(FPG) and over several years the cohort 
was followed up for risk of TB. 

In total 327 cases of TB were report-
ed over nearly four years. Diabetics with 
a high FPG (indicating poor glycaemic 
control) had a significantly higher risk 
of TB compared to non-diabetics. There 
was no significant difference in the risk 
of TB in diabetics with a good glycae-
mic control compared to a population 
of non-diabetics. The study estimated 
that 7.5% of its TB occurrences could be 
attributed to poor glycaemic control. 

Good glycaemic control could re-
duce risk of TB among diabetic patients. 
Lee PH, Fu H, Lai TC, et al. Glycaemic control and 
the risk of tuberculosis: a cohort study. PLoS Med 
2016; 13(8): e1002072. DOI:10.1371/journal.
pmed.1002072.

Laparoscopic versus retropubic 
prostatectomy

There is a gap in uro-oncology litera-
ture comparing outcomes of laparo-
scopic prostatectomy with open radical 
retropubic prostatectomy for prostate 
cancer patients.

A phase 3 trial aimed to compare 
results on functional and oncological 
outcomes between these two 
surgical approaches.

Patients with newly diagnosed prostate 
cancer were randomly assigned either 
radical retropubic surgery (n=151) or a 
robot-assisted laparoscopic procedure 
(n=157). Urinary outcome, sexual function 
and oncological outcome were the primary 
outcomes measured at six and 12 weeks.

There was no significant difference 
between post-surgical urinary function 
in both groups at six weeks (p=0.09) 
or 12 weeks (p=0.48). No significant 
differences were seen for sexual func-
tion at six weeks (p=0.45) or 12 weeks 
(p=0.18). Fourteen patients (9%) in 
the retropubic group versus 4% of the 

laparoscopic group experienced post-
operative complications (p=0.052). 
Superiority tests determined there was 
no significant difference between onco-
logical surgical margin outcomes.

There are similar outcomes from 
both surgical prostatectomy interven-
tions, and patients may find more 
comfort in choosing a surgeon they trust 
over a specific surgical approach. 
Yaxley JW, Coughlin GD, Chambers SK, et al. Robot-
assisted laparoscopic prostatectomy versus open 
radical retropubic prostatectomy: early outcomes 
from a randomised controlled phase 3 study. The 
Lancet 2016; 388: 1057–1066.

Regional anaesthesia for 
arteriovenous fistula patency

For end-stage renal failure the optimum 
form of vascular access is through 
arteriovenous fistulae. This, however, 
has a high early failure rate. Researchers 
investigated if the use of regional com-
pared to local anaesthesia may improve 
the arteriovenous fistula patency based 
on the idea that regional anaesthesia 
causes a greater vasodilatation and 
subsequent increase in blood flow com-
pared to local.

In this randomised controlled trial 
patients across three Glasgow university 
hospitals who were undergoing radioce-
phalic or brachiocephalic arteriovenous 
fistula creation were randomly assigned 
(1:1) to receive either local anaesthesia 
(n=63) or regional brachial plexus block 
(BPB) (n=63).

At three-months follow-up primary 
patency was significantly higher in the 
BPB group (84% vs 62% of patients; 
p=0.005), and was also greater in radio-
cephalic fistulae conditions compared 
to brachiocephalic.

Regional BPB anaesthesia sig-
nificantly improved patency at three 
months for patients with end-stage 
renal disease undergoing arteriove-
nous fistula creation compared to 
local anaesthesia. 
Aitken E, Jackson A, Kearns R, et al. Effect of re-
gional versus local anaesthesia on outcome after 
arteriovenous fistula creation: a randomised con-
trolled trial. The Lancet 2016; 388: 1067–1074.

Mapping spatial access to 
surgical care

The majority of disability-adjusted 
life-years that are attributed to surgi-
cal conditions could be prevented by 
improving surgical access in low- and 
middle-income countries. One group 
wanted to assess population-level 
spatial access to essential surgeries in 
Ghana. Bellwether procedures includ-
ing caesarean section, laparotomy and 

open fracture repair, were used as a 
marker of essential surgeries and their 
performance rate was used to map the 
access to essential surgeries. A total of 
123 (79.4%) of Ghana Health Service 
managed hospitals reported data to the 
study. In 2014 over 75% of the hospitals 
surveyed did not have capacity to per-
form all three of the bellwether proce-
dures. Around 20% could perform 1–11 
of each procedure and only 3% could 
perform at least 12. The study conclud-
ed that nearly 30% of Ghanaians do not 
have spatial access to safe and essential 
surgeries within two hours.

The use of bellwether procedure 
performance rates may provide a useful 
monitor for surgical access evaluation, 
and could be used with the aim to im-
prove access to surgical care.
Stewart BT, Tansley G, Gyedu A, et al. Mapping 
population-level spatial access to essential surgi-
cal care in Ghana using availability of bellwether 
procedures. JAMA Surg 2016; DOI: 10.1001/jama-
surg.2016.1239.

Surgery
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FeatureSelf-assessment

Were you paying attention? Test your retentive capacities on issues raised in this edition of Africa Health. You can quietly 
test yourself, or – and we're particularly keen on this – you could make it a part or the foundation of a Journal Club in your 
department or health institution. Life-long learning is a collaborative exercise and the whole health team can be positively 
stimulated by being involved in such discussion.

Q1. Clinical Review: Dermatology

 Which of the following statements about Buruli ulcer 
are true?

i. In an endemic region, the diagnosis of BU can be 
made on the basis of history and clinical presentation 
alone with laboratory support.

ii.	BU	is	a	more	significant	problem	in	resource-limited	
regions of the world where it occurs in impoverished 
rural communities. 

iii. BU never occurs on the face.

iv. BU can be associated with bone and joint 
involvement.

v. Antibiotic regimens for BU do not lead to microbio-
logical cure and therefore all cases require surgical 
intervention.

Q2. Clinical Review: Family Medicine

i. The World Health Organization (WHO) indicates 
that, in 2015, how many adults worldwide were 
underweight?

 a) 440 million
 b) 462 million
 c) 476 million

ii. Two studies looked at the implementation of what in 
different countries?

Q3. Medicine: Asthma mechanisms

i. What are macrophages derived from?

Q4. Medicine Digest

i. What is the highest risk factor for overweight or 
obesity (OWO) in children?

ii. A cohort study found that lithium was associated 
with the highest risk of what?

CPD Challenge
Questions

Answers

Q1. 
i. True. In resource-limited regions of the world, the 

diagnostic tests for BU are not always available. 
Particularly in endemic regions, the clinical 
diagnosis of BU can be straightforward for 
experienced clinicians as the classical presentation 
of BU is so characteristic. 

ii. True. BU can occur in countries where poverty is not 
a	significant	issue.	However	it	is	still	more	common	
in resource limited countries and West Africa still has 
the highest burden of disease. 

iii. False. BU can affect any part of the body. It is 
 more common on the limbs but can also occur on 

the face.

iv. True. The infection can disseminate and affect soft 
tissue, bones, and joints. The risk of dissemination 
may be higher in children and those with HIV 
immunosuppression.

v. False. Effective antibiotic regimens as recommended 
by the WHO often lead to microbiological cure. 
Surgical intervention is not always indicated. 

When any form of surgery is required it must 
not be performed for at least four weeks after 
microbiological cure. 

Q2.
i. 462 million adults worldwide are underweight.

ii. The two studies looked at the implementation of the 
South African Triage Scale in different countries.

Q3.
i.  Macrophages are derived from blood monocytes, 

traffic	into	the	airways	in	asthma	and	can	ve	
activated	by	allergens	via	low-affinity	IgE	receptors.

Q4.
i. The highest risk factor for OWO in children 

was having an obese mother with a low folate 
concentration when compared to normal-

 weight mothers.

ii. The study found that lithium was associated with 
the highest risk of renal failure and hypercalcaemia, 
and thyroid disease rates were highest in those on 
lithium compared to valproate and olanzapine.
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Feature FeatureClinical Quiz

Hard to swallow (answers on page 34)

Anita, a woman of Indian origin living in West Africa, was admitted as an emergency to our 
local hospital with a history of a ‘flu-like illness (cough, headache, fever and joint pains) that 
had started two days earlier. What brought her into intensive care was blistering of the mucous 
membranes of the lips, mouth, eyes, urethra and vagina, and a general skin rash in which patches 
looked like a ‘target’ with purple areas of skin surrounded by lighter areas. In some areas the skin 
had sloughed off leaving raw painful sores. There was no itch. Her main complaints were that 
the act of swallowing, even of water, was ‘very painful’, and that she had a severe headache. An 
immediate diagnosis of Stevens Johnson syndrome was made, and she was admitted for intravenous 
rehydration and respiratory support. 

Q1  Which of the following have been commonly associated with initiating Stevens  
 Johnson syndrome in adults like Anita?
 (a) Analgesics
 (b) Antibiotics
 (c) Virus infections
 (d) Bacterial infections
 (e) Use of skin lightening agents

Q2  And in children?
 (a) Herpes virus
 (b) Influenza
 (c) Mumps
 (d) Epstein Barr virus

Anita’s husband Dinesh (they were married for less than a year) had to answer questions for her, 
as her blistered mouth and throat prevented her from speaking. He was able to tell the admitting 
doctor that she had not been prescribed any medicines in her relatively short stay in the country. 
He could only offer that she had ‘been to a clinic for a skin bleaching treatment a week before 
falling ill’. She had been worried that her skin had darkened considerably in the year in which she 
had come to Africa from India. He was not sure what the treatment had been, but he thought it had 
involved an injection. 

Q3 Skin bleaching has been common among in communities across the tropics. Which  
 of the following substances have been recorded as being used as topical skin   
 bleaching agents (with very little evidence that they work safely)?
 (a) Mercurials
 (b) Topical steroids
 (c) Kojic acid
 (d) Cement
 (e) Glutathione

Q4 There has been a huge rise in the practice of intravenous glutathione for skin   
 bleaching. What are the proposed mechanisms of its action, if any?
 (a) It switches eumelanin to pheomelanin production
 (b) It inhibits the action of tyrosinase (a key in melanogenesis)
 (c) It interferes with the transfer of tyrosinase to premelanosomes
 (d) None of these have been proven
 (e) All of them are thought to be the case.

Q5 And what are the reported adverse effects of intravenous glutathione – so far? It  
 hasn’t been in use for long!
 (a) Neurotoxicity
 (b) Hepatotoxicity
 (c) Renal failure
 (d) Toxic epidermolysis (including Stevens Johnson syndrome)
 (e) Transmission of infectious agents.
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The mosquitoes 
are losing.
With operations around the world, the fight 
against malaria is our fight, too. That’s why 
ExxonMobil provides organizations with the
resources to fight the disease, having reached 
more than 100 million people worldwide and 
helped with a global effort that has reduced the
number of deaths by nearly 50% since 2000. 
We’re committed to helping our partners
make a difference — until the battle is won.
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