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Ebola disappears with trace
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So, the Ebola epidemic is over. As we 
went to press the World Health Organiza-
tion was announcing that the last country 
in the chain, Liberia, had now gone the 
statutory 42 days since the last confirmed 
case. It has been a roller-coaster of a ride 
since the first cases were identified in 
March 2014. Sadly, over 11 300 people 
are known to have lost their lives directly 
because of the virus, though the actual 
figure is probably somewhat higher as 
in the early days of the epidemic many 
burials took place and often inadvertently 
became the cause of new infections. So 
what now?

Opinion is that it is almost inevitable 
that there will be further flare-ups of 
the disease (which indeed happened in 
Sierra Leone one day later). The key will 
be to sustain vigilance at a high enough 
level to try to ensure that they are quickly 
isolated and dealt with.

Dealing with Ebola remains an inexact 
science. It remains in humans and it re-
mains in the environment. Whilst this was 
the first time the virus had been knowing-
ly seen in this part of Africa, serological 
studies indicate that it had in fact been 
around for about 20 years. Maybe not as 
virulently, and therefore unrecognised. 
Reports from Sierra Leone talk of whole 
families dying rapidly from ‘a strange 
disease’ in recent years. Presumably a 
form of Ebola?

And there is increasing evidence of 
the virus persisting in the human body 
for longer than previously thought. It has 
been found in the semen of survivors nine 
months after their initial viral infection; 
and other survivors have simply had a 
reinfection or reactivation of the disease.

For the health professions, the mes-
sage has to be to be extremely defensive 
in managing patients with infections 
of unknown origin. But of course it is 
actually much more than that. They need 
to have the right equipment, the right 

diagnostic support, and the right training 
in order to prevent an epidemic of the 
size encountered in the three countries. 
In short, this has been a huge wake-up 
call to health authorities in Africa (and in 
turn the international community) that if 
we do not invest in health systems, we 
are taking huge risks. When Nigeria’s 
first case arrived by air from Liberia, 
had he been taken to Lagos University 
Teaching Hospital (as would have been 
normal) then we can only speculate what 
might have been the knock-on effect as 
the number of students, junior doctors, 
and consultants, who are likely to have 
treated him before it was known to be 
Ebola (he denied any contact with Ebola 
so malaria was suspected) would have 
meant that the tracing of contacts and 
isolation process would have been far 
harder than it was from him being treated 
at the small private hospital he was actu-
ally taken to. And why was he taken to 
this small hospital? Because doctors in 
the public sector were on strike! As it 
was, three of the healthcare team at First 
Consultants Hospital lost their lives, and 
in a remarkable operation, 989 identified 
contacts were traced, isolated and moni-
tored. It was a remarkable campaign. But 
my goodness it could have been so much 
more difficult to contain within a city of 
approaching 20 million people, had the 
initial exposure been wider.

So, vigilance for the future, but 
perhaps even more now than ever, an 
unimpeachable argument for greater 
investment in health services.

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. 

Is man the reservoir for the 
Ebola Virus?
Shima Gyoh ponders on the origin of the index cases in Ebola 
Virus Disease outbreaks. It is more complex than many think

It would be outrageous if man turns out to be a carrier for 
the Ebola virus. People who recover from Ebola Virus Dis-
ease (EVD) face many daunting odds. They have numerous 
troublesome physical sequelae: over 50% have recurrent 
headaches, joint and muscle pains. They may also suffer 
from chest and abdominal pains, visual and hearing distur-
bances, anxiety, insomnia, excessive fatigue, depression, 
and many others. As if these were not enough, they also 
face discrimination and rejection from their societies and 
even families. The West African epidemic exterminated 
families and proved so traumatic that anyone who has had 
EVD is regarded with fear and treated as if they were still 
contagious, despite strong assurance from the medical 
profession that they are free of the infection. While this as-
sertion remains a hard sell to many, its scientific accuracy 
is becoming increasingly questionable.

EVD epidemics are spread by man-to-man transmis-
sion, and are usually traceable to just one index case 
that is presumed to have got it from an animal source, 
despite the categorical statement from experts that there 
has been no repeated introduction from the wild.1 True 
zoonotic reservoirs would harbour the virus as a com-
mensal, and fruit bats are suspected, but only because 
bats are the zoonotic reservoir for Ebola’s sister, the 
Marburg virus. Dina Fine Maron reported1 that the West 
African epidemic was traced to ‘patient zero’, a two-
year-old boy in Guinea. He used to play near the hollow 
of a huge kola tree where thousands of bats lived and 
he probably got the infection from them. The article is 
excellent except for the bat connection.

The tree was burnt down soon after the epidemic 
started, and thousands of dead bats rained down on the 
village! Finally, that species of bat was apparently totally 
exterminated from that environment presumably by that 
one fire incident! Even the research team admitted be-
ing unhappy with this data. See what I mean?

Modern Genomic methods have provided reliable 
information on the pathogen’s origin, evolution and 
transmission dynamics.

‘By essentially sketching out a high-tech molecular 
family tree, researchers concluded that the virus spread-
ing in Sierra Leone and nearby countries is the descen-
dant of the original Ebola viral jump from animal to 
man, and not new versions of the pathogen that are be-
ing repeatedly introduced into the human population.’

After the original jump, discovered in 1976, did the 
virus return back into animals, and does it continue to 
infect both? Messages during epidemics suggest this, and 

I love the warning for people not to eat wild animals, 
especially our cousins, monkeys and gorillas. It would be 
easier to understand if the clad (species) that jumped to 
humans were circulating among humans, and the experts 
all agree that only man-to-man transmission occurs dur-
ing epidemics. This is why no one bothers to seek out and 
destroy zoonotic sources. We have been assuming that 
EVD and man cannot survive together, it commits suicide 
by killing its victim, or the victim totally eliminates it and 
survives in an all or nothing contest.

Disturbing evidence, however, suggests that the virus 
does survive in the body after recovery, apparently in 
locations of low immune activity. Nine months have 
been given for the testis, no mention made of its sister 
the ovary and several weeks within the eye. The central 
nervous system is presently speculated for the recur-
rence in the Scottish nurse2 ten months after recovery. 

Explaining the genomic differences between the 
West African virus and the original one from the Congo, 
Maron’s article said, ‘Unsurprisingly, the virus has 
changed significantly as it ages - as most viruses do - 
with more than 300 mutations that differentiate it from 
other Ebola outbreaks since the 1970s. And just how 
quickly the virus mutates is also readily apparent; 55 
small changes have occurred, compared with reference 
sequences taken from Ebola viruses in Guinea just a few 
months earlier.’

Can EVD assume undetectable form in the human 
body, occasionally popping up and starting an epidemic 
without involvement of any animal reservoir? This pos-
sibility has been dismissed by experts without providing 
a better explanation for the source of infection in index 
cases. EVD could integrate itself in the genome of its 
victim, and something yet undiscovered later trigger its 
emergence. It reminds me of the Mississippi girl3 who 
was apparently cured of the human immunodeficiency 
virus, but it reappeared later. I admit the two cases are 
not at all similar. Perhaps the horror of man being a 
reservoir is forcing a subconscious repulsion to the idea 
and promoting the theory of index cases getting infected 
from animals, even as the experts deny fresh introduc-
tions from the wild. The West African epidemic has, 
however, accelerated research on EVD and we hope this 
puzzle would soon be solved. 

FeatureOpinion
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New report addresses global 
security risk from infectious diseases
We live in challenging times, with decisive leadership needed. 
Francis Omaswa hopes African leaders will step-up to the plate

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

Who will prevail; microorganisms or human beings? 
Since time immemorial microbes have occasioned 
epidemics and pandemics that have killed millions of 
people, and in their wake disrupting livelihoods, caus-
ing social and economic disorder the financial value 
of which is impossible to estimate accurately but must 
be in zillions of dollars. The recent Ebola outbreaks in 
West Africa, and the devastation and fear they wreaked 
in those countries and round the world are still fresh in 
our minds. Yet, as the collective people of the world we 
do not appear to respond to infectious disease threats 
as we do other security threats. For example, when 
terrorists attacked Paris a few months ago, the leaders 
of the world rapidly convened and marched shoulder-
to-shoulder in Paris expressing solidarity and vowing to 
defeat them. Last month world leaders gathered again in 
Paris and civil society was there in large numbers dem-
onstrating and expressing anger over the threat posed by 
climate change. At individual country level, anyone at-
tempting to clandestinely overthrow a government, very 
quickly gets picked up by the political surveillance sys-
tem of the country. In the same countries however, an 
infectious disease threat is left to fester and spread even 
when the same structures for reporting political threats 
are available and could be used for reporting infectious 
disease threats. This manifest failure to recognise the 
serious global security threat posed by microbes is the 
subject of an important report of an independent Com-
mission on the Global Health Risk Framework (GHRF), 
coordinated by the National Academy of Medicine of 
the USA, released under the title, ‘The neglected dimen-
sion of global security: a framework to counter the 
threat of infectious disease’ (www.nam.edu/GHRF).

The security threat posed by infectious diseases is 
real and growing. In the last decade alone we have 
grappled with influenza pandemics, such as the Severe 
Acute Respiratory Syndrome, H1N1 swine flu in 2009, 
and most recently, the Ebola in West Africa; not to men-
tion HIV/AIDS that alone has caused over 35 million 
deaths. They have had a huge impact, both in lives lost, 
and social and economic disruption. Humans discov-
ered antibiotics but microbes have responded effectively 
by developing resistance to them, and antimicrobial 
resistance has become a major global health chal-
lenge today. The situation is likely to get worse. Human 
populations have increased tremendously and we are 
encroaching more and more into the space of microbes 
and other wild animals. Most of the new infections have 
a link to wild animals. Humans need more food and are 

invading the territory of wild life, and rearing domestic 
animals for food in ways that have led to epidemics 
such as swine and bird flu. The misuse of antibiotics in 
veterinary and human medicine is also a major con-
tributor to antimicrobial resistance.

The GHRF Commission, which has deliberated over 
the last six months believes the time has come to reverse 
this neglect and makes 10 wide ranging recommendations 
touching on the roles of national governments, communi-
ties within countries, organised regional and sub-regional 
groups. At global level, a pre-eminent role has been ac-
corded to the World Health Organization (WHO) as the 
mandated member of the United Nations (UN) Family. 
The office of the UN Secretary-General has the role, as 
do the World Bank and the International Monetary Fund 
(IMF) as globally mandated financial institutions.

The framework recommended by the Commission 
has three key elements:
(i)  Stronger national public health capabilities, 

infrastructure and processes, built to a common 
standard of International Health Regulations, and 
regularly assessed through an objective, transparent 
process. The responsibility of each country 
government is paramount as weakness in one 
country poses a threat to all countries.

(ii) More effective global and regional capabilities, led 
by a re-energised WHO, through a dedicated Centre 
for Health Emergency Preparedness and Response, 
coordinating more effectively with the rest of the UN 
system and supported by the World Bank and IMF.

(iii) An accelerated programme of Research and 
Development, deploying $1 billion per year, and 
coordinated by a dedicated committee of the WHO.
What are the implications of this Commission report 

for Africa? First, is a call for mindset change that priori-
tises health threats to the livelihoods of African popula-
tions to the same level as armed threats as both kill peo-
ple and disrupt livelihoods. For example, the response 
of the African Union to the security threats in Burundi is 
laudable and we call for similar responses to infectious 
disease threats. Second, is the commitment to comply 
with international obligations? Africa participated in 
the adoption of the International Health Regulations in 
2005, but complying with them and reporting on them 
is weak. A similar situation applies to the reporting on 
the WHO Code on the International Recruitment of 
Health Personnel where Africa led the call for this code, 
but now lags behind parts of the world in complying 
with the code and submitting implementation reports. 
African countries, sub-regional bodies, the African 
Union, and the WHO African Regional Office need to 
study this report and take urgent action to implement 
the recommendations of this report.

FeatureOpinion
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Dealing with depression 
the StrongMinds way
Statistics show between 76% and 85% 
of people with severe mental disorder 
in low- and middle-income countries 
receive no treatment. Research shows 
that when an African mother is affected 
by depression, her entire family suffers; 
her children have poor health, they 
don’t attend school regularly, and her 
income can dwindle. 

StrongMinds (an organisation 
combating depression) founder Sean 
Mayberry spent 10 years working and 
living in Africa, mainly focusing on 
physical health issues like HIV/AIDS 
and malaria. During that time, he 
became aware and frustrated by the 
lack of access for Africans who suf-
fered from mental illness: ‘I could 
see the toll it took on the women 
themselves and on their families 
and communities.’

StrongMinds was specifically 
set-up to improve the mental health 
of women in Africa and Mayberry 
says it is unique in being focused on 
depression: ‘It’s a huge mental illness 
for African women and we are really 
the only organisation in Africa that is 
singularly focused on this.’

Through group talk therapy for an 
hour a week over a 12 week period, 
depression is tackled head on, with 
groups of upto 10–12 depressed 
women, brought together by a group 
leader from the community. The group 
leader isn’t a professional in this field, 
but is employ and train by Strong-
Minds themselves.

StrongMinds trains its own people 
to ensure a level of cultural under-
standing and awareness. ‘Even if you 
had available mental health experts 
from developed countries, they 
would not have the cultural under-
standing necessary to identify the 
people living with depression or to 
connect with them at the level they 
need. That requires someone from 
within the community, someone with 
a knowledge of the people they’re 
working with,’ says Mayberry.

An evaluation of the success of the 
effort demonstrated a 92% reduction 
in depressive symptoms; a 67% reduc-
tion in unemployment, and a 22% 
increase in self-employment. On top 
of that there was a 63% increase in a 
participant’s ability to save income, 
and a 245% increase in women eating 
three meals a day.

FeatureNews

Sub-Saharan Africa and South East Asia 
are most at risk from bat viruses jumping 
to humans and causing new diseases 
that could lead to deadly outbreaks, 
scientists have warned.

Approximately 60–75% of emerging 
infectious diseases are so-called ‘zoonotic 
events’ — where animal diseases jump 
into people — and bats in particular are 
known to carry many zoonotic viruses.

These small creatures are the sus-
pected origin of rabies, Ebola, Severe 
Acute Respiratory Syndrome, and pos-
sibly Middle East Respiratory Syndrome, 
and could cause other as yet unknown 
epidemics in the future.

Scientists at University College 
London (UCL), the Zoological Society 
of London, and Edinburgh University 
aimed to map out the highest-risk areas 
using a variety of factors including large 
numbers of bat viruses found locally, 
increasing population pressure, and 
hunting bats for bushmeat.

Kate Jones, UCL’s Chair of Ecology 
and Biodiversity, said her team first 

Study finds West Africa at 
highest risk of bat-to-human 
virus spread

created risk maps for each variable and 
found, for example, that in mapping for 
potential human-bat contact, sub-Saha-
ran Africa was a hotspot.

‘By combining the separate maps, 
we’ve created the first global picture of 
the overall risks of bat viruses infecting 
humans in different regions,’ she said.

The work was published in The 
American Naturalist journal (http://www.
journals.uchicago.edu/doi/abs/10.1086/
684391?journalCode=an).

The research, using data published 
between 1900-2013, found that overall 
West Africa, the epicentre of the recent 
Ebola outbreak, is at highest risk for zoo-
notic bat viruses. The wider sub-Saharan 
Africa region, as well as South East Asia, 
was also found to be hotspots.

Liam Brierley, a PhD student at 
Edinburgh University who worked with 
Jones, said the risk of bat-to-human 
virus transmission is being driven higher 
by large and increasing populations of 
people and livestock expanding into 
wild areas such as forests.

Shown is the global distribution of bat-human virus sharing, according to the 
number of shared viruses (the numeric axis at right).
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Médecins Sans 
Frontières launches 
vaccination campaign of 
unprecedented scale
Médecins Sans Frontières (MSF) has 
launched a vaccination campaign to 
target 220 000 Central African children.

Initiated last July in cooperation 
with the Ministry of Health in the north 
of the country, the campaign has now 
moved to sub-prefecture Berberati in 
southwest Central African Republic, 
and will be extended to all 13 sub-
prefectures where MSF runs medical 
programmes. Completion of the cam-
paign is due at the end of 2016.

In addition to this large-scale vac-
cination campaign, MSF is to enhance 
and scale-up vaccination services in 
the health facilities where it works. 
These two strategies will enable the 
organisation to provide under five-
year-olds not yet fully immunised 
with up to nine antigens (Diphtheria, 
tetanus, whooping cough, polio, hae-
mophilus influenzae type B, hepatitis 
B, pneumococcus, yellow fever and 
measles). Furthermore, preventive 
measures such as distributions of Vita-
min A, bed nets, anti-parasite treat-
ment, and malnutrition screening will 
be implemented according to each 
sub-prefecture’s specific needs.

‘This preventive vaccination cam-
paign is the biggest ever undertaken 
by MSF in Central African Republic 
and one of the first aimed at protecting 
under five-year olds against so many 
diseases,’ explains MSF vaccination 
advisor Dr. Pauline Lechevalier.

Feature FeatureNews

Ebola’s effect on West African 
children: traditions outlasts disease
The Ebola virus has affected around 
22 000 children in West African coun-
tries, UNICEF says. 

Children have lost one or both par-
ents, missed out on vaccinations, and 
several million between the ages of 3 
and 17 have missed six to nine months 
of school. Plus, parents have stopped 
registering their children at healthcare 
centres, which many consider to be plac-
es where diseases could be contracted.

‘A child that is not registered does 
not exist in an administrative sense,’ 
said Patrick Moser, a spokesman with 
UNICEF in New York. ‘They’re vul-
nerable to exclusion; it’s difficult 
to obtain identity documents, 
have access to basic health and 
social services, and there’s even 
the danger of being trafficked or 
illegally adopted.’

UNICEF says the outbreak 
reinforced the need for 
educating rural people 
on simple methods of 
stopping the spread of 
the virus, but this was 
complicated by rumours 
and misinformation. 

A box that uses human scent to trap 
and kill mosquitoes at night promises 
malaria protection for people working 
and relaxing outdoors.

The Mosquito Landing Box emits 
a smell that attracts Anopheles mos-
quitoes, which can transmit malaria. 
Once inside the box, the insects are 
infected with deadly fungi or covered in 
insecticide, or electrocuted if the box is 
hooked up to solar panels and a battery. 

Researchers at the Ifakara Health 
Institute in Tanzania developed the 
device. It kills about 60% of nearby 
mosquitoes, according to an article 
published in the Malaria Journal.

This is particularly important in sub-
Saharan Africa, where many people 
spend time outside at night to cook, 
talk or catch news on communal TVs 
and radios.

The boxes work by releasing human 
scent, along with a small dose of carbon 

Outdoor mosquito trap uses 
human scent as lure

Some said the West created the outbreak 
and healthcare workers were there to 
kill people or force them into trafficking. 

Dr. Mohamed Ayoya, UNICEF’s 
representative in Guinea, said that at the 
beginning of the outbreak, people told 
him that, ‘the treatment centres are really 
‘extermination camps’ and once you 
agree to go there, you’ll never come out’. 

‘Too many treatment centres were 
places where shady tests were conduct-
ed, where people were used as guinea 
pigs to carry out various experiments 
and then killed to get their organs,’ 
Ayoya said. ‘Most thought that spraying 

their houses with chlorine water, 
which was used by the Red Cross, 
was actually a way of spreading 
the disease.’

UNICEF says financial support 
is needed to continue supplies, to 

rebuild education and health 
systems, and to improve water 
and sanitation. Health experts 
say that will depend on the 
continued support of the do-

nors once the urgency of 
the crisis fades from the 
international media.

dioxide that simulates human breath. This 
mixture is spread by solar-powered fans.

Each synthetic human-scented bait 
can last for a month and, according to 
Arnold Mmbando, a researcher at the 
Ifakara Health Institute and the lead 
author of the paper, the smell is not 
unpleasant for humans nearby.

The boxes can attract mosquitoes over 
100 square metres with the prototypes 
costing between US$100 and US$150.

Mmbando says the solar panels can 
also provide electricity for villages dur-
ing the day when Anopheles mosquitoes 
are not out feeding.

Steven Harvey, a researcher at Johns 
Hopkins Bloomberg School of Public 
Health in the United States, says the 
battle to defeat malaria needs extra 
measures beside bed nets and indoor in-
secticide sprays, which fail to deal with 
the problem of biting when people work 
or sit outside at night.
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Enhanced health systems 
strengthening recommendations 
paper to be developed for Africa
A concept paper discussing ways to 
build resilient and sustainable health 
systems in Africa is being drawn up 
by the Technical Evaluation Reference 
Group (TERG) to help aid the Global 
Fund in the fight against HIV, tuberculo-
sis (TB), and malaria.

TERG, an independant evaluation 
advisory group, are accountable to the 
Board of the Global Fund, and, in their 
paper, are offering seven main approach-
es for building stronger health systems.

These approaches include providing 
support for national health strategies and 
intergrating service delivery; strengthen-
ing community responses, involving 
communities in national decision-
making; and tailoring investments to the 
specific needs of each country.

Since its’ founding in 2002, the 
Global Fund recognised the key role that 
health systems strengthening plays in 
the fight against HIV, TB, and malaria. To 
date, the Fund has invested more than 
$2 billion into health system strengthen-
ing, either through stand-alone grants 
or activities embedded in HIV, TB, and 
malaria grants.

The Ebola outbreak showed the 
importance of a strong system in which 

Gambia has banned female genital mu-
tilation (FGM) and set 
penalties of up to life 
in prison for offend-
ers of the new law.

The country’s 
parliament passed a 
bill criminalising FGM 
on 28th December 
2015, a month after president Yahya Jam-
meh promised to end the practice, which 
causes lifelong health complications.

Those who break the law face fines of 
50 000 Dalasi (US$1250), or three years 
in prison. Offenders who cause death by 
FGM could face life sentences. 

The bill makes Gambia the 27th 
sub-Saharan African country to legislate 

Disease vaccines and 
treatments expected in 2016
Important breakthroughs in devel-
oping vaccines for major diseases 
including malaria and HIV/AIDS are 
expected this year.

Already, the World Health 
Organization (WHO) has said it will 
approve the Ebola Zaire vaccine, 
V2920, after assessing it. If successful, 
the vaccine, developed by the 
pharmaceutical firm Merck, could 
be used during emergencies.

‘This application to the WHO is an 
important step toward enabling V2920 
to be used if a public health emer-
gency of international concern were to 
be declared for the Ebola Zaire prior 
to licensure of the vaccine candidate,’ 
said Paula Annunziato, Merck’s vice-
president for clinical research.
Trials of another Ebola vaccine called 
VSV-Zebov are being conducted on 
the Kenyan Coast and Gabon, and 
being funded by the Wellcome Trust; 
and WHO are running a pilot trial for 
the malaria vaccine RTS,S to evaluate 
its efficacy, with final results available 
later in the year. 

Sexual Health and Rights 
confab launched in Accra
A conference to discuss adolescent sex-
ual health and rights is to be held at the 
Accra International Conference Centre 
(AICC), Ghana from February 8–12th 
2016, and hosted by Curious Minds, 
Ghana, under the patronage of the First 
Lady of the Republic of Ghana. 

United Nations AIDS (UNAIDS) 
Ghana Programmes Coordinator Mr 
Girmay Haile, has said the exposure 
of adolescents to sexual issues, popu-
lation and development is essential to 
broaden their knowledge.

The theme for the conference is 
‘Realising Demographic Dividend 
in Africa: the Critical Importance of 
Adolescents and Youth Sexual and 
Reproductive Health and Rights’.

The objectives include identify-
ing best practices for adolescents 
and youth sexual, and reproductive 
health, with a focus on effective re-
sponses to youth vulnerabilities. 

Areas to be discussed include 
population and development; policy 
and legal instruments and issues; sexu-
al and reproductive health information 
and services, to name a few.

Female Genital Mutilation 
banned in Gambia

FeatureNews

communities can effectively respond to 
emerging health threats.

Reviews of the concept notes by the 
Global Fund’s Technical Review Panel 
flagged large variability in the quality of 
health systems strengthening proposals, 
specifically ensuring that the necessary 
support mechanisms and processes are 
operational at country level.

In response, TERG commissioned the 
Euro Health Group to conduct a the-
matic review in a dozen countries that 
have had some success in their health 
systems investments, and to identify 
lessons learned that could inform future 
Global Fund investments. 

The review focused on four themes 
that have previously influenced the 
quality of proposals and subsequent 
implementation are: Coordination, 
alignment and harmonisation; Technical 
assistance; Funding mechanisms; and 
Monitoring and evaluation. In addition, 
the consultants said the use of integrat-
ed concept notes, where countries com-
bine HIV, TB, malaria, and cross-cutting 
health systems strengthening requests 
under one application leads to im-
proved programmatic quality, increased 
efficiency and more impact.

against FGM. As much as 80% of Gam-
bian women have been 

cut as of 2010.
Motivations for 

female genital cut-
ting are complex 
and difficult to 

change, but more 
African states are 

launching official bans. Nigeria out-
lawed FGM last year. Somalia, where 
female cutting rates are the highest, has 
said it would also like to stop the prac-
tice. Data from UNICEF indicates that as 
many as 98% of women in Somalia have 
been cut. Uganda is however the lowest 
country, with only 1% of its women 
being cut.
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Nigeria to build 10 000 
new health centres

Nigeria’s Minister of Health, Profes-
sor Isaac Adewole, has said that the 
Federal Government plans to build 
10 000 primary health centres in 774 lo-
cal government areas to make medical 
care available to more Nigerians and 
decongest tertiary health institutions.

Speaking at the inauguration of 12 
projects executed and completed by 
its Chief Medical Director, Dr. Majeko-
dunmi Ayodele at Federal Teaching 
Hospital, Ido Ekiti, Adewole said that 
over 60 million indigent citizens would 
be given access to quality healthcare 
delivery within the next two years 
under the health agenda of President 
Muhammadu Buhari.

He explained that Buhari was 
determined to alleviate the citizens’ 
sufferings in the area of quality 
healthcare by providing more facili-
ties at both the primary and second-
ary health institutions.

The minister decried a situation 
in which minor health problems 
expected to be treated at primary and 
secondary health centres were taken 
to teaching hospitals, stressing that 
government planned to decongest 
tertiary health institutions by 70%.

‘The tertiary institutions are not 
meant to treat malaria or skin rashes, 
but to attend to critical issues. We are 
determined to take away over 70% of 
patients from the teaching hospitals, 
but the heads of tertiary institutions 
must find a way to relate freely with 
this cadre for effective healthcare 
delivery. We won’t abandon that cadre 
so that the sequence of referral could 
be protected,’ he said.

Adewole condemned incessant 
strikes by doctors in federal health in-
stitutions, saying the Federal Govern-
ment would no longer tolerate ‘coups’ 
against chief medical directors.

Partnerships could boost 
innovations in healthcare
A well-coordinated partnership among 
African countries for creating sustain-
able technological innovation platforms 
could help solve challenges in the 
health sector, a meeting has heard.

Scientists who attended the 5th Afri-
can Network for Drugs and Diagnostics 
Innovation (ANDI) stakeholders meeting 
in Kenya, held in November 2015, said 
that only 0.22% of patents worldwide 
are filled by African innovators.

Highlighting the need to support 
health innovation in Africa, Solomon 
Nwaka, Executive Director of Ethiopia-
headquartered ANDI, said African 
institutions are not working together 
in a concerted way to solve the health 
challenges facing the continent due 
to lack of coordination and financing, 
among other factors. 

‘However, strong African education 
centres can make significant impact in 
healthcare delivery if they are net-
worked to solve the health challenges 
in sub-Saharan Africa,’ Nwaka added.

 According to Nwaka, African 
centres of excellence focus on research 
and development that can address local 
health needs, but lack sustained support 

A new app called Safe Delivery has 
been developed for health workers in 
remote areas to deal with complicated 
births, and to help save the lives of 
mothers and babies.

The app, developed by the Maternity 
Foundation, University of Southern 
Denmark, and the University of Copen-
hagen, provides instructions for health 
workers attending to complicated preg-
nancies and deliveries.

The app includes animated video 
guides on how to address problems 
such as prolonged labour, hyperten-
sion and maternal 
sepsis. It also has 
step-by-step instruc-
tions on the manual 
removal of placentas, 
resuscitation of new-
borns and prevention 
of infection.

Want to know how to deliver a 
baby? There’s an app for that

Feature FeatureNews

to translate research into policy and 
health products, apart from also lacking 
mechanisms to translate discoveries and 
technologies that emerge from African 
laboratories into products.

 ANDI’s focus is to fill a critical gap 
by driving local innovations through 
the so-called ‘valley of death‘, which 
will lead to eventual commercialisation 
and public health impact,’ said Nwaka, 
adding that ANDI also promotes human 
resource development and job creation, 
thus contributing to development.

However, Nwaka said such technolo-
gies must meet local needs, including 
affordability, accessibility and quality 
standards, citing the reformulation of 
Niprisan for the treatment of sickle cell 
disease in Nigeria, the first medicine 
from African herbal medicines to receive 
US Food and Drug Administration or-
phan drug certification.

James Macharia, then Kenya’s Cabinet 
Secretary for Health said collaborations 
should aim at achieving synergy and 
efficiency, taking into consideration the 
availability of resources, awareness on 
the needs, challenges and opportunities 
for health innovation in Africa.

The information is based on the World 
Health Organization’s clinical guidelines 
and is designed to address the common 
causes of preventable maternal deaths, 
including severe bleeding and infections. 
Health workers using the app have access 
to a list of common drugs associated with 
childbirth, with information on recom-
mended dosages and side effects.

Anna Frellsen, Chief Executive of 
the Maternity Foundation, says the 
app is aimed at health workers ‘on the 
periphery of the health system’, particu-
larly where classroom-based teaching is 

difficult to deliver.
‘It’s for the health workers 

who may not specialise in 
maternal healthcare, but who 
could be stationed at a rural 
clinic where they are faced 
with these types of complica-
tions,’ Frellsen says.
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The World Malaria Report 2015: prospects 
for malaria elimination
Progress in Africa remains patchy, and well behind the 2010 Abuja 
Declaration targets. Professor William R Brieger reports

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 the Johns Hopkins University.

The year 2015 marks important milestones in the fight 
against malaria. It marks 15 years since the Abuja 
Declaration of 2000 that set targets for coverage of basic 
prevention and treatment interventions,1 which needed 
to be maintained in order to achieve the next major 
milestone, the Millennium Development Goals (MDGs). 
By 2015 the world had hoped to ‘Have halted by 2015 
and begun to reverse the incidence of malaria and other 
major diseases.’2 According to UNICEF,3 ‘Fifty-seven 
countries have reduced their malaria cases by 75%, in 
line with the World Health Assembly’s target for 2015,’ 
but clearly not all countries were on target. 

Progress against malaria
As The World Health Organization’s (WHO) Director-
General, Margaret Chan, points out in the Foreword to 
the World Malaria Report 20154 (WMR2015) that while 
‘malaria mortality rates have fallen by 66% among all 
age groups, and by 71% among children under five,’ 
438 000 malaria deaths still occur annually, 80% of 
which are in 15 mostly African countries. As a response, 
Dr. Chan points to WHO’s Global Technical Strategy for 
Malaria (GTSm) 2016-2030 that seeks to reduce both 
mortality and morbidity by 90% by 2030.5 A key mes-
sage from the GTSm focuses on surveillance6 and calls 
on countries to adapt and develop tools that, ‘help the 
detection and targeting of this reservoir and the clearing 
of plasmodia from asymptomatic carriers,’ so that future 
malaria elimination strategies will succeed. 

Based in part on the success of malaria interventions 
spurred by the Abuja Declaration and the MDGs, as 
well as the hard work that remains, the Sustainable De-
velopment Goals (SDGs) 2030 include a target for elimi-
nating malaria and other diseases: ‘By 2030, end the 
epidemics of AIDS, tuberculosis, malaria and neglected 
tropical diseases and combat hepatitis, water-borne 
diseases and other communicable diseases.’7 Does the 
World Malaria Report 2015 shed light on the prospects 
for achieving this goal?

Criteria for eradication
Before answering that question, it is important to under-
stand what it is that makes a disease ‘eradicable’, or more 
correctly, what makes it possible to eliminate malaria in 
each country leading to the total eradication worldwide. 
Bruce Aylward and colleagues identified three main sets 

of factors by drawing on lessons of four previous attempts 
to eradicate diseases (including the first effort at malaria 
eradication in the 1950s and 1960s).8

1. biological and technical feasibility;
2. costs and benefits, and;
3. societal and political considerations.

So far, smallpox is the only success because as Ayl-
ward et al. pointed out biologically, humans were the 
only reservoir and, on the technical side, a very effective 
vaccine was developed. The eradication campaign was 
promoted in clear terms of economic and related ben-
efits. While the early malaria eradication efforts started 
with political will and recognition of the potential eco-
nomic benefits of malaria eradication, the will was not 
sustained over two decades. On the technical side at 
that time there was only one main tool against malaria, 
indoor residual insecticide spraying, and mosquitoes 
quickly developed resistance to the chemicals. Are we 
better able to meet the three eradication criteria today?

Feature FeatureMalaria elimination
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The WMR2015 lists the following achievements 
toward malaria elimination:
• Countries with fewer than 1000 cases annually 

increased from 16 in 2000 to 33 today.
• Sixteen former endemic countries in Latin America, 

Asia and the Middle East, reported zero indigenous 
cases in 2014.

• Three countries and territories reported fewer than 
10 indigenous cases.

• WHO European Region reported zero indigenous 
cases for the first time in 2015.

Challenges in Africa
The WMR2015 notes that despite the reductions on 
morbidity and mortality mentioned earlier and the progress 
toward elimination in Asia, Europe and Latin America, 
intervention coverage statistics in sub-Saharan Africa, 
while having improved since 2000, remain well below the 
original Abuja Declaration target of 80% by the year 2010. 
Use of insecticide treated nets and intermittent preventive 
treatment for pregnant women hovers around 50%, while 
appropriate case management of malaria lags well below 
20%, a far cry from the goals of universal coverage. 

These coverage problems can be framed as part 
of the challenge in meeting the technical criteria for 
disease eradication as outlined by Aylward and col-
leagues. The WMR2015 explains that the problem is 
most pronounced in the 15 highest burden countries, 
and consequently these show the slowest declines in 
morbidity and mortality over the past 15 years. A further 
explanation of the technical challenges as outlined in 
the WMR2015 lies in ‘weaknesses in health systems in 
countries with the greatest malaria burden.’

Fortunately, the WMR2015 points out some new and 
promising technical advances that can aid the elimina-
tion effort. Seasonal Malaria Chemoprevention given 
monthly to children in the Sahel during high transmis-
sion months is being implemented 
successfully. Research continues to 
strengthen field-based malaria diagnos-
tics to enable faster and more accurate 
identification of hotspots and outbreaks.

One would expect that the economic 
benefits criteria would be most pro-
nounced in these high burden countries, 
which are also generally ones with 
low personal income. Ironically, the 
WMR2015 points out that it is the high 
costs of malaria care and the malaria bur-
den that further weaken health systems.

Biological challenges to elimination 
are also identified in the WMR2015. Ex-
amples of existing and arising biological 
difficulties include —
• Plasmodium vivax malaria which 

requires a more complicated regimen 
to affect a cure and while the most 
common species of parasite outside 
Africa, especially in countries in the 
Asia-Pacific region that are getting 
closer to eliminating the disease. P. 
vivax also finds Ethiopia to be a major 

focus of infection and is becoming more common in 
eastern and southern Africa.

• ‘Since 2010, of 78 countries reporting (insecticide 
resistance) monitoring data, 60 reported resistance 
to at least one insecticide in one vector population, 
and 49 reported resistance to insecticides from 
two or more insecticide classes.’ This threatens 
the viability of insecticide treated nets and indoor 
residual spray interventions.

• ‘Plasmodium falciparum resistance to artemisinins has 
now been detected in five countries in the Greater 
Mekong subregion,’ in part because artesunate 
monotherapy medicines were commonly available 
throughout the area until recently. Historically, 
chloroquine and sulfadoxine-pyrimethamine 
resistance spread from this area to the rest of the world 
and not artemisinin resistance marks a ‘Third Wave’ of 
resistance emanating from the region.9

• ‘Human cases of malaria due to Plasmodium 
knowlesi have been recorded — this species causes 
malaria among monkeys in certain forested areas 
of South-East Asia,’ and so far human-to-human 
transmission has not been documented.

Political will for eliminating malaria
The Roll Back Malaria (RBM) Partnership (which is 
undergoing a major overhaul), and the Abuja Declara-
tion of 2000 which RBM sponsored went a long way to 
building the political will needed to eliminate malaria 
in endemic countries. An example of this commitment 
is seen in the South African Development Community 
with its ‘Malaria Elimination Framework.’ Therein eight 
malaria elimination countries are identified.10 There 
are four first-line countries where elimination could be 
imminent if health systems can respond - South Africa, 
Swaziland, Botswana, and Namibia. Their four neigh-
bours, Angola, Zimbabwe, Zambia, and Mozambique 

One of the standard ways to detect malaria parasites in health centres and 
hospitals is through microscopy
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are the second-line countries. Together regional partner-
ships have formed to ensure coordination for elimina-
tion efforts across borders. In fact the ‘Global Fund to 
Fight AIDS, Tuberculosis and Malaria has strengthened 
its commitment to the region through a US$17.8 million 
grant to the Elimination 8 (E8) regional initiative.’11

In order to give greater political support to these 
elimination efforts the African Leaders Malaria Alliance 
(ALMA) met at the African Union Leaders Summit in 
Addis Abba early in 2015 and resolved to eliminate 
malaria by 2030.12 This call to action was backed up 
with an expansion of ALMA’s quarterly scorecard rating 
system of African countries’ performance on malaria 
and other health indicators to include13 —
• National Malaria Elimination Committee in place;
• Malaria is a notifiable disease (<24-48hrs);
• Case and foci investigation and case classification case;
• Reporting from private sector mandatory;
• Radical treatment of P. falciparum with primaquine;
• Radical treatment of P. vivax with primaquine;
• Confirmation of all malaria cases by rapid diagnostic 

test/microscopy;
• Quality assurance oversight by reference laboratory.

While much attention is focused on these E8 coun-
tries, the reality published in the WMR2015 is that only 
two countries on the African continent are either in a 
pre-elimination phase (<5% of suspected malaria cases 
tested parasitologically are confirmed cases), i.e. Cabo 
Verde, or in the elimination phase (<1 case per 1000 
people), i.e. Algeria. Other countries on the continent 
are also setting their sights on malaria elimination. 
‘Rwanda has scaled up malaria control interventions 
successfully and has set the ambitious goals in their 
2013–2018 Malaria Strategic Plan (MSP) of achieving 
pre-elimination status,’ as reported by the US President’s 
Malaria Initiative.14

Sustained progress towards 
malaria elimination is not easy. The 
WMR2015 reports that three of the 
four South African Development 
Communities first-line E8 countries 
reported increases in the number 
of confirmed malaria cases in 2014 
compared to the number in 2013. The 
report stresses that continued invest-
ments in malaria control, especially 
in diagnostic capacity, is required in 
these countries if they are to continue 
to progress towards elimination.

Moving forward the WMR2015 
shares the GTSm’s vision and goals for 
eliminating malaria and preventing its 
re-establishment. For example with the 
goal, ‘Eliminate malaria from countries 
in which malaria was transmitted in 
2015,’ WHO hopes to add 10 coun-
tries to the list by 2020, increase this 
to 20 countries in 2025, and finally 
reach 35 countries by 2030. This can 
only be achieved if endemic countries 
and their global partners maintain 
investments in sustaining interventions 

and strengthening surveillance.
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A Community Health Worker tests the child with a rapid diagostic test and 
treats malaria promptly
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Drop by drop: improving African blood services
Lack of local research and evidence is impeding the development of African 
blood services. Alison Dunn and Imelda Bates report on an initiative to 
change this

Alison Dunn is a communication consultant in global 
health, and Professor Imelda Bates is at the Liverpool 
School of Tropical Medicine.

‘We need more local research in African blood servic-
es.’ This has been the loud message from national blood 
services in Africa since 2008. Since then, an internation-
al group of researchers and blood service managers in 
Africa have been working together to make this happen. 
In 2011-2015, a four-year EU-funded project called 
‘T-REC: Building research capacity of blood services in 
Africa’ operated in Ghana and Zimbabwe. International 
academics, experienced in designing and conducting 
research, worked closely with African blood service staff 
and managers who have in-depth knowledge of their 
services. The project strengthened the capacity of local 
researchers at PhD and graduate levels and increased 
the research skills of staff in national blood services 
through workplace projects. T-REC also provided small 
bursaries to graduate students, to conduct research into 
blood transfusion issues. 

Safe blood saves lives
In sub-Saharan Africa, safe blood saves lives, especially 
those of young children and pregnant women. Each 
year, many deaths would be preventable if national 
blood services and hospitals had adequate supplies of 
safe blood. But blood services face difficult challenges. 
It is hard to find blood donors, especially donors who 
will give repeat donations. Many donors are family 
members responding to an emergency or are of second-
ary school age, taking part in a blood donor drive. Rely-
ing on school children means there are often shortages 
when schools are closed for the holidays. Added to this, 
many blood donors are rejected because they are too 
anaemic or test positive for infections that can be trans-
mitted through blood. Blood services also face funding 
difficulties and may depend on external funding, which 
is unsustainable and may make it hard for them to act 
independently and be innovative. The recent Ebola out-
break in West Africa has further highlighted the fragility 
of blood service systems, and the need to respond more 
quickly to demands for blood.

‘Blood services are essential, and research is funda-
mental to change and improvement. One problem is 
that research in this field is undervalued,’ said Imelda 
Bates, who led the T-REC programme. Another problem, 
as Justina Ansah, Director of the National Blood Service 
Ghana, points out is that, ‘The use of blood in Africa 
is different from the Western world. It is important that 
we have an evidence base in Africa’. Evidence about 
blood transfusion practices taken for granted in high-
income countries may not be appropriate in Africa. For 

example, how unsafe is it to accept blood from malaria-
positive donors in malaria endemic areas when, in some 
countries, such a policy could reduce available blood 
by 30-50%? 

What did T-REC do? 
T-REC was a research capacity building project in Ghana 
and Zimbabwe. It supported individuals to do research:
• 4 African researchers undertook PhDs.
• 44 African blood service staff undertook training 

and conducted workplace research, as part of the 
Diploma in Project Design and Management.

• 46 African graduate students undertook small 
research projects on blood services. 

Four PhD students from Zimbabwe and Ghana were 
selected through open competition and jointly super-
vised by researchers from their local university and a 
European university. Their projects cover donor moti-
vation, rationalising syphilis screening, changing HIV 
patterns and economics of infection screening. Lucy 
Asamoah-Akuoko of the National Blood Service Ghana 
said, ‘The opportunity to pursue a PhD degree through 
the T-REC project has helped me to develop the self-
motivation, discipline, confidence and requisite skills to 
undertake in-depth scientific work independently. This 
is invaluable for my new role as the head of the newly 
established Research and Development of the National 
Blood Service Ghana, with responsibilities to establish 
the department to international standards’.

The Professional Diploma in Project Design and 
Management (DPDM) is a one-year, part-time course that 
introduces health professionals to research by ‘learning-
through-doing’ in the workplace. In Ghana and Zimba-
bwe, 44 students took part in the DPDM, with projects 
ranging from looking at information management systems, 

Blood recruitment drive in Zimbabwe
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blood donor motivation and testing blood for safety. The 
DPDM course was successfully rolled out from Kumasi 
in Ghana to Accra and then to Harare in Zimbabwe. This 
involved recruiting and training new facilitators, markers 
and supervisors to run the courses. Feedback has indicated 
that DPDM graduates are making a greater contribution to 
their workplace as a result of completing the course. ‘I feel 
I want to perform more than before, and now I am very 
confident that I can do better. I wish that all my colleagues 
be included or involved in such programmes, so that we 
can help together to uplift the issues of research in the 
national blood service Zimbabwe,’ said Stella Rupi, clini-
cal nurse at the National Blood Service Zimbabwe, and 
DPDM graduate.

Forty-six undergraduate and graduate students in 
Ghana and Zimbabwe received bursary funding to 
conduct research projects within their degrees related 
to blood transfusion. This resulted in new links between 
the blood transfusion services and Universities within 
the countries, and the potential for research outputs 
from the bursaries to influence policy and practice. 

Impact on individuals 
In general, people who participated in T-REC reported that:
• PhD students gained skills, knowledge and are 

embedded in international networks, and will 
contribute to the future of African blood services. 

• Blood service staff learnt new research skills, and 
gained confidence and greater motivation to seek 
practical evidence-based ways to improve their 
blood services. They are making greater contributions 
to their workplaces. 

• Graduate students have an increased awareness of 
blood transfusion as a potential career. 

• The health workforce is ultimately stronger with 
individuals equipped with new skills, knowledge 

 and motivation.
People responded to these opportunities to do research 
with great enthusiasm, showing the urgent demand for 
local knowledge and evidence in blood services. The 
impact on individuals inevitably spreads to the institu-
tion. As a result of T-REC, research carried out by the 
PhD, diploma and bursary students will provide evidence 
that can be used to modify current blood service policy. 
Getting research into policy and practice can take a long 
time, and for most of the research it is still too early to 
demonstrate clear links to policy change. However, the 
number of individuals now researching blood transfusion 
topics has increased significantly and in the long term 
this will enhance the ability of blood services and policy 
makers to support and use locally-generated research.

Institutional change
What difference did T-REC make to the National Blood 
Services in Ghana and Zimbabwe? 
• Research generated by the PhD, diploma and bursary 

students is providing evidence that can be used 
by national blood services to modify their current 
policies and practice. 

• National blood services and policy makers are more 
engaged with locally-generated research and are 

better able to support and use findings. 
• Staff members at blood services are more motivated 

and engaged to improve their work, as a result of 
taking part in a workplace research diploma. 

• In both Ghana and Zimbabwe, universities and 
higher education institutions have stronger links and 
relationships with national blood services, increasing the 
likelihood of further local research on blood services. 

• The blood service institutions are increasingly 
embedded in international networks to promote and 
support research in blood services. 

Ultimately this will have an impact on the health of 
populations, particularly women and children in sub-Sa-
haran Africa, through a more effective and safer supply 
of blood to those who need it. 

New research agenda
In 2014, international and African researchers and Afri-
can blood service staff met in Pretoria, South Africa to 
identify new and emerging challenges in research. They 
agreed that blood services in sub-Saharan countries face 
many similar problems. 
1. There is an urgent need to investigate pragmatic 
 and culturally-sensitive approaches to blood 
 donor recruitment.
2. There is a persistent lack of good evidence on the costs 

and effectiveness of different blood service models. 
3. There is a critical need for appropriate IT systems to 

manage and optimize blood stocks and blood donor 
recruitment and tracking. 

4. There is much to be gained by sharing information 
and tools and by collaborating with each other to 
share successes and avoid duplication of effort. 

What next? 
Strengthening local research capacity in national blood 
services reaps rewards for both individuals and institu-
tions. This is a clear lesson to emerge from T-REC, and 
efforts will continue because African blood services are 
highly motivated to continue with more locally-driven 
research. African blood service researchers need funding 
and academic support to carry out locally-generated 
research to influence policy and practice. African policy 
makers and regulators need to be involved in all stages 
of the research, to encourage the up-take of findings into 
policy and practice. Blood services in sub-Saharan Africa 
need effective mechanisms for collaboration, so that they 
can share evidence, practice and lessons learnt. 

T-REC as an initiative is ongoing and when future 
funding is secured, it is hoped that the model of strength-
ening research capacity in national blood services across 
Africa can be replicated and adapted appropriately. 

For more information about T-REC please visit the 
T-REC website www.t-rec.eu 

Here are some policy briefs: http://www.t-rec.
eu/highlights/documents/T-RECImpact-Individual-
sJune2015.pdf

http://www.t-rec.eu/highlights/documents/T_REC-
Impact-InstitutionsJune2015.pdf

The new research agenda: http://www.t-rec.eu/high-
lights/documents/T-RECResearchBriefJune2015.pdf
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Abstract
The burden to healthcare and the impact of disease to humans from

luminal disorders of the gastrointestinal tract have driven the requirement

for more efficient endoscopic visualization and instrumentation over the

past decade. The push for greater diagnostic yield has driven advances

in optical physics and bioengineering which are revolutionizing diagnostic

and therapeutic endoscopy. This article will highlight emerging technolo-

gies since our last review, focusing on advances in imaging, endoscope

design and how this is shaping the therapeutic approach to diseases of

the human gastrointestinal tract. Their application to improve diagnostic

ability, patient care and their limitations are discussed.

Keywords Ablation; colonoscopy; endoscopic resection; endoscopy;

optical biopsy; therapeutic endoscopy

Introduction

High-definition digital technology has moved endoscopic imag-

ing to a new dimension. Endoscopic innovations have arisen

from the explosion of technical achievements through the inter-

action between physicians and engineers and the incorporation

of technology from other fields such as computing, artificial in-

telligence and physics.

Hand in hand with these advancements in imaging there is

continuing evolution of the ergonometric design of the endo-

scopes, with dedicated accessories that allow increasing appli-

cations of therapeutic endoscopy. Advances in the treatment of

early cancers of the GI tract continue and are being constantly

driven by improved imaging. Endoscopic resective and ablative

interventions now shape the future for early neoplasms of the

gastrointestinal (GI) tract. From submucosal dissection of

established cancer to radiofrequency ablation and cryoablation of

precancerous dysplasia, the therapeutic armoury at the disposal

of the interventional endoscopist continues to accumulate.

Advances in imaging

Improved digital imaging and virtual chromoendoscopy

Video endoscopes use white light from a xenon or halogen

source for illumination and rely on a charge-coupled device

(CCD) chip to enhance image resolution and magnification, in

order to reconstruct the images. Standard definition (SD) white

light endoscopy (WLE) has been rapidly been replaced by the

introduction of high definition (HD) endoscopes. Whereas CCD

chips produce an image signal of 100,000 to 400,000 pixels that is

displayed in SD format, the chips currently in use in HD endo-

scopes produce resolutions that range from 850,000 to 1.3

million pixels. These latest innovations have exponentially

What’s new?

C Ever-improving resolution and the widespread use of high-

definition endoscopes continues to improve visualization.

Alongside this, the introduction of image enhancement tech-

nology such as i-Scan and FICE allows for improved lesion

recognition. Endoscopists are now capable of detecting subtle

but significant pathology, greatly enhancing patient care

C Technologies for accurate in vivo endoscopic diagnosis (optical

biopsies) are developing rapidly with promising trial outcomes.

Focus, at present, is on confocal endomicroscopy, spectroscopy

(elastic scattering and Raman), autofluorescence, molecular

imaging and optical coherence tomography

C Progressively smaller, more flexible endoscopes and transnasal

endoscopes have improved patient comfort whilst novel

endoscope designs such as Third Eye Retroscope and Spyglass

cholangioscope are allowing visualization of previously inac-

cessible areas of the GI tract

C Capsule technology has advanced to allow more accurate

visualization of the oesophagus and large bowel in addition to

the small bowel. This approach allows for non-invasive visual-

ization of the GI tract but its use remains limited due to,

amongst other factors, the inability to gain a histological

diagnosis

C Alongside improved lesion recognition comes improved endo-

scopic therapy. Resection and ablative techniques are trans-

forming patient care and successfully treating patients with

conditions for which surgery was once the only option. Devel-

oping techniques, such as POEM, continues to expand the

endoscopic therapeutic horizons
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increased our ability to inspect and visualize subtle mucosal

details.

Manipulation of the image using additional post-processing

optical technologies, such as i-Scan, narrow-band imaging

(NBI) or Fuji intelligent chromoendoscopy (FICE), can further

enhance detection of previously invisible small lesions and is

often referred to as virtual chromoendoscopy1,2 (Table 1).

Narrow-band imaging: conventional WLE uses the entire spec-

trum of visible light (400e700 mm) to examine tissue. NBI

developed by Olympus Medical Systems (Olympus, Japan) uses

optic filters to isolate two specific bands of light: 415 nm blue and

540 nm green. By isolating these two bands of light and taking

into account their absorptive and reflective properties on the

mucosal surface, an image that enhances visualization of su-

perficial mucosal and vascular structures is created. The quality

of the surface pit pattern morphology is also clearly enhanced by

this technology3 (Figure 1).

i-Scan: a new endoscopic image enhancement technology, i-

Scan, has been developed by PENTAX (HOYA Corporation,

Japan). i-Scan uses the EPKi processor technology, which en-

ables resolution above standard HDTV, with distinct digital filters

for special post-processing online imaging, which can provide

detailed analysis. The computer controlled digital processing

provides resolution of about 1.25 mega pixels per image. The

operator enhances different elements of the mucosa by pressing a

button on the hand piece of the HD endoscope. i-Scan can be

used for surface analysis to recognize lesions using three modes

of image enhancement:

(i) Surface enhancement (SE)/i-scan 1 e enhancement of the

structure through recognition of the edges.

(ii) Contrast enhancement (CE)/i-scan 2 e enhancement of

depressed areas and differences in structure through col-

oured presentation of low-density areas.

(iii) Surface and tone enhancement (TE)/i-scan 3 e

enhancement tailored to individual organs through

modification of the combination of red, green and blue

(RGB) components for each pixel (Figure 2).

FICE: FICE (Fujinon, Japan) is a post-processor technology that

captures spectral reflectance via a colour CCD video endoscope.

This is sent to a spectral estimation matrix processing circuit

contained in the video processor. The reflectance spectra of

corresponding pixels that make up the conventional image are

estimated mathematically. From these spectra, it is feasible to

reconstruct a virtual image of a single wavelength. Three such

single-wavelength images can be selected and assigned to the

RGB monitor inputs, respectively, to display a composite colour-

enhanced multi band image in real time. In practice this can be

used like narrow band imaging to remove data from the red part

of the waveband and narrow the green and blue spectra.

Real-time in vivo diagnosis

Even with advancements in endoscopic imaging, current practice

still relies widely on endoscopic sampling of suspicious areas for

histological confirmation of neoplasia. New technologies now

exist that allow in vivo diagnosis of cellular atypia and guide

therapy.

Confocal laser endomicroscopy (CLE): Confocal laser endomi-

croscopy (CLE) is a developing technology that enables the high-

resolution in vivo imaging of tissue microstructures at or near the

level of histopathology without requiring tissue excision. CLE

uses depth-specific tissue illumination and pinhole-limited

detection to create an image from the fluorescent light reflected

back from a very thin focal plane. Tissue fluorescence is achieved

using intravenously or topically applied contrast agents, usually

intravenous fluorescein. There are currently two commercially

available devices: an endoscope-based system (eCLE) that is fully

integrated into the tip of a conventional endoscope (Optiscan

Pty., Ltd., Notting Hill, Australia; Pentax); and a probe-based

system (pCLE) that can be passed down the working channels

of a range of standard endoscopes (Cellvizio; Mauna Kea Tech-

nologies, Paris, France).

Spectroscopy and ‘optical biopsies’: spectroscopy is based on

light interaction with tissue. The incident light directed on the

tissue may be reflected in different patterns, called ‘scattering

Digital imaging techniques

Modality Mechanism Advantages Limitations

Narrow-band

imaging

Taking into account absorptive and

reflective properties of mucosa surface,

optic filters isolate two specific bands of

light (415 nm blue and 540 nm green) to

enhance visualization.

These techniques allow for significantly

improved mucosal visualization by

highlighting subtle architectural or

vascular differences on the mucosal

surface. This improves detection of subtle

irregularities and improves therapeutic

outcomes.

The principal drawback for all these

techniques lies in the need for careful

observation of the mucosa followed by

detailed inspection using image

manipulation. This is time consuming and

requires considerable expertise.i-Scan Digital image enhancement settings such

as tonal, contrast and surface filters that

improve visualization of vascularity and

topography.

FICE Post-processing technique that

reconstructs a virtual image of a single

wavelength (red, green and blue) in real

time enhancing visualization.

Table 1
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events’. Light may be also be absorbed and re-emitted at longer

wavelengths, or it may be shifted slightly to a different wave-

length. These characterizations may correlate with histopathol-

ogy, subcellular architecture (e.g. enlarged nuclei), specific

molecular bonds, or differing tissue absorptions of light driven by

exogenous or endogenous fluorescent compounds (fluo-

rophores). Elastic scattering spectroscopy (ESS) refers to the way

that light is reflected from the tissue after scattering events. Light

may reflect back from tissue once (single scatter) or may ricochet

within the cellular components of tissue multiple times before

reflecting back toward the source (multiple scatter). Elastic

scattering spectroscopy exploits the fact that light scatters

differently in normal tissue compared with neoplastic tissue, and

it measures the scatter characteristics to examine tissue micro-

architecture. Inelastic (Raman) scattering spectroscopy measures

the signals obtained when the incident light undergoes wave-

length shifts caused by energy transfer in the tissue. Both ESS

and RS have been shown to improve detection of neoplasia in the

GI tract but they remain confined to the research setting for now

and are not yet available in routine clinical practice.4,5

Autofluorescence: the use of autofluorescence (AF) during

endoscopy is based on the principle that the mucosa contains

variable amounts of fluorophores (biological substances that

emit fluorescent light when exposed to light of a shorter wave-

length), allowing the use of different fluorescent signatures or

Figure 1 Narrow-band imaging uses two discrete bands of light: one blue at 415 nm and one green at 540 nm. Narrow-band blue light displays superficial

capillary networks, while green light which penetrates more deeply into tissue displays subepithelial vessels and when combined offer an extremely high-

contrast image of the tissue surface. NBI image on the monitor: capillaries on the surface are displayed in brown and veins in the subsurface are dis-

played in cyan.

Figure 2 Pentax images of an area of BE mucosa with IM using the various enhancement settings.
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patterns to distinguish normal mucosa from dysplasia. This is a

virtual chromoendoscopy imaging technique that has been

evaluated in surveillance scenarios primarily in the oesophagus,

stomach, and colon. Spectroscopy studies have shown that Bar-

rett’s neoplasia has a different autofluorescence spectrum

compared with non-neoplastic Barrett’s mucosa. These findings

led to the development of wide-field AFI, which was integrated

with HD-WLE and NBI into an ‘endoscopic trimodal imaging’

(ETMI) system. In uncontrolled ETMI studies, AFI increased the

detection of early neoplasia, while NBI reduced the false-positive

rate associated with AFI6,7 (Figure 3 and Table 2).

Molecular imaging

Molecular imaging has emerged as a new discipline in gastroin-

testinal endoscopy. This technology encompasses modalities that

can visualize disease-specific morphological or functional tissue

changes based on the molecular signature of individual cells.

Molecular imaging has several advantages including minimal

damage to tissues, repetitive visualization, and utility for con-

ducting quantitative analyses. Lesion identification and charac-

terization based on molecular changes, rather than alterations in

morphology or topography, has the inherent potential to increase

the effectiveness of endoscopic surveillance and screening pro-

grammes. It has recently been reported that the use of a fluo-

rescently conjugated wheat germ agglutinin (lectin) improved

the endoscopic visualization of high-grade dysplastic lesions in

patients with Barrett’s oesophagus, which were not detectable by

conventional endoscopy, with a high signal to background ratio

of >5.8 Molecular imaging methods could revolutionize the

detection of dysplasia when combined with an appropriate

endoscopic imaging device that provides a wide field of view and

highlights abnormalities in real time with a high level of

accuracy.9

Optical coherence tomography

Optical coherence tomography (OCT) is a novel technique that

relies on light backscattering to obtain both cross-sectional and 3-

dimensional (3D) images of tissue microstructures. These images

are visually analogous to viewing a coarse black and white his-

tological specimen. OCT uses reflected light to construct an

image, similar to the use of acoustic waves in ultrasound. To

date, GI tract scanning has been achieved by inserting a probe

through the working channel of a regular endoscope. While

neither a water interface nor tissue apposition is required, the

depth of scanning achieved is generally limited to 1e2 mm due to

light scattering by tissues. A study that assessed the presence of

dysplasia in Barrett’s oesophagus used 177 biopsy-correlated

images to evaluate a novel dysplasia index, yielding sensitivity

and specificity rates for high-grade dysplasia/oesophageal cancer

of 83% and 75%, respectively.10

Advances in endoscope design

Improved colonoscopic field of vision

Third eye retroscope (TER): in colonoscopy, it is difficult to

view the proximal aspect of folds or flexures, which equates to

7.8% of colonic surface area. TER passes through the instrument

channel providing retrograde viewing to compliment the forward

view during withdrawal. In a recent multicentre study, 14.8%

more polyps were detected without detriment to procedure time

or complications with TER.11

G-EYE colonoscope: the G-EYE (Hoya, Pentax) endoscope pro-

vides enhanced visualization of the colon, and has been shown

in recent clinical studies to enable a significant increase in polyp

and adenoma detection alongside a considerable reduction in

polyp and adenoma miss-rate, compared with conventional co-

lonoscopy. The G-EYE endoscope is a conventional colonoscope

on to which a balloon is permanently integrated. Controlled

withdrawal of the G-EYE endoscope with the balloon moderately

inflated flattens colon folds, straightens lumen topography, cen-

tralizes the optical image and reduces bowel slippage, altogether

increasing detection yield. Once a polyp is detected, balloon

anchoring in the colon facilitates fast and accurate polyp

removal.

Full-spectrum view colonoscopy: the most important aspect of

colonoscopy is the adenoma detection rate with lesions missed as

they lie behind colonic folds. A new colonoscope was introduced

this year, the PeerScope (PeerMedical Ltd, Caesarea, Israel), to

increase the adenoma detection rate thanks to its ability to see

behind folds. It maintains the standard features of a colonoscope

Figure 3 Trimodal imaging.
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but has two viewing modes: a 160-degree forward-viewing mode

and a 330-degree or greater full-spectrum view.

Spyglass cholangioscopy

Per-oral cholangioscopy is appealing to therapeutic endoscopists

because a direct intraluminal view of the biliary duct system

offers possibilities for diagnosis and interventions beyond that

which other imaging or endoscopic modalities can provide. As

the image quality of cholangioscopies improves, so too does their

diagnostic capability, and as their durability and manoeuvrability

increases, so too does their potential use for therapeutic appli-

cations. Spyglass is a single-operator cholangioscope with four-

way deflected steering and a working channel allowing visual

examination of bile ducts, tissue sampling, and therapy to eval-

uate and treat various pancreatobiliary diseases.

Transnasal endoscopy (TNE)

TNE utilizes ultrathin endoscopes to perform oesophagogastro-

duodenoscopy via the nasal route. It is reported to reduce patient

discomfort and is well tolerated by patients undergoing unse-

dated endoscopy, but studies have shown reduced completion

rates and complications such as epistaxis.12

Colon capsule and radio-controlled motor-driven capsule

Second-generation colon capsules have improved sensitivity

from earlier capsules, with speed-sensitive adaptable frame rates

up to 35 frames/second and new software for polyp size esti-

mation. The inability to clean, insufflate air and biopsy limits this

technique. A new capsule technology able to control both the

direction and transit speed resulting in a more adequate visual-

ization of the GI tract was introduced recently (radio-controlled

motor-driven capsule). If refined, the remote-control capsule

system will increase the ability to screen the GI tract in a less

invasive manner.

Advances in therapeutic endoscopy

All the above-mentioned advances in endoscopic imaging and

design have led to improved lesion recognition but have also

uncovered a spectrum of pathology that is now amenable to

endoscopic therapy. The lympho-vascular distribution of the

human GI tract informs us that pathology and neoplasia confined

to the superficial layers such as the mucosa and submucosa can

be successfully treated with endoscopic therapy because the

long-term risk of nodal metastases is minimal. Mortality and

morbidity associated with more established maximally invasive

surgical approaches to these same pathologies can therefore be

avoided.

Endoscopic mucosal resection

Endoscopic mucosal resection (EMR) is a technique used for the

staging and treatment of superficial neoplasms of the gastroin-

testinal tract. The technique was first developed in Japan for the

treatment of early gastric cancer and has since spread in use

throughout the world for various indications, including removal

of dysplastic Barrett’s mucosa and sessile colonic neoplasms.

The utility of EMR rests in its ability to:

� Provide accurate histological staging of superficial GI

neoplasms

� Provide a minimally invasive technique for removal of

superficial malignancies.

Several variations of EMR are currently used, including

injection-assisted, cap-assisted, and ligation-assisted techniques.

All adhere to the basic principles of identification and demarca-

tion of the lesion, submucosal injection to lift the lesion, and

endoscopic snare resection.

In Barrett’s oesophagus, EMR is now part of the established

management algorithm for patients with early neoplasia with

several large studies showing that EMR before radiofrequency

ablation (RFA) can achieve high rates of neoplasia reversal13

(Figure 4).

Radiofrequency ablation

This is a field ablation technique (Covidien Ltd) used for the

treatment of superficial neoplasia in the oesophagus. Balloon-

based or focal endoscope-mounted devices are used to provide

a pulse of radiofrequency energy to ablate the mucosal surface of

the oesophagus. Both Barrett’s oesophagus and related neoplasia

and early squamous cell neoplasia have been treated successfully

and safely by this intervention. Repeated treatments have been

shown to clear neoplasia and Barrett’s in several high-volume

studies with durable response.14

The use of RFA in treating mucosal haemorrhagic conditions

such as radiation proctopathy and gastric antral vascular ectasia

is less well established but there is increasing interest in its use in

these chronic and debilitating conditions. Small studies have

shown promising results.15

Cryoablation

Cryoablation involves the use of extreme cold to destroy diseased

tissue. Shaheen (2010) reported on a retrospective analysis of 98

Spectroscopic methods and their properties

Modality Light-target interaction Impact on light Incident light

example

Possible tissue determinants

Elastic Multiple scattering events No change in wavelength White light Microarchitecture, subcellular components,

haemoglobin content

Fluorescence Absorption and re-emission Longer wavelength Monochromatic Collagen structure, flavins, porphyrins

Raman Rare energy shifts by vibration

in molecular bonds

Slight wavelength shifts Near-infrared Covalent bonds

Table 2
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subjects who underwent cryoablation for Barrett’s oesophagus

and high-grade dysplasia. Of the 98 subjects enrolled in the

study, 60 completed all planned cryoablation treatments. Fifty-

eight participants (97%) had complete eradication of high-

grade dysplasia. No serious adverse events or perforations

were reported. However, the study is limited by short follow-up

of 10.5 months, no randomization and retrospective nature

without a control group.16

Endoscopic submucosal dissection

Over the past decade endoscopic submucosal dissection (ESD)

has been introduced as an endoscopic treatment for gastroin-

testinal intraepithelial neoplasia. The limitations of EMR are low

en bloc resection rate and limitation of the size of lesions that can

be resected. As a result ESD has gained interest as a technique

without these disadvantages and has become widely used. ESD

allows removal of submucosal tumours arising from the mus-

cularis propria by using the submucosal tunnelling technique.

The problems associated with ESD are the difficulty in training

physicians, long procedure time, and rate of complications. ESD

has been shown to be an effective treatment for cancers of the

oesophagus, stomach, and colon.17,18

POEM: per-oral endoscopic myotomy (POEM) is a novel mo-

dality for the treatment of achalasia performed by gastroenter-

ologists and surgeons. It represents a natural orifice transluminal

endoscopic surgery (NOTES) approach to Heller myotomy.

POEM has the minimal invasiveness of an endoscopic procedure

that can duplicate results of the surgical Heller myotomy. The

technique of POEM is centred on creation of a submucosal tunnel

within the distal oesophagus in which a myotomy is performed

with dissection of the inner circular muscle of the oesophagus

and minimal dissection of the circular muscle of the lower

oesophageal sphincter. The equipment required for POEM is

readily available and compatible with existing endoscopy

instruments. A
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Paediatrics Review
CPAP and high-flow nasal cannula 

oxygen therapy for treatment of hypoxic 
respiratory disorders

In 1971 Gregory and co-workers described the treatment 
of 20 severely ill newborns with Respiratory Distress 
Syndrome (RDS) (18 intubated and two in a pressure 
chamber around the head) with continuous positive airway 
pressure (CPAP).1 As CPAP was increased arterial oxygen 
tension rose and minute ventilation decreased. There was 
little effect on arterial CO2 tension, pH or lung compli-
ance. The apparatus comprised an oxygen/air gas mix, an 
anaesthetic bag with spiget to control the escape of gas, a 
water bottle to control the pressure, and a pressure gauge. 
Sixteen of the infants survived. This simple CPAP system 
was welcomed as mechanical ventilators in the early days 
of paediatric mechanical ventilation (MV) were not easy to 
use. However, as improved ventilators with a CPAP mode 
became available there was less need for this simple CPAP 
delivery system. But this system would have been ideal for 
low resource countries, except for the difficulty in obtain-
ing air cylinders. Thus it took over 20 years for an appropri-
ate CPAP system to be designed in a developing country 
at Sultan Qaboos University, Oman, using a Beneventiste 
valve and nasal prongs.2 The arrival of surfactant for man-
agement of RDS in high-income countries has also made 
a difference to outcome, but it is not available in many 
low-income countries.

Since then, there have been a number of studies 
demonsrating the benefits of CPAP for newborns with 
respiratory disorders, viz lower rates of failed treatment 
and reduced mortality,3 reduced requirement for MV,3-6 
and lower failure rates for bubble CPAP (bCPAP) than 
ventilator CPAP.6 For very low-birth weight infants there 
is improved short-term survival.7 A study of neonates > 
1000g in Malawi compared bCPAP with standard care 
and found that a 27% improvement in survival, includ-
ing those with infants complicated by sepsis.8 

CPAP is produced by exhalation against a constant 
opening pressure, which produces a positive end expi-
ratory pressure (PEEP).9 Physiologically CPAP maintains 
lung volume during expiration, decreases atelectasis 
(alveolar and lung segmental collapse), improves oxy-
genation, and reduces respiratory fatigue.9

The advantage of bCPAP is that it can be set up 
and run by nurses. There is a risk of pneumothorax3 
and possibly retinopathy of prematurity if care is not 
taken regarding oxygen concentration.4 If the gas is not 

adequately humidified there may be drying of the nasal 
mucosa, bleeding and nasal obstruction, and in ill-
fitting nasal prongs may cause nasal septum damage.10

The systems for CPAP and high-flow nasal cannula 
(HFNC) oxygen therapy have recently been compre-
hensively reviewed by Trevor Duke.9 The principles are 
as follows: oxygen and air need to be mixed by a gas 
generator or blender and the gas must be humidified, but 
an oxygen concentrator, which can produce 5–10 L/min 
is an alternative, and the gas (taken from the atmosphere) 
will have a degree of humidification. The gas is deliv-
ered to the infant by nasal prongs, which must have low 
resistance and fit well. The expiratory limb of the circuit 
is immersed in a bottle filled with water to a level which 
provides the appropriate CPAP pressure (cm H2O). The 
term ‘bubble’ CPAP is used as the water bottle is the only 
exit for the gas and thus bubbles furiously (as opposed to 
Gregory’s system1). HFNC is an alternative form of CPAP 
(although the CPAP level cannot be measured).9,11 High 
gas flow of up to 2 L/kg/min is administered through na-
sal prongs. The gas must be humidified and pure oxygen 
should not be given to preterm infants because of the risk 
of retinopathy. There is a risk of pneumothorax, which 
possibly could be higher in asthma.9

Recently, the use of CPAP in developing countries 
has been widened to include children with acute 
respiratory distress associated with pneumonia,12 sepsis, 
dengue shock syndrome,13 and malaria.14 

A randomised controlled trial was undertaken at the 
International Centre for Diarrhoeal Disease Research, 
Bangladesh (ICDDR,B), Dhaka in children under five 
years with severe pneumonia (WHO definition) and 
hypoxaemia (SpO < 90% in room air).15 The value 
of bCPAP (5 L/min commencing at a CPAP level of 5 
cm H2O and increasing up to 10 cm H2O), standard 
low-flow nasal cannula (LFNC) (2 L/min) or HFNC (2 L/
min, maximum 12 L/min) were compared. The bCPAP 
system was constructed locally using nasal prongs and 
the gas flow was provided by an oxygen concentrator. 
The HFNC system also used nasal prongs and the LFNC 
system was delivery from oxygen cylinders with a nasal 
catheter. Primary outcome was treatment failure after 
more than one hour of treatment (i.e., clinical failure, 
and requirement for intubation and MV).

Two hundred and twenty five (225) eligible children 
were recruited: bCPAP (79), LFNC (67) and HFNC (79). 
Treatment failure rates were as follows: bCPAP 5 (6%), 
LFNC 16 (24%) and HFNC 10 (13%); bCPAP vs. LFNC (p= 
0.0026) and bCPAP vs. HFNC (p=0.175). 23 (10%) pa-
tients died, viz bCPAP 3 (4%), LFNC 10 (15%) and HFCN 
10 (13%). Children who received bCPAP had a significant-
ly lower death rate than those receiving LFNC (p=0.022).

The study demonstrated that bCPAP improved out-
come of patients with severe pneumonia and hypoxia, 
however the trial was stopped early on the advice of the 
data and safety monitoring board because of the higher 
failure rate in the LFNC than the bCPAP group, which 
reduced the certainty of the results. Also the study was 
interrupted because the oxygen concentrator had a tem-
porary failure to deliver sufficient rate of gas flow, which 
was considered to be due to ‘machine fatigue’.

The early cessation of the trial was examined in an an-
notation which concluded that firm conclusions cannot 

FeatureClinical Review



Feature FeatureMedicine Pub PDF

January 201628  Africa Health

Feature FeatureClinical Review

be drawn because the trial was stopped too early, and the 
decision was based on incorrect statistical procedures.16

JBS Coulter
Honorary Clinical Lecturer in Tropical Child Health
Liverpool School of Tropical Medicine, UK
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Scabies: a neglected tropical disease with 
significant public health implications

Aetiology and epidemiology
Scabies is an important communicable disease that 
was added to the World Health Organization’s (WHOs) 
list of neglected tropical diseases (NTDs) in 2013. It is 
a skin disease caused by infestation by the ubiquitous 
mite Sarcoptes scabiei var. hominis. It is known to affect 
300 million people annually.1 It is prevalent globally 
and it particularly afflicts those of low socio-economic 
status and those living in over-crowded conditions. 

Outbreaks of scabies in institutions and refugee camps 
are common. The highest incidences of scabies occur 
in tropical countries with rates of up to 25%.2 Indig-
enous communities in the South Pacific and northern 
Australia have reported rates as high as 50%. Children 
in resource-limited regions of the world are the most 
susceptible. In some communities up to 70% of infants 
are affected in their first year of life.3

Scabies transmission occurs through direct and 
prolonged contact, and possibly through sharing 
contaminated clothing or bedding. It causes intense 
itching, which is worse during the night. Therefore it 
can severely affect sleep and quality of life. Chronic 
scratching of the skin leads to a rash with excoriations, 
which compromises the barrier function of the skin. 
This poses a risk of secondary bacterial infections. 
Scabies places a considerable economic burden on 
individuals and communities in both costs of treatment 
as well as loss of working days.

Diagnosis and clinical presentation
There is no accurate means of diagnosing scabies. A 
presumptive diagnosis is usually made on the basis of 
clinical signs and a history of contact with other scabies 
cases. Identification of the mite or eggs via microscopic 
examination of skin scrapings from an affected area of 
the skin does not always yield a positive result as pa-
tients usually carry low numbers of mites. Adhesive tape 
stripping as an alternative to skin scrapings may produce 
a higher yield of mites. Dermoscopy can be useful but 
requires training and experience. These tests are not 
always feasible in resource-limited regions. 

A clinical diagnosis of scabies can be challenging as 
it can mimic other skin diseases, in particular eczema 
or impetigo. In highly endemic regions or where there 
is a known outbreak of scabies, the clinical diagnosis 
becomes easier as the index of suspicion for scabies is 
higher. The initial lesions of scabies are ‘scabies burrows’, 
which consist of a serpiginous or linear track of erythem-
atous or brownish papules. These develop after a female 
mite penetrates the skin in order to lay its eggs. Scabies 
burrows are commonly located in the inter-digital finger 
web and toe web spaces, but can occur on any part of 
the body. They are not always apparent and are easily 
missed as they can be obscured by a local inflamma-
tory response. More widespread skin lesions of scabies 
develop as an immunological inflammatory response to 
the mite. These lesions can look eczematous, pustular, 
vesicular and rarely bullous (Figure 1). Common areas 
of involvement include the wrists, elbows, natal cleft, 
axillae, and around the nipples (Figure 2). In men, genital 
lesions are common and in young children, the palms, 
soles, head, and neck region may be affected.

A first infestation of scabies causes pruritus 2–8 
weeks after acquiring the infestation. Pruritus occurs as 
a consequence of a hypersensitivity response to scabies 
mite and initially may not be associated with any skin 
lesions. During the initial asymptomatic period, indi-
viduals with scabies are still infectious. If re-infestation 
occurs, the symptoms and signs of scabies appear much 
sooner as the individual is already sensitized. 

Crusted scabies is a rare form of scabies and infected 
individuals are often immunocompromised or 
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debilitated. Afflicted individuals are hyper-infested with 
thousands of mites compared with only 5–15 mites in 
a person with the classical common form of scabies. 
Crusted scabies also has distinct clinical features and 
presents with greyish, scaly, hyperkeratotic plaques. A 
diagnosis of crusted scabies is not always considered 
as pruritus is not a prominent feature and is sometimes 
absent altogether. However, microscopic examination 
of skin scrapings should easily identify the mite. Prior to 
the introduction of oral ivermectin, crusted scabies was 
associated with a 5-year mortality rate of up to 50%, 
usually from secondary bacterial sepsis.3

Complications of scabies
In the Tropics and resource-limited regions scabies is of-
ten complicated by secondary bacterial infections of the 
skin with group A Streptococcus pyogenes and Staphy-
lococcus aureus manifesting as impetigo, and soft tissue 
infections such as abscesses or cellulitis. These skin infec-

tions predispose to more serious invasive 
infections and post-infective complications 
that are associated with significant morbidity 
and mortality. Infection of the skin can seed 
to bone and joints (osteomyelitis and septic 
arthritis), or internal organs and heart valves 
(infective endocarditis), or can progress to 
more severe deep tissue infection (pyomyo-
sitis and necrotising fasciitis). Infection of 
the blood stream can lead to generalised 
sepsis and toxin-mediated disease, including 
toxic shock syndrome.4 A well-recognised 
pose-infective complication of scabies is 
acute post-streptococcal glomerulonephri-
tis (APSGN), which typically presents 1–2 
weeks after streptococcal infection. Out-
breaks of APSGN have been linked to out-
breaks of scabies. APSGN can contribute to 
the development of chronic kidney disease 
and subsequent renal failure in adulthood.5 
Scabies complicated by streptococcal skin 
infection has also been linked to acute 
rheumatic fever as countries with high rates 
of rheumatic heart disease also have high 
rates of scabies and impetigo, but low rates 
of streptococcal pharyngitis.6 

Treatment
The index case of scabies, as well as all 
household contacts, should be treated at 
the same time to prevent re-infestation. 
Treatment should also be given to all sexual 
contacts and any person who has had pro-
longed direct skin-to-skin contact with the 
index case in the preceding month. There 
are several topical treatments for scabies, 
but they are associated with varying degrees 
of efficacy, tolerability, and adverse effects. 
They all require patients to have access to 
washing facilities as treatment is applied 
all over the body for up to 24 hours before 
being washed off. The efficacy of topical 
treatments is higher if they are reapplied 
after one to two weeks because of the life 

cycle of the mite. Bedding, clothing, and towels used 
in the previous three days by the index case and all 
contacts should be decontaminated by either washing in 
hot water or sealing in a plastic for at least 72 hours in 
order to destroy any scabies mites, as they are not able 
to survive for more than 2–3 days away from human 
skin. The use of insecticide sprays and fumigants is not 
recommended. A high degree of treatment compliance 
amongst the index cases as well as contacts is required 
as otherwise there is a significant risk of re-infestation. 

Of the topical treatments, 5% permethrin (1% 
permethrin used to treat head lice should not be used 
to treat scabies) is the most effective, is easy to use, and 
is recommended for treating infants as well. Permethrin 
is well tolerated, has low toxicity, is poorly absorbed 
by the skin, and is rapidly metabolised. However, it is 
expensive and not readily available in many endemic 
regions. Other topical treatments for scabies include 
crotamiton (10%), benzyl benzoate (6.25–25%), mala-
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Figure 1. Pustular lesions of scabies.

Figure 2. Severely excoriated lesions of scabies affecting the wrist flexors, 
elbow extensors and natal cleft.
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thion (0.5%), sulphur compounds (2–10%), and lindane 
(1%). Crotamiton has been widely used for treating 
children because it is well tolerated and has a low toxic-
ity profile. However, it has low and slow efficacy and 
daily application for 3–5 days is recommended. Benzyl 
benzoate is inexpensive and is effective if used properly, 
but skin irritation is a common complaint. Malathion is 
well tolerated and has the advantage of prolonged re-
tention in the epidermis so that the risk of re-infestation 
is lower. Topical lindane (gammabenzene hexachloride) 
use has been restricted because of its significant risk of 
neurotoxicity, particularly in infants, and its association 
with rare cases of aplastic anaemia. However, topical 
lindane is still available for use in some parts of the 
world, but the potential benefits of its use must be care-
fully assessed alongside its risks of use.2,4,7

Oral ivermectin (200 micrograms/kg) is an ef-
fective and well-tolerated treatment for scabies. Its 
efficacy is comparable to 5% permethrin. Ivermectin 
is recommended for use in institutional outbreaks of 
scabies, for treating crusted scabies, and in cases of 
severe eczematisation or impetiginisation when appli-
cation of topical scabecides is not tolerable or effec-
tive. Ivermectin has been widely used for decades in 
control programmes for onchocerciasis and lymphatic 
filariasis with more than one billion doses distributed. 
Although the efficacy of oral ivermectin for scabies 
has been established in several randomised con-
trolled trials it is not licensed for use in many coun-
tries. Furthermore, it is not widely available. Because 
of a lack of sufficient safety data ivermectin is not 
recommended for use in pregnant women, children 
under the age of five years of age or in those who 
weigh less than 15 kg. Ivermectin is a lipophilic drug 
and it is poorly distributed in the stratum corneum of 
elderly individuals who therefore usually require an 
additional topical scabecide as well.2,4,7

There is growing concern of the emergence of drug 
resistance. Resistance of S. scabiei to lindane and ben-
zyl benzoate has been reported, and there is emerging 
resistance to permethrin and ivermectin.8

The pruritus associated with scabies may persist for 
several weeks after curative treatment because of ongoing 
immune responses to mite antigens. In addition, the skin 
may not revert back to normal straight away, especially 
if the more irritating topical scabecides are used as they 
can induce the development of secondary eczema.

Secondary bacterial infection of the skin, which usu-
ally manifests as impetigo, will require treatment with 
either topical antiseptics or oral antibiotics depending 
on disease severity. Abscesses generally require surgical 
drainage and all suspected cases of APSGN or acute 
rheumatic fever require hospitalisation.

Control of scabies
Listing scabies as a WHO NTD has had a notable 
impact in raising the profile of scabies and its potential 
serious sequelae, and identifying scabies as a public 
health priority. It has also provided a potential pathway 
for integrating the control of scabies into established 
NTD control programmes such as those for control-
ling lymphatic filariasis and onchocerciasis which 
mass administer oral ivermectin. A community control 

programme of scabies through mass drug therapy of 
oral ivermectin have already successfully demonstrated 
reduced scabies prevalence from 25% to 1% with 
concomitant reductions in secondary bacterial infection 
and renal disease.9 The mission of the recently formed 
‘International Alliance for the Control of Scabies’ (IACS) 
is to advance the agenda for the control of scabies.10

In conclusion, there are several challenges to manag-
ing the global disease burden of scabies. These include 
the need to develop specific diagnostic tests for scabies, 
as presently diagnosis is only possible through clinical 
recognition, to develop new treatments for scabies with 
high efficacy but good tolerability, and to implement 
integrated programmes to control the disease.
Mahreen Ameen, Department of Dermatology,
Royal Free Hampstead NHS Trust
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Epidemiology of HIV/AIDS and the scale-up 
of antiretroviral therapy

The estimated numbers on the HIV/AIDS epidemic and 
the scale-up of antiretroviral therapy (ART) in 2014 are 
provided by UNAIDS.1 By December 2014, there were 
an estimated 36.9 (34.3–41.4) million people living with 
HIV/AIDS globally. Adults constituted 34.3 (31.8–38.5) 
million and children under the age of 15 years consti-
tuted 2.6 (2.4–2.8) million of the global total.1 In 2014, 
2.0 (1.9–2.2) million people were newly infected with 
HIV and 1.2 (980 000–1.6) million people died from 
HIV/AIDS, both of these estimates being slightly lower 
than the previous year. 

Sub-Saharan Africa continues to bear the brunt of 
this epidemic with 25.8 (24.0–28.7) million adults and 
children (70% of global total) living with HIV, 1.4 (1.2–
1.5) million new HIV infections (70% of global total) 
and 790 000 (670 000–990 000) deaths (66% of global 
total).1 Of children living with HIV, an estimated 2.3 
million (88%) resided in sub-Saharan Africa, with 86% 
of new HIV infections and 87% of deaths in children 
occurring in this region. There is considerable varia-
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tion in the severity of epidemics on the continent, with 
southern Africa still being the most severely affected, 
and the epidemic in South Africa continuing to be the 
largest in the world. 

By the end of 2014, there were 14.9 million people 
globally receiving ART, representing 40% of people 
living with HIV.2 By mid-2015 this number had reached 
15.8 million. In sub-Saharan Africa there has been ex-
cellent progress, especially in the eastern and southern 
regions of the continent, with 10.7 million people on 
ART by the end of 2014, representing 41% of all people 
living with HIV, and by mid-2015 this number had 
reached over 11 million. South Africa’s ART programme 
remains the largest in the world with 3.1 million on ART 
by the end of 2014. Scale-up, however, in sub-Saharan 
Africa is uneven. Some countries (Zimbabwe, Zambia, 
Malawi, Kenya, Uganda, Ethiopia, Swaziland, and Na-
mibia) have 50% or higher coverage, some such as the 
Democratic Republic of Congo, Nigeria, and Cameroon 
are at 20% coverage while others are much lower with 
South Sudan at 6% and Madagascar at 2%.2 In Africa 
particularly, men who are eligible for ART are less likely 
to start or be retained on ART compared with women. 
Additionally, sex workers, people who inject drugs, 
transgender people, men who have sex with men and 
prisoners all face multiple barriers that deny them the 
benefits of HIV treatment and care services.

When to start ART
In the last decade, the recommended threshold for start-
ing ART in HIV-infected people has gradually changed 
from <200 cells/uL in 2003 to <350 cells/uL in 2010, 
and to <500 cells/uL in 2013. During this time, argu-
ments have emerged to support an even earlier start of 
ART to prevent the development of important non-com-
municable and communicable diseases, and to consid-
erably reduce the risk of HIV transmission. The evidence 
to support individual benefits of early initiation of ART 
at CD4 cell counts ≥500/uL had previously come from 
observational studies, but 2015 saw the publication of 
two seminal studies (INSIGHT START and TEMPRANO) 
that have had a significant influence on policy.3,4 

The INSIGHT START trial was a multicontinental ran-
domised study in 35 countries amongst 4685 patients to 
determine benefits and risks of initiating ART immedi-
ately in asymptomatic HIV-positive patients with CD4 
counts > 500 cells/uL, compared with deferred initiation 
until the CD4 count had decreased to 350 cells/uL.3 
Early ART initiation was associated with a 57% reduc-
tion in the risk of death, a serious AIDS-related event 
or a serious non-AIDS-related event. TEMPRANO was 
a multicentre, individual-randomised, 2-by-2 facto-
rial design superiority trial conducted in Abidjan, Côte 
d’Ivoire, on 2056 patients with a CD4 cell count of < 
800 cells/uL, and meeting no criteria for starting ART 
according to the most recent WHO guidelines at enrol-
ment.4 Four groups were allocated to either immediate 
start of ART or deferred ART until the World Health 
Organization (WHO) criteria for starting ART were 
met, and each group was also randomised to isoniazid 
preventive therapy for 6-months or placebo. Early ART 
initiation was associated with a 44% lower risk of death 
or severe HIV-related illness compared with ART initi-

ated, according to prevailing WHO criteria at the time, 
with isoniazid preventive therapy adding significantly to 
the individual benefit. 

These two trials have helped to determine new WHO 
policy about when to start ART. WHO guidance was 
launched on 30th September 2015, recommending that 
ART be initiated in everyone living with HIV at any CD4 
count, and that daily oral pre-exposure prophylaxis be 
offered to anyone at substantial risk of HIV infection 
as part of a combination prevention approach.5 These 
recommendations will form part of the revised con-
solidated guidelines on the use of ARV drugs to treat 
and prevent HIV infection, which will be published 
by WHO in 2016, and they in turn will facilitate the 
achievement of UNAIDS Fast-Track targets for 2020.

Optimising ART regimens
The increased impetus for scaling up ART that will now 
happen as a consequence of new WHO guidance de-
pends crucially on an acceptable first-line ART regimen. 
Almost all countries in the world now use tenofovir-
lamivudine (emtricitabine) - efavirenz which is safe, 
well-tolerated, non-toxic, effective and taken as a single 
pill once a day. Further work is helping to optimise 
this regimen. First, a 96-week follow-up of ENCORE1 
assessed durability and safety of efavirenz 400 mg daily 
compared with the standard dose of 600 mg daily.6 
The lower dose had similar efficacy in suppressing viral 
load compared with the standard dose viral and was as-
sociated with a decrease in adverse effects. More work 
needs to be done in this area in pregnant women and in 
patients on rifampicin-based anti-tuberculosis (TB) treat-
ment before the 400 mg dose can be recommended as 
standard practice, but a lower dose would mean better 
tolerance and potentially lower drug costs. 

Second, a novel tenofovir prodrug (tenofovir 
alafenamide) results in four times higher intracellular 
concentrations of the active metabolite compared with 
tenofovir disoproxil fumarate, which is the standard 
formulation used in first-line regimens. This prodrug 
thus allows for lower doses which are associated in turn 
with lower plasma concentrations, and the possibil-
ity of reduced renal and bone toxicity. Two controlled, 
double-blind studies showed that tenofovir alafenamide 
(10 mg) was associated with significantly smaller mean 
serum creatinine increases, significantly less proteinuria 
and significantly smaller decreases in bone mineral 
density compared with the standard tenofovir disoproxil 
fumarate (300 mg).7 These findings should pave the way 
for ART regimens designed for lifelong use, maximum 
adherence, and minimum toxic effects.     

HIV-associated tuberculosis
TB remains an important cause of death in HIV-infected 
persons, especially in Africa. Of the 1.2 million HIV-
related deaths in 2014, 390 000 were due to TB. A 
systematic review of 36 studies (20 from sub-Saharan 
Africa) reporting on 3237 autopsies in HIV-infected 
patients provided useful insight into the true burden of TB 
at death.8 Globally, TB was found at autopsy in 40% of 
adults and 4.5% of children, with adult prevalence being 
63% in South Asia, 43% in sub-Saharan Africa, and 27% 
in the Americas. Where TB was found at post-mortem 
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it was considered the cause of death in 91% of cases. 
Overall, TB had remained undiagnosed at death in 46% 
of patients. The findings confirm the importance of  TB as 
a cause of HIV/AIDS mortality and highlight the critical 
need to improve prevention, simple and rapid diagnosis, 
and effective treatment of HIV-associated TB.

In this regard, the use of Xpert MTB/RIF in con-
centrated urine specimens was found in South Africa 
to be a useful addition to the  TB diagnostic arma-
mentarium.9 Amongst 427 HIV-infected acute adult 
medical admissions who were not receiving anti-TB 
treatment and whose median CD4 cell count was 
149 cells/uL, a microbiological diagnosis of  TB using 
an array of different tests was found in 139 (33%) 
patients. The number (%) of  TB cases diagnosed from 
urine Xpert MTB/RIF was 82 (59%) using concen-
trated centrifuged urine compared with only 39 (28%) 
using sputum, reflecting the small number and pro-
portion of patients able to produce sputum in the first 
24 hours. Combined urine and sputum Xpert MTB/RIF 
results gave the greatest diagnostic yield of 108 (78%)  
TB cases. Such ‘out of the box’ thinking and action 
will be required to meet the ambitious targets agreed 
upon in the End TB strategy.   

Moving ahead from Millennium Development 
Goals to Sustainable Development Goals

As this paper goes to press, the Millennium Develop-
ment Goals (MDGs) which were conceived in 2000 will 
have expired. MDG6 which aimed to halt and reverse 
the spread of HIV and the incidence of TB by 2015 was 
achieved. The new era of Sustainable Development 
Goals (SDGs) now starts and with SDG 3.3, the interna-
tional community has committed to ending the epidem-
ics of AIDS and TB by 2030.10 This bold and ambitious 
agenda deserves widespread support but will require 

concerted action on the ground to implement and scale-
up activities that really have an impact. 
Anthony D Harries, International Union against 
Tuberculosis and Lung Disease, Paris, France and 
London School of Hygiene and Tropical Medicine, 
Keppel Street, London, UK; Kuda Takarinda, 
International Union against Tuberculosis and Lung 
Disease, Paris, France and AIDS and Tuberculosis 
Department, Ministry of Health and Child Care, Harare, 
Zimbabwe; Rony Zachariah, Medecins Sans Frontieres, 
Medical Department, Operational Research Unit, 
Brussels Operational Centre, Luxembourg
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Q1	 (c),	(d).	Joseph	has	a	combination	of	sore	throat	and	difficulty	in	speaking,	along	with		
	 fever	and	tachycardia.	The	recent	history	of	surgery	to	the	lower	jaw	is	a	strong	pointer	to		
	 the	cause	–	and	must	be	taken	into	account.	Taken	together,	all	these	signs	and	symptoms		
 are serious and he needs urgent investigation and treatment. 

Q2	 (b),	(c),	(d).	The	combination	of	the	raised	floor	of	the	mouth	with	speech	difficulties	(‘hot		
	 potato’	speech)	along	with	soft	tissue	swellings	around	the	neck	and	in	the	throat	is	an		
	 immediate	emergency	–	his	airway	is	about	to	obstruct.	Answers	a)	and	e)	are	disastrous		
	 –	the	first	will	almost	certainly	induce	the	obstruction	and	the	second	will	allow	it	to		
	 happen.	Joseph	has	Ludwig’s	angina,	and	needs	highly	specialised	management.

Q3	 (a),	(b),	(c),	(d),	(e),	and	(f).	All	are	red	flag	indicators	for	impending	airway	obstruction		
	 caused	by	infection	in	the	tissues	around	the	throat	and	larynx.	

Q4	 (c),	(e).	Tracheostomy	alone	will	not	be	enough:	the	swollen	tissues	around	his	upper		
	 respiratory	tract	must	be	decompressed,	and	that	needs	the	expertise	of	a	specialist	oral		
	 surgical	team,	who	offer	surgery	guided	by	the	combined	skills	of	anaesthesists	and			
	 radiologists	working	together.	Anything	less	will	be	putting	Joseph’s	life	at	risk.
Happily	the	surgery	was	impeccable	and	Joseph	recovered	fully.

Part
three/
four

Part
one/
two
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Worldwide burden of chronic 
hepatitis B infection

Despite an effective vaccine and antiviral 
therapy, chronic hepatitis B virus (HBV) 
remains a major global health issue. In 
order to monitor viral hepatitis preven-
tion, diagnosis, and treatment progress, 
accurate epidemiological data are 
required. A recent systematic review has 
been commissioned to estimate the na-
tional, regional, and global infection rates 
of chronic HBV infection.

The authors identified 1800 records 
from the past 50 years from 161 
countries. The chronic HBV infection 
rates were calculated by country and 
then extrapolated to match 2010 
population sizes.

The prevalence of chronic HBV infec-
tion was 3.61% worldwide, with highest 
endemicity in the African region (8.83%). 
Rates of chronic HBV infection in Africa 
ranged from 2.5% in Eritrea to 22.4% in 
South Sudan. Benin, Mauritania, Guinea, 
Liberia, Niger, and South Sudan all had 
chronic infection rates over 15%.

The first global assessment of 
country-level prevalence of chronic 
HBV infection showed a wide varia-
tion between countries and highlights 
the need for continued prevention and 
control strategies.
Schweitzer A, Horn J, Mikolajczyk RT, et al. Estima-
tions of worldwide prevalence of chronic hepatitis 
B virus infection: a systematic review of data pub-
lished between 1965 and 2013. Lancet 2015; 386: 
1546–55. 

Preventing intravascular 
catheter-related infections

Intravascular-catheter-related infections 
are most commonly caused by skin 
pathogens at the site of insertion. These 
infections are common and can be life-
threatening, but the incidence can be 
decreased by optimising skin antisepsis 
(skin cleaning). 

A French trial has assessed whether 
patients requiring a catheter (either 
central-venous, haemodialysis, or 
arterial) had a reduced infection risk if 
the catheters were prepared in either 
chlorhexidine–alcohol or povidone 
iodine–alcohol prior to insertion. The 
primary outcome measured the inci-
dence of catheter-related infections.

A total of 2546 patients were 
enrolled into the study and randomly as-
signed to receive either chlorhexidine or 
povidone-treated catheters. Chlorhexi-

dine–alcohol-treated catheters were 
associated with a significantly lower 
incidence of catheter-related infections 
compared with povidone–alcohol– 
treated catheters (hazard ratio (HR), 
0.15). However, severe skin reactions 
occurred more frequently in those as-
signed to the chlorhexidine group.

Chlorhexidine–alcohol provides 
greater protection against short-term 
catheter-related infections than povi-
done iodine–alcohol. 
Mimoz O, Lucet J-C, Kerforne T, et al. Skin anti-
sepsis with chlorhexidine–alcohol versus povidone 
iodine–alcohol, with and without skin scrubbing, for 
prevention of intravascular-catheter-related infection 
(CLEAN): an open-label, multicentre, randomised, 
controlled, two-by-two factorial trial. Lancet 2015; 
386: 2069–77. 

Changing trends in P. falciparum 
burden

Re-exposure to the malaria parasite is 
important for maintaining immunity. 
Consequently, malaria infection can 
persist and reappear in areas where 
infection rates are low. As pregnant 
women are at increased susceptibility 
to infection, a reduction in immunity 
may be particularly severe. However, 
no research to-date has assessed the 
impact of declining malaria transmis-
sion among pregnant women.

Therefore, a study has investigated 
the prevalence of the Plasmodium fal-
ciparum parasite and its relationship to 
maternal and neonatal outcomes among 
1800 Mozambican pregnant women.

Positive tests for P. falciparum de-
creased from 33% in 2003 to 2% in 
2010, but increased to 6% in 2013. 
Antimalarial antibody responses mirrored 
this trend. Blood parasite densities were 
higher between 2010 and 2012 than in 
2003 when infection rates peaked. Fur-
ther, malaria-associated reductions in ma-
ternal haemoglobin levels and neonatal 
birthweight were greater between 2010 
and 2012 than between 2003 and 2005.

After a 5-year decline in malaria 
prevalence, antimalarial antibodies 
were reduced; however, the adverse 
consequences of P. falciparum infec-
tions were increased.
Mayor A, Bardají A, Macete E, et al. Changing 
trends in P. falciparum burden, immunity, and dis-
ease in pregnancy. NEJM 2015; 373: 1607–17.

Early antiretroviral therapy 
The recommended CD4+ count threshold 
for starting antiretroviral therapy (ART) 
in asymptomatic individuals is 500 cells/

Infection
mm3. However, some argue for earlier 
initiation of ART; in part because of the 
high rates of tuberculosis co-infection. 

To investigate this further, a trial con-
ducted in Ivory Coast has investigated 
the efficacy of either early ART (im-
mediate initiation), 6-month isoniazid 
preventive therapy (IPT), or both, among 
HIV-infected adults with high CD4+ 
counts. IPT was included as tuberculosis 
was expected to be an important target 
for early ART.

Over 2000 HIV-infected patients 
were randomly assigned to receive 
either deferred ART (ART initiation ac-
cording to World Health Organization 
criteria), deferred ART plus IPT, immedi-
ate ART, or immediate ART plus IPT. 

After 30 months of follow-up, the risk 
of death or severe HIV-related illness 
was significantly lower with early ART 
than with deferred ART (hazard ratio 
(HR), 0.56), and also significantly lower 
with IPT than with no IPT (HR 0.65).

Immediate ART and 6 months of 
IPT independently led to lower rates of 
severe illness or death. 
The TEMPRANO ANRS 12136 Study Group. A trial 
of early antiretrovirals and isoniazid preventive 
therapy in Africa. NEJM 2015; 373: 808–22. 

Church facilitated HIV testing 
for pregnant women

Routine HIV screening during preg-
nancy is crucial to ensure interventions 
are implemented to prevent mother-to-
child transmission of HIV. However, in 
2013, only 20% of pregnant Nigerian 
women received an HIV test. Con-
sequently, there is an urgent need to 
boost interventions designed to increase 
HIV testing and the uptake of ART in 
pregnant women, especially in remote, 
resource-limited settings.

A recent cluster trial has assessed 
whether the ‘Healthy Beginning Initia-
tive’ (HBI) increased HIV testing among 
pregnant women. The intervention 
included health education and on-site 
laboratory testing during baby showers 
in churches across Nigeria. Over 12 
months, 3000 women at 40 churches 
were randomised to the HBI group or 
the control group (where participants 
were encouraged to attend health facili-
ties for testing as usual). 

In total, 1514 of 1647 women (92%) 
in the intervention group had an HIV 
test compared with 740 of 1355 (55%) 
in the control group.

Culturally adapted, community-based 
programmes can be effective for increas-
ing HIV screening among pregnant 
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women in resource-limited settings.
Ezeanolue EE, Obiefune MC, Ezeanolue CO, et al. 
Effect of a congregation-based intervention on 
uptake of HIV testing and linkage to care in preg-
nant women in Nigeria (baby shower): a cluster 
randomised trial. Lancet Global Health 2015; 3: 
692–700.

Protease inhibitor monotherapy
Current HIV treatment guidelines 
recommend triple therapy (using a 
combination of two drug classes) for 
initiation and maintenance of ART in 
order to increase potency and reduce 
drug resistance. It has been hypoth-
esised that long-term protease inhibitor 
monotherapy may be efficacious once 
viral load suppression is achieved.

A UK non-inferiority trial enrolled 
587 HIV-positive adults with a sup-
pressed viral load (<50 copies per 
ml) and randomly allocated them to 
maintain ongoing triple therapy (OT) or 
switch to a ritonavir-boosted protease 
inhibitor monotherapy regimen (PI-
mono), with prompt return to combina-
tion treatment if the viral load re-
bounded. The primary outcome was loss 
of future drug options, defined as new 
resistance to one or more drugs.

At 3 years, one or more future drug 
options had been lost in two participants 
in the OT group (0.7%) and six in the 
PI-mono group (2.1%), therefore demon-
strating non-inferiority of PI-mono.

Protease monotherapy is an accept-
able alternative for long-term manage-
ment of HIV infection. 
Paton NI, Stöhr W, Arenas-Pinto A, et al. Protease in-
hibitor monotherapy for long-term management of 
HIV infection: a randomised, controlled, open-label, 
non-inferiority trial. Lancet HIV 2015; 2: 417–26.

Eltrombopag for chronic immune 
thrombocytopaenia

Chronic immune thrombocytopaenia 
(ITP) is an autoimmune disease affecting 
platelets which can result in a sustained 
risk of bleeding. Guidelines acknowl-
edge the current scarcity of treatment. 
However, eltrombopag has been shown 
to be effective in adults with chronic 
ITP. A recent multicentre trial has inves-
tigated whether eltrombopag is effective 
in children with chronic ITP. 

A total of 92 paediatric patients 
(aged 1–17 years) with chronic ITP and 
a platelet count of less than 30 x 109 /l 
were then randomised in a 2:1 ratio to 
receive eltrombopag (at varying doses) 
or placebo once daily for 13 weeks. The 
primary outcome was the proportion of 

patients achieving platelet counts of at 
least 50 for 6 or more weeks.

A total of 25 of 63 children (40%) 
satisfied that primary outcome com-
pared with just 1 of 29 (31) patients re-
ceiving placebo (significant odds ratio, 
18). Responses were similar across all 
age-stratified cohorts. Children receiv-
ing eltrombopag had proportionally 
fewer bleeding episodes.

Eltrombopag is a suitable therapeutic 
option for children with chronic ITP.
Grainger JD, Locatelli F, Chotsampancharoen T, et 
al. Eltrombopag for children with chronic immune 
thrombocytopenia (PETIT2): a randomised, multi-
centre, placebo-controlled trial. Lancet 2015; 386: 
1649–58. 

New Helicobacter pylori vaccine
Helicobacter pylori is one of the most 
common gastric pathogens, affecting at 
least half the world’s population. Infec-
tion is strongly associated with gastritis, 
peptic ulcer, gastric adenocarcinoma, 
and lymphoma. Now a new three-dose 
oral recombinant H pylori vaccine has 
been developed for children.

To test the efficacy and safety, a 
phase-3 trial in China was conducted. 
A total of 4464 healthy children (aged 
6–15 years) without a history of H 
pylori infection were randomly assigned 
to receive either the H pylori vaccine 
course or placebo. The primary endpoint 
was the occurrence of H pylori infection 
within 12 months of vaccination.

One year after vaccination, 64 events 
of H pylori infection were recorded. Of 
these, 14 were in the vaccine group, 
compared with 50 in the placebo 
group. This yielded a significant vaccine 
efficacy of 72%. However, there was 
waning of overall protection after 3 
years. No serious adverse events were 
considered vaccine-related.

The oral H pylori vaccine was effec-
tive and safe in H pylori-naïve children.
Zeng M, Mao X-H, Li J-X, et al. Efficacy, safety, and 
immunogenicity of an oral recombinant Helicobac-
ter pylori vaccine in children in China: a randomised, 
double-blind, placebo-controlled, phase 3 trial. 
Lancet 2015; 386: 1457–64. 

Filtered sunlight phototherapy 
Serious neonatal hyperbilirubin-
aemia results in very poor outcomes in 
resource-limited settings where photo-
therapy is unavailable. More recently, 
the use of filtered sunlight as a substi-
tute for phototherapy has proven a safe 
and effective method for reducing bili-
rubin. However, its relative safety and 
efficacy as compared with conventional 
phototherapy is unknown. 

Recently, a non-inferiority trial com-

paring the two methods was conducted 
in Lagos, Nigeria. The trial randomised 
447 infants with hyperbilirubinaemia 
to receive either standard phototherapy 
or filtered sunlight therapy. The primary 
endpoint was efficacy, defined as a 
slower than 0.2 dl/hour bilirubin rise (if 
aged less than 72 hours) or a decrease 
in serum bilirubin (if aged over 72 
hours) after 5 hours of treatment.

Filtered sunlight was efficacious on 
93% of treatment days, as compared 
with 90% for conventional photother-
apy. However, temperatures exceeding 
38.0°C occurred more frequently in 
the filtered sunlight infants. No infant 
required an exchange transfusion.

Filtered sunlight was non-inferior to 
conventional phototherapy for the treat-
ment of neonatal hyperbilirubinemia.
Slusher TM, Olusanya BO, Vreman HJ, et al. A rand-
omized trial of phototherapy with filtered sunlight in 
African neonates. NEJM 2015; 373: 1115–24.

Modified Valsalva manoeuvre
The Valsalva manoeuvre is a safe and 
internationally recommended first-line 
treatment for supraventricular tachycar-
dia (SVT), but these arrhythmias often re-
quire further treatment. A UK multicentre 
trial has assessed the relative efficacy of a 
modified Valsalva manoeuvre for restor-
ing sinus rhythm in patients with SVT. 
The modified manoeuvre is conducted 
semi-recumbent with supine reposition-
ing and passive leg raise immediately 
after the Valsalva strain.

Conducted in emergency depart-
ments, the trial randomised participants 
with SVT to undergo the modified or 
a standard semi-recumbent Valsalva 
manoeuvre. A 40 mmHg pressure target 
and 15 second strain was used in both 
groups. The primary outcome was to 
return to sinus rhythm after 1 minute fol-
lowing the manoeuvre.

Altogether 214 participants were 
assigned to each intervention. A total of 
37 (17%) participants assigned to the 
standard group reverted to sinus rhythm 
compared with 93 (43%) in the modi-
fied Valsalva manoeuvre – yielding a 
significant odds ratio of 3.7.

The modified Valsalva manoeuvre 
should be considered as a routine first-
line treatment for SVT.
Appelboam A, Reuben A, Mann C, et al. Postural 
modification to the standard Valsalva manoeuvre for 
emergency treatment of supraventricular tachycar-
dias (REVERT): a randomised controlled trial. Lancet 
2015; 386: 1747–53. 
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Blood pressure targets
The treatment of hypertension reduces 
the risk of adverse cardiovascular 
disease outcomes, including stroke and 
myocardial infarction. However, the 
appropriate target for systolic blood 
pressure is uncertain.

A North American trial investigated 
whether intensively treated blood pres-
sure reduced adverse cardiovascular 
outcomes compared with the standard 
target. Investigators randomised 9000 
people with a blood pressure of over 
130 mmHg to receive either intensive 
treatment (blood pressure target <120 
mmHg) or standard treatment (<140 
mmHg). The primary composite out-
come was myocardial infarction, other 
acute coronary syndromes, stroke, heart 
failure, or death.

The intervention was stopped prema-
turely after 3 years owing to a signifi-
cantly lower rates of the primary outcome 
in the intensive-treatment group com-
pared with the standard-treatment group 
(1.65% per year vs 2.19%, respectively). 
Although, all-cause mortality was also 
significantly lower in the intensive-treat-
ment group (HR, 0.73) the rates of serious 
adverse events were higher.

A blood pressure target of less than 
120 mmHg improved cardiovascular 
outcomes when compared with the 
standard target.
The SPRINT research group. A randomized trial of in-
tensive versus standard blood-pressure control. NEJM 
2015; 373: 2103–16. 

Continuous versus interrupted 
chest compressions

The interruption of manual chest 
compressions for rescue breaths during 
cardiopulmonary resuscitation (CPR) for 
patients suffering cardiac arrest reduces 
blood flow and possibly survival. A 
recent trial assessed whether continuous 
chest compressions with positive-pres-
sure ventilation had superior outcomes 
compared with interrupted compressions 
for ventilations (at a standard rate of 30 
compressions to 2 ventilations).

The cluster trial assigned emergency 
medical services to give either continu-
ous or interrupted chest compressions 
for adults with out-of-hospital cardiac 
arrest. The primary outcome was the rate 
of survival to hospital discharge.

A total of 1129 of 12 613 patients 
(9.0%) in the continuous compression 
group survived to discharge compared 
with 1072 of 11 035 (9.7%) in the 
interrupted compression group – a non-
significant difference.

Continuous chest compressions 
during CPR did not result in superior 
survival rates compared with interrupted 
chest compression for out-of-hospital 
cardiac arrest.
Nichol G, Leroux B, Wang H, et al. Trial of continu-
ous or interrupted chest compressions during CPR. 
NEJM 2015; 3: 373: 2203–14. 

Universal third trimester 
ultrasound screening

Foetal growth restriction is a major 
determinant of adverse perinatal 
outcomes, and therefore screening to 
identify small babies can differentiate 
between the healthy and pathologically 
small. In the UK and USA, only women 
with specific risk factors receive third 
trimester ultrasonography (selective 
ultrasonography); however, a new study 
has investigated the effectiveness of 
universal ultrasound screening for the 
detection of small-for-gestational-age 
(SGA) infants.

Data were reviewed from 3977 
nulliparous women who underwent 
selective and universal ultrasonography 
screening during the third trimester 
(at 28 and 36 weeks). Sensitivity for 
detection of SGA infants was 20% for 
selective ultrasonography compared 
with 57% for universal ultrasonography. 
However, due to a decreased sensitiv-
ity, for every additional SGA correctly 
identified by universal screening, two 
additional results were false positive.

Universal screening for nulliparous 
women during the third trimester tripled 
the detection of SGA infants.
Sovio U, White IR, Dacey A, et al. Screening for foe-
tal growth restriction with universal third trimester 
ultrasonography in nulliparous women in the Preg-
nancy Outcome Prediction (POP) study: a prospec-
tive cohort study. Lancet 2015; 386: 2089–97. 

Letrozole, gonadotropin, or 
clomiphene for infertility

Many women from couples who have 
unexplained infertility undergo empirical 
ovarian stimulation therapy with either 
gonadotropin or clomiphene citrate. 
Although ovarian stimulation promotes 
childbearing, it is frequently compli-
cated by multiple pregnancy. It has been 
proposed that letrozole, an aromatase 
inhibitor, may reduce multiple gestations 
while maintaining live birth rates.

A recent trial investigated the live birth 
rate and multiple pregnancy rates among 
900 women undergoing ovarian stimula-
tion therapy. Each woman was randomly 

assigned to receive up to four cycles of 
either gonadotropin (301 women), clomi-
phene (300) or letrozole (299).

After treatment, pregnancy rates were 
significantly lower with letrozole (32%) 
in comparison with standard therapy 
(22%; clomiphene or gonadotropin). 
Further, the multiple pregnancy rate with 
letrozole (13%) did not differ significant-
ly from the standard therapy (22%).

Ovarian stimulation with letrozole 
resulted in a lower pregnancy rate and 
did not alter multiple pregnancy rate.
Diamond MP, Legro RS, Coutifaris C, et al. Letrozole, 
gonadotropin, or clomiphene for unexplained infer-
tility. NEJM 2015; 373: 1230–40. 

Progesterone for 
recurrent miscarriage

Progesterone is essential for the 
maintenance of pregnancy. However, 
it is uncertain whether progesterone 
supplementation in the first trimester of 
pregnancy would increase the rate of 
live births among women with a history 
of unexplained recurrent miscarriages.

A recent multicentre trial recruited 
and randomised over 800 women suf-
fering recurrent miscarriage to receive 
either twice daily vaginal supposito-
ries containing 400 mg of micronised 
progesterone or placebo. Suppositories 
were taken following a positive preg-
nancy test through 12 weeks of gesta-
tion. The primary outcome was live 
birth after 24 weeks gestation.

The rate of live births was 65.8% 
(262 of 398) in the progesterone 
group compared with 63.3% (271 
of 428) in the placebo group – an 
insignificant difference.

Progesterone therapy in the first 
trimester of pregnancy did not result in 
a significantly higher rate of live births 
among women with a history of unex-
plained recurrent miscarriages.
Coomarasamy A, Williams H, Truchanowicz E, et al. 
A randomized trial of progesterone in women with 
recurrent miscarriages. NEJM 2015; 373: 2141–8. 

Interventions for
knee osteoarthritis 

Despite the vastly increasing numbers of 
total knee replacements performed each 
year for osteoarthritis, there is a lack of 
high-quality randomised trial evidence 
demonstrating its superior efficacy over 
non-surgical interventions. 

A multicentre randomised controlled 
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trial compared the efficacy of unilateral 
total knee replacement plus non-surgical 
intervention (including exercise, educa-
tion, dietary advice, orthotics, and pain 
relief) with that of non-surgical interven-
tions alone. Patients were asked to fill out 
questionnaires (measuring pain, symp-
toms, ability to perform activities of daily 
living, and quality of life) which were 
completed over 12 months.

In total, 100 patients were recruited 
into the trial. The patients randomised to 
the surgery plus non-surgical intervention 
had significantly greater improvement in 
their questionnaire scores compared with 
those who received non-surgical inter-
vention alone. However, the total knee 
replacement group had a significantly 
higher number of adverse events.

For patients with osteoarthritis, total 
knee replacement followed by non-
surgical treatment resulted in greater 
pain relief and functional improvement 
after 1 year when compared with non-
surgical treatment alone.
Skou ST, Roos EM, Laursen MB, et al. A randomized, 
controlled trial of total knee replacement. NEJM 
2015; 373: 1597–606. 

Wound irrigation for 
open fractures

The initial management of open frac-
tures requires thorough irrigation and 
debridement to prevent infection and 
promote healing, but the effectiveness 
of high- or low-pressure irrigation and 
the optimal irrigation solution remains 
controversial. Therefore, a randomised 
trial has investigated the effects of ir-
rigation with castile soap versus normal 
saline, and whether optimal outcomes 
are achieved with either high, low, or 
very low irrigation pressure.

The study randomised a total of 
2447 patients with an open fracture to 
undergo irrigation with either castile 
soap or saline at either high pressure 
(>20 psi), low pressure (5–10 psi), or 
very low pressure (1–2 psi). The pri-
mary endpoint measure was reopera-
tion within 12 months.

The rates of reoperation did not dif-
fer significantly between the irrigation 
pressure groups. However, there were 
significantly fewer reoperations in the 
saline group (11.6%) compared with the 
soap group (14.8%) (HR 1.32).

The rates of reoperation were similar 
regardless of irrigation pressure, but the 
reoperation rate was lower when saline 
was used.
The FLOW investigators. A trial of wound irrigation 
in the initial management of open fracture wounds. 
NEJM 2015; DOI: 10.1056/NEJMoa1508502.

Long working hours and 
cardiovascular disease

Long working hours may increase the 
risk of cardiovascular disease, but data 
substantiating this link are scarce and 
imprecise. Therefore, a new systemic re-
view and meta-analysis was conducted 
to further investigate the hypothesis.

Authors included 25 studies from 
developed countries that incorporated 
data from over 500 000 individuals who 
were free from either stroke, coro-
nary heart disease (CHD), or both, at 
baseline. Participants had their working 
hours categorised as standard (35–40 
hours per week) or long (>55 hours), 
and were then followed for 7 years to 
monitor their cardiovascular outcomes.

Even after adjusting for age, sex, and 
socioeconomic status, the meta-analysis 
concluded that compared with standard 
hours, long working hours were associ-
ated with a significantly increased risk 
of coronary heart disease (relative risk 
(RR), 1.13). There was also a significant 
increase in the risk of stroke for people 
with long working hours (RR, 1.33).

Employees who work long hours 
have a higher risk of stroke than those 
working standard hours; the association 
with coronary heart disease is weaker.
Kivimäki M, Jokela M, Nyberg ST, et al. Long work-
ing hours and risk of coronary heart disease and 
stroke: a systematic review and meta-analysis of 
published and unpublished data for 603 838 indi-
viduals. Lancet 2015; 386: 1739–46. 

Community-led water 
sanitation intervention

Over one billion people in the world still 
practise open defecation. The community-
led total sanitation (CLTS) intervention 
uses participatory methods and behaviour 
change to eliminate the practise of open 
defecation and promote the building of 
toilets. A recent cluster trial has investi-
gated the impact of CLTS implementation 
on child health in rural Mali.

A total of 120 village clusters 
(including 4500 households) were 
randomly assigned to receive CLTS 
or no intervention. Investigators then 
monitored health outcomes for children 
within each cluster for 18 months. 

Results showed that despite large 
increases in access to private toilets and 
a reduction in open defecation rates 
within the intervention villages, no 
difference was observed in the rates 
of childhood diarrhoea between the 

intervention and control villages (22% 
vs 24%, respectively). However, chil-
dren in the CLTS villages were mildly 
taller and less likely to be stunted than 
those in the control villages.

CLTS, a behavioural intervention 
promoting sanitation, did not affect the 
prevalence of childhood diarrhoea.
Pickering AJ, Djebbari H, Lopez C, et al. Effect of 
a community-led sanitation intervention on child 
diarrhoea and child growth in rural Mali: a cluster-
randomised controlled trial. Lancet Global Health 
2015; 3: 701–11.

Zinc deficiency and rising 
atmospheric CO2

Zinc deficiency has been consistently 
shown to be associated with compro-
mised immune function and increased 
risk of infectious disease mortality 
and morbidity. Estimates suggest the 
deficiency is currently responsible for 
a large global disease burden (100 000 
deaths per year). Further, increasing 
concentrations of atmospheric carbon 
dioxide (CO2) lower the content of 
zinc in important crops. To assess the 
consequences of rising CO2 levels on 
zinc deficiency, a recent modelling 
study has used predicted CO2 levels for 
2050 to estimate the future prevalence 
of zinc deficiency in 188 countries. The 
total number of new people estimated 
to be placed at risk of zinc deficiency by 
2050 was 138 million. The people most 
likely to be affected live in sub-Saharan 
Africa and South Asia, with 48 million 
zinc-deficient individuals residing in 
India alone. The model predicted that 
the absolute increase in the proportion 
of the global population at risk under 
elevated CO2 levels was 2–3%.

Increased anthropogenic CO2 emis-
sions will cause a significant global rise 
in zinc deficiency.
Myers SS, Wessells KR, Kloog I, et al. Effect of 
increased concentrations of atmospheric carbon di-
oxide on the global threat of zinc deficiency: a mod-
elling study. Lancet Global Health 2015; 3: 639–45.
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See page 39 to test yourself on this article
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Q1. The World Malaria Report 2015: prospects for 
malaria elimination

i)  Bruce Aylward and colleagues identified three main 
sets of possible eradication factors by drawing on 
four previous attempts to wipe out diseases, such as 
malaria. What are these three main factors?

Q2. Drop by drop: improving African blood services

i)  Why is it important to develop an African evidence-
base on blood collection and use?

Q3. Medicine: Advances in endoscopy

i) Ninety-eight (98 subjects underwent cryoablation for 
Barrett’s oesophagus and high-grade dysplasia. What 
percentage of subjects who underwent the treatment 
had complete eradication of high-grade dysplasia?

 a) 88%
 b) 97%
 c) 65%

ii)  Spyglass pre-oral cholangioscopy is appealing to 
therapeutic endoscopists, but why?

Q4. Clinical Review: Paediatrics

i)  There is a risk of pneumothorax and possibly 
retinopathy of prematurity if care is not taken 
regarding oxygen concentration when using the 
bubble continuous positive airway  pressure (bCPAP) 
system. If the gas is not adequately humidified, what 
are the risks? 

Q5. Clinical Review: Dermatology

i) How does scabies transmission occur?

ii)  Name three scabies topical treatments?

Q6. Clinical Review: AIDS

i)  Sub-Saharan Africa continues to bear the brunt of 
the HIV/AIDS epidemic with 25.8 million adults and 
children living with HIV, but what percentage is the 
global total?

 a) 50%
 b) 93%
 c) 70% 

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 of 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. 1. Biological and technical feasibility; 2. Costs and  
benefits; 3. Societal and political considerations. 

Q2. Because of cultural differences, often use is 
different. Foreign solutions aren’t necessarily 

 African solutions.

Q3. i) Answer b) 97%. Fifty-eight participants had 
complete eradication of high-grade dysplasia, and no 
serious adverse events or perforations were reported.

ii) A direct intraluminal view of the biliary duct system 
offers possibilities for diagnosis and interventions 
beyond that which other imaging or endoscopic 
modalities can provide. Spyglass is a single-operator 
cholangioscope with four-way deflected steering and 
a working channel allowing visual examination of 
bile ducts, tissue sampling and therapy to evaluate 
and treat various pancreatobiliary diseases.

Q4. i) Drying of the nasal mucosa; bleeding and nasal 
obstruction; and ill-fitting nasal prongs may cause 
septum damage.

Q5. i) Transmission of scabies occurs through direct 
and prolonged contact, and possibly through sharing 
contaminated clothing or bedding.

ii) You could have chosen any of the following: 
Permethrin, Crotamiton, Benzyl benzoate, malathion, 
sulphur compounds, and lindane The efficacy of 
topical treatments is higher if they are reapplied 
after one to two weeks because of the life cycle 
of the mite. Bedding, clothing, and towels used 
in the previous three days by the index case and 
all contacts should be decontaminated by either 
washing in hot water or sealing in a plastic for at 
least 72 hours in order to destroy any scabies mites, 
as they are not able to survive for more than 2–3 days 
away from human skin.

Q6. i) Answer c) The global total of adults and children 
living with HIV/AIDS is 70%, with 70% of the global 
total contracting new HIV infections, and 66% (of the 
global total) of deaths caused by the infection.

Answers

CPD Challenge
Questions
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Obstruction unknown (answers on page 33)

Joseph, aged 21, arrived at the clinic having had a sore throat for four days. He looked ill, was pale, 
rather than florid, with a pulse of 120 beats per minute and a temperature of 37.5ºC. Apart from 
the constant pain in his throat he also was very distressed by an acute pain he felt when trying to 
swallow solid or liquid food. He had always been well until now, with no history of previous sore 
throats apart from the usual minor cold. He was tall and slim, and as an amateur athlete he neither 
drank nor smoked. Seven days before he had had two lower wisdom teeth removed, but there had 
been a gap of 48 hours between the extractions and the start of the sore throat.

Q1  How would you continue with Joseph’s management?
 a) Prescribe an antibiotic and wait and see how he progresses over the next   
  few days.
 b) Refer back to his dentist for more detailed management of the extraction sites.
 c) Take bloods for white cell count and C-reactive protein.
 d) Consider ordering a CT scan of the head and neck.
 e) Apply cold packs to his throat and jaw.
 f) Assume that the delay between extraction and onset of symptoms rules out that  
  the two are connected.

You find that it is difficult to examine his mouth and pharynx because of trismus, but you do deter-
mine that the floor of his mouth is pushed upwards. Both sides of his neck and his submandibular 
region are swollen and tender. His voice is husky, and he is finding it difficult and painful to speak 
clearly. His white cell count is 27.5 x 109/L, and his C-reactive protein is above 3,000 nmol/L.

Q2 The seriousness of his condition is now plain. You are worried about possible   
 impending airways obstruction. What are your next steps?
 a) Try to examine his throat in more detail, using a laryngoscope.
 b) Refer immediately to the oral surgery unit.
 c) Ask for an urgent contrast enhanced CT scan of his head and neck. 
 d) Ensure that any airway assessment is done only when a specialist anaesthetist  
  is present.
 e) Initiate intravenous antibiotic therapy and sedation, and rule out surgery.

Q3 Given that some cases like Joseph’s may lead to complete airway obstruction, which  
 of the following are ‘red flag’ signs and symptoms for emergency treatment?
 a) Stridor
 b) Drooling
 c) Raised tongue
 d) Swollen floor of the mouth
 e) Dysphonia
 f) Rapid breathing

Q4 How did the clinical team manage Joseph’s condition?
 a) With tracheostomy alone plus sedation.
 b) Incision and drainage of the neck spaces without tracheostomy.
 c) Widespread surgery to drain the swollen tissues under a protected airway.
 d) High dose steroids with antibiotics, complete rest and sedation.
 e) Involvement of a multidisciplinary team including surgeons, anaesthetists and  
  radiologists.
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