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December brought the sad news that 
Dr. Halfdan Mahler, the World Health 
Organization’s (WHO) Director-General 
from 1973 to 1988 had passed away. He 
had his difficulties in coping with the 
global HIV pandemic when it surfaced 
in the mid 1980s (echoes of the struggles 
the organization had with Ebola in recent 
times), but it was his initiative that led to 
what I think must still be the most quoted 
health conference of all time, the historic 
Alma Ata (now Almaty) conference in 
Kazakhstan back in 1978. It formally 
launched ‘Health for All by 2000’ and 
firmly identified Primary Health Care 
(PHC) as the way forward. Indeed it 
was probably an important influence 
on the first publisher of this journal, 
who launched Africa Health a couple of 
months later.

Alas for Africa, much of the legacy was 
in the slogan. There wasn’t enough under-
standing of what it takes to drive funda-
mental change within health systems dom-
inated by doctors intent on curing disease, 
rather than preventing the disease in the 
first place. The ‘movement’ also foundered 
on the global economic malaise in the 
decade that followed with much of Africa 
in economic reverse, trussed by interna-
tional loans delivered with conditionality 
of social sector emaciation. Two years ago 
I recall an emotional appearance from Dr. 
Mahler to endorse Universal Health Care 
(UHC) as a strategy at the World Health 
Assembly. It was as if Health for All was 
being relaunched.

But there are differences. UHC seeks 
to ensure all people obtain health ser-
vices without suffering financial hardship 
when paying for them, while Mahler 
himself clarified his vision as: ‘Health for 
All implies the removal of the obstacles 

to health – that is to say, the elimination 
of malnutrition, ignorance, contaminated 
drinking water, and unhygienic housing 
– quite as much as it does the solution 
of purely medical problems such as a 
lack of doctors, hospital beds, drugs and 
vaccines’. His vision wasn’t shared by 
all. Sadly the major financiers of health 
took a different view. The United Nations 
Development Programme garnered sup-
port of the World Bank and Unicef to 
launch a series of vertical programmes 
to eliminate specific diseases rather than 
joining Mahler’s vision. It was as if there 
was a counter-revolution against the 
maestro’s vision.

And so we moved from PHC to UHC, 
(with a few interloping initiatives in 
between) and who knows what will be 
next. I was a great proponent of PHC at 
launch, but in time came to realise how 
it struggles as a concept, unless everyone 
in the health team embraces it and puts it 
at the centre. Few did, so funds were not 
forthcoming. On UHC I remain a sceptic. 
Traditional health insurance schemes are 
too inefficient to garner user confidence, 
and informal sector engagement is al-
ways going to be a struggle.

RIP Dr. M. Your vision embraced 
humanity. And thank you for also being 
press friendly! You were the last DG of 
WHO who one could access easily for 
comment or opinion!

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. 

Alcohol causes cancer
The medical evidence against alcohol is strong and yet it 
seems almost untouchable in terms of criticism in many 
societies. Shima Gyoh wonders quite how it has achieved 
such a lauded position

The news that the only drinkable alcohol, ethanol, is 
carcinogenic and responsible for 5.8% of cancer deaths 
worldwide is shocking even to most medical profes-
sionals. It shouldn’t have been, because the World 
Health Organization’s International Agency for Research 
on Cancer (IARC) declared alcohol a carcinogen in 
1988. The seven sites specified are the oropharynx, the 
larynx, the oesophagus, colon, rectum, liver and the 
female breast, but the effect is suspected to be more 
widespread. Medical textbooks tell us that alcohol is a 
poison for liver cells even in minute quantities, but the 
liver has tremendous regenerative powers and, with-
out other unfavourable factors, most people get away 
without symptomatic disease. With respect to causation 
of cancer, there is no variation with the beverage type: 
the weaker preparations of ethyl alcohol, like beers and 
wines have equal potency as spirits and liqueurs, and 
there is no safe level of drinking. Mercifully, the effect is 
reversible after some time on stopping drinking.

Alcohol is rapidly absorbed into the blood from the 
stomach, as anyone who takes a swirl on an empty 
stomach will feel the effect on the brain within minutes. 
The carcinogenic effect is obviously not from physical 
contact, or the sites would have been along its path 
from the mouth and the more concentrated preparations 
would be more dangerous. It also enters the cells quite 
rapidly. It has been stated that the biological mecha-
nisms by which alcohol causes cancer are not well un-
derstood, but the epidemiological evidence leaves little 
doubt that it does. Nevertheless, the available scientific 
facts are for me highly convincing. In the cell, alcohol 
is first metabolised to acetaldehyde which can damage 
DNA and is a well-known carcinogen, then to acetate. 
The carcinogenic effect might differ at different sites as 
the action is multiplicative, with, for example nicotine, 
increasing the incidence in many sites, and with oestro-
gen in the breast. Unknown factors, including the ge-
netic may operate in many ways on many other tissues. 
For example, slower clearance of acetaldehyde from 
salivary tissue may result in high concentrations and 
explain the higher incidence in the aerodigestive tract. 
The effect is reversible on cessation of intake, reaching a 
decrease of around 5% for hepatocellular carcinoma.

Much has been made of the cardiovascular benefit of 
red wine, but the claim is controversial, and if it occurs 
at all, it is small and related to drinking less than 14 

units per week. Any benefit quickly tips over into danger 
when the dose is exceeded.

Ethyl alcohol has wormed its way, over the ages, 
into the centre stage of human existence, culture and 
entertainment, described as a multifaceted entity—a 
social lubricant and sophisticated dining companion. 
Tobacco also once occupied a similar secure position, 
but its harmful effects are more prominent, easier for the 
public to identify and to believe. Nevertheless, when 
they were publicised, society went into denial, strongly 
supported by the highly lucrative industry that tobacco 
had spurned. Despite the overwhelming reasons for the 
habit to become part of the history of human folly, it 
continues today, though admittedly, its social status has 
been seriously dented. Protecting the rights of non-
smokers has assisted in the fight against smoking.

Alcohol drinking does not provide much opportu-
nity for curbing moderate intake. Under conditions of 
overindulgence its social effects cause havoc in society 
and can be legislated against. Exceedingly wealthy 
industries have sprung up around alcohol production, 
most African market days occur every five days, the 
length of time it takes to brew alcohol from grain grown 
on the farm. Although a few religions ban its drink-
ing, ritual wine drinking is part of many traditions and 
religions including Christianity. Habituation to alcohol 
is common, often passionate, and many human social 
activities revolve around drinking. It is the centre of the 
exceedingly popular nightclub life.

Denial has already set in for alcohol. Scientists in the 
pay of rich alcohol companies pick on scientific uncer-
tainties and technicalities to counteract and undermine 
health messages, as was recently done after an interna-
tional symposium on alcohol and cancer in New Zea-
land when another scientist associated with the alcohol 
industry declared that moderate drinking was safe. 

Human beings have always sought for drugs that 
would alter their mood and their mental perception 
of the world. Many substances have been discovered, 
from tobacco, though alcohol to powerful ones like 
the opiates, cocaine and lysergic acid dehydroge-
nase. Tobacco and alcohol, two substances that have 
no food value were mistakes humanity made at the 
time it had no knowledge of their harmful effects and 
they have become impossible to stop. Yet we are set 
to repeat the mistakes as pressure groups for legalis-
ing similar substances increase their success, now 
for cannabis with known harmful effects even in the 
short run, and unknown ones in the long-term. When 
are we going to learn?

FeatureOpinion
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Leaving no one behind
Francis Omaswa looks at the challenges in designing health 
systems for accelerating the achievement of the Sustainable 
Development Goals

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

The months leading to the end of 2016 saw a flurry of 
activity around positioning for the acceleration of the 
achievement of the Sustainable Development Goals 
(SDGs). At ACHEST we convened several meetings 
including a regional consultation of think tanks and aca-
demic institutions in September 2016 with support from 
International Development Research Centre of Canada 
and the 3rd African Health Systems Governance Network 
in October 2016 supported by the USAID. In November 
2016, ACHEST participated at a meeting in Rio de Jenairo 
and at the Global summit on Health Systems Research, 
Vancouver. In December 2016, one of our colleagues 
was at another meeting on SDGs convened by the UN 
in Vienna, while I attended two meetings in Geneva on 
Universal Health Coverage and a high level ministerial 
meeting on the UN Secretary-General Commission on 
Health Employment and Economic Growth. Two other 
ACHEST colleagues were on mission to Nigeria to moni-
tor migration of health workers.

So with all this activity, what is going on? Where are we 
going and how do we get there with the SDGs as soon as 
possible ‘leaving no one behind’ as the slogan states? 

This is how I see it. Our first and most important job 
is to create the right climate of opinion that will enable 
global and regional actors to support country health 
systems that leave no one behind. The future health sys-
tem should be one that is ‘wellness-based as opposed to 
illness-based’ systems of today. 

Who will be the key players? First and foremost it 
is the individuals, the ordinary person everywhere, 
together with their households and communities who 
should be empowered to own and take responsibility 
for maintaining their own health, which in most cases is 
inborn and self-regulated. The internal environment of 
each persons’ body is scientifically very carefully self-
regulated, creating a harmonious physiological balance 
that gives the feeling of wellness and wellbeing. It is 
very often the behaviour of people as individual house-
holds and communities that disorganise this ‘mileau 
interior’, originally described by Frenchman Claude 
Barnard. We introduce substances into our bodies and 
treat our bodies in ways that disturb this well balanced 
internal environment, resulting in the loss of wellness.

A wellness-based health system can only work if it 
is owned and driven by individuals in the way they live 
out their daily lives. It is therefore the most important 

duty of the health system to provide the population with 
information that creates a high-level of health literacy 
and empowers people to possess and apply knowledge 
for making lifestyle choices that maintain and promote 
individual and community health and wellness. 

Empowering individuals to maintain wellness should 
create in the population a sense of ownership of the 
health system, as was envisioned in the Alma Ata Decla-
ration where one of the tenets was the ‘active participa-
tion of the people themselves’. Not only that, but this 
should also empower the population to demand quality 
health services and contribute to a better performance of 
‘their’ health system. This is also a realistic entry point for 
getting the balance right between the illness-based and 
wellness-based health services.

It is individuals who bring themselves together to 
create groups known as Civil Society Organisations Pro-
fessional Associations, Trade Unions, and even political 
parties. These institutions are the vehicles for ensuring 
that the visibility of the health agenda remains high, 
relevant and acceptable within context. These institu-
tions need to be supported and decentralised as near 
the households as possible.

Another key player is national governments. I heard 
African delegates, in one of the December meetings in 
Geneva, lamenting the failure of the international com-
munity to create positive change in the performance of 
African health systems. My questions are: Where are the 
African governments and other African health leaders 
themselves in this equation? Why blame others and not 
ourselves? Where is the ownership and accountability? 
As I have written elsewhere in the past, we need to feel 
the pain and shame, and cause sustainable African led 
change for ourselves.

Other critical players are regional and sub-regional 
groups who can facilitate convening and joint learning, the 
international health community, including the UN family 
and financial institutions, who should all rethink their strat-
egies to better support the approaches articulated here.

Finally, accelerating the achievement of SDGs will re-
quire intense intersectoral collaboration and from my expe-
rience working in and with government, this is not easy. To 
address this challenge, the think tank meeting in Kampala 
recommended that we should assemble evidence through 
locally contextualised multi-sector studies and tactfully 
use the data for advocating for integrated primary health 
systems. It appears this message is gaining momentum as I 
was delighted to hear Bill Gates talking about strengthen-
ing health delivery systems only last week. We still have a 
lot of work to create that right climate of opinion.

FeatureOpinion
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Crucial in the use of the database is the 
need to understand the filtering options (see 
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download. You can now read the latest edition 

and archived editions of Africa Health on the go.

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

the app store.

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

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

the archive will be added in due course.

The new Africa Health 
app has arrived!
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Ebola vaccine trial 
provides high protection 
against disease

An experimental Ebola vaccine was 
highly protective against the deadly 
virus in a major trial in Guinea, ac-
cording to results published in The 
Lancet. The vaccine is the first to 
prevent infection from one of the most 
lethal known pathogens, and the find-
ings add weight to early trial results 
published in 2015.

The vaccine, called rVSV-ZEBOV, 
was studied in a trial involving 11 841 
people in Guinea during 2015. Among 
the 5837 people who received the 
vaccine, no Ebola cases were record-
ed 10 days or more after vaccination. 
In comparison, there were 23 cases 10 
days or more after vaccination among 
those who did not receive the vaccine.

The World Health Organization 
(WHO), together with Guinea’s Minis-
try of Health, Médecins Sans Frontières 
and the Norwegian Institute of Public 
Health, led the trial in collaboration 
with other international partners.

‘While these compelling results 
come too late for those who lost their 
lives during West Africa’s Ebola epi-
demic, they show that when the next 
Ebola outbreak hits, we will not be de-
fenceless,’ said Dr Marie-Paule Kieny, 
WHO’s Assistant Director-General for 
Health Systems and Innovation, and 
the study’s lead author.

The trial took place in the coastal 
region of Basse-Guinée, the area of 
Guinea still experiencing new Ebola 
cases when the trial started in 2015. 

To assess safety, people who re-
ceived the vaccine were observed for 
30 minutes after vaccination, and at 
repeated home visits up to 12 weeks 
later. Approximately half reported mild 
symptoms soon after vaccination, in-
cluding headache, fatigue and muscle 
pain, but recovered within days with-
out long-term effects. Two serious ad-
verse events were judged to be related 
to vaccination (a febrile reaction and 
one anaphylaxis) and one was judged 
to be possibly related (influenza-like 
illness). All three recovered without 
any long-term effects.

Feature FeatureNews

Novartis’ healthcare programme 
to increase availability of 
essential medicines
Novartis announced the launch of an 
innovative technology-based healthcare 
programme called SMS for Life 2.0 in 
Kaduna State, Nigeria. 

The programme aims to increase the 
availability of essential medicines and 
improve care for patients across the 
region by using simple, available, and 
affordable technology.

Joseph Jimenez, CEO of Novartis 
said: ‘Companies must join forces with 
the public sector to co-create innovative 
solutions to improve access to health-
care around the world. This is the first 
step in what we hope will be an im-
pactful public health initiative, unleash-
ing the potential of mobile technology 
and big data to increase the quality of 
care for underserved patients.’

SMS for Life 2.0 builds on the SMS 
for Life programme launched by Novar-
tis in 2009, which used cell phones to 
manage stock-outs of malaria medi-
cines in more than 10 000 healthcare 
facilities in sub-Saharan countries. The 
new and enhanced SMS for Life 2.0 
programme will now use smartphones 
and tablet computers to address key 
operational challenges at peripheral 

Doctors estimate one in four Zimba-
bweans battles depression or anxiety, 
but there are just 12 psychiatrists treat-
ing the entire population of 14 million.

‘We cannot possibly go the route of 
training psychiatrists and psychologists 
because it would take 15 years,’ said Dr. 
Victoria Simms of the London School of 
Hygiene and Tropical Medicine.

Local doctors have come up with a 
simple, but seemingly effective, answer. 
Wooden seats, or ‘friendship benches’, 
were installed on the grounds of several 
health clinics in Harare. Visitors were 
offered six one-on-one counselling ses-
sions with lay health workers, known as 
‘grandmother health providers’.

‘Those women were trained ‘to offer 
problem-solving therapy,’ Simms said. 

Zimbabwe tackles mental 
health with ‘friendship benches’

healthcare facilities in Kaduna State.
Local healthcare workers will be able 

to track stock levels of essential antima-
larials, vaccines, and HIV, tuberculosis 
and leprosy treatments, and send notifi-
cations to district medical officers when 
stock levels are low. The programme will 
also monitor surveillance parameters of 
malaria, maternal and infant deaths and 
seven other diseases, including measles, 
yellow fever and cholera. In addition, 
SMS for Life 2.0 will enable training of 
healthcare workers in local facilities us-
ing on-demand eLearning modules.

‘With more than six million people, 
Kaduna is Nigeria’s third most populous 
state. We hope the programme will 
improve healthcare services by expand-
ing access to essential medicines, thus 
reducing disease prevalence in com-
munities,’ said Dr. Hadiza S. Balarabe, 
Executive Secretary of Kaduna State Pri-
mary Health Care Development Agency. 

In addition to the launch in Nigeria, 
Novartis and its non-profit partner Right 
to Care, have signed a memorandum of 
understanding with the Zambian Ministry 
of Health to deploy SMS for Life 2.0 in up 
to 2000 health facilities across the country.

‘And so the patient explains what all 
their problems are, and it is opening up 
the mind in the sense of allowing the pa-
tient to see that they can do something 
about their problems.’

The study involved more than 550 
patients. After six months, 14% of the 
patients in the friendship bench group 
reported symptoms of depression, com-
pared to 50% in a control group. They 
were also five times less likely to have 
suicidal thoughts.

That success has led to friendship 
benches being rolled out at 60 clinics in 
Harare and two other cities. 

Researchers say it could be a blue-
print for mental health in low-income 
regions, and could even offer lessons for 
treatment in richer countries.
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Malaria continues to outsmart 
control programmes and controls
Despite major progress in the fight against 
malaria, the mosquito-borne disease 
remains an acute public health problem, 
particularly in sub-Saharan Africa, home 
to 90% of the world’s malaria cases, ac-
cording to an annual flagship report by 
the World Health Organization (WHO).

‘We are definitely seeing progress,’ 
said Pedro Alonso, Director of the WHO 
Global Malaria Programme. ‘But the 
world is still struggling to achieve the high 
levels of programme coverage that are 
needed to beat this disease,’ he added.

The report reveals that children and 
pregnant women in sub-Saharan Africa 
have greater access to effective malaria 
control. Across the region, a steep in-
crease in diagnostic testing for children 
and preventive treatment for pregnant 
women has been reported over the last 
five years. Among all populations at risk 
of malaria, the use of insecticide-treated 
nets has expanded rapidly.

According to the World Malaria Re-
port 2016, there were 212 million new 
cases of malaria and 429 000 deaths 
worldwide in 2015.

Sub-Saharan Africa carries a dispro-
portionately high share of the global 
malaria burden. In 2015, the region was 
home to 90% of malaria cases and 92% 
of malaria deaths. Children under five 
years of age are particularly vulnerable, 
accounting for an estimated 70% of all 

The Bill & Melinda Gates Founda-
tion is investing as much as US$140 
million to support development of a 
tiny implantable drug pump it believes 
could help prevent people in sub-
Saharan Africa and elsewhere from 
becoming infected with HIV, the virus 
that causes AIDS.

The matchstick-size pump is being 
developed by Intarcia Therapeutics Inc., 
a closely held Boston biotechnology 
company. It can hold six or 12 months’ 
supply of medicine and is designed to de-
liver microdoses continuously to patients, 
ensuring they stay on the treatment.

The new investment comes amid 

Female literacy link to 
high teenage pregnancy 
rate in Africa

A high teenage pregnancy rate in 
Africa is directly linked to poor female 
literacy, researchers have found.

The continent has one of the high-
est levels of teenage pregnancies in 
the world, but until now there have 
been few investigations into the deter-
mining factors.

A new study conducted by Univer-
sity of Wolverhampton academics uses 
World Bank Organisation data to exam-
ine social and economic influencers.

In a series of two articles, results 
suggest that healthcare expenditure, fe-
male literacy rate and Gross Domestic 
Product (GDP) per capita are the main 
predictors of teenage pregnancy, with 
the literacy rate being the key predictor.

Poor access to sexual health 
services and urbanisation were also 
determinants of teenage pregnancy 
amongst developing countries.

Opeyemi Odejimi, a doctoral 
student who worked with senior public 
health lecturer, Denise Bellingham-
Young, while studying for her Master of 
Public Health degree have put together 
recommendations in a policy path-
way document, including strategies to 
increase female literacy, which they 
believe would help reduce the rate.

Opeyemi said: ‘A significant strong 
relationship was observed between 
literacy rate with contraceptive preva-
lence rate and healthcare expenditure, 
illustrating that in African countries 
where literacy rate is high, contracep-
tive prevalence rate and healthcare 
expenditure is also high.’

She added policies to increase 
female literacy rate in Africa would also 
help ensure that individuals are literate 
enough to understand the sex and rela-
tionship education given, and are able 
to dispel myths and misconception.

The report is a large population-based 
study with national coverage of all coun-
tries in Africa and the findings are repre-
sentative of the continent as a whole. 

Gates Foundation to invest in 
HIV prevention device

FeatureNews

malaria deaths.
Eliminating malaria in at least 10 

countries is a goal for 2020. The report 
shows that prospects for reaching this 
target are bright: In 2015, 10 countries 
and territories reported fewer than 150 
indigenous cases of malaria, and a 
further nine countries reported between 
150 and 1000 cases.

Countries that have achieved at least 
three consecutive years of zero indig-
enous cases of malaria can apply for the 
WHO certification of malaria elimina-
tion. In recent months, the WHO Direc-
tor-General certified that Kyrgyzstan and 
Sri Lanka had eliminated malaria.

Last month, WHO announced that 
the world’s first malaria vaccine would 
be rolled out through pilot projects in 
three countries in sub-Saharan Africa. 
Vaccinations will begin 2018.

a flurry of fresh efforts to develop HIV 
prevention strategies.

The National Institute of Allergy and 
Infectious Diseases announced a global 
4500-patient clinical trial to test whether 
injections every eight weeks of an experi-
mental HIV drug, cabotegravir, from UK-
based ViiV Healthcare is effective in pre-
venting HIV infection. In November 2016, 
the first efficacy study of an HIV vaccine in 
seven years begun in South Africa.

This is ‘one of the most exciting years 
ever in HIV prevention,’ said Mitchell 
Warren, executive director of AVAC, a 
global HIV advocacy organisation sup-
ported by the Gates Foundation.
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Using mHealth to track 
and treat HIV in Africa

The Vodafone Foundation is launching 
an mHealth programme in Lesotho 
that enables healthcare workers (HWs) 
to treat people with HIV, while also 
paying for transportation costs.

The Vodafone Foundation is launch-
ing the platform in Lesotho, a small 
country of some two million people 
completely surrounded by South 
Africa. In conjunction with the Lesotho 
Ministry of Health, the foundation is 
launching an mHealth app for HWs 
that tie into a central database and 
M-Pesa, a mobile money service used 
throughout sub-Saharan Africa.

Through the programme, HWs in 
mobile clinics throughout the country 
will provide onsite HIV testing, then 
register those testing positive in the 
central database. Healthcare providers 
will use that database to coordinate 
care for those patients, who can tap 
into M-Pesa for money to pay for trans-
portation to the nearest health clinic.

While the programme is focused 
on pregnant women, mothers and 
young children, officials hope to 
extend it to all of the population even-
tually. Lesotho’s government has also 
announced that the program will be 
fully funded by mid-2017.

The project is one of dozens of 
mHealth programmes focusing on 
public health issues and vulnerable 
populations in Africa, which offers 
plenty of examples to the devel-
oped world of how mobile health 
technology can be used to improve 
access and outcomes in targeted 
populations. In nearby Tanzania, for 
example, a smartphone-based pro-
gramme launched by the University 
of Glasgow is helping HWs identify, 
treat and contain rabies. And mHealth 
and telehealth programmes played a 
significant role in containing the Ebola 
outbreak in 2014.

Lesotho also makes an ideal testing 
ground for an mHealth programme 
focused on improving access for 
underserved populations: The country 
is mountainous and rural, with 40% of 
the population living below the inter-
national poverty line of US$1.25 a day.

Feature FeatureNews

Delegates from the Economic Commu-
nity of West African States (ECOWAS) 
met at the end of last year at a three-day 
cross-border meeting to discuss epidem-
ic-prone disease.

The meeting was intended to 
strengthen the epidemiological surveil-
lance and response to many epidemics 
through implementing Integrated Disease 
Surveillance and Response (IDSR), in 
accordance with the memorandum of 
cooperation for epidemics control.

Speaking at the meeting, Catherine 
Cooper, head of prevention and control 
at the Ministry of Health said they are 
pleased to have such a meeting after 
the Ebola virus has recently devastated 
the three Mino River Union countries 
and extended to other countries in the 
ECOWAS region.

‘We have learned that disease has 
no border. Outbreak diseases can 
spread from one country to another 
country and from one continent to 
another continent. And we know that 
international travel is prominent,’ Coo-

ECOWAS launch cross border 
meeting on epidemic disease

per said. ‘It is therefore very important 
and critical that we as countries prepare 
ourselves with technical support from 
our partners to strengthen our cross-
border surveillance’.

‘Our public health emergency 
preparedness must first start in our 
individual countries, we must set our 
propriety well so that we increase the 
capacity at the country level so as to 
prevent, to detest and to response to 
any public health emergency of interna-
tional concern,’ she added.

The head of disease prevention and 
control at the World Health Organiza-
tion, Dr. Clement Peter said the meeting 
provides a unique opportunity to im-
prove cross border collaboration beyond 
the landscape and lens of epidemic-
prone diseases.

He noted that lessons learned from 
the recent Ebola virus crisis created the 
momentum to strengthen cross border 
conversations as evident by several 
cross border coordination meetings 
and interventions.

Nonprofit cosmetic surgery for 
breast cancer survivors
Dr. Kwasi A. Debra, a US based Ghana-
ian cosmetic surgeon, is wishing to set 
up a West African nonprofit cosmetic 
surgery unit for breast cancer survivors.

He is hoping that more people 
across the West African sub-region 
come to benefit from the treatment unit. 
Partners and potential sponsors have 
begun working together to make the 
West Africa Nonprofit Cosmetic Surgery 
Unit (WANCSU) a possibility by the 
close of 2025.

‘Based on my years of experience 
from working in Ghana on women 
coming from across various West Afri-
can countries to the CCSG, I have been 
able to identify some of these needs to 
be in the forms of breast reconstruction 
and cosmetic procedures for people 
who have had breast cancer and have 
received treatment,’ Dr. Debra said.

The cosmetic surgeon went on to 
say that ‘…some of these women after 
receiving breast cancer treatment might 
have prosthesis fitted to create the ap-

pearance of an actual breast. Eventually, 
some of them though need extensive sur-
gery that might seem reconstructive with 
certain cosmetic components involved.’

‘It is for situations like these that 
make me want to invest in setting up the 
WANCSU non-profit unit where we can 
get potential sponsors to help us assist 
people that need cosmetic surgery related 
treatment that is not vanity but more hu-
manitarian oriented,’ the surgeon said.

Cosmetic and plastic surgeons from 
all over the world and Africa would be 
encouraged to lend expertise and time to 
treating patients within the West Africa 
sub-region.

‘My partners and I are calling on any-
one interested in helping make this 2025 
dream of ours to set up WANCSU a real-
ity to reach out so we can start laying the 
foundation stone for this all important 
humanitarian responsibility,’ he said.

Anyone interested in Dr. Debra’s 
WANCSU project can contact him via 
email: concierge@aestheticlavc.com.
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The potential role for mass drug 
administration in malaria elimination
Trials have shown that malaria transmission can be controlled by drugs. 
Professor William R Brieger discusses the key issues — and pitfalls — of such 
as strategy

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

As malaria control interventions are scaled up and 
sustained, and malaria transmission levels decline and 
prevalence falls, an increasing number of countries 
are starting to see elimination on the horizon. To help 
achieve this, countries are exploring strategies involving 
widespread distribution of antimalarial drugs, primarily 
artemisinin-combination therapies (ACTs), to asymp-
tomatic individuals. Three approaches include mass 
drug administration (MDA) and mass screening, treat-
ment (MSaT) and focal MDA or screening and treatment 
(FMAD/FSAT).1

According to the US Centres for Disease Control and 
Prevention (CDC), ‘MDA is the treatment of the entire 
population in a geographic area with a curative dose 
of an antimalarial drug without first testing for infection 
and regardless of the presence of symptoms’.2 Herein 
we will review the basic elements for organising MDA, 
the precautions needed for pregnant women and the 
special circumstances such as health emergencies, 
where MDA may be valuable.

Elements of MDA
The World Health Organization stresses that…

  MDA is conducted in a coordinated manner, 
so that the drug is taken at approximately the 
same time by the whole population at risk, 
often at repeated intervals. The objectives of 
MDA can be to reduce or interrupt transmis-
sion, to rapidly reduce malaria morbidity and 
mortality, or to prevent relapses and resulting 
malaria transmission.

Similar to challenges with other MDA programmes, 
for example, the elimination of lymphatic filariasis,3 
coverage must be high, meaning that efforts can be 
jeopardised when a large portion of the population is 
mobile, absent or refuses treatment. 

The additional challenge of regular repeated treatments 
depends on local epidemiology and reinfection rates. 
Again this is similar to the Seasonal Malaria Chemopre-
vention (SCM) programme that targets children in the West 
African Sahel with monthly treatments for three to four 
months during the high malaria transmission season.4 In 
short, one does not embark on malaria MDA lightly.

PATH reports that mass drug administration is a 
promising strategy for accelerating towards malaria 

elimination in certain transmission settings.5 Their work 
in the Zambia supported study showed that MDA target-
ing the whole population with dihydroartemisinin-piper-
aquine (DHAP), when added to the standard of package 
(enhanced case management, insecticide-treated bed 
nets (ITNs), indoor residual spraying, and robust surveil-
lance including rapid reporting and case investigation) 
resulted in rapid and substantial reductions in infection 
prevalence in high- and low-transmission areas. 

PATH compared these results for more focused test 
and treat in Senegal and Ethiopia and found that MDA 
was more effective. PATH’s MDA in Zambia achieved 
high coverage and was backed with strong surveillance.

Some of the elements of successful MDAs as outlines 
by Newby and colleagues6 include:
• achieving at least 80% or even 90% coverage of the 

target population.
• with drug administration.
• directly observed treatment.
• strong community engagement.
• high coverage with concomitant vector control inter-

ventions such as nets and indoor spray.
While MDA can play an important role in the 

reduction of prevalence and transmission, especially 
in settings where malaria elimination is being targeted, 
there are some additional concerns. First is the fact that 
pregnant women usually comprise around 5% of the 
population in malaria endemic areas. Their safety must 
be considered in conducting MDA. Secondly, there are 
emergency situations, such as the recent Ebola out-
break, where MDA may be a major means of protecting 
the population from malaria.

MDA and pregnant women
For pregnant women, the antimalarial antibodies that 
have provided some level of protection in moderate 
to high malaria transmission settings are reduced as 
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malaria transmission declines. 
Current evidence shows that 
as transmission levels decline, 
the consequences from Plas-
modium falciparum malaria 
are even greater for pregnant 
women. As countries enter 
pre-elimination stage and 
move towards eventual elimi-
nation, it will be important 
to address the needs of 
pregnant women given their 
increased vulnerability.7

Animal studies have 
suggested potential embryo 
toxicity and teratogenic 
effects of artemisinin 
drugs in the first trimester 
of pregnancy. Given the 
limited human data, ACTs 
are currently contraindicated 
in first trimester, except in 

documented cases of clinical malaria illness where 
quinine is unavailable. This poses a challenge in 
mass campaigns, as it requires the identification of 
women in early pregnancy who are not yet obviously 
pregnant. Screening including offering pregnancy 
tests and/or interview to ask a woman her pregnancy 
status directly may not work as many may not wish to 
reveal their pregnancy status.8

While only about 5% of the population is pregnant 
at any given time, and only one-third of those are in 
the first trimester, approximately 20% of the popu-
lation is comprised of women of reproductive age 
who may be pregnant. Thus, the number of women 
who need to be screened for pregnancy is substantial 

across countries. In addition to privacy issues, costs 
of screening processes are another barrier.7

Mozambique8 is learning whether MDA is a valu-
able component to malaria elimination in the low 
transmission areas in the southern part of the country. 
Over several rounds of MDA, Mozambique refined its 
pregnancy screening procedures over several rounds of 
MDA as seen in the slide above. Costs, confidentiality, 
convenience and efficiency entered into the equation, 
and saw a greater focus on communicating with women 
rather than testing. Lessons learned from MDA in Mo-
zambique included:
• Screening for early pregnancy in the context of MDA 

is challenging, particularly among teenage girls 

A group of health workers and a crowd of men, women, and children sit together in 
Sinafala village, Zambia. Photo credit: Gabe Bienczycki/PATH

This graphic, from PATH’s Malaria Learning Series publication Population-Wide Drug-Based Strategies for Malaria Elimi-
nation, illustrates the difference between several parasite clearance approaches evaluated for use in Southern Province, 
Zambia. Photo credit: PATH Malaria Control and Elimination Partnership in Africa (MACEPA)
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where disclosing pregnancy can be problematic.
• Need to train field workers (preferably women) about 

the need to ensure confidentiality of pregnancy test-
ing/results.

• Confidentiality is also crucial to ensure adherence to 
the pregnancy testing.

• Women not accepting pregnancy test must be 
warned on risks/benefits of ACTs in first trimester.

• Health authorities must understand that IPTp and 
MDA are not mutually exclusive.
MDA is a tool conceived primarily for countries and 

areas of countries as part of the pre-elimination strategy. 
It presents a variety of logistical challenges, but a major 
concern should also be the ethical issues of giving a 
potentially toxic drug to women in their first trimester. 
Alternative strategies to protect these women, including 
ITNs, must be explored.

MDA rationale in Sierra Leone during the 
Ebola outbreak
In Sierra Leone, MDA was seen as a lifesaving tool to 
prevent malaria deaths during the Ebola epidemic when 
taking blood samples for diagnosis was a major risk. 
The Ebola epidemic in Sierra Leone and its neighbours, 
Liberia and Guinea, devastated the health workforce, 
and the availability of any sort of malaria testing sup-
plies was low. The country experienced a major drop in 
utilisation of clinic-based MCH services including those 
for malaria during the period.9

Sierra Leone used Artesunate-Amodiaquine (ASAQ) 
for its MDA in two rounds in eight districts with con-
firmed Ebola disease. Because of initial similarities 
in presenting symptoms between Ebola and malaria, 
people were often fearful of going to the health cen-
tre in case they were detained for Ebola care or were 
exposed to other patients who had Ebola. 

Community MDA was one way to protect the 
population from malaria in this emergency situation.10 
The rational for the MDA was in part to prevent malaria 
episodes that could be confused with Ebola and risk 
nosocomial infections of non-Ebola febrile patients 
who might be confined with Ebola patients. In addition, 
the MDA could overcome the generally poor access to 
health services, improve relations with the community, 
and prevent people seeing malaria care in unsafe ser-
vice points in the private sector.

The Ministry of Health and Sanitation reported that, 
‘Following the two rounds of MDA using ASAQ with 
moderate effective coverage, covering over 2.6 million 
people, the total number of cases suspected of malaria 
tested positive decreased significantly in the MDA tar-
geted chiefdoms.’

Health system readiness
PATH5 again provides key guidance to determine if the 
‘health system capable of implementing a population 
wide drug-based strategy and achieving high coverage of 
the targeted population’. These considerations include:
• Sufficient numbers of motivated community health 

workers or other local health personnel to carry out 
the intervention.

• The targeted population is reasonably accessible.

• Infrastructure and means of transportation are adequate.
• Sufficient information about the target population 

(including household location, mobility, and com-
munity acceptance of the proposed interventions) to 
achieve high levels of population coverage. 

• Surveillance systems are in place to allow detection 
and investigation of subsequent individual cases 
and foci.

• Is adequate funding available? 
• The strategy cost-effective investment compared to 

other interventions in the particular setting.
• Intervention will result in long-term savings by elimi-

nating or greatly diminishing the future malaria burden.
Added to these considerations, CDC2 does cau-

tion that a single administration has little impact on 
malaria transmission rates over time and that indis-
criminant use of medicines for MDA may promote 
drug resistance.

MDA can succeed in the right circumstances with 
adequate logistical, financial and management capacity. 
A country may start testing MDA approaches in areas 
with low transmission, and as other interventions such 
as nets, spraying and case management bring down 
transmission elsewhere, MDA can spread in the country. 
MDA is not a one-time-only intervention and should 
be integrated with strong surveillance systems, but with 
proper planning, integration and targeting, countries 
may find that MDA can be a valuable addition to the 
malaria elimination toolkit.
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Monitoring drug therapy
Andrew W Hitchings

Abstract
It is important to monitor drug therapy because the effects of a partic-
ular drug regimen can vary significantly between individuals. Wherever
possible, therapeutic effect should be monitored using a clinical
endpoint (i.e. a measure that directly reflects how the patient feels,
functions or survives). In practice, it is often not feasible to use a clin-
ical endpoint to guide therapy, particularly for preventive treatments.
The next best option is to use a surrogate endpoint: a measure that
changes so as to predict whether the clinical endpoint will be
achieved. For a few drugs, neither a clinical nor a surrogate endpoint
is available. In these instances, if the drug has a narrow therapeutic
index and there is a predictable relationship between its concentration

and its effects, it may be appropriate to measure its concentration in
the blood. This article discusses approaches to monitoring drug ther-
apy using clinical and surrogate endpoints, and plasma concentration
monitoring. Specific guidance is provided for plasma concentration
monitoring of digoxin, gentamicin, vancomycin, phenytoin, lithium
and theophylline.

Keywords Biomarkers; clinical markers; drug monitoring; drug
therapy; surrogate endpoints

What is monitoring?

When we prescribe a medicine, we do so in the expectation that

its benefits will outweigh its risks. Subsequently, some assess-

ment is invariably required to confirm whether our judgement

holds true for that individual. We can simply ask the patient to

return if their symptoms do not improve or if they experience

adverse effects. Alternatively, we can objectively assess the

drug’s effects. Occasionally, we measure the concentration of the

drug in the blood. These are all forms of monitoring. This article

will focus on monitoring the beneficial effects of drug therapy,

but prescribers should also be aware of the importance of

monitoring as a means of detecting early signs of adverse drug

effects.

Why monitor drug therapy?

The relationship between a prescribed dosage regimen and its

resultant clinical effects is complex. It can be influenced by the

patient’s concordance with the treatment plan (affecting the

amount of drug entering the body), the manner in which the drug

is handled within the body (pharmacokinetic variability) and the

effect the drug has on that individual (pharmacodynamic

variability). Together, these sources of variability create uncer-

tainty over how a particular patient will respond to a particular

treatment regimen. This can be resolved only by monitoring the

effects of therapy in that individual.

How can drug therapy be monitored?

Monitoring using clinical and surrogate endpoints
In general, monitoring parameters are most likely to be infor-

mative if they are closely related to the clinical outcome that the

treatment is intended to produce (Figure 1). Indeed, wherever

possible, it is best to monitor the clinical endpoint itself. A clin-

ical endpoint can be defined as a ‘characteristic or variable that

reflects how a patient feels, functions, or survives’.1 For example,

when a benzodiazepine is administered to allow an interven-

tional procedure to be performed, the clinical endpoint e seda-

tion e is usually readily apparent. The drug dosage can be

titrated to achieve the required level of sedation.

Often, however, measuring the effect of the drug on the

clinical endpoint is impractical or cannot readily be used to guide

therapy. This could be because the clinical endpoint is an event

that cannot be detected until it is inevitable or irreversible, as is

typically the case in preventive therapy (e.g. anticoagulation to

reduce the risk of stroke in atrial fibrillation). Alternatively, it can

be because the clinical endpoint is a delayed event, which cannot

be measured until after treatment has finished. For example, the

clinical endpoint in the treatment of pneumonia e cure of the

infection, most reliably confirmed by the resolution of symptoms

and radiographic consolidation e may not be measurable until

weeks after the treatment course has ended. In these situations,

we should seek to attempt to identify a suitable surrogate

Key points

C Drug therapy should be monitored due to the potential for

inter-individual variability in drug response

C Wherever possible, drug therapy should be monitored using a

clinical endpoint e a characteristic or variable that reflects

how a patient feels, functions or survives

C When it is not possible to use a clinical endpoint to guide

therapy, a surrogate endpoint can be used e a characteristic

or variable that changes in such a way as to predict whether

the clinical endpoint will be achieved

C Measurement of plasma concentrations is indicated for only a

few drugs e those in which effects of the drug are difficult to

measure, the relationship between plasma concentration and

clinical effects is predictable or the therapeutic index is narrow

C When measuring the plasma concentration of a drug, usually

take the sample at steady state (at least five half-lives after

starting the dosage regimen), and always record the time of

the sample in relation to the last dose
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endpoint. A surrogate endpoint is a clinical variable, such as a

blood test or examination finding, that does not itself affect the

way the patient feels, functions or survives, but which changes in

such a way as to predict whether the clinical endpoint will be

achieved. Surrogate endpoints may be:

� Directly related to the clinical endpoint as an interme-

diate step in the causal pathway: for example, blood

pressure (surrogate endpoint) is directly related to the risk

of heart attack or stroke (clinical endpoint).

� Indirectly related to the clinical endpoint, not as part of

the causal pathway but changing in parallel to it: for

example, correction of an abnormal body temperature

(surrogate endpoint) can provide an indication of the

likelihood of curing an infection (clinical endpoint).

Any biological characteristic that is objectively measured as a

marker of physiological, pathological or therapeutic pathways

(e.g. white cell count) can be termed a biomarker.1 When used to

measure the effect of treatment, the biomarker is acting as a

surrogate endpoint. Thus, from a semantic perspective, bio-

markers and surrogate endpoints can be considered related but

not synonymous terms (Figure 2).

Monitoring using drug concentration measurements
A variety of factors can complicate the interpretation of plasma

drug concentration, as illustrated in Figure 3, such that this is

generally considered the monitoring parameter of ‘last resort’.

Criteria have been proposed to help identify drugs for which

plasma concentration measurement is likely to be worthwhile.2

1. The clinical and pharmacodynamic effects of the drug are

difficult to monitor e i.e. it is not feasible to measure the

clinical endpoint directly, and no suitable surrogate endpoint

exists. For example, it would clearly be inappropriate to

measure the plasma concentration of a glucose-lowering

agent, given that a suitable surrogate endpoint e blood

glucose concentration e is readily available.

2. The relationship between plasma concentration and

clinical effects is predictable e we should know the range

of plasma concentrations at which there is a high probability

of beneficial effects and a low risk of toxicity (the target

range). For example, there is a good correlation between the

plasma concentration of phenytoin and its clinical effects,

with a well-defined target range. This, combined with its

narrow therapeutic index (see below), makes a compelling

case for monitoring plasma phenytoin concentration to guide

dosage adjustment. For other antiepileptic drugs, regular

plasma concentration monitoring is generally not necessary

in routine practice.

3. The therapeutic index is ‘narrow’ e i.e. the ratio between

the lowest concentration associated with toxicity, and the

lowest concentration associated with benefit, is low. This

SOURCES OF UNPREDICTABILITY

POTENTIAL 
MONITORING 
PARAMETERS

Patient concordance Pharmacokinetic variability Pharmacodynamic variability

Prescribed
dosage

Dosage
actually
taken

Concentration
of drug

in plasma

Drug concentration
measurement

Increasing clinical applicability

Biomarkers and
surrogate endpoints

Clinical
endpoints

Clinical
outcome

Concentration
of drug at
target site

Effects of
drug at

target site

Other
determinants
of outcome

The pathway linking the prescription of a drug regimen with the eventual 
clinical outcome is complex. The greater the separation between the 
monitoring parameter and the clinical outcome, the more the relationship 
is affected by sources of variability. Monitoring parameters more closely 
associated with the clinical outcome are preferred.

Figure 1
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means that the concentration range over which the drug is

both safe and effective is narrow: there is little ‘safety

margin’ before toxicity supervenes. This is the case for drugs

such as phenytoin, lithium and gentamicin. By contrast,

drugs with a broad therapeutic index (e.g. penicillins) are

both safe and effective over a relatively wide concentration

range. At usual dosages, therefore, the risk that the con-

centration will stray outside this range is much lower,

making measurement unnecessary.

For drugs not fulfilling these criteria, routine measurement of

plasma concentration is generally unhelpful. However, there may

be exceptions. For example, whereas there is limited evidence

that routine monitoring of carbamazepine concentration im-

proves seizure control in populations, there may be a case for

measuring its concentration in selected individuals. If one sus-

pects that a suboptimal clinical response is due to non-

adherence, for example, finding a very low or undetectable

plasma carbamazepine concentration can be informative. Like-

wise, in a patient established on an effective treatment regimen, a

change in circumstances that could alter the relationship be-

tween dosage and plasma concentration (e.g. use of an alterna-

tive preparation with different bioavailability) might present a

reason to measure plasma concentrations to guide dosage

adjustment.

The practicalities of drug concentration measurement

Current recommendations with respect to drugs commonly

subject to plasma concentration measurements are summarized

in Table 1.

When is measurement of drug concentration
indicated?
Sampling may be indicated in the following circumstances:3

� There is (or, in the case of a preventive therapy, may be)

inadequate clinical response, which might be attributable

to subtherapeutic concentration or incomplete adherence.

� It is difficult to determine clinically whether an adverse

event is due to drug toxicity or features of the underlying

condition (e.g. renal impairment occurring in a patient

with sepsis may be a manifestation either of the disease or

of aminoglycoside toxicity).

� There is a change in circumstances that can alter the

plasma drug concentration. For example, if a patient tak-

ing lithium requires antihypertensive therapy with a thia-

zide diuretic or angiotensin-converting enzyme inhibitor,

one should be alert to the risk of a drugedrug interaction

leading to lithium accumulation. Monitoring the lithium

concentration is essential in this context. Similarly, clear-

ance of gentamicin depends on renal function; in situa-

tions where this is fluctuating, more frequent plasma

concentration monitoring may be required.

When should samples be taken?
Timing in relation to doses: the concentration of drug rises and

falls during the dosage interval. The interpretation of measure-

ments made during the initial absorption and distribution phases

will be complex and usually uninformative. It is therefore

generally best to take samples during the elimination phase, such

The semantic distinction between the terms 
‘biomarker’ and ‘surrogate endpoint’

Biomarkers
Objectively measureable 
biological characteristics

Surrogate endpoints
Parameters intended

to substitute for
the clinical endpoint

Biomarkers used as
surrogate endpoints

Figure 2

The factors that may complicate the 
interpretation of drug concentration 
measurement
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Drugs commonly subject to plasma concentration monitoring

Drug Half-lifea When to sample Target concentration Notes

Digoxin 40 hours Steady state will be attained

approximately 1 week after

starting or changing a dosage

regimen. Samples should be

taken at least 6 hours after a

dose

Efficacy is best determined

with a clinical or surrogate

endpoint (e.g. heart rate).

The risk of toxicity increases

progressively at

concentrations >1.5

microgram/litre (1.92 nmol/

litre), and becomes likely at

concentrations >3.0

microgram/litre (3.84 nmol/

litre)

The BNF does not recommend

routine monitoring of serum

digoxin concentrations,

although it suggests it may be

useful to confirm a clinical

impression of toxicity or non-

adherence. Toxicity can occur

even when the concentration

is below the ‘toxic threshold’,

particularly with hypokalaemia

Gentamicin 2 hours Consult local guidelines.

Often, pre-dose (trough)

concentrations are measured

Consult local guidelines.

Typically, in once-daily dosing,

trough concentrations <1

microgram/litre are targeted

Serum concentration

measurement is essential in

parenteral aminoglycoside

therapy. There are no

nationally accepted

monitoring guidelines for

once-daily dosing; local

protocols should be consulted

Lithium 18e36 hours (varies between

formulations)

Weekly after initiation and

dosage changes until

concentrations are stable,

then every 3 months. Samples

should be taken 12 hours after

the dose

0.4e1 mmol/litre The BNF recommends that

lithium should not be

prescribed unless facilities for

monitoring serum lithium

concentrations are available

Phenytoin Varies as a function of plasma

concentration (average 22

hours, range 7e42 hours)

Acute: 1 hour after an

intravenous loading dose to

aid the determination of

maintenance dose or need to

reload

Chronic: trough

concentrations are preferable

10e20 mg/litre (40e80

micromol/litre)

The BNF recommends

monitoring serum phenytoin

concentration to guide dosage

adjustment. There is a good

relationship between plasma

concentration and clinical

effects

In the presence of

hypoalbuminaemia, the free

(unbound) phenytoin

concentration should ideally

be measured. If this is facility

is not available, a correction

can be applied to allow the

total concentration to be

assessed against the usual

target range. A formula

proposed for the correction of

serum phenytoin

concentrations in the elderly,

critically ill and head-injured

patients is:4

Cadj ¼ Cobs O [(0.025 � Calb þ
0.1)]

CLINICAL PHARMACOLOGY

MEDICINE 44:7 430 � 2016 Elsevier Ltd. All rights reserved.

FeatureDrug therapy

These articles are reproduced by kind permission of Medicine Publishing www.medicinejournal.co.uk. ©2017 Published by Elsevier Ltd



January 201722  Africa Health

as at the end of the dosage interval (a ‘trough’ or ‘pre-dose’

concentration). Whatever time is selected, it is essential that it is

accurately recorded with the measurement request, otherwise

interpretation will be impossible.

Timing in relation to the start of the treatment regimen:

following the introduction of a medicine, the amount of drug in

the body will accumulate. At some point, provided the situation

remains stable, a state of equilibrium will be reached at which

the amount of drug administered in a given period is equal to the

amount of drug eliminated during that period. This is termed

steady state. The time taken to reach steady state depends on the

half-life (t½) of the drug. A good rule of thumb is that steady state

will be achieved five half-lives after the introduction of the drug

or any change to the dosage regimen.

For example, the antibiotic vancomycin has a half-life of

approximately 6 hours. After starting treatment, it will take

approximately 30 hours (5 � 6 hours) for steady state to be

achieved (Figure 4a). Only at this point can the plasma concen-

tration associated with that dosage regimen be reliably assessed.

Likewise, if the dosage is changed, it will take another 30 hours

before a new steady state is reached.

There are, however, circumstances in which it can be useful

to measure concentrations before steady state is reached:3

� Concentrations approximating steady state can be ach-

ieved sooner if a loading dose has been given (Figure 4b).

� After starting a drug with a narrow therapeutic index and a

long half-life, it may be appropriate to measure its

concentration before steady state is achieved, as an early

indicator of whether the steady-state concentration is likely

to exceed the target range. This can provide an opportunity

to adjust the dosage before toxicity occurs.

� If drug concentration is being measured to aid the diag-

nosis of toxicity, it can be measured irrespective of whether

steady state has been achieved.

The concept of steady state is meaningful only if doses are

administered sufficiently frequently that the previous dose has

not been completely cleared before the next dose is given. If the

dosage interval is substantially longer than the half-life of the

drug (typically �5 � t½), the regimen may be better visualized as

recurring single doses. For example, in a patient with normal

renal function, gentamicin has a half-life of approximately 2

hours. For most indications, gentamicin is administered once

daily. In this scenario, there is no meaningful accumulation be-

tween doses, and the pre-dose (trough) concentration should be

negligible (Figure 4c). By measuring the trough gentamicin

concentration, one can identify those patients in whom genta-

micin clearance is reduced (invariably due to impaired renal

function), and who might therefore be exposed to accumulating

gentamicin concentrations if the dose and/or dosage interval is

not adjusted.

How do the results guide treatment?
Interpreting the target range: the target range is derived from

population studies. Natural inter-individual variation dictates

that there will be people who do not derive therapeutic benefit

Table 1 (continued )

Drug Half-lifea When to sample Target concentration Notes

Where:

Cadj ¼ adjusted phenytoin

concentration (mg/litre)

Cobs ¼ observed phenytoin

concentration (mg/litre)

Calb ¼ serum albumin

concentration (g/litre)

Theophylline (and

aminophylline)

3e9 hours At least 5 days after starting

treatment or dosage changes.

Samples should be taken 4e6

hours after the dose

10e20 mg/litre (55e110

micromol/litre)

Monitoring plasma

theophylline concentrations is

recommended, although it is

noted that some patients can

achieve sufficient

bronchodilation at

concentrations below the

target range; likewise, adverse

effects can occur within the

target range

Vancomycin 6 hours A pre-dose (trough)

concentration should be taken

after 3e4 doses have been

administered

10e15 mg/litre (15e20 mg/

litre for severe infections or

less sensitive organisms)

The BNF recommends that

plasma concentration

monitoring is required

BNF, British National Formulary.
a Typical elimination half-lives in adults. Depending on the drug, the half-life may be altered in renal or hepatic impairment, at extremes of age and by the effect of

concomitant drugs. See the BNF or the drugs’ summaries of product characteristics for details (available at www.medicines.org.uk).

Table 1
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within the population target range, and others who experience

toxicity below the population toxicity range. Moreover, the range

may need to be interpreted in light of other variables. For

example, phenytoin is heavily protein-bound, but only the un-

bound drug exerts an effect. If the measured concentration in-

cludes both the unbound and protein-bound fractions (i.e. it is a

‘total’ concentration), then, in the presence of hypo-

albuminaemia, a low total concentration could be associated

with a therapeutic or toxic concentration of unbound drug.4 It is

therefore more informative to measure the unbound fraction

specifically, but if this facility is unavailable, a mathematical

correction can be applied to allow the total concentration to be

assessed against the standard target range (Table 1).

The concept of diminishing returns: as discussed in ‘Pharma-

codynamics for the prescriber’ (pp 401e406 of this issue), dose

eresponse curves classically take a sigmoidal form. Dosage in-

creases within the log-linear portion of the curve might reason-

ably be expected to lead to a discernible increase in response.

However, as the concentration rises further, the curve plateaus.

Increases in dosage now produce progressively less incremental

change in therapeutic effect. By contrast, there may be a marked

increase in the risk of toxicity.

Frequency and magnitude of dosage adjustments: the

appropriate frequency of measurements depends to a great

extent on the stability of the patient’s condition. During times

of stability, excessively frequent monitoring can simply reveal

fluctuations that are an inherent part of clinical measurement

(due to both biological and analytical variability). This can

encourage prescribers to make changes that are not warranted.5

Likewise, excessive changes in dosage can lead to what has

been described as the ‘ping-pong’ phenomenon.5 The combined

effects of overzealous changes in dosage, too early a remea-

surement of the monitoring variable, and natural fluctuations,

can lead to a series of treatment changes that generate

increasing instability. It is generally advisable to make only

small changes at a time, remeasuring only once a new steady

state has been attained. A
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Transient loss of
consciousness
Peter O’Callaghan

Abstract
Transient loss of consciousness (T-LOC) is usually caused by cardio-
vascular (syncope), neurological (seizure) and psychological (non-
epileptic attack disorder) conditions. Suspected cardiovascular
causes should be further defined as reflex/blood pressure regulatory
or cardiac/heart rhythm disorders. Identifying select individuals at
high risk of sudden death from a large cohort of patients with more
benign causes of T-LOC is a major challenge. The key to assessing
a patient with T-LOC lies in a detailed history. Risk stratification into
patients at high and low risk of future cardiac arrest should be an in-

tegral part of the initial assessment of every T-LOC patient. Risk strat-
ification is easily performed by considering the presence or absence of
structural heart disease and family history of sudden unexplained
death below 40 years of age, and by systematic analysis of a 12-
lead electrocardiograph. Patients with high-risk features whose T-
LOC is thought to be cardiovascular in origin should be referred to a
heart rhythm specialist for urgent assessment. In these cases, T-
LOC is an opportunity to intervene with highly effective therapies
before a cardiac arrest occurs.

Keywords Arrhythmia; cardiac arrest; cardiomyopathy; channelop-
athy; electrocardiogram; implantable cardioverter defibrillator; inheri-
ted cardiac conditions; sudden cardiac death; syncope; transient loss
of consciousness

Introduction

Transient loss of consciousness (T-LOC) is defined as abrupt

complete loss of consciousness that is transient, self-limiting and

not caused by head trauma. T-LOC is a subset of a much larger

cohort of patients presenting acutely with collapse of unknown

cause. Defined in this manner, the causes of T-LOC are limited to

cardiovascular (syncope), primary neurological (seizure/epi-

lepsy) and psychogenic (non-epileptic attack disorder) causes.

Syncope is T-LOC caused by cerebral hypoperfusion. It is char-

acterized by both loss of consciousness and loss of postural tone.

T-LOC is highly prevalent, affecting up to 50% of the general

population at some stage. Its importance lies in the clinical

challenge associated with diagnosis and the fact that a proportion

of T-LOC patients are at high risk of sudden death, which is

usually both predictable and preventable.

Approximately 12% of all natural deaths result from out-of-

hospital cardiac arrest.1 A significant minority of these patients

will have experienced syncope before cardiac arrest. A challenge

for clinicians is to identify the high-risk individual from the large

number of patients with benign causes of T-LOC, and to inter-

vene effectively to prevent future sudden death. This article

summarizes the clinical features associated with different types

of syncope and emphasizes that risk stratification should become

an integral part of clinical assessment.

Clinical assessment

The clinician’s first task is to confirm that the patient has had an

episode of T-LOC and to exclude other conditions, such as

metabolic disorders, intoxications, falls and coma, which can

present to an emergency department or rapid-access T-LOC

clinic. The key to assessing the patient is taking a detailed,

methodical history (Table 1).

Features in the history are used to differentiate events that are

primarily cardiovascular (syncope) from those that are primarily

neurological (seizure). Cardiovascular events are generally pre-

ceded by prodromal symptoms (dizziness, lightheadedness,

tunnel vision) culminating in loss of consciousness, during

which eyewitnesses notice the patient to be pale and either

motionless or exhibiting coarse asymmetrical jerking movements

(myoclonic jerks secondary to cerebral hypoxia). The patient

becomes oriented soon after regaining consciousness. Neuro-

logical events are characterized by either a lack of prodrome or a

stereotypical aura culminating in loss of consciousness, during

which the patient has tonicdclonic movements of all four limbs.

Patients remain confused for a longer period after regaining

consciousness than is the case after a cardiovascular event.

If the history suggests a cardiovascular cause of loss of con-

sciousness (syncope), further questioning is needed to differen-

tiate reflex/blood pressure regulatory problems from cardiac/

heart rhythm disorders. Reflex forms of syncope frequently have

an identifiable trigger (e.g. prolonged standing) and autonomic-

mediated prodromal features (nausea caused by vagal activa-

tion, sweating from sympathetic activation), and result in post-

Key points

C Transient loss of consciousness (T-LOC) can be caused by

cardiovascular (syncope), neurological (seizure) or psycho-

logical (non-epileptic attack disorder) causes

C Risk stratification into those at high risk and low risk of future

cardiac arrest is easy based on history and 12-lead ECG

analysis, and should be a standard component of the initial

assessment of every patient with T-LOC

C The challenge is to identify a minority of high-risk individuals

from the larger number of patients with benign causes of T-LOC

C T-LOC in high-risk patients should be considered an opportu-

nity to intervene and, if appropriate, offer effective treatments

to prevent future death from cardiac arrest

C Patients with T-LOC at low risk of sudden death in whom a

diagnosis has not been established can at least be reassured

that their condition is benign and not life-threatening
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event fatigue that can last many hours. Indeed, in patients with a

convincing history of syncope, nausea as a symptom gives the

clinician great reassurance that the pathophysiological mecha-

nism is benign rather than life-threatening. In contrast, cardiac/

heart rhythm causes of syncope have no identifiable trigger, a

brief or often absent prodrome and little evidence of autonomic

activation, and individuals recover quickly with no post-event

confusion or fatigue.

Risk stratification

Establishing a clinical diagnosis in some patients with T-LOC can

be difficult. In contrast, stratifying all patients with T-LOC into

those at low risk and high risk of sudden death is easy and

should become a standard part of the initial assessment of every

T-LOC patient. To stratify risk, assess whether the patient has a

personal history of structural heart disease or a family history of

an inherited cardiac condition, and consider relevant 12-lead

electrocardiograph (ECG) abnormalities.

Structural heart disease
Patients with a history of myocardial infarction or congestive

heart failure and unexplained syncope are at high risk of future

cardiac arrest. A new diagnosis of heart failure can be considered

in patients with exertional dyspnoea who have noticed a reduc-

tion in their exercise capacity in recent months. Less common

forms of significant structural heart disease can usually be sus-

pected by eliciting abnormal physical signs. These include a

displaced apex beat (dilated cardiomyopathy), a thrusting apex

beat (hypertrophy) or a systolic murmur caused by left ventric-

ular outflow tract obstruction (aortic stenosis, hypertrophic car-

diomyopathy). In contrast, patients with excellent exercise

capacity are unlikely to have significant structural heart disease.

The most common cause of structural heart disease in devel-

oped societies is atherosclerotic coronary artery disease. Over

many years, this results in coronary artery occlusion and

myocardial infarction. Infarction permanently scars the ventricle,

and the risk of a cardiac arrest and sudden death from ventricular

tachycardia (VT) and ventricular fibrillation (VF) is directly pro-

portional to the amount of ventricular scarring. This relationship

is now so well established that consideration is given to use of an

implantable cardioverterdefibrillator (ICD) in all patients with

heart failure and an ejection fraction less than 35%. Sudden car-

diac death due to pulseless VT or VF accounts for 12% of all

natural deaths and 50% of all cardiovascular deaths.1 Some pa-

tients are fortunate that scar-related VT is self-terminating,

resulting in syncope rather than out-of-hospital cardiac arrest.

This life-threatening event should be recognized by the medical

community as an opportunity to intervene and prevent a future

death from cardiac arrest. Untreated syncope secondary to VT in

patients with significant structural heart disease is associated with

20e30% fatality within 2 years.2 UK national guidelines recom-

mend that patients with unexplained syncope and significant

structural heart disease should be considered to have a life-

threatening event until proved otherwise.

Family history of sudden death below 40 years of age
Inherited cardiac conditions that predispose to sudden

arrhythmic death include cardiomyopathies (hypertrophic car-

diomyopathy, arrhythmogenic right ventricular cardiomyopathy,

familial dilated cardiomyopathy) and channelopathies (congen-

ital long QT syndrome, Brugada syndrome, catecholaminergic

polymorphic VT, short QT syndrome). These are inherited in an

autosomal manner with variable phenotype penetrance.

A family history should be obtained tactfully in a way that

does not cause anxiety in patients with undiagnosed T-LOC, most

of whom have a benign aetiology. I usually enquire about the age

and health of each parent and sibling, and the cause of any

premature deaths. For completeness, I discreetly ask about any

tragedies such as drownings or single-vehicle road traffic acci-

dents in the more extended family. Patients with unexplained

History-taking when assessing a patient with transient loss of consciousness (T-LOC)

A detailed history focussing on prodromal features, an eyewitness account of the event itself and features during recovery can be used to

differentiate cardiovascular from primary neurological causes of T-LOC. Cardiovascular causes can be divided into blood pressure regulatory

problems (reflex syncope, postural hypotension) and cardiac/heart rhythm causes (mechanical obstruction, bradycardia, tachycardia). Postural

hypotension, not covered in this table, occurs while standing, is frequently associated with symptoms of presyncope on assuming an upright posture

and is best diagnosed at the time of presentation by recording a >20 mmHg drop in systolic blood pressure between lying and standing, or by

recording a systolic blood pressure <90 mmHg

Reflex Cardiac Seizure

Trigger Common (e.g. standing) Rare Rare

Prodrome Common Uncommon or brief Aura

Autonomic activation Yes (nausea, sweating) No No or rare

Onset Gradual Sudden Sudden

Colour Pale Pale Normal, red, blue or pale

Convulsive jerks None or brief None or brief Common/prolonged

Incontinence Uncommon Uncommon Common

Tongue-biting Uncommon Uncommon Common (lateral tongue)

Duration Brief Variable Variable

Post-event confusion Rare Rare Common

Post-event fatigue Common Rare Common

Table 1
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T-LOC and a family history of sudden death below 40 years old

should be assessed as a matter of urgency by a cardiologist

specializing in heart rhythm disorders. Absence of a family his-

tory does not exclude an inherited arrhythmic condition. In fact,

up to 25% of cases can be caused by new sporadic mutations.3

Neurologists should constantly be alert to the possibility that

patients with conditions such as congenital long QT syndrome

can be referred to their clinics, and should be prepared to pick up

relatively easily the more obvious cases with ECG abnormalities.

Relevant 12-lead ECG abnormalities
ECG analysis using an approach that seeks proactively to di-

agnose or rule out specific conditions results in a greater diag-

nostic yield than simply inspecting the ECG (Figures 1 and 2).4 In

patients aged 40 years and over, the emphasis should be on

excluding acquired cardiac conditions, such as ventricular scar-

ring or significant conduction system disease. The former pre-

disposes to syncopal VT, the latter to intermittent complete heart

block. In patients aged under 40 years, the emphasis should be

on excluding congenital conditions, cardiomyopathies and

channelopathies. Urgent referral of patients suspected of having

one of these conditions is important as they can, and frequently

do, culminate in sudden death (e.g. pulseless VT/VF, asystole),

which can be prevented by, for example, accessory pathway

ablation, b-adrenoceptor blockade or ICD implantation.

Diagnostic challenges

However detailed the clinical history and however experienced

the clinician, there is always a significant minority of patients in

12-lead ECG analysis in a patient with transient loss of consciousness (T-LOC)

a) Age ≥40 years
Acquired conditions?

?GCE etihW–nosnikraP–ffloW  .1  ?etartsbus racS  .1

2.  Cardiomyopathy? 

3. Channelopathy?

2.  Significant conduction system disease?

V1

II

III

aVL

II

V4

V3

V3

V1

V2

aVF

V2

V3

V4

V5

V6

b) Age <40 years 
Congenital/inherited conditions?  

Figure 1 Conditions to consider when assessing the 12-lead ECG in a patient with T-LOC. (a) In patients aged �40 years, acquired
conditions should be ruled out. (a1) The most common cause of ventricular scarring is previous myocardial infarction, which usually results in
pathological Q waves (Q waves in leads III and AVF in a patient with previous inferior myocardial infarction). (a2) Significant conduction system
disease predisposing to intermittent complete heart block may be obvious on the ECG (complete left bundle branch block). (b) In patients with T-
LOC who are <40 years old, congenital and inherited conditions should be ruled out. (b1) An accessory pathway bypassing the usual atrioven-
tricular delay in WolffeParkinsoneWhite syndrome results in a short PR interval and an initial slurring of the QRS complex (d wave). (b2) Car-
diomyopathies such as hypertrophic cardiomyopathy (left) can result in tall R waves and significant ST/T wave changes over the left ventricular
leads (V4 shown). Arrhythmogenic cardiomyopathy (right) results in right ventricular abnormalities such as T wave inversion in V3, which is normal
in children but suggestive of right ventricular pathology in >16-year-olds. (b3) Channelopathies such as congenital long QT syndrome (left) can
result in QT prolongation with abnormal T wave morphology (notched V3 T wave with QT ¼ 560 ms). Brugada syndrome (right) results in a right
bundle branch block-type appearance with persistent ST elevation over the right ventricular leads (V1 and V2 shown).
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whom an initial clinical diagnosis cannot be reached. Attention

should then turn to risk stratification. Patients at low risk of

sudden death (i.e. those with unexplained T-LOC, a structurally

normal heart, no family history of premature sudden death and a

normal 12-lead ECG) can at least be reassured that, whatever the

aetiology, they are unlikely to die suddenly from their condition.

Patients at high risk of sudden death (i.e. those with unex-

plained T-LOC and structural heart disease or a family history of

premature sudden death or a significant ECG abnormality)

should be referred for urgent assessment to a heart rhythm

specialist.

Further investigation and management

Patients with recurrences thought to be cardiovascular in origin

can be further investigated. Low-risk patients can undergo non-

invasive monitoring (24-hour tape if recurrences occur more

than once per week; 1e2-week event monitor if occurring more

than once a month), tilt-table testing or insertion of an inject-

able loop recorder. This is now routinely performed in a minor

procedures room. Patients with reflex/blood pressure regula-

tory problems can be educated and given advice regarding fluid

and electrolyte intake, avoidance of identified triggers, etc. In

contrast, high-risk patients should be referred for urgent

assessment by a heart rhythm specialist to consider further

tests, such as a diagnostic electrophysiological study (to look

for inducible tachycardias, especially scar-related VT), an

ajmaline test (using a sodium channel blocker capable of

unmasking the Brugada ECG) or QT assessment using a 24-

hour tape and exercise stress testing. In high-risk patients, a

single episode should be sufficient to trigger urgent referral and

investigation. Some of these conditions are characterized by a

small number of arrhythmic events with a high lethality index.

In these cases, T-LOC is best understood as a near-death event

and an opportunity to intervene and alter the natural history of

the condition.

Few conditions in medicine can be as effectively treated in

2016 as life-threatening arrhythmic conditions. ICDs offer 99.9%

protection against death from VF.5 Syncope should be consid-

ered an opportunity for the physician to detect heart rhythm

disorders and ensure the patient is afforded protection from

future cardiac arrest. Failure to stratify risk by simply assessing

the patient for evidence of structural heart disease, family history

of premature sudden death and a relevant ECG abnormality is a

missed opportunity that can result in the patient becoming one

of approximately 100,000 sudden deaths that occur in the UK

annually. A
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12-lead ECG analysis proforma

1. Name

2. Date of ECG

3. Rate (beats per minute)

4. Rhythm

5. Axis

6. PR interval

a. ≤ 80ms?

b. ≥ 200ms?

7. QRS morphology

  a.  Pathological Q waves?

  b.  Increased QRS amplitudes?

  c.  Increased QRS duration (> 120ms)?

  d.  Bundle branch block pattern?

  e.  Right ventricle abnormalities?

8. QT interval

  Bazett’s corrected QT interval = QT(ms)/√R-R (s)

  (female ≤ 460ms; male ≤ 440ms) 

9. T wave morphology
  a.  Notched, dynamic changes with rate?

  b.  Deep inverted?

  c.  V3 T wave inversion?

Figure 2 Proforma for 12-lead ECG analysis. This proforma developed
in collaboration between cardiology and neurology departments can
be used systematically to analyse the ECG in clinic. Reproduced from
Marsh E, O’Callaghan P, Smith P. The humble ECG. Pract Neurol
2008; 8: 46e59 with permission from BMJ Publishing Group Ltd. ms,
milliseconds.
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What do we need to do to
sustain compassionate
medical care?
Raymond J Chadwick

Beth A Lown

Abstract
The term ‘compassion’ is widely used, but what it requires is rarely
analysed. It has been defined as understanding another’s suffering,
combined with a commitment to doing something to relieve this. It in-
volves an emotional component e a personal reaction to the plight of
another e and sensitivity to the personal meaning a condition may
hold for the individual. An emotional response to tragic circumstance
is by nature spontaneous. But compassion also requires deliberate re-
sponses e respect, courtesy and attentive listening.

The human brain is hard-wired with the capacity to share the
experience of others, including their emotions. So the potential for
empathy and compassion is innate. However, this can be limited

by repeated exposure to suffering, when the neural networks
involved become downregulated. In addition, an organizational cul-
ture geared to performance targets with diminishing resources can
lead to exhaustion and burnout. This results in reduced capacity to
attend to the needs of patients.

The traditional solutions of education and further research may not
be sufficient. A framework is proposed for doctors to contribute to
compassionate medical care, taking account of organizational fac-
tors. The key elements are awareness, self-care, attentive listening
to patients, collaboration and support for colleagues.

Keywords Compassion; empathy

What is compassion?

Compassion is now freely invoked in specifications of healthcare.

It is clearly desirable and apparently the solution to many ills. It

commonly enters public awareness as a deficiency e lack of

compassion was a salient theme in the Francis Report on failings

in the UK Mid-Staffordshire Trust, and specific training in

compassionate care figures in the report’s recommendations.

There is an assumption that we all know what compassion

involves, but its meaning is rarely analysed. Attempts to define

it indicate more than a single dimension e for example

‘recognising and understanding another’s concerns, distress,

pain or suffering, coupled with . taking action to ameliorate

them’.1

It is characterized by an emotional response to suffering,

which requires the ability to enter imaginatively into another’s

situation, and a commitment to doing something about it. But

there is also a rational element, including an evaluation of the

seriousness of the condition. We may feel compassion for a life-

changing disease or injury; in the case of a cut finger, sympathy

is often more appropriate. But a note of caution. We should be

sensitive to the personal meaning a condition holds for the in-

dividual e which may not be obvious. One of us recalls treating a

patient with a cold sore on her lip, who was emotionally dis-

tressed. She was a flautist and feared the swelling and discomfort

would mar her performance at an important concert.

To the extent that compassion involves an emotional

response, it is by nature spontaneous e it cannot be mandated. If

it is to be part of the doctor’s daily work (and within the ambit of

duty), compassion needs to consist of more than a personal

emotional reaction. Doctors have to deal with a wide range of

conditions varying in clinical severity e and also in emotional

valence. What they all require is respect, attentive listening,

simple courtesy and kindness.

Where does responsibility lie?

Individual doctors are of course responsible for the way in which

they treat their patients. It is easy to assume that the matter ends

there, but a powerful case can also be made for collective re-

sponsibility resting with the organization. From this perspective,

there needs to be a balance of responsibilities between the indi-

vidual and the system as a whole.2 This matters in terms of both

accountability e how and from whom to learn about individual

and systems errors e and responsibility e where and with

whom to locate the focus for getting things right. Where a lack of

compassion is identified as underlying a significant failure in

healthcare, as recently in the Francis Report, this needs to be

seen as both an individual and a collective responsibility.1

Compassionate medical care is dependent not only on the

individual clinician, but also on his or her team and the organi-

zational context within which he or she practises. All are

responsible and all must be engaged if compassionate care is to

be sustained.

Key points

C Responsibility for providing compassionate care is both indi-

vidual and collective

C For the individual doctor, compassion involves not only an

emotional response to suffering, but also a commitment to

treating all patients with respect, courtesy and kindness

C Sustaining compassionate care e in the face of organizational

and other barriers e requires a moral and ethical commitment

to upholding the values of the medical profession
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What does the science tell us?

What do we know so far about the nature of compassion? First,

advances in neuroscience have demonstrated that the human

brain has neural networks that are hard-wired with the ability to

share the experiences of others, including their emotions and

sensations.3 At least two neural networks are involved: one

activated during empathy for pain, and another activated by

compassion.4 So the human capacity for empathy and compas-

sion is innate.

However, the practice of medicine brings exposure to a high

level of distress and fear, associated with disease and mortality,

combined with inevitable uncertainty around clinical decision-

making. These conditions are to some degree anxiety-

provoking for most clinicians (whether or not openly acknowl-

edged) and can lead to feelings of being overwhelmed that

require some form of defence or coping strategy. Most such de-

fences involve some separation or distancing from emotional

responses. The parallel evidence from the field of neuroscience

indicates that the neural networks responsible for empathizing

with the pain of others become ‘downregulated’ after repetitive

exposure to observing others’ pain.

What happens in clinical practice?

In addition to the inherent stress of the work, it is increasingly

common for clinicians to experience pressure to achieve ser-

vice efficiencies by meeting performance targets even when

resources (finance, staffing) are reduced. Along with nursing

and other healthcare colleagues, they are faced with the

challenge of doing more with less. In this context, it is all too

easy for the organizational culture to shift and emphasize the

attainment of targets and the maintenance of marginal returns

as the priority e perhaps to the detriment of the service’s core

purpose.

As a result, clinicians are likely to experience a loss of pro-

fessional autonomy, in that they are no longer able to practise

freely as they judge best. In emotional terms, the effects of this

include a heightened state of anxiety, feelings of anger and what

can only be described as moral distress. The result of these states

is increasingly one of burnout e emotional exhaustion, cynicism

and a low sense of accomplishment. This inevitably serves to

distract from a proper focus on the needs and concerns of indi-

vidual patients and their families, and has been associated with

medical errors.

Traditional solutions may not be the answer

There are consequently obstacles to the expression of

compassionate care at all service levels e individual clinicians,

their teams and the wider organization. One solution to this

might be to provide more education. And, to a degree, there are

grounds for believing that education can help, at least in the

right circumstances. Human beings are born with the capacity

for compassion e but can still learn to deepen their potential to

provide compassionate care.1 Sensitive teaching about

communication skills and attentive listening will result in pa-

tients who are more satisfied with their care and may also lead

to improved outcomes.5

But there is little lasting value unless compassion also has

reality within the culture of the organization. Where this is not

the case, we might be better served by asking how we can at least

mitigate the organizational factors that suppress the innate

compassion of healthcare professionals.

A further solution might be to recommend more research.

And, again, there is reason to hope that gathering additional data

would be useful e provided that certain conditions were satis-

fied. It would be helpful to know more about the impact of care

experienced as compassionate on patient well-being, and to un-

derstand whether and how this mediates the outcome of treat-

ment. But it matters crucially how any such findings are applied.

In their book Intelligent Kindness (see Further reading), Ballatt

and Campling make an important point:

Research of this kind can only be helpful e with the proviso

. that the learning would be at risk of being applied in a

Actions required to sustain compassionate care

Action Descriptor

Awareness A high degree of awareness e both of one’s emotions, thoughts and reactions, and of the impact of the

organizational and educational context in which care is provided

Self-care A conscious approach to self-care e taking account of emotional as well as physical needs, and seeking

opportunities for support and emotional expression e through mentoring, supervision, peer discussion and other

opportunities for reflection

Attentive listening Commitment to giving priority to the needs of patients and their families, through attentive listening beneath the

surface for their concerns, and by remaining open to new perceptions and experience

Collaboration Commitment to working collaboratively with colleagues, patients and families to change systems of education and

care delivery that create barriers to compassion

Support for colleagues Continual attention to the needs of students, trainees and colleagues e fellow doctors and staff from other

disciplines e noticing when they are under pressure, acknowledging this and where possible and appropriate

offering support

Commitment Maintaining a moral and ethical commitment to upholding the values of the medical profession, and to acting with

and advocating for compassion despite existing barriers

Table 1
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‘technological’ manner that misses the point, or indeed works

against promoting kindness.

How to enact compassion in healthcare

In this complex situation, where individual and collective re-

sponsibilities are interdependent, what should be the priorities

for the medical trainee and their teachers? The suggestions in

Table 1 are offered, not in order of importance, as a guide that

takes realistic account of the challenges of providing compas-

sionate care.

In a given set of circumstances, it is only ever possible for any

of us to do our best. However, we have a responsibility to

consider what this best might be. We have multiple re-

sponsibilities e to patients, to colleagues, to the wider organi-

zation e and in addition to ourselves to resist burnout and

sustain our own well-being so that we can care for others. In this

way, whatever the context, it is always possible to contribute to

the capacity for compassion in medical care. A
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Clinical Review
Clinical Review identifies issues in 
the medical literature of interest 
to clinicians in Africa. Essential 

references are given at the end of 
each section

AIDS Review
Epidemiology of HIV/AIDS and the scale-up of 

antiretroviral therapy
The epidemiology of the HIV/AIDS epidemic and the 
scale-up of antiretroviral therapy (ART) in 2015 was 
provided by the joint United Nations Programme on 
HIV/AIDS (UNAIDS).1 By December 2015, there were 
an estimated 36.7 (34.0–39.8) million people living with 
HIV/AIDS globally. Adults constituted 34.9 (32.4–37.9) 
million and children under the age of 15 years consti-
tuted 1.8 (1.5–2.0) million of the global total.1 In 2015, 
2.1 (1.8–2.4) million people were newly infected with 
HIV and 1.1 (0.94–1.3) million people died from HIV/
AIDS. Compared with the previous year, HIV incidence 
was slightly higher and HIV mortality slightly lower. 

Sub-Saharan Africa (divided now in UNAIDS reports 
into Eastern/Southern Africa and Western/Central Africa) 
continues to bear the brunt of this epidemic with 25.5 
million adults and children (69% of global total) living 
with HIV in 2015.1 There were 1.4 million new HIV 
infections (65% of global total) and 800 000 deaths 
(73% of global total).1 Of children living globally with 
HIV under the age of 15 years, an estimated 1.5 million 
(83%) resided in sub-Saharan Africa, with 81% of new 
HIV infections and 82% of deaths in children occurring 
in this region. Southern Africa remains the worst affect-
ed region on the continent, with South Africa continuing 
to have the largest HIV/AIDS epidemic in the world. 

By the end of 2015, there were 17 million people 
globally receiving ART, representing 46% of people liv-
ing with HIV.2 This number was two million more than 
the 15 million target set by the United Nations General 
Assembly. In sub-Saharan Africa there has been excellent 
progress, with over 12 million people on ART by 2015.

In the world’s most affected region, Eastern and 
Southern Africa, the number on treatment has more than 
doubled since 2010, reaching nearly 10.3 million, rep-
resenting 54% of people living with HIV. South Africa 
alone has almost 3.4 million people on treatment, more 
than any other country in the world. After South Africa, 
Kenya has the largest ART programme in sub-Saharan 
Africa with nearly 900 000 people on therapy by 2015. 
South Africa, Swaziland, Botswana, Zimbabwe, Zam-
bia, Malawi, Mozambique, Kenya, Uganda, Tanzania, 
Rwanda, and Eritrea all increased treatment coverage by 
more than 25% between 2010 and 2015.2

There has been an alarming slowdown in recent 
years in the global decline in new HIV infections among 

adults. In this regard Africa has not done too badly with 
the largest reduction in HIV incidence being seen in 
Eastern and Southern Africa where there were about 
40 000 fewer new adult infections in 2015 compared 
with 2010.2 However, there is no room for complacen-
cy. Adolescent girls and young women in Africa are still 
at particularly high risk of HIV infection due to poor 
access to education/sexual and reproductive health 
services, poverty, food insecurity, and violence. 

The World Health Organization 2016 
Consolidated Antiretroviral Therapy Guidelines
The updated consolidated World Health Organization 
(WHO) guidelines launched in July 2016 have two key 
recommendations with respect to treatment: i) ART 
should be offered to any person living with HIV regard-
less of WHO clinical stage or CD4 cell count and this 
includes adults, pregnant and breastfeeding women, 
adolescents and children; and ii) oral pre-exposure 
prophylaxis (PrEP) containing tenofovir should be of-
fered as an additional prevention choice for people at 
substantial risk of HIV infection as part of combination 
HIV prevention approaches.3

Other new recommendations include: giving dual 
prophylaxis with zidovudine and nevirapine for the first 
six weeks of life to high-risk infants born to mothers 
with HIV; performing routine viral load monitoring at six 
months, at 12 months and then every 12 months there-
after if the patient is stable on ART; in settings where 
routine viral load monitoring is available, stopping the 
monitoring of CD4 cell counts in persons who are stable 
on ART; using dried blood specimens from venous or 
capillary blood to determine the viral load with a thresh-
old of 1000 copies/mL to determine virological failure; 
assessing and managing cardiovascular risk and depres-
sion in persons living with HIV as part of the package of 
HIV care; less frequent clinic visits and medication pick-
up (three to six months) for people stable on ART; and 
distribution of ART to adults, adolescents and children 
by trained and supervised lay providers. 

With ‘HIV test and treat’ now being official interna-
tional policy and with attention increasingly being paid to 
achieving the UNAIDS 90-90-90 targets (90% of individu-
als with HIV are diagnosed, 90% of those are initiated 
on ART and 90% of those are virally suppressed), some 
experts are arguing that the time has come for a more 
nuanced HIV/AIDS programme design.4 With this ap-
proach, there would be a model of differentiated care in 
which different types of patient receive different packages 
of care. HIV services might be different for stable versus 
unstable patients, for newly diagnosed patients versus 
those with long standing disease, for adherent versus non-
adherent patients and so on. For example, stable patients 
doing well on ART could be offered longer appointment 
spacing, fast-track medication refills, community-based 
drug distribution and inclusion in patient-led community 
ART groups in an attempt to decongest ART clinics and 
move treatment closer to communities. In this regard, 
WHO has published a useful consensus paper defin-
ing stable patients (on ART for at least one year, with no 
adverse drug reactions, no concurrent illness, a good 
understanding of long-term drug adherence and evidence 
of treatment success) who need less intensive care and 
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patients with advanced disease (having a CD4 cell count 
< 200 cells/uL or being diagnosed with a WHO Stage 3 
or 4 defining illness) who need more directed care.5

Preventing HIV transmission through 
antiretroviral therapy

In 2011, a seminal publication based on interim analy-
sis of data from the HIV Prevention Trials Network 
(HPTN) 052 trial showed that early ART reduced HIV 
transmission,6 thus paving the way for early treatment 
initiation as a public health good. Based on more than 
five years of follow-up, the definitive findings from this 
trial published in 2016 were that early ART was associ-
ated with 93% lowered risk of linked partner infection 
compared with delayed ART.7 Of equal importance 
was the observation that no linked infections occurred 
when HIV infection was suppressed in a stable fashion 
in the index patient. 

Early sustained ART is thus crucial to prevent HIV 
transmission from an infected to a non-infected part-
ner. Pre-exposure prophylaxis (PrEP) provides addi-
tional protection to those non-infected partners whose 
behaviour puts them at high risk of HIV infection. One 
randomised controlled trial in men who have unpro-
tected anal sex with men showed that on demand 
treatment with tenofovir and emtricitabine taken 
before and after sexual activity reduced the risk of 
HIV infection by 86%.8 A further open-label pragmatic 
randomised trial again in men who have unprotected 
anal sex with men showed that daily treatment with 
tenofovir and emtricitabine reduced the risk of HIV in-
fection by 86%, refuting concerns that effectiveness of 
PrEP as determined by randomised placebo-controlled 
trials would be less in a real-world setting.9 The find-
ings from these two recent studies provide additional 
strong support that PrEP should be a standard of care 
for preventing HIV infection in men who have sex with 
men and supports increased use of PrEP as an impor-
tant HIV prevention tool.

HIV-associated tuberculosis
The 2016 Global Tuberculosis Report estimates that 
of the 10.4 million new cases of tuberculosis (TB) in 
2015, 1.2 million were in people living with HIV.9 The 
proportion of TB cases living with HIV was highest in 
the WHO Africa region (31%), and exceeded 50% in 
some countries in Southern Africa. In the African region, 
81% of notified TB cases had a documented HIV test 
result, and the proportion of HIV-positive TB patients on 
ART was above 90% in Kenya, Malawi, Mozambique, 
Namibia, and Swaziland. 

In recent years there has been a considerable 
increase in the provision of isoniazid preventive treat-
ment for TB, especially in the WHO African region. 
In 2015, there were 910 124 people living with HIV 
globally who were started on preventive therapy, of 
whom 856 529 (94%) were in Africa.9 South Africa, ac-
counted for the largest proportion (45%) of the global 
total in 2015, followed by Malawi, Mozambique and 
Kenya. One key question is whether in high HIV and 
tuberculosis exposure areas continuous isoniazid 
(defined as treatment for at least 36 months) is more 
effective than six months. A systematic review found 

that the risk of active TB was 38% lower amongst 
patients receiving continuous isoniazid and 49% lower 
amongst those with a positive tuberculin skin test com-
pared with six months treatment.10 Amongst those with 
a positive tuberculin skin test, the risk of death was 
50% lower. There was no evidence of increased drug 
resistance when continuous isoniazid was given and 
inconsistent findings with regards to adverse effects. 
Amongst people living with HIV in high TB exposure 
areas it seems that continuous isoniazid for at least 
36-months has several beneficial effects, which prob-
ably outweigh the risk of adverse effects.
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 TB Department, 
Ministry of Health and Child Care, Harare, Zimbabwe; 
Rony Zachariah, Médecins Sans Frontières, Medical 
Department, Operational Research Unit, Brussels 
Operational Centre, Luxembourg.
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Effectiveness of 4CMenB vaccine for infants
The highest incidence of meningococcal disease oc-
curs in the meningitis belt of sub-Saharan Africa and is 
mainly caused by serogroup A, also C, X and recently 
W-135.1 A study of conjugate serogroup A vaccine 
(licensed in India in 2009) in Chad in 2011-12 demon-
strated high efficacy which bodes well for control of the 
disease when routine administration expands in sub-
Saharan Africa.2 Serogroup C and B predominate in the 
Americas and Y to a lesser extent with a recent increase 
in W-135.2 In Europe and the UK (meningococcal C 
conjugate vaccine was introduced in the UK in 1999), 
Australia and New Zealand the main cause of meningi-
tis in children and adolescents is now meningococcal 

Paediatrics Review



FeatureMedicine Pub PDF

Africa Health  33January 2017

serogroup B. Most meningococcal disease in Asia is 
caused by serogroup A and C, but no doubt serogroup 
B will also be responsible for meningitis in some cases 
as it is in sub-Saharan Africa outside meningococcal 
epidemic regions. The polysaccaride vaccine compris-
ing serogroups A, C and W-135, though it has poor 
immunogenicity in infants and minimal effects on na-
sopharyngeal carriage, is now given in a single booster 
dose at 13–15 years in the UK.

Development of an effective conjugate vaccine 
against serogroup B is constrained owing to the polysac-
charide capsule which is structurally homologenous to 
glycoproteins in foetal neural cell adhesion molecules 
which makes them poorly immunogenic self-antigens.3 
Development of the 4CMenB vaccine (Bexsero, GSK, 
Rixensart, Belgium) has demonstrated great potential 
for control of serogroup B disease. 4CMenB represents 
three recombinant proteins plus the outer membrane 
vesicles from the bacteria.

4CMenB vaccine was licensed in Europe in 2013 
with a recommendation of a three-dose priming 
schedule. The UK became the first country to introduce 
4CMenB into a national infant immunisation pro-
gramme, which commenced in September 2015 and 
uses a reduced two-dose primary schedule at two and 
four months with a booster at 12–13 months.

During an outbreak of serogroup B meningitis (Men B) 
at a US university in 2013, the opportunity arose to esti-
mate the serological response to 4CMenB vaccine.4 Four-
hundred and ninety-nine (499) participants received two 
doses of the vaccine 10 weeks apart but only 66.1% (95% 
CI 61.8–70.3) were seropositive for the outbreak strains 
and the geometric mean titre was low (7.6). This caused 
concern for use of 4CMenB in infants who are less likely to 
produce an effective response than adolescents.

As MenB disease is relatively rare, undertaking 
sufficiently powered clinical trials to assess vaccine ef-
ficacy is not feasible.5 In 2015–16, a national observa-
tion cohort study of the efficacy of 4CMenB vaccine 
was undertaken in England.3 The number of cases of 
MenB diagnosed in vaccine-eligible children between 
September 2015 and June 2016 were compared with 
equivalent cohorts in the previous four years and to 
vaccine-ineligible children. By six months of age the 
coverage of 4CMenB in infants eligible for routine 
vaccination was 95.5% for one dose and 88.6% for 
two doses. Two-dose vaccine effectiveness was 82.9% 
(95% CI 24.1–95.2) against all MenB cases. Compared 
with the pre-vaccine period, reduction in the MenB 
cases in the vaccine-eligible cohort was 50% [37 cases 
vs. average 74 cases, IRR 0.50 (95% CI 0.36-0.71) p= 
0.0001] irrespective of infants’ vaccination status or 
predicted MenB strain coverage. Also a substantial 
number of infants who contracted MenB had not com-
pleted the two-dose 4CMenB vaccine regimen.

The two-dose 4CMenB priming schedule was highly 
effective in preventing MenB disease in infants. Cases 
of MenB in vaccine-eligible infants halved in the 10 
months of the programme.

Longer follow-up is required to confirm these 
results, to assess safety and duration of protection 
including in adolescents and whether further booster 
doses are required.5

The future of polio vaccination in low- and 
middle-income countries

In most high-income countries polio vaccination is 
achieved using inactivated polio vaccine (IPV), which 
comprises all three serotypes and is often in combi-
nation with other vaccines, eg. diphtheria, pertussis, 
tetanus, and Hib. Up until recently, most low- and 
middle-income countries (LMIC) used the three oral se-
rotypes (1, 2 and 3, tOPV). Now up to 90 countries have 
introduced at least one dose of IPV into their routine 
immunisation programme.6 From April 2016 serotype 2 
component of OPV will be removed from all immuni-
sation protocols.7 The rationale is that although wild 
type 2 poliovirus has not been associated with paralytic 
poliomyelitis (PP) for over a decade type 2 vaccine vi-
ruses continue to cause sporadic cases. In LMICs, tOPV 
will be replaced by bivalent 1 and 3 OPV (bOPV) with 
supplementary IPV.

There is concern that removing serotype 2 OPV 
from the schedule may result in reduction of intestinal 
immunity to serotype 2, which helps to protect person-
to-person transmission in countries with poor sanitation 
and hygiene. This was examined in a large study in four 
sites, Columbia, Dominican Republic, Guatemala, and 
Panama, and comprised 940 infants.8 bOPV provided 
humeral protection similar to tOPV against serotypes 1 
and 3. After one to two IPV doses, in addition to bOPV, 
80% and 100% of infants seroconverted, respectively, 
and the vaccination induced a degree of intestinal im-
munity against type 2 poliovirus, despite absence of 
OPV type 2 in the schedule.

Despite the reassurance that the above regimen 
resulted in some intestinal immunity to serotype 2, the 
concern is if polio vaccination is inadequate in some 
LMICs, then children may be vulnerable to outbreaks 
of poliomyelitis due to type 2. In that situation it will be 
necessary to rapidly implement an emergency course of 
monoOPV 2 vaccination in the area.7

JBS Coulter
Honorary Clinical Lecturer in Tropical Child Health
Liverpool School of Tropical Medicine, UK
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Q1 (c). The stages are: Normal <120/<80, Pre-hypertension 120–139/80–89, stage 1   
 hypertension 140-159/90-99, and stage 2 hypertension > 160/>100.

Q2 (b), (c), (d). (See answer to question 5.)
Q3 All of the answers are correct. They should all be highlighted in your discussion with  

 patients with mild hypertension.
Q4	 (a).	Beta-blockers	are	no	longer	the	first	drug	of	choice	in	hypertension,	as	the	evidence		

	 for	their	benefit	is	conflicting.	In	trials	in	which	people	of	African	descent	were	included		
 they did particularly badly with beta-blockers. The ALLHAT trial was also stopped early  
 because patients on the alpha- blocker doxazosin had poorer than expected outcomes.

Q5 (a), (b), (c), (d), (e) and (f). The review is from 2015. The 10 Blood Pressure Lowering  
 Treatment Trialists’ collaboration (BPLTTC) along with data from three other trials,   
	 following	15	266	patients	with	stage	1	hypertension	like	Jacob,	found	benefit	in	all	out	
	 comes.	It	concluded	that	treating	patients	with	mild	hypertension	is	likely	to	prevent		
 cardiovascular events, particularly stroke, and mortality. 

  Reference: Viera A J, Hawes E M. Management of mild hypertension in adults. BMJ 2016; 335: 15719. 
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Paediatrics
Social communication therapy 

in autism
Autism is an enduring disorder with great 
emotional and lifetime costs that comes 
with a prevalence of 1% in children. Cur-
rently, there is limited literature on the 
impact of early intervention on long-term 
outcomes in autism symptoms. 

PACT was the largest trial to investi-
gate the effect of intervention on autistic 
children. It used parent-mediated social 
communication intervention with chil-
dren who had core autism aged 2 to 4 
years. A follow-up of the UK-based study 
has been done to determine long-term 
outcomes of the PACT trial. At an average 
of five years from the PACT trial end-
point, 80% of the original 152 partici-
pants were traced and assessed. Over 
the five-year period up to the point of re-
contact there was an overall significant 
reduction in symptom severity.

These findings are the first to show 
the efficacy of early intervention in chil-
dren with autism, supporting the clinical 
value of the PACT trial. 
Pickles A, Le Couteur A, Leadbitter K, et al. Parent-
mediated social communication therapy for young 
children with autism (PACT): long-term follow-up of 
a randomised controlled trial. The Lancet 2016; 388: 
2501–2509.

Oral dextrose gel for neonatal 
hypoglycaemia

The long-term effects of neonatal hypo-
glycaemia can be severe. Approximately 
15% of newborns will be affected and 
currently the only recommended pro-
phylaxis is early feeding. 

 A double-blind, randomised study 
was set out to determine what dose of 
40% oral dextrose could best prevent 
neonatal hypoglycaemia. Newborns 
at risk of hypoglycaemia (n=416) were 
randomised within four groups plus 
corresponding placebo, receiving 40% 
dextrose at either 200mg/kg or 400mg/
kg either at one dose at one hour or 
followed with three doses of 200mg/kg. 
Risk criteria for hypoglycaemia included 
diabetic mothers, late-preterm delivery 
and small or large birthweight. 

Single dose at 200mg/kg provided 
the lowest risk of hypoglycaemia 
(p=0.04) compared to placebo. Any 
dose of dextrose decreased risk of hypo-
glycaemia and there were no significant 
differences in risk reduction between 
dose groups. Single doses accounted for 
better tolerance in infants than multiple 

doses and were easier to manage.
Oral dextrose gel is effective in de-

creasing risk of neonatal hypoglycaemia 
when given at a single dose of 200mg/kg. 
Hegarty JE, Harding JE, Gamble GD, et al. Prophy-
lactic oral dextrose gel for newborn babies at risk of 
neonatal hypoglycaemia: A randomised controlled 
dose-finding trial (the Pre-hPOD Study). PLoS Med 
2016; 13(10): e1002155. DOI:10.1371/journal.
pmed.1002155

Risk factors for 
childhood stunting 

In the developing world, an estimated 
30% of children suffer with stunted 
growth, a disorder with poor health and 
developmental outcomes that is associ-
ated with 14% of childhood deaths. 
In order to better understand growth 
stunting, a group of researchers have 
carried out a comparative risk assess-
ment analysis on risk factors. 

Risk factors were categorised into 
five main groups: maternal nutrition and 
infection; teenage motherhood and short 
birth intervals; foetal growth restriction 
and preterm birth; child nutrition and 
infection; and environmental factors. 

Worldwide, the leading risk factor 
for stunted growth was being born at 
term but at a small weight, account-
ing for over 10 million cases of the 44 
million total. Poor sanitation followed, 
responsible for seven million of the 
cases, and diarrhoea came third. 

This study suggests efforts to combat 
stunting should focus on ways to pre-
vent foetal growth restriction — one of 
the leading causes of childhood stunting 
in developing countries.
Danaei G, Andrews KG, Sudfeld CR, et al. Risk 
Factors for childhood stunting in 137 developing 
countries: A comparative risk assessment analysis 
at global, regional, and country levels. PLoS Med 
2016; 13(11): e1002164. doi:10.1371/journal.
pmed.1002164

Timing of allergenic 
food introduction 

Introduction of allergenic foods is one 
method for decreasing the risk of devel-
oping food allergies.  

However, optimum timings of al-
lergen introduction to an infant’s diet 
are not yet clear and indeed there have 
been confounding studies adding to 
the uncertainty. To help provide guid-
ance on this for the UK Food Standards 
Agency, a systematic review and meta-
analysis has been conducted. Data 
were extracted from 146 studies and 
evidence of allergic or autoimmune dis-
eases were used as a primary endpoint. 

Moderate-certainty evidence from 
five trials and over 1900 patients 
demonstrated that egg introduction for 

infants aged 4 to 6 months was success-
ful in reducing egg allergy (p=0.009). 
Two trials involving over 1500 par-
ticipants demonstrated a significantly 
reduced peanut allergy risk (p=0.009) 
when introduced at 4 to 11 months. The 
timing of introduction of these allergens 
had no association with risk of allergy to 
other foods. 

Early dietary introduction of eggs and 
peanuts is associated with a significantly 
reduced risk of developing an allergy to 
these foods.  
Ierodiakonou D, Garcia-Larsen V, Logan A, et al. 
Timing of allergenic food introduction to the infant 
diet and risk of allergic or autoimmune disease: A 
systematic review and meta-analysis. JAMA 2016; 
316: 1181–1192.

Impact of meningitis B 
vaccine schedule 

In September 2015 the UK became the 
first country to introduce the 4CMenB 
vaccine into the publicly funded two-
dose infant vaccination scheme against 
meningitis B (MenB). This is a move that 
has faced some reluctance from other 
countries for reasons including high 
cost of drug and safety, and efficacy 
uncertainties. A study has been funded 
by Public Health England to assess the 
effectiveness of the vaccine schedule 
since it was introduced. Impact of the 
vaccine was assessed by comparing 
MenB cases in vaccinated children with 
cases in equivalent cohorts four years 
before vaccine introduction, and in chil-
dren ineligible for the vaccine. Vaccine 
efficacy in children who had received 
both doses was over 82% against all 
MenB cases. There was a 50% incidence 
rate ratio reduction in MenB cases 
compared to pre-vaccination periods for 
those children eligible for vaccine. 

In the first 10 months of the 4CMenB 
vaccination programme MenB cases 
halved for vaccinated children, dem-
onstrating a promising step in the fight 
against meningitis B.
Parikh SR, Andrews NJ, Beebeejaun K, et al. Effec-
tiveness and impact of a reduced infant schedule 
of 4CMenB vaccine against group B meningococcal 
disease in England: a national observational cohort 
study. The Lancet 2016; 388: 2775–2782.

Candidate for Ebola infection
Within the high-pressure environ-
ment of finding a suitable treatment for 
Ebola, primate studies have identified 
a promising candidate. A randomised 
control trial has been conducted to 
assess the potential for ZMapp, a triple 
monoclonal antibody therapy. Patients 

Infection

FeatureMedicine Digest



Feature FeatureMedicine Digest

January 201736  Africa Health

with PCR-confirmed Ebola virus disease 
(EVD) were randomly assigned 1:1 to 
either receive standard of care alone or 
standard of care plus three infusions of 
ZMapp. The primary endpoint of death 
by 28 days was 30% over the whole 
study. In the standard of care alone set-
ting (n=35) 13 patients died (37%) and 
eight out of 36 patients (22%) in the 
standard of care plus ZMapp setting had 
died at 28 days. These results fell short of 
a pre-determined statistical threshold for 
efficacy within the study. 

Despite the observed benefit of 
ZMapp, combined therapy of this drug 
with standard of care did not meet the 
trials requirement for superiority in the 
treatment of Ebola. 
The PREVAIL II Writing Group, for the Multi-National 
PREVAIL II Study Team. A randomized, controlled trial 
of ZMapp for Ebola virus infection. NEJM 2016; 375: 
1448–1456.

Seasonal malaria 
chemoprevention for children

The seasonal malaria chemoprevention 
(SMC) programme gives children under 
five living in areas of highly seasonal 
malarial transmission a schedule of 
sulfadoxine-pyrimethamine with amo-
diaquine each month during the high 
season. With consideration for the high 
burden found in older children who do 
not meet the SMC criteria, a study has 
been done to determine the efficacy of 
SMC for children up to 10 years of age 
to assess the benefits of expanding the 
SMC. For this study, SMC was intro-
duced to children 10 years and younger 
in three districts within central Senegal 
over a three-year period. Malaria case 
notice and death information were 
provided from outpatient clinics and a 
surveillance system, respectively. 

For children aged 10 years and below 
the introduction of SMC significantly 
reduced malaria incidence by 60% and 
cases of severe malaria by 45%. No 
difference in all-cause mortality was 
observed with the introduction of SMC. 

SMC provides means for a tolerable 
and effective seasonal anti-malarial 
programme for children aged up to 
10-years-old. 
Cissé B, Ba EH, Sokhna C, et al. Effectiveness of 
seasonal malaria chemoprevention in children under 
ten years of age in Senegal: A stepped-wedge 
cluster-randomised trial. PLoS Med 2016; 13(11): 
e1002175. DOI: 10.1371/journal.pmed.1002175.

infection and 
immunisation efficacy

The presence of a schistosomiasis infec-
tion can create an immune environ-
ment that can compromise response to 
vaccination. One team wanted to know 

if existing infection with Schistosomia-
sis mansoni at the time of vaccination 
against hepatitis B and tetanus toxoid 
would affect efficacy of the vaccine. 

A total of 146 individuals were 
included in the analysis, 26% of which 
were found to be positive for S. man-
soni. Over an eight-month period blood 
samples were taken and immune status 
was analysed. The study found that 
schistosomiasis infection alone did not 
significantly alter either vaccine’s efficacy 
in the period soon after immunisation. 
however, over time S. mansoni-positive 
individuals demonstrated a rapid de-
crease in antibodies against the tetanus 
toxoid compared to non-schistosomiasis 
infected individuals, suggesting a declin-
ing effect of protective antibodies against 
tetanus and waning effect of vaccine.

There may be some increased risk of 
compromising vaccine-derived immune 
status in individuals with schistosomiasis. 
Riner DK, Ndombi EM, Carter JM, et al. Schistosoma 
mansoni infection can jeopardize the duration of 
protective levels of antibody responses to immu-
nizations against hepatitis B and tetanus toxoid. 
PLoS Negl Trop Dis 2016; 10(12): e0005180. DOI: 
10.1371/journal.pntd.0005180

Ustekinumab for Crohn’s Disease
Ustekinumab, a monoclonal antibody, 
has been put into a phase 3 study to 
test its efficacy in the treatment of 
Crohn’s disease. 

Participants were moderate to 
severe Crohn’s sufferers with a history 
of poor response or tolerance to the 
usual therapies. The trial began as two 
eight-week induction studies with over 
1300 participants randomly assigned 
to receive intravenous ustekinumab at 
either 130mg or 6mg/kg, or placebo.

Participants who responded (n=397) 
entered a 44-week maintenance trial 
and were randomised to receive either 
subcutaneous injections of 90mg 
ustekinumab every eight or 12 weeks 
or placebo. 

Primary endpoints for the induction 
and maintenance trials were clinical 
response at week six and remission at 
week 44, respectively. Both induction 
studies found a significantly higher 
response rate for those on both drug 
doses compared with placebo. The 
maintenance study demonstrated a 
significantly higher remission rate at 
44 weeks for both treatment intervals 
compared to placebo. 

Among Crohn’s sufferers ustekinum-

ab was effective at maintaining remis-
sion in patients who responded well to 
induction therapy. 
Feagan BG, Sandborn WJ, Gasink C, et al. Usteki-
numab as induction and maintenance therapy for 

crohn’s disease. NEJM 2016; 375: 1946–1960.

First-line treatment for 
Infection with Helicobacter pylori is 
linked to an increased risk of gastric 
cancers. However, its standard triple 
therapy has experienced a decreasing 
efficacy with the emergence of antibi-
otic resistance. This has urged research 
into alternative strategies, including use 
of a second-line therapy, bismuth, as a 
first-line treatment. A superiority trial 
has compared three first-line options for 
the treatment of H. pylori. Efficacy and 
safety comparisons were conducted on 
10-day concomitant therapy, 10-day 
bismuth quadruple therapy, and 14-day 
triple therapy. Over 1600 H. pylori-pos-
itive patients from nine medical centres 
in Taiwan were randomly assigned 
either of the three treatments in a 1:1:1 
ratio. Eradication rates for concomitant, 
bismuth and triple therapies were 86%, 
90% and 84%, respectively. The 10-day 
bismuth quadruple therapy was found 
to be significantly superior (p=0.001) 
to the 14-day triple therapy, but not to 
the 10-day concomitant therapy setting. 
Frequency of adverse events was lowest 
in the 14-day triple therapy setting. 

Bismuth quadruple therapy given for 
10 days appears preferable as a first-line 
treatment for H. pylori.
Liou J, Fang Y, Chen C, et al. Concomitant, bismuth 
quadruple, and 14-day triple therapy in the first-
line treatment of Helicobacter pylori: a multicentre, 
open-label, randomised trial. The Lancet 2016; 388: 

2355–2365.

Sanitation facility access and 
diarrhoeal disease 

In developing countries, diarrhoeal 
disease is one of the leading causes of 
death in children for which sanitation 
and access to clean water are major risk 
factors. Unshared household access to 
sanitation facilities has been included 
in the Millennium Development Goal 
(MDG) criteria. However, there has 
been talk of adjusting these criteria to 
include access to facilities shared by 
five or fewer households. To assess if 
sharing facilities contributes to child-
hood moderate-to-severe diarrhoea 
(MSD), a matched case-control study 
has analysed data from the Global En-
teric Multicentre Study. Data from 
seven sites including over 8500 
case children were matched to 
12 300 control children. Children 
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sharing facilities with two or more 
households experienced a significantly 
increased risk of MSD compared to 
children with access to an unshared 
sanitation facility. This difference was 
found in Kenya, Mali, Mozambique, 
and Pakistan, but not in The Gambia, 
Bangladesh or India. 

There is an increased risk of MSD 
in children sharing sanitation facilities 
and this should be considered in the 
MDG criteria. 
Baker KK, O’Reilly CE, Levine MM, et al. Sanitation 
and hygiene-specific risk factors for moderate-to-
severe diarrhoea in young children in the Global 
Enteric Multicenter Study, 2007–2011: Case-
control study. PLoS Med 2016; 13(5): e1002010. 
DOI:10.1371/journal.pmed.1002010

Prevention of colorectal cancer 
following neoplasia 

The current method for monitoring the 
high-risk of developing sporadic colorec-
tal cancer following colorectal neopla-
sia is through screening colonoscopy. 
However, this is a poorly adhered-to ap-
proach. Subsequently, researchers have 
investigated the potential of pharmaceu-
tical intervention as a means of advanced 
neoplasia prevention in a systematic 
review and meta-analysis looking at 
efficacy and safety of several candidate 
drugs. Studies included in the analysis 
were randomised controlled trials involv-
ing participants with previous neoplasia, 
followed up with candidate drugs. The 
study included 15 trials and over 
12 200 patients looking at 10 alternative 
preventative candidates. The analysis 
revealed non-aspirin nonsteroidal anti-
inflammatory drugs (NSAIDS) were the 
best at prevention. This was followed by 
aspirin (low-dose) which was also found 
to be the safest option. High-dose aspirin 
had a reduced safety profile but similar 
efficacy to low-dose aspirin.

In the prevention of advanced neopla-
sia following benign colorectal neoplasia 
non-aspirin NSAIDs may be the most 
effective option, followed closely by the 
comparatively safer low-dose aspirin. 
Dulai PS, Singh S, Marquez E, et al. Chemopreven-
tion of colorectal cancer in individuals with previous 
colorectal neoplasia: systematic review and network 
meta-analysis. BMJ 2016; 355 :i6188.

Worm burden and HIV risk 
There is some suggestion that helminth 
infection may increase HIV susceptibil-
ity by creating a host immune environ-
ment that facilitates HIV acquisition. 
To assess this relationship a study has 
looked at the effect of lymphatic filaria-

sis, a disease caused by the helminth 
Wuchereria bancrofti, on HIV incidence 
in Southwest Tanzania. The EMINI study 
was a population-based cohort study 
that enrolled around 18 000 partici-
pants. Individuals were tested for HIV 
and filarial antigen, an indicator of 
worm infection, and followed up to as-
sess HIV infection rates in those positive 
or negative for lymphatic filariasis. Inci-
dence of newly acquired HIV infection 
was found to be significantly higher in 
individuals already positive for lymphat-
ic filariasis compared to those without 
helminth infection. When controlled for 
other known HIV risk factors, including 
sexual behaviour, filariasis infection per-
sisted as an independent and significant 
risk factor for HIV acquisition. 

There is an observed increased risk of 
HIV associated with helminth burden that 
may be due to host immune response. 
Kroidl I, Saathoff E, Maganga L, et al. Effect of 
Wuchereria bancrofti infection on HIV incidence in 
southwest Tanzania: a prospective cohort study. The 
Lancet 2016; 388: 1912–1920.

Antiretroviral therapy in 
perinatal HIV prevention

The most safe and efficacious treatment 
regimens in the prevention of mother-
to-child transmission of HIV are not 
well defined.  

The PROMISE randomised trial 
aimed to build-up information in this 
area by comparing transmission rates 
and safety in participants over three 
treatment settings. Participants included 
over 3000 HIV-infected women at 14 
plus weeks’ gestation. Enrolled women 
were given zidovudine and single-dose 
nevirapine, followed by a post-partum 
regimen of zidovudine alone; zidovu-
dine-based antiretroviral therapy (ART); 
or tenofovir-based ART. 

A significantly lower rate of HIV 
transmission to infants was found in 
both ART-based groups compared to 
the zidovudine-alone setting. HIV-free 
survival was found highest in infants 
from the zidovudine-based ART setting.  
However, adverse maternal and infant 
effects were observed at higher rates 
for both ART-based groups compared 
to zidovudine alone. These included 
higher rates of preterm delivery and 
low birthweight. 

Antenatal ART was responsible 
for lower HIV transmission to infants 
compared to zidovudine, but higher 
adverse maternal and neonatal out-
comes should be important consid-
erations in the management of HIV-
compromised pregnancies.

Fowler MG, Qin M, Fiscus SA, et al. Benefits and 
risks of antiretroviral therapy for perinatal HIV pre-
vention. NEJM 2016; 375: 1726–1737.

Barriers for adherence 
to antiretrovirals

One of the major challenges facing HIV 
treatment comes from poor adherence 
with antiretroviral therapies (ART). One 
group has set up a review to identify 
the key barriers that prevent adherence 
with hope of targeting interventions to 
improve future adherence. Data was 
extracted from 125 studies that provided 
adherence-barrier information. Popula-
tions investigated included over 1700 
adults, 1000 children and 800 adoles-
cents. Analysis revealed that the most 
frequent barriers to adherence across all 
age groups included forgetting, being 
away from home and changes to daily 
routine. Feeling sick appeared to be a 
more common barrier to adherence 
than feeling well. Depression appeared 
as a reason for poor adherence in over 
15% of all cases. Substance and alcohol 
abuse was a common barrier among 
adults. And secrecy was found to be 
reported by more than 10% of adults 
and children.

Identification of these common bar-
riers to adherence of ART may help de-
velop better targeted strategies for at-risk 
individuals to improve ART adherence. 
Shubber Z, Mills EJ, Nachega JB, et al. Patient-
reported barriers to adherence to antiretroviral 
therapy: A systematic review and meta-analysis. 
PLoS Med 2016; 13(11): e1002183. DOI: 10.1371/
journal.pmed.1002183

Vaginal ring containing 
antiretroviral

There is strong evidence for the use 
of prophylactic antiretrovirals for HIV 
prevention. These results, however, have 
not been replicated in trials with African 
women. The likelihood is that this is 
due to poor adherence. To combat this, 
simpler methods of prophylaxis may be 
better adhered to and therefore provide 
more protection. A phase 3, double-
blind study investigated the use of vagi-
nal rings containing the antiretroviral 
dapivirine in preventing HIV in women 
aged 18 to 45. 

Over 2600 women were enrolled 
across Malawi, South Africa, Uganda, 
and Zimbabwe, and were randomised 
to a monthly vaginal ring containing 
dapivirine or placebo. Of these a total 
of 168 HIV infections occurred during 
follow-up. A 27% lower incidence of 
HIV was observed in the dapivirine 
group (p=0.046). The result was shown 
to be even more significant when 
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analysis excluded two groups with 
evidence of poor adherence and the 
incidence decreased by 37% compared 
to placebo (p=0.007). 

Antiretroviral containing monthly vagi-
nal rings may provide increased protection 
against HIV due to increased adherence. 
Baeten, JM, Palanee-Phillips T, Brown ER, et al. Use 
of a vaginal ring containing dapivirine for HIV-1 pre-
vention in women. NEJM 2016; 375: 2121–2132.

Neurologic disorder from 
potential analgesic

Fatty acid amide hydrolase (FAAH) 
inhibitors are being investigated for their 
use as potential analgesics. These prop-
erties have so far been demonstrated in 
animal models with FAAH inhibition 
shown to enhance natural analgesic 
cannabinoid-like substances. 

A phase 1 study has investigated the 
safety of a reversible FAAH inhibitor in 
healthy volunteers. 

Dose safety was assessed giving 
single doses and repeated oral doses 
for 10 days in 84 volunteers with no 
reported adverse events. A further cohort 
of six participants (with four consented 
to data use) were assigned to the highest 
trialled dose of 50mg/day. After a period 
of five days a rapid and unanticipated 
set of severe neurological impairments 
occurred in three of four volunteers. Fea-
tures included headache, memory deficit 
and altered consciousness. 

One volunteer remained asymptom-
atic, two patients recovered, albeit with 
residual memory impairment in one 
and residual cerebellar syndrome in the 
other, and the fourth patient subsequent-
ly became brain dead. 

So far the mechanisms underlying 
these neurological symptoms is unknown.
Kerbrat A, Ferré J, Fillatre P, et al. Acute neurologic 
disorder from an inhibitor of fatty acid amide hydro-
lase. NEJM 2016; 375: 1717–1725.

 
Psychotropic medications 

for violent crimes
Violent reoffending crimes are common 
among released prisoners and existing 
interventions are poor. Psychiatric and 
substance abuse disorders are overrep-
resented among the prison population 
and subsequently the potential for using 
psychotropic drugs as an intervention is 
being explored as a method of reducing 
violent reoffending. 

A cohort study has been conducted 
to investigate if psychotropic medica-
tions decrease the risk of violent reof-

fending among released prisoners. This 
study focused on the main psychotro-
pic drugs prescribed to prisoners and 
analysis was performed on rates of 
violent reoffending in released prison-
ers when medicated, compared to rates 
of violence in non-medicated periods 
within-individual analyses. All prisoners 
released in Sweden between 2005 and 
2010 were followed up for an average 
of four years.

Released prisoners experienced 
lower rates of violent reoffending during 
periods on psychotropic medications 
compared to periods off treatment. 
When appropriate, antipsychotics, 
psychostimulants, and drugs used in 
addictive disorders have potential for 
reducing the risk of violent reoffending 
among released prisoners. 
Chang Z, Lichtenstein P, Långström N, et al. Associa-
tion between prescription of major psychotropic 
medications and violent reoffending after prison 
release. JAMA 2016; 316(17): 1798–1807. 

Economic burden of 
physical inactivity

Physical inactivity is regarded as one 
of the major worldwide drivers of both 
morbidity and mortality. The economic 
value of which remains to be worked 
out. One study has attempted to 
quantify a global representative of the 
economic burden of physical inactiv-
ity. Compiling data available from over 
140 countries and 93% of the world’s 
population, healthcare costs and 
disability-adjusted life years (DALYs) 
were estimated along with productiv-
ity losses. Non-communicable diseases 
(NCDs) attributable to lack of physical 
activity were assessed. 

For 2013, an estimated worldwide 
cost of over US$58 billion was used to 
cater for the burden of physical inactiv-
ity, over half of which was paid for by 
the public. Inactivity-related deaths 
contributed to over $13 billion in pro-
ductivity losses, as well as a total of 13 
million DALYs. 

The figure that this study provides 
for the economic burden of physical 
inactivity should help justify prioritisa-
tion for promotion of physically active 
lifestyles worldwide, with hope of 
reducing the burden of NCDs.
Ding D, Lawson KD, Kolbe-Alexander TL, et al. The 
economic burden of physical inactivity: a global 
analysis of major non-communicable diseases. The 
Lancet 2016; 388: 1311–1324.

Short versus long-term 
blood storage 

Previous studies have suggested that 
differences in duration of blood storage 

prior to transfusion does not cause a dif-
ference in outcome for high-risk patient 
populations. A randomised trial has been 
performed to see if duration of blood 
storage has an effect on mortality among 
a general population of hospital patients. 

Patients across four hospitals who 
required blood transfusions were 
randomised (1:2) to groups receiving 
blood from either short-term storage 
(n=6936) or long-term storage (n=
13 922). For logistical purposes, only 
patients with type A or O blood were 
included. The primary outcome was 
in-hospital mortality. 

Mortality was observed in 9.1% of 
the short-term group and 8.7% in the 
long duration group. 

There were no significant differ-
ences in mortality found between the 
two groups. 

Standard practice of using the oldest 
available blood for transfusion does 
not result in a higher risk of mortality 
compared to the use of blood stored for 
a shorter time.
Heddle NM, Cook RJ, Arnold DM, et al. Effect of 
short-term vs. long-term blood storage on mortality 
after transfusion. NEJM 2016; 375: 1937–1945.
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Q1. Clinical Review: Paediatrics
i. In the meningococcal belt of sub-Saharan Africa 

which of the following is the commonest serogroup
 (a) C
 (b) A
 (c) B
 (d) W-135

ii. 4CMenB vaccine comprises
 (a) Three components
 (b) Four components

iii. The following serotypes will be omitted from polio 
vaccines:

 (a) OPV 1
 (b) OPV 3
 (c) OPV 2

Q2. Clinical Review: AIDS
i. Which of the following statements are true for the 

year 2015? 
 (a) There were an estimated 50 million people   

   globally living with HIV.                      
 (b) Just over two million people globally were newly  

     infected with HIV.                                        
 (c) About 70% of all people living with HIV lived in       

     sub-Saharan Africa.                        
 (d) There were 25 million people on antiretroviral   

     therapy.                 

 (e) South Africa has the largest HIV epidemic in 
     the world.

ii. Which of the following statements are true for the 
2016 World Health Organization Antiretroviral 
Therapy (ART) Guidelines?

 (a) ART should be offered to all persons infected with  
    HIV regardless of WHO clinical stage or CD4 

    cell count. 
 (b) The threshold for diagnosing virological failure     

    when on ART is 10 000 copies/mL.
 (c) Part of the package of care for people         
      living with HIV should be assessing and   

     managing cardiovascular risk and depression.
 (d) In stable patients it is recommended that there    
          can be less frequent clinic visits and medication 
      pick-up (three to six months).
 (e) To help the scale up of ART, treatment can be 
    initiated by lay providers.

Q3. Medicine: Transient loss of consciousness
i.  Patients with a history of what are at high risk of 

future cardiac arrest?

Q4. Medicine: What do we need to do to sustain    
       compassionate medical care?
i.  What are the six actions required to sustain 

compassionate care?
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FeatureSelf-assessment

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

CPD Challenge
Questions

Answers

Q1.
i. (b) A

ii. (b) Four components

iii. (c) OPV 2

Q2. 
i. (a) False

(b) True

(c) True

(d) False

(e) True

ii) (a) True

(b) False

(c) True

(d) True

(e) False

Q3.
i. Patients with a history of myocardial infarction or 

congestive heart failure and unexplained syncope 
are at high risk of future cardiac arrest.

Q4.
i. The six actions required to sustain compassionate 

care are: Awareness; Self-care; Attentive listening; 
Collaboration; Support for colleagues; Commitment
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Feature FeatureClinical Quiz

Under pressure (answers on page 34)

At a routine ‘well man’ visit, Jacob, a successful West African businessman who is apparently 
healthy, was found, while seated in your consulting room chair, to have a blood pressure reading 
of 145/90 mm Hg. At 45 years of age, Jacob is at his prime in his career, doing well financially and 
with a stable family life. He is not overweight, but admits to having an irregular work schedule, 
often skipping meals and not taking enough time either to exercise or relax. You are happy with his 
general physical and mental health, and this blood pressure reading is the only aspect of the exami-
nation that might be a worry. 

Q1 How would you classify this blood pressure reading?
 (a) Normal
 (b) Pre-hypertensive 
 (c) Stage 1 (‘mild’) hypertension
 (d) Stage 2 (‘moderate’) hypertension 

Q2 How do you explain this blood pressure reading to Jacob?
 (a) Explain that it is nothing to worry about and that it is within normal limits for  
  a man of his age (you remember that you were taught that a systolic of 100 plus  
  the person’s age was normal).
 (b) Talk about his lifestyle and explain that he should change it to bring down the  
  pressure without the need for medication. 
 (c) Tell him that his pressure is a bit high and that you will arrange for repeated  
  blood pressure readings over the next month or two to make sure he doesn’t  
  need to take medication for it.
 (d) Explain that the medical views on high blood pressure have changed recently  
  and to prevent possible heart attacks or strokes we would now wish to treat  
  strictly even small increases in blood pressure more seriously, in order to reach  
  values of 120/80. To do that, if his blood pressure remains at 145/90, he would  
  need to go on antihypertensive medicines.

Q3 As for the effects of lifestyle on high blood pressure, which of the following has been  
 shown to lower blood pressure by from 5 to 10 mm Hg?
 (a) Changing to foods rich in fruits and vegetables with low fat intake.
 (b) Thirty minutes a day of aerobic exercise.
 (c) Reduce salt intake to 1.6 grams a day.
 (d) Restrict alcohol intake to two (for men) and one (for women) units per day.
 (e) If overweight, losing 8 percent of body weight.

Q4 Jacob is West African. On follow up, and after strenuous efforts at lifestyle change,  
 his blood pressure has remained steadily at 145/90. You give him a 24-hour monitor,  
 and through the night his blood pressure shows no sign of a ‘dip’. His renal function  
 test results are in the normal range. What is your next step? 
 (a) Start him on a thiazide diuretic or a calcium channel blocker.
 (b) Choose a beta-blocker or an alpha-blocker.
 (c) Continue without drug therapy, on the basis that at this relatively low level of   
  raised blood pressure the risks of taking drugs are higher than his risk of stroke  
  or heart attack. But continue to monitor him and advise him of ‘red flag’ symptoms. 
 (d) Arrange a longer than usual meeting with him so that you can explain all the  
  plusses and minuses of medication and the long term outlook of a persistently  
  raised blood pressure like his. Then leave it to him to decide whether or not to  
  take it.

Q5 The most comprehensive review of trials of the treatments of mild hypertension  
 showed benefits of treatment in which of the following outcomes?
 (a) Total cardiovascular events
 (b) Strokes
 (c) Coronary events
 (d) Heart failure
 (e) Cardiovascular deaths
 (f) Total deaths
 (g) None of the above
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HemoCue has been a leader in Point of Care medical diagnostics for over 30 years. We specialize in 
giving healthcare providers tests that deliver fast results with the precision expected of a central lab. 
Visit hemocue.com

A Global Call to Detect and Act on Anemia
We are happy to share the launch of our initiative 

Embrace Health – Unite to Screen and Treat Anemia. 

We share the commitment made by the World Health 

Assembly to reduce the burden of anemia by 50 % in 

women of reproductive age by 2025. Anemia impairs 

the health and well-being of women and increases 

the risk of adverse maternal and neonatal outcomes. 

Anemia also increase complications and the risk of 

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

The time to act  – is now.

30 years ago HemoCue was the pioneer in point of 

care testing for hemoglobin. Since then we have 

shared our knowledge about how, when and why 

to measure it, and the subject remains close to our 

heart. We will continue to share our knowledge, 

and to urge action in detecting and treating anemia. 

Please join our movement.  

Embrace Health – Unite to Screen 

and Treat Anemia!

To learn more about the 

HemoCue®Hb 301 kit and our fight 

against anemia, contact your  

HemoCue representative or 

email info@hemocue.se
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