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Shining 
a light
on severe 
malaria
The Severe Malaria Observatory 
(SMO) is a repository of 
information on severe malaria.  
It aims to:
 
• Disseminate best practice, 

tool-kits, market information, 
guidelines, projects and 
outcomes

• Advocate continuous research 
and capacity building

• Support visibility and 
coordination of ongoing 
activities

 

To enhance its impact,  
the SMO needs YOU.

Join the community. 
Share your knowledge.  
Help save more lives.

www.severemalaria.org
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So, the World Health Organization 
(WHO) leadership finally passes to an 
African for the first time. Dr. Tedros 
Adhanom Ghebreyesus was as expected, 
elected to the post of Director-General 
(DG) after beating off the challenges 
of British and Pakistani candidates on 
day two at the World Health Assembly 
(WHA). It is the first time that the leader-
ship has been the subject of an election 
process, all previous DGs having been 
appointed via a simple rubber-stamping 
of a single nomination from the organisa-
tion’s Executive Board.

It meant that the atmosphere was very 
different to usual at the WHA this year. 
And in fact the lobbying and behind the 
scenes activity meant that almost the 
entire parallel programme of business 
was rescheduled on the day, meaning 
that the coffee shops around the Palais 
des Nations were even more packed than 
is normal. The voting procedure was held 
within the Plenary Hall, but with only 
four delegates per country allowed in the 
room at any one time; and no one else. 
So the press, the public, the Non-Govern-
mental Organisation Observers… were 
all locked out. It meant for quite a surreal 
period as there was also no formal means 
of notification as to when the result 
would be announced. I now understand 
why when a new Pope is appointed, they 
have the puff of smoke through a par-
ticular chimney to let people know that a 
decision is reached!

Dr. Tedros takes over at a difficult 
time. In his acceptance speech he spoke 
of his unwavering support to see Univer-
sal Health Care established internation-
ally, and in a follow-on press conference 

talked of possibly axing programmes that 
did not contribute to the cause. On the 
key issue of funding (USA budget cut 
proposals hang heavily over the Organ-
isation) he was hopeful that the propos-
als might be ‘amended’ , but also talked 
of the importance of diversifying the 
income streams of the organisation. It is 
early days, but we wish him well.

Not quite as globally momentous as 
the appointment of Tedros to DG, but of 
huge importance to many, particularly in 
Africa’s farming communities, is the news 
that snakebite is finally being added to 
the Top 20 Neglected Tropical Diseases. 
The extent of mortality and morbidity 
from snakebite is not adequately under-
stood as it is not reportable, and hasn’t 
been systematically studied. It is thought 
that maybe only 10% of snakebite 
cases are reaching hospital, but worry-
ingly antivenin availability has dropped 
dramatically across Africa. In the 1980s 
the number of doses reaching Africa was 
over 200 000 a year. By the early 2000s 
this had reduced to less than 20 000. 
Something had gone seriously wrong.

A new impetus on antivenin produc-
tion and specificity along with measures 
to significantly lengthen shelf life can 
deliver a significant contribution to the 
quality of life of Africa’s rural populations. 

Bryan Pearson
(bryan@fsg.co.uk)

Editorial



Join us for the Fourth Global Forum on Human 
Resources for Health - Building the health 
workforce of the future - from 13-17 November 
2017, in Dublin, Ireland. 

The Forum is intersectoral. It welcomes 
participation from a range of actors across 
education, health, labour/employment and 
finance sectors. It is the largest open conference 
on human resources for health related issues and 
is expected to gather over 1,000 delegates from 
across the globe. The Forum programme will 
feature high-impact decision-makers, leaders, 
and investors representing all stakeholder groups 
to discuss and debate innovative approaches 
towards advancing the human resources for 
health agenda.  

Organizers: Trinity College, Dublin, Health 
Service Executive, Irish Aid, the 
Department of Health, Ireland, the World 
Health Organization, and the Global 
Health Workforce Network. 

Call for side events deadline: 21st June 
http://hrhforum2017.ie/pre-forum-programme/  

Abstract submissions deadline: 26th June  
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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. 

Malaria vaccine on clinical trial
Huge logistic and financial challenges remain before malaria 
is eliminated, but Shima Gyoh is heartened at the advent of 
clinical trials of a vaccine—albeit one that requires six injections 
and provides protection of only around 60%

The search for a vaccine against malaria took a big step 
forward when the World Health Organization (WHO) 
announced that the foremost candidate will undergo the 
last stage of clinical trials in Kenya, Malawi and Ghana. 
This very welcome news was sexed up in some news 
media, perhaps inadvertently, to suggest that at last a 
vaccine for malaria has been discovered and eradica-
tion is imminent. It isn’t quite that rosy.

The vaccine, RTS,S consists of the surface antigens of 
Plasmodium falciparum incorporated into the outer coat 
of the Hepatitis B virus, so it also provides protection 
against Hepatitis B. The vaccine is aimed at protect-
ing the newborn in the first six months of life, when 
it is most susceptible to malaria. It has to be given by 
injection, and its protection wanes fast and has to be 
repeated. By the time the baby is eighteen years of age, 
it would have had six injections. Earlier trials show that 
an efficacy of 57.2% can be achieved when given at the 
age of zero, one and two months. It is estimated that 
the overall protection will be 50–60% in the first year 
and 50% at the first five years. Thus it is not your ideal 
vaccine, but undoubtedly a valuable addition to the 
armamentarium in the war against malaria.

There are around 20 different types of malaria 
parasites transmitted by over 50 species of mosqui-
toes, but the most malignant of all, causing nearly all 
the problems of the disease is P. falciparum transmit-
ted by Anopheles mosquito. Elimination of this would 
equate to eradicating malaria. However, mosquitoes 
have been in existence for over 100 million years and 
the plasmodium has adapted itself to its two hosts very 
well. It infects over 200 million people with an annual 
mortality of around 700 000 among children. Tropical 
climate, low standard of living and poor environmental 

sanitation constitute the ideal environment for malaria 
propagation and sub-Saharan Africa carries 90% of the 
world malaria burden. Attempts at eradication must be 
approached from all these angles.

Much success has been achieved with drugs to kill 
the plasmodium in the human body, but unfortunately 
the output of newer, more effective drugs is hardly 
keeping pace with the development of drug resistance 
by the plasmodium. This also applies to the insecticides 
resistance by the mosquito. Genetic methods are being 
introduced to reduce their population, eliminate or re-
duce disease carrying capacity by both. These methods 
are expensive and often openly challenged by vocal 
advocates who raise public fears about the unknown.

Education on the environmental sanitation strategies 
for eliminating the breeding and hiding places of the 
mosquito, particularly around human habitation, should 
be taught from primary school, and African Govern-
ments should appreciate that raising the standard of liv-
ing of the people is necessary for eradication of malaria.

Research into drugs that would benefit mainly poor 
developing countries is not commercially attractive to 
companies, and the RTS,S vaccine has been funded 
mainly by the Bill and Melinda Gates Foundation in 
its determination to work for the eradication rather 
than control of malaria. An effective vaccine is better 
regarded as addition to, and not a replacement of all the 
other measures that have, since the year 2000, reduced 
the mortality of malaria by 62%. The WHO hopes to 
further cut it by 90% by 2030.

The vaccine is about to be tried in three countries. 
Expected challenges are the cost of the vaccine and the 
commitment of families to turn up at the correct times 
for the injections. These obstacles can be surmounted 
by appropriate advocacy and sufficient allocation of re-
sources, and the arrival of a good vaccine on the scene 
is good encouragement for the world to redouble efforts 
for eradication of malaria.

FeatureOpinion
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The 70th World Health Assembly 
turns the focus back to integrated 
Primary Health Care
Three reasons for optimism from the WHA are highlighted by 
Francis Omaswa. The election of Dr. Tedros as Director-General 
of the World Health Organization; the return to the principles 
of Alma Atta for PHC; and Zambia’s innovative leadership on 
surgical care

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

The 70th World Health Assembly (WHA) ended nearly 
one month ago and left me feeling good for a number 
of reasons.

The first was the election of Dr. Tedros Adhanom 
Ghebreyesus of Ethiopia as the first African Director-
General of the World Health Organization (WHO). This 
was achieved in a closed session where three candi-
dates vied for the votes of all member states by secret 
ballot, unlike in the past years when the Executive 
Board of WHO submitted one name for endorsement 
by the WHA. Dr. Tedros won easily in three rounds of 
voting and is an excellent choice. Dr. Tedros has first-
hand experience in running a national health system as 
a very successful Health Minister in Ethiopia. As Health 
Minister, he was very popular among the global health 
initiatives where he served as chair on the Boards of 
these organisations such as Roll Back Malaria and the 
Global Fund. His current job has been Foreign Min-
ister of Ethiopia which has further exposed him to the 
world of global diplomacy. I have personally worked 
with Dr. Tedros in my days as the Executive Director of 
Global Health Workforce Alliance, where Ethiopia was 
a grantee as one of the eight global pathfinder countries 
on Human Resources for Health development, and 
later I was a Senior Adviser to the five-year Ministerial 
Leadership Initiative for Global Health where Ethiopia 
was one of the five project countries. From this experi-
ence I can describe Dr. Tedros as human, caring and a 
visionary. The WHO and the global community should 
look forward to the future of global health with hope, 
and I wish Dr. Tedros every success.

Another reason I came back feeling good from the 
WHA is that I witnessed time and again the return of the 
discussions to the days following the 1978 Alma Atta 
Declaration where the focus was on Integrated Primary 

Health Care (PHC) involving the active participation of 
the people themselves. Whenever I had an opportunity 
to speak at the WHA, I applauded this approach to 
health systems strengthening and prayed that we will not 
depart from it again as we did in the past if we are com-
mitted to the Sustainable Development Goals and the 
goal of Universal Health Coverage (UHC). 

The third encouraging experience was to participate 
at the Side Event when the Government of the Republic 
of Zambia launched their National Surgical, Obstet-
ric, and Anaesthesia Strategic Plan (2017–2021). The 
Republic of Zambia has shown exceptional leadership 
in this field having been a sponsor of the WHA resolu-
tion 68.1 in 2015 that recognised that essential surgery 
and anaesthesia are critical components of UHC, thus 
setting the stage for placing surgery, obstetrics and an-
aesthesia as key components of Integrated PHC strategy 
for achieving UHC that leaves no one behind. Congrat-
ulations to Zambia.

My organisation, the African Centre for Global 
Health and Social Transformation, also participated 
at pre-meetings of civil society organisation (CSOs), 
where the entire agenda of the WHA was dissected in 
detail over a two-day meeting asking the question in 
all cases, ‘Where are the people in this agenda item?’ 
Last year, the WHA adopted a resolution on Framework 
of Engagement with non-State Actors, allowing these 
to participate at the WHA and the work of the WHO. 
There are three major categories of non-state actors 
namely, (i) not for profit CSOs; (ii) for profit industry and 
commercial organisations; and (iii) philanthropic organ-
isations. The CSOs see themselves as watchdogs making 
sure that the public interest is safeguarded at all times in 
the work of the WHO. These CSOs have established an 
office in Geneva under the name Geneva Global Health 
Hub as a watch tower for observing and responding to 
what is going on at this global health capital.

Finally, there was the networking which is extremely 
valuable as a source of learning and an enabler in forg-
ing partnerships and connections for carrying forward 
the work generated by and that follows the WHA.

FeatureOpinion
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UNAIDS report says 
thousands of Ghanaian 
women and girls living 
with HIV
A UNAIDS report on HIV prevalence 
in women shows that Ghana is among 
countries with the highest prevalence 
rate in West Africa.

As many as 160 000 women and 
girls in Ghana are living with the virus, 
the report said. The 2017 report titled 
‘When women lead, change happens – 
women advancing the end of AIDS’ pro-
vides global statistics on the prevalence 
of HIV among women across the world.

The report also highlights the contri-
butions, challenges and successes of the 
UNAIDS in the fight against HIV/AIDS.

According to the report, 18.6 million 
women and girls are reported to be 
living with HIV in the world. The report 
said women accounted for 51% of 
people living with HIV worldwide, but 
with large regional differences—in west-
ern and central Africa, nearly 60% of all 
people living with HIV are women.

Nearly one million girls and wom-
en were newly infected with HIV in 
2015. In sub-Saharan Africa, women 
accounted for 56% of new HIV infec-
tions among adults.

Young women aged 15–24 
accounted for 25% of new HIV 
infections among adults and are at 
particularly high risk of HIV infection, 
despite accounting for just 11% of 
the adult population.

The outgoing country representa-
tive of UNAID, Girmay Haile admitted 
that the fight against stigmatisation of 
people living with HIV/AIDS has not 
been successful, largely because of 
social norms and cultures.

‘If there is any area that we haven’t 
succeeded then it is that area of stig-
matisation and discrimination.’

He further explained that reproduc-
tive health education and HIV/AIDS 
education are not friendly enough to 
sustain the fight against HIV/AIDS. 
Girmay Haile also explained that 
criminalisation of sex work has not 
help the issue either.

‘Even though we have made con-
siderable progress we still haven’t been 
able to arrest the situation because they 
are in conflict with the law and the ten-
dency is for them to go underground, 
so we are unable to reach them to offer 
these services to get them out of it.’

World Health Assembly 
elects Dr. Tedros Adhanom 
Ghebreyesus as the new WHO 
Director-General
Dr. Tedros Adhanom Ghebreyesus has 
been elected by the member states as 
the new Director-General of the World 
Health Organization (WHO).

Dr. Tedros was nominated by the 
Government of Ethiopia, and began his 
five-year term on 1 July 2017.

Prior to his election as WHO’s next 
Director-General, Dr. Tedros served 
as Minister of Foreign Affairs, Ethiopia 
from 2012–2016 and as Minister of 
Health, Ethiopia from 2005–2012. He 
has also served as chair of the Board of 
the Global Fund to Fight AIDS, Tuber-
culosis and Malaria; as 
chair of the Roll Back 
Malaria (RBM) Partner-
ship Board; and as 
co-chair of the Board 
of the Partnership for 
Maternal, Newborn and 
Child Health.

As Minister of Health, 
Ethiopia, Dr. Tedros led 
a comprehensive reform 
effort of the country’s 
health system, includ-
ing the expansion of the country’s health 
infrastructure, creating 3500 health cen-
tres and 16 000 health posts; expanded 
the health workforce by 38 000 health 
extension workers; and initiated financing 
mechanisms to expand health insur-
ance coverage. As Minister of Foreign 
Affairs, he led the effort to negotiate the 
Addis Ababa Action Agenda, in which 
193 countries committed to the financ-
ing necessary to achieve the Sustainable 
Development Goals.

As Chair of the Global Fund and of 
RBM, Dr. Tedros secured record funding 
for the two organisations and created 
the Global Malaria Action Plan, which 
expanded RBM’s reach beyond Africa 
to Asia and Latin America.

With an eye on the significant chal-
lenge faced by the organization by 
proposed cuts from the Trump admin-
istration, Dr. Tedros visited the USA on 
12–17 June to share his vision for the 
WHO with global leaders, before taking 

Feature FeatureNews

up his new position.
Over the five days, Dr. Tedros met 

with Bill Gates, co-chair of the Bill & 
Melinda Gates Foundation; Jim Kim, 
World Bank Group President; Anthony 
Lake, UNICEF Executive Director; Tom 
Price, Secretary of US Health and Hu-
man Services; and others, including 
leadership for the Canadian Ministry 
of International Development and La 
Francophonie, Carter Centre, United 
Nations, US Agency for International 
Development, US Centres for Disease 
Control and Prevention, and the US 

State Department.
On Monday 12 June 

2017, Dr. Tedros ad-
dressed global health 
leaders gathered at the Ro-
tary Convention in Atlanta 
to reaffirm commitment to 
eradicating polio.

He also visited the 
headquarters of WHO’s 
Regional Office for the 
Americas, the Pan Ameri-
can Health Organization 

(PAHO) in Washington DC.
Dr. Tedros has consistently described 

his top priority as Director-General to 
be the pursuit of health for all people. 
He has also emphasised the importance 
of strengthening countries’ capacity to 
respond to health emergencies, be these 
disease outbreaks or humanitarian crises, 
as well as the need to put the well-being 
of women, children and adolescents at 
the centre of health and development 
and to advance work on climate change 
and health.

The Director-General elect has also 
committed to build on existing efforts to 
turn WHO into a more effective, trans-
parent, and accountable agency, stress-
ing the critical value of partnerships.

He said: ‘I look forward to the op-
portunity to meet so many key partners 
in the United States. I want everyone to 
know that from my first day in office, I 
am determined for WHO to be the best 
possible partner for global health.’
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Botswana commemorates 
World No Tobacco Day
Botswana commemorated World No 
Tobacco Day (Wednesday 31 May 
2017) in the copper mining town 
of Selebi-Phikwe. The commemora-
tion was headlined by the Assistant 
Minister of Health and Wellness 
Honourable Phillip Makgalemele, 
who pleaded with the public to moni-
tor and curb the impact of tobacco on 
their health, income and social life.

He assured the country that the 
process of approving the new Tobacco 
Control legislation is in motion as the 
Bill is expected in parliament during 
the winter sitting. 

He advised the public to keep their 
parliamentarians and service providers 
on their toes with regard to tobacco 
control. This was in part, a response 
to the Executive Director of the Anti-
tobacco Network who had asked the 
Minister to ensure that the Bill reaches 
parliament and becomes law as it was 
long overdue.

Earlier the World Health Orga-
nization (WHO) Representative, Dr. 
Martins Ovberedjo, had provided a 
brief overview of the tobacco situation 
globally and in the African Continent. 
He decried the toll tobacco in its dif-
ferent forms took on the health and 
lives of people particularly the poor. 
He cited the health, social, economic 
and environmental impact of to-
bacco on not only the consumers but 
families, communities and national 
economies as well. 

He iterated that WHO has the nec-
essary tools to support country efforts 
on tobacco control such as the FCTC 
and mpower package. Dr Ovberedjo 
assured the government of continued 
UN support on tobacco control efforts.

The commemoration was attended 
by the Selebi-Phikwe community, 
representatives of District Health 
management teams from across the 
country, civil society, political and re-
ligious leadership from the district and 
various stakeholders who provided 
information through person-to-person 
communication, edutainment and 
information stalls.
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Three MMV-supported 
antimalarials listed as 
essential medicines
Medicines for Malaria Venture (MMV) 
welcomes the inclusion of three medi-
cines from the MMV-supported product 
portfolio on the World Health Organiza-
tion’s (WHOs) Model List of Essential 
Medicines (EML) and Model List of Essen-
tial Medicines for Children (EMLc). These 
are two artemisinin-based combination 
therapies (ACTs) for adults, children and 
infants; and a rectal artesunate formula-
tion specifically for young children:
• A fixed-dose combination of 

pyronaridine tetraphosphate and 
artesunate in tablets for the first-line 
treatment of both uncomplicated 
Plasmodium falciparum and 
Plasmodium vivaxmalaria in adults 
and children ≥ 20kg, and child-
friendly granules for children and 
infants weighing 5 kg to under 20 kg.

• A fixed-dose combination of 
dihydroartemisinin (DHA) + 
piperaquine phosphate (PQP) for the 
first-line treatment of uncomplicated 
P. falciparum malaria in adults, 
children and infants.

• Artesunate rectal dose form (100mg 
presentation) for the pre-referral 
management of severe malaria in 
young children.
WHO’s Model EML identifies medi-

cines that ‘satisfy the priority healthcare 
needs of the population.’ In practical 

terms, the WHO Model EML can help 
countries consider revisions to their 
national EMLs, which in turn, inform 
the procurement decisions of central 
medical stores and the prioritisation of 
medicines for use in-country.

 With concerted global effort, malaria 
incidence and deaths fell dramatically 
between 2001 and 2015: it is estimated 
that of the 6.2 million lives saved from 
malaria over that period, 5.9 million 
(95%) were those of children under the 
age of five years.

Inclusion of these new antimalari-
als into the EML will help make more 
child-friendly antimalarial treatments 
accessible to those who need them 
most and increase the number of high-
quality ACT options for inclusion in 
national EMLs.

 ‘MMV is delighted with the addition 
of these three important antimalarials 
to the Essential Medicines List,’ said 
Dr. David Reddy, CEO of Medicines for 
Malaria Venture. ‘Young children bear 
the brunt of this terrible disease—a child 
dies of malaria every two minutes. With 
strongly committed partners like Novar-
tis, Shin Poong, Sigma-Tau, Cipla and 
Strides Shasun, we have been able to 
prioritise the development and introduc-
tion of new, tailored medicines, includ-
ing for this vulnerable population.’ 

Global and national targets beyond 
2015 will be important for tracking prog-
ress in reducing maternal deaths and 
ensuring that maternal health continues 
to be a global development priority.

Each year more than 200 000 women 
and one million newborn babies die 
from maternal health and newborn com-
plications in sub-Saharan Africa.

The simple fact is that most of these 
deaths can be prevented by easy, avail-
able and cost effective solutions, as long 
as pregnant women and new mothers 
with infants get the right healthcare at 
the right time.

Maternal and baby health, 
scout for the best care available

Private and public hospitals providing 
maternity care have encouraged and em-
braced hospital-based package models 
that cater for pregnant women during 
pregnancy, childbirth, postnatal depres-
sion, and newborn care.

‘With a rise in the variable mother-
baby packages, it is prudent for couples 
or single mothers expecting a baby to 
understand the bare minimum care 
expected during their pregnancy and 
childbirth experience and to have their 
expectations met,’ says Obstetrician 
Gynaecologist, Dr. Ogutu Onsase of 
Nairobi Hospital.
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New tech launched to 
fight hunger, malnutrition 
in Africa
International researchers launched a 
new computing technology to fight 
hunger and malnutrition in sub-Saha-
ran Africa.

The researchers from the Interna-
tional Centre for Tropical Agriculture 
(CIAT), a global agricultural research 
partnership, said the Nutrition Early 
Warning System (NEWS) would be 
able to process and detect signs of 
food shortages long before they be-
come a crisis.

Speaking during the launch in Nai-
robi, Mercy Lung’aho, the Nutritionist 
and Research Scientist at CIAT said the 
technology is based on a technique 
known as machine learning where 
computers track complex and con-
stantly changing data in order to learn 
and make predictions.

‘The technology will use big data 
approaches to process large volumes 
of information from multiple sources 
in detecting early signs of food short-
ages already affecting South Sudan 
and looming in Nigeria and Somali,’ 
said Lung’aho.

Lung’aho said the technology will 
help scientists and governments move 
away from reactive to proactive re-
sponses to crises and foster resilience 
in the agriculture and food systems 
across Africa in collaboration with 
both the public and private sectors.

NEWS will initially focus on boosting 
nutrition in sub-Saharan Africa before 
targeting vulnerable communities glob-
ally by responding to triggers and allow-
ing relief agencies, donors and govern-
ments to make informed decisions.

‘NEWS applies this technology to 
search for early signs of potential crop 
failures, drought, rising food prices 
and other factors that trigger food 
shortages,’ Lung’aho added.

Kenya’s Cabinet Secretary for 
Environment and Natural Resources, 
Judy Wakhungu, welcomed the ini-
tiative saying the technology will go 
a long way in developing resilience 
to the impacts of climate change, 
soil erosion and decline in the health 
of ecosystem.

‘Kenya has been gripped by 
prolonged drought that has left 2.7 
million people in dire need of food 
while malnutrition has also increased 
in recent years,’ Wakhungu said.

Feature FeatureNews

Boosting clinical trials in Africa
With less than 3% of clinical trials in 
the continent, the Association for 
Good Clinical Practice in Nigeria 
(AGCPN) in collaboration with 
National Agency for Food and Drug 
Administration and Control (NAFDAC) 
has called for the sustainable increase 
participation in global clinical trials to 
build capacity for African indigenous 
scientists to creatively harness natural 
products with medicinal potentials for 
global consumption.

AGCPN, under the guidance of Prof 
Ifeoma Okoye, Consultant Radiologist 
University of Nigeria Teaching Hospital 
(UNTH), kicked off the first all-Africa 
Clinical Trial Summit, which concluded 
on 8 June 2017.

Okoye at the summit (with the theme: 
‘Next Frontier for Growth and Revolu-
tion in Clinical Trials: Africa is ready’) 
said it is necessary to collaboratively 
partner with stakeholders to potentiate 
its next phase of activities and foster a 
mutually beneficial collaborative part-
nership that speaks to meet the initiative.

Okoye added: ‘Africans have come 
to the conclusion that the low volume 
of drug research and development 
is counterproductive to the vision to 
healthy Africa. As has been widely rec-
ognised, the health status of the African 

population remains behind that of popu-
lations in Europe and North America, as 
well as many other developing regions 
with similar affluence. There is over-
whelming evidence that demonstrates 
that meeting Africa’s development goal 
in healthcare and access to medicine re-
quires that we build sustainable platform 
for health innovation in Africa.’

Acting Director General, NAFDAC, 
Mrs. Yetunde Oni said the country is 
evolving from its economic challenges as 
well as being confronted with the chal-
lenge of curtailing public health emergen-
cies in some parts of the country.

She added: ‘The African continent 
has been, in the past few years, faced 
with challenges of combating threats of 
disease outbreaks, especially with the 
recent Ebola Viral Disease (EVD) in West 
Africa. This EVD outbreak exposed the 
lack of capacity in many countries to 
provide oversight for clinical trials for all 
medical products, but simultaneously, it 
showed the contribution of the African 
Vaccine Regulatory Forum (AVAREF) 
to building expertise and facilitated the 
timely review of candidate vaccines.’

She urged all stakeholders to be 
committed in their various fields of 
endeavour and be equipped for the 
challenges ahead.

President, Pharmaceutical Society of Ni-
geria (PSN) and chairman of Pharmaplus 
Nigeria Limited, Pharm. Ahmed Yakasai 
has said Africa remains a fertile region for 
the growth of the pharmaceutical industry.

However, governments must improve 
public health financing if the region is to 
realise its potential, he said.

According to him, the value of 
Africa’s pharmaceutical industry jumped 
from just US$4.7 billion in 2003 to 
$20.8 billion in 2013. 

Yakasai stated this in a lecture on Key 
Strategies to build a robust pharmaceuti-
cal sector in the African region during 
the first All Africa Clinical Trial Summit 
held in Lagos.

The PSN President said despite the 
rise in non-communicable and infec-
tious disease in Africa, the region lacks 
access to medicine.

Why African nations lack access 
to medicine despite rise in disease

‘Access to medicines is a recognised and 
well established universal human right; but 
one that is far from being guaranteed for a 
majority of Africans,’ he said, adding the 
pharmaceutical sector has the huge respon-
sibility to address the challenge.

He stressed that Africa’s capacity for 
pharmaceutical Research and Devel-
opment and local drug production is 
among the lowest globally.

He said, ‘Overall, 37 countries have 
some pharmaceutical production, and 
only South Africa has limited primary 
production of active pharmaceutical 
ingredient and intermediates.

‘Local production in Africa therefore 
relies on imported active ingredients.’

As a result, the sustainability of 
African pharmaceutical sector remains 
highly contingent on foreign funding 
and manufacturing.
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Asymptomatic and submicroscopic malaria: 
the danger in the cases we don’t see
William R Brieger discusses the complexities that the end-game in the defeat 
of malaria is going to have to face. How to interrupt transmission from the 
unknowingly affected hosts

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 countries move closer to eliminating malaria a 
debate arises about the importance of asymptomatic 
plasmodial infections (API) in the overall transmission 
of the disease. The new Malaria Elimination Framework1 
from the Global Malaria Programme of the World 
Health Organization (WHO) stresses that malaria 
surveillance and case detection are crucial aspects 
in a national malaria strategy that must be built on a 
thorough stratification of a country according to malaria 
transmission characteristics. In practical terms people 
ask whether in fact an asymptomatic infection actually 
contributes to transmission.

The WHO explains that, ‘A suspected malaria case 
cannot be considered a malaria case until parasitologi-
cal confirmation’, whether this case is symptomatic or 
asymptomatic. A variety of tests enable the parasitologi-
cal confirmation, including the basic microscopy where 
parasites are seen, to rapid diagnostic tests (RDTs), poly-
merase chain reaction (PCR) or other newly developing 
tools. In most settings at present it is microscopy and 
RTDs that are most practical for real time study. In short 
WHO says that, ‘In settings where malaria is actively 
being eliminated or has been eliminated, a ‘case’ is the 
occurrence of any confirmed malaria infection with or 
without symptoms’.

Furthermore, according to WHO, ‘A malaria case 
can be classified as indigenous, induced, introduced, 
imported, relapsing or recrudescent (depending on the 
origin of infection).’ Information on the origins and 
locations of malaria cases must guide the choice and 
implementation of strategies to bring about the end 
of transmission in a particular locality. Several recent 
studies describe the importance of paying attention to 
asymptomatic infections.

As the WHO outlines, passive case detection tests 
and treats persons who present at clinics with suspected 
malaria.1 On the other hand, active case detection 
‘requires extra effort to find malaria cases among people 
who do not present to health facilities, for various 
reasons, including living in a remote area, populations 
such as migrants and refugees who may not use or have 
access to routine healthcare and asymptomatic infec-
tions’. This extra effort benefits elimination programmes, 
‘by detecting infected people who may risk transmitting 
malaria but are not detected by passive case detection’.

Threat to health and transmission
In the Bagamoyo District of Tanzania, Sumari and col-
leagues collected blood samples and examined them 
for Plasmodium falciparum prevalence using RDT, light 
microscopy (LM) and reverse transcription quantitative 
PCR.2 While overall prevalence was higher in symp-
tomatic children using all three methods, asymptom-
atic children had a higher prevalence of gametocytes 
using light microscopy and PCR. They concluded that, 
‘The higher gametocytemia observed in asymptomatic 
children indicates the reservoir infections and points to 
the need for detection and treatment of both asymp-
tomatic and symptomatic malaria’. Therefore, ‘asymp-
tomatic infections become increasingly important for 
interrupting transmission’.

The health effects of active pharmaceutical ingre-
dients (API) on children were documented in Rwanda. 
These included ‘Plasmodium infection was associated 
with anaemia, fever, underweight, clinically assessed 
malnutrition, and histories of fever, tiredness, weakness, 
poor appetite, abdominal pain, and vomiting’, and were 
generally more common with submicroscopic infection.3 

Besides children, other groups are at risk from API. 
Malaria during pregnancy is a health threat to both the 
pregnant woman and the unborn child. Thirty-seven 
percent (37%) of asymptomatic pregnant women who 
had just delivered in Colombia were found to have 
parasitemia.4 Using microscopy only 8% were iden-
tified, such that without PCR the true extent of the 
problem would not have been identified. Thus, there is 
also concern for submicroscopic malaria, as well as API 
generally. Asympto-matic 
and submicroscopic 
infections in areas 
co-endemic for P. falci-
parum and P. vivax are 
major contributors to 
anaemia, not only 
in children but 
also in adults.5

The question 
of appropriate 
methods for 
identifying API 
was raised 
in a survey 
of health 
individuals 
living in the 
China-Myanmar 
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border area.6 Zhao et al explained that, ‘Sensitive 
methods for detecting asymptomatic malaria infections 
are essential for identifying potential transmission 
reservoirs and obtaining an accurate assessment of 
malaria epidemiology in low-endemicity areas aiming 
to eliminate malaria’. PCR, while common, was seen 
as ‘low throughout and cannot be used for large-scale 

molecular epidemiological 
studies’. This led them to 
compare ‘three molecular 
detection methods side-by-side, 
namely nested PCR targeting the 
rRNA genes, nested RT-PCR to 
detect parasite rRNA, and CLIP-
PCR to detect parasite rRNA’. 
Light microscopy, CLIP-PCR, 
nested PCR to detect parasite 
DNA, identified only 1–2% of 
Plasmodium infections (vivax, 
falciparum and mixed) compared 
to 18% using qRT-PCR. The latter 
test also highlighted that ‘a large 
proportion of asymptomatic 
individuals were gametocyte 
carriers’, and thus contributors to 
continuing transmission.

Interestingly the presence of 
fever is no guarantee that malaria 
parasites will be found. A study in 
Gabon demonstrated that among 
febrile patients only 1% had 

parasites found through microscopy compared to 32% 
through molecular testing.7 Similarly in Ethiopia where 
both P. falciparum and P. vivax are present a study 
found ‘evidence on the wide-scale presence of submi-
croscopic parasitaemia by quantifying submicroscopic 
parasite densities and concurrent gametocyte densities’ 
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in low-endemicity areas and helped identify appropriate 
interventions for such areas.8

Practical considerations
The value in these studies was pointed out by Abdul-
Ghani et al when they observed that, ‘An evidence-
based estimation of the ‘true’ reservoir of resistant 
parasites can help target the existing and emerging foci 
of resistant parasites before they spread’. This knowl-
edge will contribute toward preventing emergence and 
spread of artemisinin-resistant P. falciparum malaria. In 
particular, Pava et al stressed that ‘Novel public health 
strategies are needed to detect and eliminate these para-
site reservoirs, for the benefit both of the patient and the 
community’.5

Tripura and colleagues addressed the heterogeneity 
of API and submicroscopic malaria epidemiology across 
villages and districts. This stratification can lead to better 
targeting of ‘radical’ treatment that ensures gametocytes 
are targeted and transmission interrupted.9 The same 
need for better stratification of transmission zones and 
hence better targeting of interventions was also seen in 
Uganda by Rek et al when they reported that ‘Across a 
range of transmission intensities in Uganda, microscopy 
vastly underestimated parasite prevalence, especially 
among adults’.10

Lessons from other parts of the world apply to 
malaria eliminating countries in Africa. Lennon et al 
discovered that a considerable number of asymptom-
atic P. vivax infections were mostly submicroscopic, 
‘Robust surveillance systems, molecular diagnostic 
tests and tailored malaria detection activities for each 
endemic site may prove to be imperative in accelerat-
ing malaria elimination in Guatemala and possibly 
across all of Mesoamerica’.11

In Ghana, high submicroscopic gametocyte carriage 
among children led researchers to call for ‘more effec-
tive elimination approaches like the development of 
transmission-blocking vaccines and safer gametocytoci-
dal drugs’.12 As noted previously, febrile children may 
have submicroscopic malaria infections. In the process 
of studying paediatric admissions a Brazzaville hospital, 
researchers discovered that 21% of febrile children had 
submicroscopic malaria.13 Not only did these findings 
imply the ‘necessity to investigate carefully other causes 
of fever’, but also to emphasise the importance of de-
veloping and applying better guidance for health staff in 
malaria and overall case management.

Although people worry more about transmission of 
HIV and Hepatitis C through blood transfusion, submi-
croscopic malaria transmission can also occur. This led 
Lima and colleagues to report that, ‘Reservoirs of Plas-
modium represent a challenge for blood banks, since 
studies have shown that high levels of submicroscopic 
infections can occur in low-transmission areas. The risk 
of transfusion-transmitted malaria points to the need to 
conduct molecular investigations of candidate donors 
with any positive malarial antibody test’.14 

Findings that school-age children represent an under-
recognised reservoir of malaria infection and ‘frequently 
carry gametocytes in communities of southern Malawi’, 
many of whom were submicroscopic carriers.15 This 
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has practical implications for control programmes. The 
researchers recommend better housing construction 
to protect these children and families, but in the short 
run, strong attention to universal coverage of insecticide 
treated bednets is needed.

In conclusion, these studies have demonstrated the 
need for a better understanding of malaria transmission 
across different zones and strata in a country in the light 
of asymptomatic and submicroscopic malaria, especial-
ly gametocytemia. This should lead to better targeting of 
case detection, improved treatment, and better compli-
ance with preventive measures.
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Meningitis outbreak response: how a mobile 
laboratory helps save lives
Getting diagnostic services to where disease outbreaks are is of critical 
importance when fast treatment is needed. Natalya Nepomnyashcha reports

Natalya Nepomnyashcha is a Communications and Opera-
tions Coordinator at eHealth Africa. She holds a Masters 
Degree in International Relations from the University of 
Central Lancashire and has extensive experience working 
in international affairs and foreign relations. If you are 
interested in learning more about eHealth Africa’s work 
improving disease surveillance systems, please email her 
at: natalya.nepomnyashcha@ehealthafrica.org.

Nigeria is currently experiencing its largest outbreak of 
meningitis since 2009. According to the Nigerian Centre 
for Disease Control (NCDC), there have been 14 005 sus-
pected cases of meningitis reported and 1114 meningitis 
deaths between 13 December 2016 and 26 May 2017.1 
These cases have been reported from 226 Local Gov-
ernment Areas (LGAs) across 23 States and the Federal 
Capital Territory of Nigeria.1 

What is meningitis?
Meningitis is an inflammation of the protective layer 
around the spinal cord and brain.3 There are several 
types of meningitis, including bacterial, viral and 
non-infectious.3 Neisseria meningitidis 
serogroup C (also referred to as NmC) 
is responsible for the vast majority 
of laboratory confirmed cases in this 
outbreak.2 One of the main reasons for 
the disease’s spread is that it’s severely 
undervaccinated in the affected areas. 
Barriers to increased vaccinations for 
NmC is that the vaccine is extremely 
expensive (US$50 per dose),2 there are 
an insufficient number of vaccines in 
Nigeria, and the healthcare system in 
Northern Nigeria is strained.

The disease usually occurs in the so-
called African meningitis belt region of 
sub-Saharan Africa during the dry sea-
son from December to June. Young chil-
dren and the elderly are at an especially 
high risk of catching the disease. Typical 
symptoms include fever, vomiting and a 
stiff neck. If left untreated meningitis has a fatality rate of 
50%. Yet, when adequate treatment is provided quickly, 
only 5–10% of patients die within one or two days.2 The 
greatly reduced fatality rate associated with receiving 
treatment first requires rapid meningitis diagnostics. 

How are mobile labs supporting the response?
Timely treatment is not possible without a quick and 
reliable system for diagnosing suspected disease cases 
and the specific strain of meningitis. In north-western 

Nigeria, where most of the suspected cases occurred, no 
appropriate diagnostic laboratories existed prior to this 
2017 outbreak. In the beginning of the outbreak, blood 
samples from northern Nigeria were transported to Abuja 
or Lagos, or even as far as the Norwegian capital of Oslo, 
for diagnostic testing. This resulted in severe delays in 
determining true disease cases and strain types. 

To solve this problem, eHealth Africa (eHA), a 
Nigeria based social enterprise, constructed a mobile 
biosafety level 1 laboratory to be able to test samples 
in the immediate vicinity of the suspected cases. The 
lab was constructed in Sokoto State, which experi-
enced a particularly high number of suspected cases. 

If needed, the lab can be easily trans-
ported to other States.

Constructed within just 23 days, the lab 
is housed in a thermal insulated 40 foot 
shipping container. The lab contains medi-
cal diagnostic equipment, an incubator, a 
centrifuge, a water distiller, an autoclave, 
and tools for electronic data capture. Pow-
er, water, and internet connectivity were 
installed to enable full lab functionality. All 
surfaces are chemical- and water-resistant. 

Results and recommendations
As of May 2017, two medical laboratory 
scientists employed by the Sokoto State 
Government, jointly trained by the 
University of Nebraska Medical Centre 
and eHA are operating the lab. During the 
2017 outbreak, the lab tested almost 450 
cerebrospinal fluid (CSF) samples. Out of 

these, 111 cases of NmC were confirmed and patients 
were referred to partner organisations for treatment.

These mobile labs can ensure that cases of many 
bacterial diseases can be diagnosed effectively and 
timely, including diseases beyond meningitis like 
typhoid or septicaemia. Thus, they can help epidemics 
in underserved regions of Africa be responded to more 
efficiently which helps reduce injuries and save lives.

References
1. The Nigeria Centre for Disease Control (NCDC). An Update of Men-

ingitis Outbreak in Nigeria for Week 21. Nigeria Centre for Disease 
Control (NCDC) website.

2. Assessment Capabilities Project (ACAPS). Nigeria: Meningitis 
Briefing Note 11 April, 2017. Assessment Capabilities Project 
(ACAPS) website. https://www.acaps.org/sites/acaps/files/products/
files/20170411_acaps_start_briefing_note_nigeria_meningitis.pdf. 
April 11, 2017. Accessed May 31th, 2017.

3. Center for Disease Control and Prevention (CDC). Meningitis. https://
www.cdc.gov/meningitis/. 10 April 2017. Accessed May 31st, 2017.

Feature FeatureeHealth case study



Africa Health  17July 2017

Redoubling efforts to transform the African 
pharmaceutical industry
Margareth Ndomondo-Sigonda looks at ways to address and transform the 
pharmaceutical industry through funding and training resources

Margareth Ndomondo-Sigonda is Head of Health 
Programmes at NEPAD Agency

Introduction
Africa has one of the largest pharmaceutical industries 
in the world with estimates indicating that this industry 
will be worth between US$40–$65 billion by 2020.1 
The decade preceding 2013 shows that the value of the 
African pharmaceutical industry increased from £4.7 
billion to $20.8 billion. There is enormous potential for 
Africa to benefit from this growth not only to improve 
public health, but also accelerate economic develop-
ment on the continent. 

However, the growth of the pharmaceutical industry 
in Africa is subdued by three main factors – prevalence of 
substandard and falsified medical products and technolo-
gies, inadequate resources to invest in local production, 
and inaccurate measurement of the pharmaceutical market 
size to assist in satisfactory planning and investment. 
These factors are among several that include inadequate 
financing, poor infrastructure, lack of access to loans, lack 
of economy of scale hindering competition, inadequate or 
untrained human resources, weak or non–coherent regula-
tory frameworks, and fragmented markets. A recent report 
on counterfeit medicines in Central Africa indicates that 
illicit trade in drugs accounts for 25% of the pharmaceuti-
cal market size in countries where it is poorly developed, 
and up to 55% in countries where it is well developed.2 
This problem is not just in Central Africa, it spans across 
the continent and affects other regions as well. 

In addition, over 70% of medical products and tech-
nologies consumed in Africa are imported from outside 
the continent making the industry largely foreign domi-
nated.3 These factors have contributed to reduced investor 
confidence, depriving it from the much needed resources 
to accelerate transformation.

These factors are the bedrock that call for a critical 
review of the past and more importantly expected growth 
of the pharmaceutical industry in Africa to make it more 
responsive to the current challenges on the continent. 
During a keynote speech at the African Medicines 
Regulatory Harmonisation (AMRH) organised event at the 
2017 World Economic Forum (WEF) on Africa in Durban, 
South Africa, the President of Mauritius, Her Excellency 
Dr. Ameenah Gurib-Fakim addressed this very subject by 
posing to the audience a question for critical reflection – 
‘how can we redouble efforts to change this dynamic and 
produce quality assured medicines to fight diseases?’

What will it take to transform the African 
pharmaceutical industry?
On 3 May 2017, the AMRH Initiative hosted partners 
and stakeholders on the side-lines of the WEF on Africa 
to discuss how to transform the pharmaceutical land-
scape. The aim of the event was to mobilise political, 
technical and financial support from governments, the 
private sector and partners. 

During the event, it became clear that different stake-
holders need to collaborate much more closely to avoid 
duplication of work and thinly spreading resources. 
Transforming the industry will require addressing the 
lack of adequate human resources. Africa must also 
consider revamping the regulatory and pharmaceutical 
sector workforce by promoting and investing in capacity 
building programmes, and academic training at higher 
institutions of learning. The outcome of this approach 
may not necessarily yield results in the short-term, but 
sustained efforts will definitely bring great results over 
the long-term. 

Under the AMRH Initiative, a total of 11 Regional 
Centres of Regulatory Excellence (RCOREs) have 
been designated by the New Partnership for Africa’s 
Development (NEPAD) Agency to produce regulatory 
workforce in different areas of expertise that the 
institutions are specialised in. The RCOREs contribute 
to academic and technical training, skills enhancement, 
increased operational research, and practical training 
in different functions. A Clinical Trials Manual was 
published under the RCOREs recently to build capacity 
within these trials, and will be piloted by the Ghana 
Food and Drugs Authority. The RCOREs initiative can 
be extended to include similar trainings and functions 
directly related to the pharmaceutical sector. In Mauritius, 
the Government is partnering with other stakeholders 
to establish a Centre for Pharmaceutical Advancement 
and Training (CePAT) for capacity building to reduce that 
country’s human resource deficiency in pharmaceutical 
manufacturing, quality control and assurance and 
improve pharmaceutical development of medicines.

Then there is need to develop and promote sustain-
able financing mechanisms and engage in public-private 
partnerships (PPPs) to bring on-board private sector 
and attract investments for the required capitalisation. 
Working towards this milestone, the African Union (AU) 
Specialised Technical Committee of Ministers of Health, 
Population and Drug Control (STC-HPDC) considered 
a position paper on the establishment of a Fund for the 
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Development of the African Pharmaceutical Manufac-
turing Sector in March 2017.

The above approach is guided by the AU Pharmaceu-
tical Manufacturing Plan for Africa (PMPA), which is a 
continental Framework endorsed by Heads of State and 
Government at the summit in Accra, Ghana in 2007, spe-
cifically to promote the local pharmaceutical industry. The 
PMPA has the potential to accelerate local manufacturing 
of medicines in Africa that meet international standards of 
production and best practices in line with its vision to de-
velop a competitive and enduring integrated pharmaceuti-
cal manufacturing industry in Africa, able to respond to the 
continent’s need for a secure and reliable supply of quality, 
affordable, accessible, safe, and efficacious medicines.

Embedded in the PMPA is the Business Plan which 
is focussed on strengthening the ability to produce 
high quality, affordable pharmaceuticals across all 
essential medicines to contribute to improved health 
outcomes and the realisation of direct and indirect 
economic benefits. The biggest challenge in terms of 
access to private finance is competition from other 
sectors that are able to provide returns quicker, making 
them attractive for investments. 

Therefore, the private lending institutions need to cre-
ate awareness of the long-term and sustainable benefits 
that the pharmaceutical industry is capable of delivering, 
and continue engaging in bilateral talks in a multisectoral 
approach to attain a level of investor confidence desired 
to attract the required funding to revamp the sector.

In addition, different partners and stakeholders work-
ing in the pharmaceutical industry in Africa must seriously 
consider establishing a Continental Business Network 
(CBN) where they could convene regular conferences 
to bring together potential investors in one location with 
the aim of marketing potentially bankable pharmaceuti-
cal investment projects. Identifying potentially bankable 
pharmaceutical industry and mapping these projects with 
potential investors across the world for potential PPPs will 
help to increase investment in the industry. In addition, 

these networks will also be critical in ad-
dressing myths and de-risking investment. 

If data is the new oil, where 
are the refineries in the African 
pharmaceutical industry?
Thirdly, in order to effectively plan and 
design initiatives that will transform the 
pharmaceutical industry there is need to 
begin a robust collection of the necessary 
data that can later be analysed to help in 
making these important decisions. The 
pharmaceutical market size in Africa is 
very large and there is a need to collect 
the necessary data required to generate 
market intelligence. Currently, estimates of 
the market size are largely speculative and 
not informed by the necessary data. Na-
tional level institutions need to be trained 
in collecting data in the pharmaceutical 
industries and this must be harmonised at 
regional and continental level to ensure 
coherent data and sufficient analyses that 
will ‘paint a picture’. 

Partners and stakeholders in the pharmaceutical 
industry in Africa need to come together and galvanize 
support to engage research institutions to effectively and 
scientifically collect data and generate market intel-
ligence. This statistical information will be critical in 
advocacy and lobbying for support from the public and 
private sector, and also provides the much required con-
fidence to attract investment. Inaccurate measurements 
of the pharmaceutical market size in Africa hampers its 
very own development and growth, and now is the time 
to redouble efforts to reverse this dynamic.

Conclusion
The AMRH event helped to bring together different part-
ners and stakeholders to discuss and highlight the above 
challenges in the African pharmaceutical industry and 
devise potential solutions that might help to accelerate 
sustained investment in the sector. Although the work 
needs to start now, addressing the challenges outlined 
during the AMRH on the sidelines of the 2017 WEF 
on Africa will yield results in the long-term. Bringing 
different stakeholders and partners together is a step in 
the right direction to establish the networks required 
to deliver on the promises of increased investment and 
growth of the sector. The AMRH session on the margins 
of the 2017 WEF on Africa was critical in mobilising 
not only political support, but also breaking silos in 
financial and technical support to double up on efforts 
to accelerate the growth of the pharmaceutical sector. 
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Breathlessness and
cough in the acute setting
Ben G Marshall

Veronica White

Jo Loveridge

Abstract
The symptomof breathlessness iswell-recognized aspart of thepresen-
tation of a wide range of conditions. It can be a manifestation of a life-
threatening emergency. In the acute medical setting, the priority is to
quickly recognize patients who are critically unwell and require emer-
gency treatment. For these individuals, rapid initial assessment and im-
mediate treatment are essential. However, once the symptoms have
stabilized, or in a less acute setting, a more thorough assessment is

required.Cough is a common respiratory symptom, oftenpart of a symp-
tom complex, which is troublesome for the patient. It is important to
recognize worrying associated features to prompt further investigation.

Keywords Acute cough; acute setting; breathlessness

Breathlessness

Breathlessness is a common symptom in patients presenting in

the acute secondary care setting (as well as in primary care).

Patients can present acutely or with worsening of more chronic

symptoms. Symptoms range from mild worsening of the patient’s

normal level of function through to a life-threatening medical

emergency. Breathlessness is a recognized symptom of cardio-

respiratory disease but can also be present in other systemic

conditions, such as anaemia or endocrine disorders. Competent

assessment and management of the breathless patient is essential

to reduce morbidity and mortality.

Definition
‘Breathlessness’ or dyspnoea is a symptom that is complex to

define; it is not a clinical sign. It is used to describe discomfort or
distress associated with breathing. This includes the sensation of

suffocation, choking or ‘air hunger’, inability to take an adequate

breath, rapid breathing or increased effort related to breathing. It

can also be used by patients to describe chest tightness. It is

important to understand and help patients define what they

mean when they describe breathlessness.

Pathophysiology
The physiology of normal ventilation and respiration is compli-

cated, and the detailed pathophysiology of breathlessness is not

fully understood. Unlike pain, there are no specific ‘breathless-

ness’ receptors or nerves; neither is there a location within the

brain that can be recognized as a breathlessness centre. A number

of distinct stimuli trigger a variety of receptors; the afferent input

leads to the sensation of ‘a need to breathe’ (like thirst or hunger

sensations). Breathlessness can arise because of either an

increased drive to breathe or increased work of breathing. It is a

subjective sensation that can be perceived only by the sufferer,

further complicated by the fact that social, cultural, emotional and

situational factors influence how the sensation is perceived.

Key points

Breathlessness

C Patients with breathlessness can present acutely unwell

C An urgent assessment of airway, breathing and circulation

should be made in the first instance

C A detailed history and examination should be made when the

patient is more stable, along with more detailed investigations

such as lung function and echocardiography. This usually leads

to the correct diagnosis

Acute cough

C Patients with acute cough associated with haemoptysis, fever,

chest pain, breathlessness or weight loss should have an ur-

gent chest X-ray (CXR)

C Patients are unlikely to present acutely with the sole symptom

of chronic cough. However, if it is part of a symptom complex

as an acute presentation, the patient should be referred for a

CXR. If this is normal, spirometry is non-invasive and readily

available

C Serious conditions that can present with an isolated cough

include malignancy, tuberculosis, interstitial lung disease and

foreign body

C Asthma, postnasal drip and gastro-oesophageal reflux disease

are the most common pathologies causing cough in a patient

with no systemic symptoms and a clear CXR

C If the cause of a patient’s cough cannot be identified or they

fail to respond to a therapeutic trial, they can be referred to a

specialist cough clinic
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Aetiology
Because the sensation of breathlessness can be provoked by

variousmechanisms, many different disease states present with it.

Breathlessness is usually caused by cardiac or pulmonary disor-

ders. However, it can also be present in metabolic upset, anaemia

and neuromuscular weakness, as well as being a consequence of

pain, anxiety and physical deconditioning (Table 1).

Assessment
If patients can present acutely unwell, the conventional approach

of a history followed by examination and then investigations may

not be appropriate. Instead, the ‘ABC’ approach (Table 2) can be

used, with immediate interventions administered as required.

This urgent assessment aims to detect and correct life-threatening

disturbances in physiology and commence emergency treatment.

Initial investigations include an urgent electrocardiograph (ECG)

and chest X-ray (CXR), and blood tests (Figure 1).

ABC assessment
Airway: in most cases, the airway is patent, but rapid assessment

for airway obstruction should be undertaken (Table 3). In

breathlessness, immediate oxygen should be given with target

oxygen saturations of 94e96%, except for decompensated chronic

obstructive pulmonary disease (COPD), when the target is 88

e92%.1 It is important to assess whether the patient can talk and

to examine for foreign bodies and secretions such as blood or

vomit around the mouth. With obstruction, immediate suctioning

can be needed. In severe obstruction, paradoxical movement of

the chest wall and abdomenmay be seen. Breathing can be noisy if

the airway is partially obstructed, with audible stridor, gurgling or

grunting. Airway manoeuvres (head tilt and chin lift) or airway

adjuncts may be required to keep the airway clear, and immediate

anaesthetic help can be needed. Laryngeal oedema and airway

compromise can occur with anaphylaxis; this should be managed

according to recommended guidelines. If an infective cause of

airway obstruction is suspected, examination of the oropharynx

should be undertaken in an area where the patient can be imme-

diately intubated as manipulation of the airway can cause further

obstruction. Antibiotics are the mainstay of treatment, but corti-

costeroids are sometimes used to treat airway oedema.

Breathing: most patients complaining of breathlessness have a

raised respiratory rate and may be using their accessory muscles.

All patients should be assessed for whether they can easily speak

in sentences. Poor respiratory effort is always worrying as the

patient may be tiring, and intensive therapy unit help may be

needed. If expiratory wheeze is heard on auscultation of lung

fields, bronchodilator therapy and corticosteroids should be

given following guidelines for asthma or COPD.2

Continuous monitoring of oxygen saturations is essential for

all acutely unwell patients with breathlessness. For patients with

hypercapnic respiratory failure, who are not critically ill, target

oxygen saturations should be 88e92%, using prescribed

controlled 24e28% oxygen via a Venturi mask. Blood gas anal-

ysis guides further management, including the need for non-

invasive or invasive ventilation if adequate oxygenation is not

possible because of hypercapnia and acidosis. Examination of the

chest can reveal unilateral hyperresonance and reduced breath

sounds suggestive of a pneumothorax. If there are signs of ‘ten-

sion’ (tracheal deviation, tachycardia, hypotension), immediate

needle thoracocentesis should be performed using an 18G can-

nula in the second intercostal space in the mid-clavicular line,

followed by definitive chest drain insertion.

Patients with pulmonary oedema can present in extremis,

unable to complete full sentences and with diffuse widespread

inspiratory crepitations prompting immediate treatment with

diuretics, nitrates and opiates. Rapid improvement may be seen,

but if the patient remains hypoxic, continuous positive airway

pressure should be considered. Tachypnoea and hypoxia with

signs of increased vocal resonance and bronchial breath sounds

can indicate infective consolidation. Signs of associated systemic

sepsis should be sought and, if present, treated according to

‘surviving sepsis’ guidelines. Blood cultures should be taken and

appropriate antibiotic therapy given.

Circulation: immediate intravenous access should be obtained

and haemodynamic compromise addressed. Continuous blood

pressure and ECG monitoring with oximetry is essential to

monitor progress in acutely unwell patients. As arrhythmias can

cause breathlessness, patients should be assessed for associated

Causes of breathlessness

Acute Subacute Chronic

Airways obstruction Pneumonia COPD

Anaphylaxis Exacerbation of COPD Pleural effusion

Asthma Angina Malignancy

Pneumothorax

(including tension)

Cardiac tamponade Chronic pulmonary

embolus

Pulmonary embolus Metabolic acidosis Restrictive lung

disorders

Myocardial

infarction

Pain Congestive cardiac

failure

Pulmonary oedema Pontine haemorrhage Valvular dysfunction

Arrhythmias Acute hypersensitivity

pneumonitis

Cardiomyopathy

Anxiety Diastolic dysfunction

Anaemia Neuromuscular

disorders

Deconditioning

Interstitial lung disease

Abdominal distension,

e.g. ascites

Table 1

The ABC approach

Airway Is the airway patent? Is the patient talking? Is

there noisy breathing or drooling?

Breathing Check the respiratory rate. Measure oxygen

saturations. Look at, feel and listen to the

chest

Circulation Measure heart rate blood pressure and

capillary refill time. Check for pallor, sweating

and warmth

Table 2
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features of chest pain, altered mental state, signs of cardiac

failure and hypotension. Arrhythmias should be managed ac-

cording to current guidelines.

Cardiac ischaemia can be silent with no chest pain and pre-

sent only as breathlessness (especially in patients with diabetes

mellitus). An urgent ECG should be performed as this can show

ischaemic change, axis change or an arrhythmia, and guide

diagnosis and management. Pulsus paradoxus is an exaggerated

inspiratory fall in systolic blood pressure (>10 mmHg). It is not

easily elicited but can be a worrying sign in severe asthma or

cardiac tamponade. With cardiac tamponade, there can be

associated hypotension, tachycardia with an elevated jugular

venous pressure (rising further with inspiration) and diminished

heart sounds or a pericardial rub (Kussmaul’s sign). If it is sus-

pected, urgent echocardiography with drainage of the effusion is

indicated. Pulmonary embolus often presents with breathless-

ness, and computed tomographic pulmonary angiography

(CTPA) is the investigation of choice.3 All patients should be

treated immediately; those with suspected massive pulmonary

embolus can require thrombolysis. This treatment should always

be conducted with the involvement of a senior specialist in a

high-dependency setting.

Further assessment of stable patients
In patients who have been stabilized and those who are less

acutely unwell, a detailed history of the presenting complaint

should be explored. This should include pre-existing cardiac or

pulmonary disease, and standard questions about the onset and

duration of the breathlessness, whether it occurs on exertion or

at rest, and whether there is orthopnoea or paroxysmal nocturnal

dyspnoea. Additional cardiorespiratory questions should cover

cough, sputum, fever, chest pain, pleurisy, haemoptysis and

oedema. A smoking history should not be missed. Non-

cardiopulmonary causes of breathlessness are rare, but under-

lying neurodegenerative disease (e.g. motor neurone disease)

can present with breathlessness (related to increased effort).

On examination, special attention should be paid to the

cardiorespiratory system, supported by a full physical examina-

tion. Anxiety or hyperventilation can lead to a sensation of

breathlessness, but physicians should ensure that other causes of

lung disease are ruled out before making such a diagnosis; it

should not be made routinely in the acute setting. These patients

often require specialist referral.

Cough

Definition
Cough is ‘a forced expulsive manoeuvre, usually against a closed

glottis, that is associated with a characteristic sound’. It is a

protective reflex to help keep the airways clear and expel aspi-

rated foreign bodies. Acute cough is defined as lasting less than 3

weeks, whereas chronic cough persists for more than 8 weeks.

The ‘grey’ area in between is often termed subacute cough.

Pathophysiology
Cough receptors are present in the larynx, carina and branching

points of the proximal airways, and are triggered by mechanical

or chemical irritants. Afferent nerves carry information to the

cough centre in the brainstem. Efferent outflow leads to a rapid

inspiration and rise in intrapleural pressure, resulting in a forced

expiration that expels foreign matter. Patients with chronic

cough often demonstrate a hypersensitive cough reflex that

probably relates to increased sensitivity of the receptors in the

upper or lower airways, or to changes of processing in the

ABG, arterial blood gases; CTPA, computed tomographic 
pulmonary angiography; Echo, echocardiography; HRCT, high-
resolution computed tomography; PFT, pulmonary function test; 
U&Es, urea and electrolytes.

Figure 1

Causes of airway obstruction

C Blood

C Vomit

C Secretions

C Foreign body

C Airway oedema (with anaphylaxis or infection, e.g. epiglottitis)

C Central nervous system depression and loss of airways reflexes

C Malignancy

Table 3
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brainstem. A poor cough reflex leads to atelectasis of lung sub-

segments and predisposes to recurrent infection. Conversely,

excessive or vigorous coughing can result in complications,

including urinary incontinence, hernia or rib fracture. The cough

reflex can be in part controlled voluntarily to either produce or

suppress a cough.

Epidemiology
Cough is one of the most common reasons for consulting a

general practitioner, but is not a common presentation in the

acute medical setting, except as part of a symptom complex. The

economic burden of cough is huge based on the cost of consul-

tations, the lost days of work and the fact that approximately

£100 million is spent per year on over-the-counter preparations.

Aetiology
Acute cough usually results from a viral upper or lower respi-

ratory tract infection and is self-limiting. The common causes of

chronic cough with a clear CXR are smoking, asthma, postnasal

drip and gastro-oesophageal reflux disease. Other conditions that

present with cough are potentially serious and should be

excluded during clinical assessment (Table 4).

Assessment of acute cough
Cough in the acute setting is often part of an acute symptom

complex, such as an influenza-like syndrome, patients presenting

with fever, upper airway symptoms, myalgia and cough. It is

important to elicit associated worrying symptoms that merit

further assessment. In particular, patients with associated hae-

moptysis, breathlessness, fever, chest pain or weight loss require

a CXR. Serious conditions associated with an isolated acute

cough include neoplasms, tuberculosis, foreign body inhalation

and interstitial lung disease.4 Patients at greater risk in the UK

include current or ex-smokers, immunosuppressed individuals

and contacts of patients with pulmonary tuberculosis. Those

with suspected foreign body inhalation should be referred for

further specialist review and bronchoscopy by a thoracic or ENT

surgeon. If there are no significant associated symptoms or

worrying findings, the patient can usually be reassured that the

cough is viral in origin and will be self-limiting, usually within 3

weeks (although post-viral cough can sometimes take longer to

settle). The opportunity to advise smokers to quit should always

be taken. Antibiotics are generally not indicated, but over-the-

counter preparations can offer symptomatic relief. The patient

should be advised to return if the cough persists or they develop

associated worrying symptoms. A
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Causes of cough

Causes of cough Examples

Respiratory Viral or bacterial infection, bronchospasm,

COPD or chronic bronchiolitis, malignancy,

interstitial lung disease, pleural disease

Upper airways

disease

Postnasal drip, sinusitis, hyperreactive

upper airways syndrome

Cardiovascular

disease

Left ventricular failure with pulmonary

oedema, mitral stenosis (with elevated

pulmonary venous pressures)

Gastro-oesophageal

disease

Gastro-oesophageal reflux disease

Neurological disease Recurrent micro-aspiration

Drugs and irritants Angiotensin-converting enzyme inhibitors,

cigarette smoke

Table 4
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The shocked patient
Craig Prescott

Stuart Ruff

Abstract
Prompt recognition of the shocked patient and administration of ther-
apy is essential. Haemodynamic stabilization and correction of the
underlying cause should be based on the pathophysiological
processes that are occurring. Monitoring the patient’s response to

treatment depends on careful observation in a high-dependency
area along with serial lactate measurements. By optimizing treatment
of circulatory shock, its significant morbidity and mortality can be
improved. Here, we give an overview of circulatory shock, recognition
of the shocked patient and principles of treatment, and explore some
of the underlying causes of shock and their management.

Keywords Circulatory shock; hypovolaemia; lactate; resuscitation;
sepsis

Introduction

Circulatory shock is a common, life-threatening condition asso-

ciated with high morbidity and mortality. It is best defined as

acute circulatory failure resulting in inadequate cellular oxygen

utilization.1 Shock can lead to multiorgan failure and ultimately

death. Early recognition of the shocked patient and the under-

lying causes is essential to allow rapid intervention and afford

the best possible outcome.

Pathophysiology

The initial stages of shock are characterized by hypoperfusion

and hypoxia leading to cellular ischaemia as oxygen demand

outweighs supply. Previously thought to be the underlying

pathophysiological process, it is now appreciated that this is

simply the catalyst for a complex chain of events. Cellular hyp-

oxia leads to local vasoconstriction, thrombosis and release of

superoxide radicals causing direct cellular damage and endo-

thelial dysfunction.1 Neutrophil activation and pro-inflammatory

cytokines cause cellular injury and organ dysfunction. It is

therefore essential to restore tissue perfusion to prevent this in-

flammatory cascade.

Lactic acidosis in shock is the result of anaerobic respiration

causing an accumulation of pyruvate. Hypoxia slows the entry of

pyruvate into the Krebs cycle, and this is converted into lactate.

To maintain electroneutrality of the blood the cation hydrogen

is released into the bloodstream with lactate, which reduces

the pH.

Classification

The classification of shock states, proposed in 1972 by Hinshaw

and Cox, includes four categories: hypovolaemic, obstructive,

cardiogenic and distributive (Figure 1). Hypovolaemic, cardio-

genic and obstructive shock result in low cardiac output states

caused by different physiological changes. In distributive shock,

there is decreased systemic vascular resistance and impaired

oxygen extraction at a cellular level, usually with high cardiac

output. Endocrine shocks have been given their own classifica-

tion to aid recognition, but the underlying mechanism is either

cardiogenic or distributive.

Shock states are not mutually exclusive and can coexist. For

example, sepsis results in distributive shock. However, hypo-

volaemia caused by extravasation of fluid and cardiogenic shock

resulting from myocardial depression can also be present.

Epidemiology and prognosis

Shock is a common condition with increasing incidence. The

exact characteristics of non-traumatic shock presenting to

the emergency department are not well described but represent

1e2% of emergency medicine service contacts. Hypovolaemia

is the most common form of shock. Sepsis occurs more

frequently in older people and is present in around 2% of hos-

pital admissions. Cardiogenic shock complicates 5e10% of

acute myocardial infarctions. Up to a third of patients admitted

to intensive care units are shocked. Sepsis is the most common

cause (62%), followed by cardiogenic causes (17%) and

hypovolaemia (16%). Mortality is high, with cardiogenic shock

carrying as much as 60% mortality, and septic shock 30e50%.

Key points

C Circulatory shock is a common, life-threatening condition

associated with high morbidity and mortality.

C Rapid recognition of the shocked patient is essential to

instigate immediate treatment and provide the best outcome

possible.

C The classification of shock states includes four categories:

hypovolaemic, obstructive, cardiogenic and distributive.

C It is essential to identify the underlying cause of shock and to

rectify it in a timely fashion.

C Measuring venous lactate aids the diagnosis of shock as it is

typically raised.

C The ‘VIP’ mnemonic outlines the initial management of shock.
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Recognition of the shocked patient

Rapid recognition of the shocked patient is essential to instigate

immediate treatment and provide the best outcome possible. It

may be obvious from clinical history that a patient is at risk of

shock, for example after gastrointestinal haemorrhage. However,

the cause of shock and its presence are not always apparent. The

diagnosis of shock is based on clinical, haemodynamic and

biochemical parameters. A standardized ‘ABCDE’ assessment,

including a thorough fluid status assessment, allows the detec-

tion of these clinical signs and can also identify the possible

underlying cause.

Although arterial hypotension (systolic blood pressure <90

mmHg) is a cardinal sign of shock, it may not initially be

present because of peripheral vasoconstriction. Care should

be taken, especially in older patients or patients with hyper-

tension, in whom an apparently ‘normal’ blood pressure

reading can represent relative hypotension and a shock state.

Cardiorespiratory parameters, which can be present earlier in

the clinical course of shock, include tachycardia, tachypnoea

and a postural fall in blood pressure or rise in heart rate.

Table 1 outlines the clinical findings in different classes of

shock.

Clinical signs of tissue hypoperfusion can be apparent on

assessment through the ‘three windows of the body’.2 Cutaneous

hypoperfusion can be recognized by skin changes such as cold

and clammy peripheries, delayed capillary refill, cyanosis and

mottling, which is a late and sinister sign especially when present

centrally. Oliguria is an important sign of renal hypoperfusion

and is recognized by a urine output of less than 0.5 ml/kg per

hour. Finally, cerebral hypoperfusion can be recognized by

altered mental state, confusion or obtundation.

Measuring venous lactate aids the diagnosis of shock as it is

typically raised. A normal lactate concentration is around

1 mmol/litre, with a value greater than 2 mmol/litre being sig-

nificant. Severity of hyperlactataemia is related to worse out-

comes, and even modest rises in lactate can predict increased

mortality. Serial measurement of venous lactate can also be used

as a marker of response to treatment.

Echocardiography can be useful to establish the underlying

diagnosis by assessing filling status, ventricular size and func-

tion, and the presence of pericardial effusion. Table 2 outlines the

differential diagnosis for each of the classifications of shock.

Table 3 shows the investigations that should be performed as

part of the initial work-up for the shocked patient.

Distributive shock

Vasodilation

Hypovolaemic shock

Loss of circulating
volume

Cardiogenic shock

Pump failure

Obstructive shock

Cardiac tamponade

Obstruction

The classification of shock states

Adapted from Vincent and De Backer (2013).2

Figure 1

Classes of shock and clinical findings

Class Blood loss Heart rate (bpm) Blood pressure Respiratory rate

(per minute)

Capillary refill Urine output Mental state

I <15% (<0.75 litre) <100 Normal 14e20 Normal (<2 seconds) >30 ml/hour Normal/agitated

II 15e30% (0.75e1.5 litres) >100 Postural fall 20e30 Sometimes delayed 20e30 ml/hour Agitated

III 30e40% (1.5e2 litres) >120 Low 30e40 Usually delayed 5e20 ml/hour Confused

IV >40% (>2 litres) >140 Profoundly low >40 Always delayed Anuria Obtunded

Modified from American College of Surgeons. Shock. In: American College of Surgeons, ed. Advanced trauma life support, 1990:59e73.

Table 1
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Therapeutic strategy

The principles of initial resuscitative therapy for the shocked

patient are not based solely on the underlying cause. The aim is

correction of the pathological processes to improve cellular

oxygenation and respiration. Once the underlying cause has been

identified, it must be corrected immediately.

The ‘VIP’ mnemonic outlines the initial management of

shock: Ventilate (oxygen administration), Infuse (fluid resusci-

tation) and Pump (use of vasoactive agents).2

Ventilation
High-flow oxygen should be administered to reverse known risks

associated with hypoxia. There are risks associated with exces-

sive oxygenation as evidenced after cardiac arrest. In practice it is

difficult to monitor oxygen saturations in shock because of

reduced peripheral perfusion. Therefore, the use of arterial blood

gases is warranted, which allows monitoring of controlled oxy-

gen delivery. If it is not possible to deliver adequate oxygenation,

urgent referral for intensivist support with mechanical ventila-

tion is necessary.

Infuse
In order to provide fluid resuscitation, secure vascular access

must be obtained. In the shocked patient, this can be problematic

because of peripheral vasoconstriction. It can require support

from an experienced physician, ultrasound guidance, central

venous catheterization or intraosseous access.

A strategy of fluid challenges using rapid infusions of 250

e500 ml of crystalloid (normal saline, Hartmann’s) allows

assessment of response while decreasing the risk of iatrogenic

harm. Following this, the patient should be further reassessed

using an ABCDE approach. The aim of treatment is to increase

blood pressure (aiming for a mean arterial pressure >65 mmHg),

decrease heart rate and increase urine output. Worsening pul-

monary oedema and respiratory function following fluid

administration can indicate a need for change in strategy and

should prompt seeking expert help. Further fluid boluses should

be administered if on reassessment the patient remains hypo-

volaemic. If 2 litres have been administered and there is still

evidence of shock (failure to improve physiological parameters

or a lactate concentration that is not improving), expert help

should be sought.3

Patients with oedema can cause confusion when managing

shock. Oedema can be a result of redistribution of fluid or

cardiogenic shock. In both situations, there can be depleted

intravascular volume; therefore careful fluid administration

should not be withheld for worry of worsening the peripheral

oedema. The exception would be evidence of pulmonary oedema

causing respiratory compromise (see Cardiogenic shock, below).

Pump
Vasoactive agents can be used to improve hypotension in patients

who are fluid-resistant so thatminimumperfusion pressure can be

maintained. Noradrenaline (norepinephrine) is the first-choice

Classifications of shock with differential diagnoses

Type of shock Differential diagnosis

Hypovolaemic C Haemorrhage

C Gastrointestinal loss

C Dehydration

C Diabetic ketoacidosis

C Burns

C Environmental exposure

Cardiogenic C Myocardial ischaemia

C Arrhythmia

C Cardiomyopathy

C Valvular disease

C Drugs

Obstructive C Pulmonary embolism

C Cardiac tamponade

C Tension pneumothorax

C Aortic dissection

Distributive C Sepsis

C Anaphylaxis

C Poisoning

C Drugs

C Neurogenic

Endocrine C Hypo/hyperthyroidism

C Relative/absolute cortisol deficiency

Table 2

Investigations for the shocked patient

Study type Investigations

Bloods C Full blood count

C Coagulation studies

C Renal function

C Glucose

C Ketones

C Liver function
C Amylase

C Blood gases
C Lactate

C Thyroid function tests

C Cortisol/short Synacthen� test

C Group and save

C Troponin

C B-type natriuretic peptide

Microbiology C Blood cultures

C Urinalysis and culture

C Gram stain of secretions or fluid

Imaging C Chest radiograph
C Plain radiograph of extremities

C Echocardiography

C Abdominal ultrasound

C Abdominal CT

C CTPA

Bedside tests C ECG

Investigations in bold are essential. All others should be guided by clinical

findings.

Table 3
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vasopressor because of its predominant a- and moderate

b-adrenergic properties, which cause increased systemic vascular

resistance while helping to maintain cardiac output. Vasopressors

can be initiated early while fluid resuscitation is continuing, in

order to support blood pressure, with the aim of cessation once

hypovolaemia has been corrected and physiological parameters

have normalized. Inotropic therapy can be used in cardiogenic

shock, although few controlled trials have been performed.

Therefore agents such as dobutamine and (unlicensed indication)

levosimendan can be used under specialist guidance. In all cases,

vasoactive agents should be initiated only by appropriately

trained specialists in high-dependency clinical areas.

Specific situations

It is essential to identify the underlying cause of shock and to

rectify it in a timely fashion. There are specific treatments for

different causes of shock, which should be administered along-

side initial resuscitative measures. In this section, we focus on

medical causes of shock and their management.

Hypovolaemic shock can be divided into haemorrhagic and non-

haemorrhagic. In haemorrhagic shock, such as in gastrointestinal

bleeding, trauma or aneurysm rupture, control of the haemor-

rhage is essential. Gastrointestinal bleeding needs the input of an

endoscopist.

Initial resuscitation of shocked patients with massive upper

gastrointestinal haemorrhage should include transfusion of red

cells. It is also important to transfuse platelets and clotting factors

in line with the local major haemorrhage policy, to keep the

platelet count greater than 50 � 109/litre, prothrombin time

greater than 1.5 and fibrinogen greater than 1.5 g/litre. Any

anticoagulation the patient is taking must be reversed, using

prothrombin complex concentrate and vitamin K for warfarin,

idarucizumab (Praxbind�) for dabigatran and discussion with a

haematologist regarding factor Xa inhibitors as there is no spe-

cific antidote.

There is no evidence for use of a proton pump inhibitor before

endoscopy, as these have no impact on patient outcomes. In

suspected variceal bleeding, terlipressin and broad-spectrum

antibiotics should be administered. Studies are continuing

regarding tranexamic acid as evidence of a beneficial effect is not

conclusive.

Non-haemorrhagic hypovolaemic shock occurs through loss

of body fluid volume or loss of intravascular fluid volume via

fluid shifts into the extravascular space, for example in pancre-

atitis. Uncontrolled gastrointestinal loss through diarrhoea and

vomiting or excessive urinary losses requires careful fluid bal-

ance measurement to ensure replacement matches output.

Cardiogenic shock can be to the result of any cause of ‘pump

failure’. When the cause of shock is recognized as acute left

ventricular failure, the patient should be reassessed after initial

fluid therapy as they may require diuretic therapy, especially in

the presence of pulmonary oedema. Shocked patients with a

reversible cause of acute heart failure can be considered for

inotropic therapy. In left ventricular dysfunction resulting from

myocardial infarction, reperfusion therapy with primary angio-

plasty, or thrombolytic therapy if this is not available within 120

minutes, is the mainstay of treatment, and patients should be

urgently referred to cardiology. Shock resulting from right ven-

tricular infarction must be recognized as management is different

from that of left-sided failure; it can be corrected with fluid

resuscitation to maintain right ventricular preload before

consideration of reperfusion therapy.

Cardiac dysrhythmias causing shock should be corrected ur-

gently as per Resuscitation Council Guidelines and can warrant

urgent synchronized DC cardioversion for tachyarrhythmias, and

atropine or external pacing for bradyarrhythmias. Other causes

such as acute valvular or obstructing lesions need urgent dis-

cussion with a cardiologist and can require surgical intervention.

Obstructive shock caused by pulmonary embolus should be

treated with thrombolytic therapy without confirmation using

computed tomography pulmonary angiography (CTPA), if car-

diac arrest is imminent. Tension pneumothorax should be diag-

nosed clinically and treated with urgent needle decompression

using a wide-bore cannula inserted in the second intercostal space

in the mid-clavicular line. Chest drain insertion should immedi-

ately follow needle decompression. Cardiac tamponade requires

urgent needle pericardiocentesis under echocardiographic guid-

ance. This should only be performed by a competent practitioner.

Distributive shock is most commonly encountered as sepsis.

Although the definitions of sepsis and septic shock have recently

been updated, management has not changed.4 The Surviving

Sepsis Campaign bundle should be completed within 3 hours,

ideally within 1 hour. It includes intravenous antibiotic therapy,

blood cultures before antibiotic administration, lactate measure-

ment and crystalloid administration 30 ml/kg for hypotension or

lactate concentration greater than 4 mmol/litre.5 It is important

that the source of sepsis is identified and controlled. In anaphy-

laxis, the treatment is immediate intramuscular adrenaline, with

removal of the trigger if it is still present. Intravenous chlor-

phenamine and hydrocortisone should also be administered. A
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Medical complications of
surgery: an
orthogeriatrician’s
perspective
Mark A Baxter

Abstract
Hip fracture is one of the most common admission diagnoses in the
UK, accounting for more than 75,000 hospital admissions per year
in England and Wales. Fractured neck of femur can be classified as
a ‘frailty’ presentation because of an average age of over 80 years, a
clear association with ‘pathological falls’, including syncope, and a

high number of co-morbidities. The combination of traumatic injury,
frailty and surgery presents significant challenges to the managing
team and requires an multidisciplinary approach to reduce the risk of
perioperative complications, most commonly postoperative delirium,
sepsis, cardiac complications, stroke and metabolic disturbance.
Close monitoring with geriatric co-management has been shown to
reduce complications and resultant morbidity, length of stay and mor-
tality. Many lessons learnt from the experience of managing these very
challenging patients are transferable to other frail patients undergoing
surgery.

Keywords Delirium; falls and syncope; frailty; hip fracture; ortho-
geriatrics; rehabilitation

Introduction

Hip fracture is a common presentation across the UK, with

approximately 65,000 admissions across England, Wales and

Northern Ireland in 20151 and accounting for more than 4000

inpatient beds at any given time. Over the last 25 years, it has

become increasingly recognized that these patients represent a

significant challenge in their medical management owing to the

prevalence of frailty and multiple co-morbidities in this group.2

This has led to the development of models of geriatric co-

management or orthogeriatric services to provide multidisci-

plinary team (MDT) care to improve outcome in terms of func-

tional recovery and mortality.

Many hip fracture patients would be classified as acute

medical admissions but, because they have sustained a traumatic

injury, they will come under the care of non-medical specialists.

They should be assessed in the same way as any older person

admitted with complex problems, while understanding the need

for early surgical intervention. When treating these frail and

complex patients, it is best to break the stages of admissions

down and address each problem associated with these aspects:

� preoperative:

� presenting complaint

� relevant co-morbidities

� pre-optimization

� perioperative:

� early postoperative complications

� management of risk

� postoperative:

� early postoperative complications

� late postoperative complications.

Preoperative assessment

Falls and syncope
Fractured neck of femur is classically a low-trauma fracture, that

is, an injury sustained from a fall from standing height or less. As

this presentation can indicate underlying pathological processes,

a thorough medical assessment is mandatory. A formal history of

falls can highlight a syncopal event and potential cardiogenic

causes, with a particular focus on ‘red flags’ associated with

cardiogenic syncope.3 Any evidence of cardiogenic syncope or

underlying cardiac abnormalities increases the risk of perioper-

ative cardiac complications. In addition, as is common with

many admissions for frail older people, falls represent the pre-

senting complaint for many underlying pathologies, such as

neurological, musculoskeletal or acute decompensation of un-

derlying chronic disease. A comprehensive medical history and

examination highlights any acute illness causing the fall and

fracture. Prompt management of these reduces the risk of com-

plications with anaesthesia and surgery.

Highlight and address relevant co-morbidities

As previously stated, hip fracture is a ‘frailty’ presentation and as

such many of the patients have multiple co-morbidities (Table 1),

over one-third having one or more significant co-existing con-

ditions. A thorough assessment and wherever possible optimi-

zation of these pre-empt possible and hence reduce potential

complications.

The management of each co-existing illness should be

reviewed, paying close attention to the potential risks associated

Key points

C The incidence of older people undergoing surgery is increasing

C Older people with frailty present specific challenges from co-

morbidity, polypharmacy and physiological changes

C Older people undergoing surgery require a coordinated,

multidisciplinary approach to their care

C Close perioperative monitoring reduces the risk of post-

operative complications

C Early mobilization and promotion of functional independence

gives the best chance of meaningful recovery
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with surgery and anaesthesia. Particular challenges are associ-

ated with perioperative management of the following.

Atrial fibrillation
Many surgical patients with atrial fibrillation experience a fast

ventricular rate postoperatively. Patients should be assessed on a

case-by-case basis, excluding potential causes such as sepsis,

venous thromboembolism and acute cardiac events. Effective

management of hydration and analgesia reduces the risk.

Obstructive lung disease
Many patients with underlying lung disease are at increased risk

of exacerbations during the perioperative phase. Regular pre-

scription of inhaled medication, close attention to inhaler tech-

nique and possible perioperative nebulizers for those unable to

use inhalers help to reduce exacerbations. Early mobilization and

chest physiotherapy are used where indicated.

Congestive cardiac failure
These patients are among the most challenging to manage. Strict

fluid balance is paramount given the blood pressure changes

associated with surgery and anaesthesia. Preoperative assess-

ment of fluid status, judicious use of intravenous hydration and

up-to-date echocardiography are vital. Many medications, such

as antihypertensives and diuretics, should be stopped in the early

phase but be introduced at the earliest opportunity when safe to

do so.

Delirium prevention
Development of perioperative delirium has been linked to

increased morbidity, length of stay and mortality, and poorer

functional outcome. Once established, delirium is extremely

challenging to treat, so prevention is best. The multidisciplinary

management has been outlined in the HELLP study and UK NICE

guidelines.

Dementia
Up to 40% of patients with fractured neck of femur have cogni-

tive impairment, with more than 25% having a pre-existing

diagnosis of dementia. This is the group with the highest peri-

operative morbidity and mortality, and specialist support is

required to ensure appropriate management. This includes

delirium prevention.

Operation within less than 36 hours
For many years, it has been accepted that delays in surgery for

hip fracture lead to increased morbidity, length of stay and

mortality, with poorer functional outcome. Although specifically

related to this injury, the underlying principles are relevant to

other surgical conditions. Physiological stress resulting from

untreated surgical conditions can lead to decompensation in

chronic medical conditions, counteracting attempts at optimiza-

tion. It is therefore vital that pre-optimization bears close atten-

tion to this and does not lead to unnecessary delay.

Perioperative care

Perioperative care of complex medical patients undergoing sur-

gical procedures requires close collaboration with the anaesthetic

and surgical teams to reduce the risk of perioperative complica-

tions. The occurrence of these is directly related to the underlying

co-morbidities, physiological status, frailty and surgical proced-

ure undertaken. Careful preoperative assessment can highlight

potential risks, allowing potential tailoring of intraoperative care.

Particular issues that can arise are as follows.

Acute kidney injury
Many patients undergoing surgical procedures develop post-

operative acute kidney injury. This is multifactorial but signifi-

cant factors include;

� intraoperative hypotension e prolonged renal hypo-

perfusion can lead to acute tubular necrosis and associated

oliguria/anuria. Close perioperative management of hy-

potension with strict fluid balance and aggressive fluid

resuscitation can reduce the duration and severity. Hypo-

tension can be absolute or relative, and controversy re-

mains over what is classified as intraoperative hypotension

� nephrotoxic medication e some medications required

intraoperatively, including antibiotics, analgesics and

some anaesthetic drugs, have nephrotoxic effects. Close

attention should also be paid to regular medication, with

suspension of antihypertensives and potential nephrotoxic

agents in the perioperative phase. Reintroduction should

be monitored and gradual.

Postoperative delirium
This is a common complication of surgery and needs a multi-

disciplinary approach to management. It has distinct

presentations:

� hyperactive e the classically recognized presentation,

with acute confusion, agitation and distractibility. This is

associated with visual hallucinations and is generally

easily recognized

� hypoactive e associated with being withdrawn, ‘flat’ and

confused, with reduced engagement with eating, drinking

and rehabilitation. This is underrecognized as patients are

Co-morbidities in hip fracture patients

Co-morbidity Percentage (%)

Cardiovascular disease 24

Stroke 13

Respiratory disease 14

Renal disease 3

Diabetes 9

Rheumatoid disease 3

Parkinson’s disease 4

Malignancy 8

Paget’s disease 1

Current smokers 10

Enteral steroids 1

No. of co-morbidities

1 35

2 17

3 or more 7

Adapted from Roche et al2

Table 1
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quiet. It presents many clinical challenges, with dehydra-

tion, fatigue and weight loss because of poor oral intake.

Lack of engagement with rehabilitation can lead to poor

outcomes with increased risk of pressure damage, in-

fections and functional decline.

As with the management of all delirium, it is important to

exclude underlying causes such as infection, medication

(particularly opiate analgesics) and metabolic disturbance and

treat them aggressively. Delirium can be prolonged and lead to

chronic cognitive decline. A multidisciplinary approach to man-

agement should be instituted as per NICE guidance.

Metabolic abnormalities
Surgery places significant physiological stress on the body, and

the response to this can be unpredictable, particularly in elderly

or medically complex individuals. The most frequently seen

metabolic problem in routine clinical practice is postoperative

hyponatraemia, although the mechanism is unclear. Depending

on the procedure, there can be significant fluid shifts in addition

to hypotension and effects of medication. This phenomenon can

be transient but should be addressed aggressively by:

� suspension of potential culprit medications, including:

� diuretics

� angiotensin-converting enzyme inhibitors

� proton pump inhibitors

� psychotropics

� careful assessment of fluid status and appropriate

management

� consideration of testing for:

� paired serum and urine osmolalities

� paired serum and urine sodium

� cortisol.

Postoperative complications

The aim of coordinated postoperative care is to enable rapid re-

covery to achieve optimal function, which is clearly affected by

the occurrence of perioperative complications and early aggres-

sive rehabilitation. In frail older people, late postoperative com-

plications are often seen in conjunction with delirium, slow

progress and poor engagement with rehabilitation.

A systemic stress response occurs in conjunction with trauma

and surgery, resulting in endocrine, metabolic and immuno-

logical changes that lead to a catabolic state. With elective

procedures, preoperative optimization, good perioperative

medical care and following enhanced recovery principles

reduces the impact of these; however, there is limited

opportunity for this in trauma, although some aspects can be

implemented. These changes can lead to fatigue and accelerated

muscle wasting, and in the older population, this can be

devastating given their limited reserve.

Early rehabilitation
Prolonged inactivity with bed rest and immobility worsens the

catabolic effects on muscle. This creates more pronounced at-

rophy, leading to a vicious ‘frailty cycle’. This greatly increases

the risk of later complications:

� pressure sores

� poor respiratory function and respiratory infections

� urinary infections

� poor functional recovery.

A coordinated co-management with an MDT approach is

required to reduce the risk of this occurring:

� Early aggressive mobilization e patients should be

mobilized at the earliest opportunity postoperatively,

which for many is on the day after surgery. This necessi-

tates appropriate analgesia and pain management.

� Early promotion of functional independence e the aim

of surgical intervention should be to restore the patient, as

far as possible, to their premorbid state. The ward team

should therefore aim to re-establish functional indepen-

dence at the earliest opportunity. Without this clear

approach, patients can become rapidly institutionalized

and unable to regain independence.

� Strict monitoring of food and fluid intake e close

attention should be paid to nutritional intake as this is

often poor, particularly with coexisting delirium. Supple-

mentation should be considered early in these cases, and

enteral feeding if appropriate.

� Clear goal-setting in rehabilitation e as already stated,

the aim is to restore functional independence. Clear setting

of goals with the MDT can facilitate this more

effectively. 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

Pharmacy Review
Antibiotics

Antibiotics are among the most important medicines that 
we will ever use, and to enable us to make the best use 
of them, there is a term ‘Antibiotic Stewardship’ or ‘An‑
timicrobial Stewardship’. The term started to be used in 
about 1996, and has expanded and made part of official 
government policy. 

UK guidelines
In the UK in 2015 NICE (National Institute for Health 
and Care Excellence) published a guideline Antimicro‑
bial stewardship: systems and processes for effective 
antimicrobial medicine use.1

The guidelines include 15 points for prescribers of 
antibiotics including: prescribing the shortest effective 
course; taking into account the risk of antimicrobial 
resistance for individual patients and the population 
as a whole; discussing options with patients as to why 
prescribing an antimicrobial may not be the best option; 
alternative options to prescribing an antimicrobial; and 
not issuing an immediate prescription for an antimicrobial 
to a patient who is likely to have a self‑limiting condition.

The purpose of the guideline is to discourage inap‑
propriate use of antibiotics, to encourage their proper 
selection, and to reduce antibiotic resistance.

USA pneumonia study
A recent presentation at the 2017 American Thoracic 
Society International Conference looks at the effective‑
ness and choice of antibiotics for pneumonia.2 The 
authors looked at the effectiveness of four classes of 
antibiotics from prescribing data. The classes are: beta‑
lactams (penicillins and cephalosporins), macrolide 
(erythromycin and clarithromycin), and tetracycline, 
or fluoroquinolone (ciprofloxacin). In each case the 
choice of antibiotic successfully treated in 75% to 80% 
of patients. Between 20–25% of patients had to return 
to the doctor for a longer course, a change of antibi‑
otic, or admission to hospital. The authors’ conclusion 
is that antibiotics should be prescribed according to 
the official antibiotic policies, but the official policies 
needs updating to include how to manage cases of 
antibiotic failure.

Antibiotic shortages
We are all faced with problems that occur when 
certain antibiotics are unavailable. These problems are 

not restricted to low‑ and middle‑income countries 
as there have been difficulties also in the UK. Re‑
cently the following antibiotics have been in short 
supply: vancomycin, piperacillin/tazobactam (Tazo‑
cin) injection, co‑amoxiclav, amoxicillin/clavulanate 
(Augmentin) injection, and aztreonam injection. In 
each case, urgent changes had to be made to the 
prescribing guidelines.

I was at a conference in Brighton3 about pharmacy 
response in humanitarian emergencies. One of the 
speakers said that as supplies were erratic the prescrib‑
ers were used to prescribing by diagnosis, and leaving 
the pharmacist to choose the most appropriate drug 
that was available.

Another of the speakers, Eneyi Kpokiri from Nige‑
ria, looked at antibiotic prescribing in relation to offi‑
cial policies. She reported that almost a third (31.1%) 
of antibiotics prescribed were given for respiratory 
tract infections, which are usually viral in nature. 
One of her recommendations is that there should 
be regular audits for antibiotic prescribing patterns; 
more training of prescribers is needed; and restrictive 
antibiotic dispensing practise, including checks by a 
pharmacist. Most prescribing was not in accordance 
with official guidelines, but the guidelines had not 
been revised for many years.

Antibiotics in pregnancy
A recent Canadian article4 looked at the risks of differ‑
ent antibiotics in early pregnancy, and the incidence 
of miscarriage. The overall rate of miscarriage was 
4.7%. With some antibiotics, the risk of miscarriage 
was increased (however, some of this may be due to 
the infection being treated). Erythromycin, penicillins, 
cephalosporins, and nitrofurantoin were shown to not 
increase the risk. Clarithromycin, tetracyclines, qui‑
nolones, and metronidazole were associated with an 
increased risk of miscarriage. The authors concluded 
that guidelines for treating infections in early pregnan‑
cy should be revised as a result of the study. The good 
news is that the older, more established antibiotics 
have a better safety profile than newer ones, and they 
are also likely to be cheaper.

Antibiotics after bomb blast injuries
In May this year, there was a terrorist attack at a pop 
concert in Manchester, UK. Twenty‑two (22) people 
were killed and 59 injured. As a result of this attack 
the UK Government has issued information on the 
choice of antibiotics to prevent infections due to im‑
pact and injury from organic matter (often fragments 
of bone from other victims).5 The advice includes: 
ensure that all victims have an up‑to‑date tetanus vac‑
cination; all victims with injuries that penetrate the 
skin should have hepatitis B vaccination; all victims 
should be monitored for hepatitis C and HIV (post‑ 
exposure prophylaxis for HIV is not necessary). The 
choice of antibiotic depends on the site, severity and 
nature of the injury. One of the guidelines is that pa‑
tients should be sent home with the complete course 
of antibiotics (up to six weeks for open fractures) as 
patients are likely to be followed‑up in different parts 
of the country.
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Antibiotic resistance
Over‑use of antibiotics leads to resistance, therefore 
it is important to use antibiotics only when clearly 
necessary, and to select an appropriate antibiotic. 
There is evidence that when an antibiotic is not used 
for a number of years, bacteria once again becomes 
sensitive. This is similar to malaria being sensitive to 
chloroquine after a period of not using it (see Africa 
Health, May 2017)6 when malaria parasites in Malawi 
and Cameroon were becoming sensitive to chloro‑
quine. In the UK nitrofurantoin had not been used for 
many years until a few years ago. Urinary tract infec‑
tions (UTIs) were becoming resistant to trimethoprim, 
so policies were changed to use nitrofurantoin, and 
most UTIs cleared up.

A recent news report talks of a modified version of 
vancomycin designed so that bacteria ‘cannot be‑
come resistant’.7 The modified vancomycin has three 
separate modes of action. So far it has been tested only 
in the laboratory, but it is a start to developing new 
methods of combating resistance. It is not clear if it 
will ever go into commercial production, or be of use 
in humans, or if anybody would be able to afford it.

Handwashing
We have all traditionally been taught that handwash‑
ing in hot water for three minutes is the gold standard 
for removing bacteria and cleaning the hands. A recent 
study8 shows that cold water is just as effective as hot, 
and that antibacterial soap is no better than ordinary 
liquid soap. A wash time of 20 seconds was consider‑
able better than five seconds; 10 seconds is sufficient to 
remove most bacteria. The authors comment that using 
cold water instead of hot gives considerable energy sav‑
ing without reducing effectiveness.

Access to essential medicines
The Pharmaceutical Journal9 has published a series of 
questions and answers with the co-chairs of The Lancet 
Commission on Essential Medicines. The questions 
deal with the cost—the estimate is US$1–$2 per per‑
son per month to provide a basic set of medicines. The 
comments include that new medicines would be too 
expensive unless special prices were negotiated, and 
specifically highlights the cost of medicines to treat 
hepatitis C. In the Netherlands the specially negoti‑
ated price is €55 000 per patient, and treatment has 
to be rationed because of the cost. Getting affordable 
medicines to those who need it requires action from 
governments as well as access to medicines. 
Alistair Bolt, Pharmacist Practitioner
Norfolk and Norwich University Hospital, UK
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The growing role of mobile
phones in Africa’s healthcare

The ownership and use of mobile phones in Africa has 
grown continuously over recent years. For example, ‘As 
much as 88% of Kenya’s population access the inter‑
net through their phones, thanks to cheaper data plans 
and the ubiquitous use of mobile money platforms like 
Mpesa.’1 Ironically, Kenya’s mobile internet speeds are 
faster than Austria, Sweden, Ireland and USA. Because 
of dropping prices, smartphone ownership in Africa 
nearly doubled between 2014 and 2016.2 

The founders of the data company mSurvey observe 
that mobile phones are one of the few connections 
Africans have with the formal economy and public 
services.3 AfroBarometer reports that across Africa 93% 
of people have access to cell phone service (with or 
without internet), but less than two‑thirds have access to 
clean water and electricity.4 Only 30% have a sanitary 
sewage system.

With mobile phones becoming nearly ubiquitous it is 
not surprising that their use in various aspects of health 
service delivery has also increased. Using the search 
term ‘mHealth’ many recent articles were found. These 
identify health interventions in several key categories:
• Communication of targeted health education to 

clients and patients;
• Continuing education for health workers;
• Collecting and sharing health information/data.

Communicating with clients
Both qualitative and quantitative studies have been 
used in the design and evaluation of mHealth 
interventions. Qualitative inquiry is valuable on a 
formative basis in designing mHealth interventions. 
van Heerden and colleagues used focus group 
discussions and key informant interviews with 
community health workers (CHWs) and potential 
clients to learn about the perceived benefits and 
barriers to a mHealth educational effort for persons 
living with HIV in South Africa.5 Respondents felt that 
mHealth would aid in removing distrust, enhancing 
appointment and medication reminders, and 
gathering better health information.

A study in Mozambique recognised that while suc‑
cess in small scale or pilot mHealth efforts may occur, 
a better understanding of how clients and health work‑
ers (HWs) respond to mHealth is needed to scale‑up 
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such efforts. Views on a mHealth intervention aimed 
at supporting client retention in antiretroviral therapy 
(ART) and tuberculosis (TB) treatment. Most respon‑
dents gave a high rating to the system and cited posi‑
tive effects as reducing the number of failures to collect 
medication and avoiding missing appointments.6 There‑
fore, scale‑up to transmit reminders for appointments, 
medications, motivational texts, and health education 
to increase retention in care was recommended.

From the quantitative perspective, an example of 
targeted twice weekly short message service (SMS) com‑
munication with HIV‑positive women throughout their 
pregnancy comes from South Africa. The strength of this 
study was having both an intervention and a control 
group of women. The supportive information was timed 
to stage of pregnancy and resulted in greater antenatal 
care attendance, improved birth outcomes, and better 
attendance at testing for the new child post‑delivery.7

A new study in Kenya is planned around mHealth 
strategies to optimise adherence and efficacy of Op‑
tion B+ prevention of mother‑to‑child HIV transmis‑
sion. It will have three arms where one will receive 
educational SMS, the second will receive messages 
and a request to respond, and the third is a control. 
The primary outcomes to be measured include viro‑
logical failure, maternal retention in care, and infant 
HIV infection or death.8 It will be interesting to com‑
pare the relative influence of the intervention on the 
epidemiological versus the behavioural outcomes.

Continuing education
Zurovac et al see text messaging in malaria endemic 
areas as a means to bridge the communication gap 
between managers of health services and HWs at the 
periphery. They outlined areas where HW performance 
could be improved, including texts that ensure 

HW adherence to treatment, service guidance and 
communication as a way to remotely conduct post‑
treatment‑review.9

In Kenya, Zurovac et al also conducted a cluster‑
randomised controlled trial wherein health facilities 
were randomly allocated to either the intervention 
group, in which all HWs received text messages on 
their personal mobile phones on malaria case‑man‑
agement for six months, or the control group, in which 
HWs did not receive any text messages. Ten malaria 
messages were developed based on recommendations 
from national malaria guidelines, and two messages 
were delivered per work week during the interven‑
tion. Within the intervention group, intention‑to‑treat 
analysis showed that correct artemether‑lumefantrine 
management improved by 23.7% immediately after 
intervention and by 24.5% six months later. Likewise 
there was improvement in giving advice on medication 
adherence immediately after training, which continued 
to increase by six months. The control groups did not 
show such increases.10

HWs in an intervention group in Ethiopia were 
given android phones that had preloaded reminders 
and educational messages on antenatal care, delivery 
and postnatal care (PNC) that could be sent to their cli‑
ents. Follow-up surveys of women showed significantly 
greater delivery at health facilities and attendance at 
PNC among those receiving the reminders and educa‑
tional messages during pregnancy.11

Often the information available on efforts to 
improve HW performance is qualitative. In a review 
of studies using SMS in seven African countries to 
improve clinical decision‑making, HWs were generally 
supportive of SMS to improve clinical decision‑making 
and perceive them as useful. They did express con‑
cerns about increased workload and altered workflow 
hinder sustainability.12

Qualitative evaluation with the Kenyan HWs men‑
tioned above who received the intervention appreci‑
ated the SMS reminders according.13 The perceived 
value of SMS interventions to improve performance in 
this study was summed up succinctly in its title, ‘Even 
if you know everything, you can forget’. The interven‑
tion consisted of motivating quotes to HWs’ mobile 
phones. HWs agreed that the messages were quite 
acceptable and seen as a way to keep oneself ‘up‑to‑
date’. Overall when logistical issues are accounted 
for such as phone reception and network manage‑
ment, mHealth can be used to change and reinforce 
HW behaviour and are acceptable to staff members.

Health information processes
Cell phones are used to report health statistics, con‑
duct surveillance and manage logistics and commodi‑
ties. Zurovac et al also observed that frontline HW 
reporting via mHealth platforms helps with disease 
and treatment effectiveness surveillance, monitor‑
ing of the availability of health commodities, and 
pharmacovigilance concerning the safety and quality 

of drugs.10

Asiimwe and co‑researchers in Uganda, in what 
could be termed a feasibility study, demonstrated the 
several potential benefits from enabling HWs to 
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report on rapid diagnostic tests (RDTs) and artemisinin‑
based combination therapy use in a timely manner. The 
project increased timeliness of reporting such that 88% 
of health facilities reported within a one‑week time 
frame compared to the norm of one month for submit‑
ting paper reports.14

The SMS for Life project, which helps track life‑sav‑
ing commodities was used in Kenya to reduce stock‑
outs of malaria commodities.15 The intervention was car‑
ried out in all 87 public health facilities in five Kenyan 
districts over 26 weeks. ‘Weekly facility stock counts 
of four AL packs and RDTs were sent via structured 
incentivised SMS communication process from HWs’ 
personal mobile phones to a web‑based system ac‑
cessed by district managers’. Response from the health 
facilities was 97% with a mean formatting error rate of 
3%. The accuracy of stock count reports was 79% while 
accuracy of stock‑out reports was 93%. This interven‑
tion reduced the stock‑out problem in the study areas.

Reporting can also be linked with surveillance. The 
same SMS for Life project in Kenya looked at reporting 
of RDT results as a form of surveillance. While there 
was a high response rate (96%) with 87% of facilities 
reporting on time, only 58% of surveillance data param‑
eters were accurately reported.16

Mass Drug Administration for lymphatic filariasis is a 
global effort aimed at remote rural communities in Africa 
and Asia. A mobile application was developed and used 
in several countries that not only guided HWs to estimate 
and maintain drug stock, but also to report back coverage 
information. The authors believe that the multi‑country 
experiences showed the ‘value of this simple and practical 
suite of tools that empowers local HCWs to contribute to 
local, national, and global elimination of disease’.17

In conclusion, mHealth shows potential to improve 
communication between communities and health 
services, and between central and frontline HWs. While 
the evidence to ‘prove’ effectiveness of mHealth inter‑
ventions is mounting, many reports are still qualitative 
or anecdotal. As access to mobile technology increases 
and costing becomes more reasonable, it is expected 
that mHealth will play a larger role in sharing health 
expertise and information.
William R Brieger MPH, DrPH
Professor, International Health, JHU Bloomberg School 
of Public Health and Senior Malaria Adviser, Jhpiego, an 
affiliate of JHU
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Q1 (a), (b), and (f). Enzyme inducing anti-epileptic drugs such as carbamazepine, phenytoin  
 and topiramate increase the activity of hepatic cytochrome enzyme P450, which 

 increases the metabolism of oestrogen and progestogen. This reduces the hormone   
 blood levels and can cause contraceptive failure when the woman is using oral 

 contraception and progestogen implants. If you don’t want to change her    
 medication when she starts hormonal contraception then you can improve the success  
 rate by increasing the oestrogen dose (to 50 or 70 micrograms), by advising her to ‘tri- 
 cycle’ her pills (making the pill taking into a three months cycle without a break), or to  
 shorten the monthly break to four days.  

Q2 (c), (e). Non-enzyme inducers are the drug of choice as they do not affect blood levels of  
 oestrogen or progestogen. They include clobazam, levetiracetam, lamotrigine and sodium  
	 valproate.	Even	so,	(e)	is	a	wise	choice	too.	Enzyme	inducers	will	also	reduce	the	efficacy		
 of depot hormone injections and hormone-releasing intrauterine devices, so they may  
 also fail if used with an enzyme-inducing oral anti-epileptic drug.  

Q3 (c). There is a mass of information on foetal malformation risk from anti-epilepsy drugs  
 used in pregnancy from registries in North America, the UK, Norway and Sweden, which  
 have shown that sodium valproate carries a foetal malformation rate of between 4.7%  
 and 10%, with topiramate (4.2% to 7.7%), phenobarbital (5.5% to 7.4%), and phenytoin  
 (2.9% to 6.7%) not far behind. Women taking valproate should be advised to change to a  
 less threatening drug before wishing to conceive, preferably under the watchful eye of 

 a neurologist.
Q4 (a), (b), (c), (e), and (f). Apart from (d) (see answer to Q3), all the other answers are  
 options. Any change in her anti-epilepsy medication should be undertaken with great  

 care and supervised by a neurologist, as any return of her convulsions will set her back  
 years in her drug management and in her ability to operate machinery or drive a car.  
 That matters greatly for a nurse. Lamotrigine (2.0% to 3.4%) and levetiracetam (0% to  
 2.4%) and oxcarbazepine (1.8% to 3.3%) were the drugs least reported as causing foetal  
 malformations when prescribed during pregnancy.
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Obs & Gyn
Intervention for 

menopausal hot flush
Hot flushes experienced by menopausal 
women can be activity limiting, 
affecting the quality of life for 
those experiencing them. Hormone 
replacement is effective but oestrogen 
exposure carries risk. Neurokinin B 
is a signalling pathway implicated in 
menopausal hot flushes. A double-
blind phase 2 study has looked at the 
efficacy of an oral neurokinin 3 receptor 
antagonist, MLE4901, in reducing hot 
flushes in menopausal women. The 
participants (n=28) were healthy women 
with moderate-to-severe hot flushes, 
and no period for more that 12 months. 
Participants received four weeks of drug 
therapy and four weeks of placebo, in 
random order, with a two-week wash 
out period. The primary outcome was 
number of hot flushes experienced in 
the final week of both treatment and 
placebo periods. The MLE4901 drug 
significantly reduced final hot flush 
numbers by 45 percentage points versus 
placebo and was well tolerated. This 
drug represents a potentially practice 
changing strategy for safely and 
effectively reducing hot flush symptoms 
without need for oestrogen exposure. 
Prague JK, Roberts RE, Comninos AN, et al. Neuro-
kinin 3 receptor antagonism as a novel treatment 
for menopausal hot flushes: a phase 2, randomised, 
double-blind, placebo-controlled trial. The Lancet 
2017; 389: 1809–1820.

Tranexamic acid for 
post-partum bleeding

Worldwide, bleeding following 
childbirth is a major cause of mater-
nal death. The drug tranexamic acid 
is known to reduce the incidence of 
death following bleeding in trauma 
patients and its efficacy in reduc-
ing postpartum bleeding related 
deaths has now also been assessed. 
A randomised, double-blind study 
has compared efficacy of 1g intrave-
nous tranexamic acid versus placebo 
plus usual care in women clinically 
diagnosed with postpartum haemor-
rhage following vaginal or caesarean 
births. This study included over 20 000 
women across 21 countries and nearly 
200 hospitals. Tranexamic acid signifi-
cantly reduced the risk of death from 
bleeding in participants compared to 
placebo. The benefit was especially 
prominent when given to women with-

in three hours or giving birth. There 
was no difference in all-cause mortal-
ity or adverse events between groups. 
Intravenous tranexamic acid can help 
reduce deaths due to bleeding in 
women with postpartum bleeding. 
Shakur H, Roberts I, Fawole B, et al. Effect of early 
tranexamic acid administration on mortality, hyster-
ectomy, and other morbidities in women with post-
partum haemorrhage (WOMAN): an international, 
randomised, double-blind, placebo-controlled trial. 
The Lancet 2017; 389: 2105–2116.

Surgical approaches 
in hysterectomy for 
endometrial cancer

Standard care for women with early-
stage endometrial cancer includes the 
surgical removal of ovaries, ovarian 
tubes, uterus and lymph nodes. There 
are two main surgical approaches for 
doing this, total abdominal hysterec-
tomy (TAH) and total laparoscopic 
hysterectomy (TLH). A trial has inves-
tigated if the laparoscopic approach is 
equivalent and therefore an appropri-
ate alternative to the total abdominal 
approach for women with early stage 
endometrial cancer. Over 750 women 
with untreated stage I endometrial 
cancer were randomised to undergo 
either TAH or TLH in this multinational 
trial. Participants were followed up for 
an average of 4.5 years and the primary 
outcome assessed was disease-free 
survival. At follow-up, disease-free sur-
vival was found in 81.3% of the TAH 
cohort and 81.6% of the TLH group. 
These results met the studies pre-speci-
fied margin for equivalence. Secondary 
outcomes of recurrence and overall 
survival were also similar between 
groups. Laparoscopic hysterectomy is 
an appropriate intervention for women 
with stage I endometrial cancer. 
Janda M, Gebski V, Davies LC, et al. Effect of total 
laparoscopic hysterectomy vs total abdominal hys-
terectomy on disease-free survival among women 
with stage I endometrial cancer: A randomized clini-
cal trial. JAMA 2017; 317 (12): 1224–1233. DOI: 
10.1001/jama.2017.2068

Treatment for endometriosis pain
Endometriosis is a chronic, inflammatory 
condition that causes dysmenorrhea and 
pelvic pain, affecting the quality of life 
of its sufferers. A gonadotropin-releasing 
hormone antagonist, elagolix, has been 
shown to supress oestrogen in previ-
ous studies, and now researchers have 
investigated if this drug can reduce the 
oestrogen-driven symptoms in endome-
triosis. Two similar, randomised, double-
blind, studies were set-up comparing 
the efficacy of elagolix at two different 
doses, a low dose group of 150 mg once 

daily, and a higher dose group of 200 
mg twice daily, both compared with 
placebo. Over 800 surgically-diagnosed 
endometriosis patients were randomised 
in each study and followed up for three 
months to assess the primary outcomes 
of dysmenorrhoea and clinical response 
of non-menstrual pelvic pain. By three 
months, both treatment receiving groups 
achieved a significantly higher rate of 
clinical response. Participants in the 
treatment groups did report a greater 
incidence of hypoestrogenic symptoms, 
including hot flush. Both low and higher 
doses of elagolix resulted in improved 
clinical responses to dysmenorrhoea and 
pelvic pain by three months and this was 
sustained at six months. 
Taylor HS, Giudice LC, Lessey BA, et al. Treatment 
of endometriosis-associated pain with elagolix, an 
oral GnRH antagonist. NEJM 2017. DOI: 10.1056/
NEJMoa1700089

Pathway inhibitor for
Crohn’s disease 

Risankizumab is a monoclonal antibody 
that has been developed to target a spe-
cific subunit (p19) of interleukin-23, the 
pathway of which has been implicated 
in the pathogenesis of Crohn’s disease. A 
double-blind, randomised phase 2 study 
has compared the efficacy of this drug, 
at two doses, against placebo. Partici-
pants (n=121) had been diagnosed with 
moderate-to-severe Crohn’s for at least 
three months upon screening. Follow-
ing a 1:1:1 randomisation, participants 
were intravenously given either 200 mg 
risankizumab, 600 mg risankizumab, or 
placebo at zero, four, and eight weeks. 
Primary outcome of clinical remission, 
according to Crohn’s Disease Activ-
ity Index (CDAI), was assessed at 12 
weeks. Of the total number of treatment-
receiving patients, 31% achieved clinical 
remission versus 15% of the placebo 
group, a significant difference. When 
separated into doses, only the 600 mg 
group achieved a significant result. 
Adverse events were similar across all 
three groups, with nausea and worsening 
of Crohn’s most common. Risankizumab, 
and therefore selective blockade of inter-
leukin-23 subunit p19, may be a promis-
ing avenue for therapeutic intervention of 
moderate-to-severe Crohn’s disease. 
Feagan BG, Sandborn WJ, D’Haens G, et al. In-
duction therapy with the selective interleukin-23 
inhibitor risankizumab in patients with moderate-to-
severe Crohn’s disease: a randomised, double-blind, 
placebo-controlled phase 2 study. The Lancet 2017; 
389: 1699–1709.

Gastroenterology
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Tofacitinib for ulcerative colitis 
Tofacitinib is a janus kinase inhibitor 
drug that has previously been shown to 
have efficacy as induction therapy for 
ulcerative colitis (UC) in a phase 2 trial. 
A further study has been conducted 
to assess its efficacy as induction and 
maintenance therapy. The phase 3, ran-
domised, double-blind trial compared 
efficacy of induction therapy with eight 
weeks of 10 mg twice daily tofacitinib 
with placebo in two induction trials, 
both with over 500 moderate-to-severe 
UC patients. Both induction trials 
demonstrated a significantly higher 
remission rate in UC patients given 
tofacitinib versus the placebo groups. 
The maintenance trial included nearly 
600 patients who demonstrated clini-
cal response to induction therapy and 
were randomly assigned maintenance 
therapy with tofacitinib at 5 mg or 
10 mg twice daily, or placebo, for 52 
weeks. Again, both tofacitinib groups 
had a significantly higher rate of remis-
sion versus placebo (34% with 5 mg 
and 40% with 10 mg vs 11% with pla-
cebo). However, tofacitinib was associ-
ated with higher risks of certain events 
such as infection and increased lipid 
levels. Tofacitinib is more effective then 
placebo for induction and maintenance 
therapy in ulcerative colitis. 
Sandborn WJ, Su C, Sands BE, et al. Tofacitinib as 
induction and maintenance therapy for ulcerative 
colitis. NEJM 2017; 376: 1723–1736.

Dexamethasone for 
postoperative nausea

Nausea and vomiting are the most com-
mon postoperative complications, oc-
curring in more than 30% of patients. A 
randomised trial has been conducted on 
over 1300 patients undergoing elective 
bowel surgery to assess if pre-operative 
dexamethasone administration reduces 
post-operative nausea and vomiting in-
cidence. Participants were given a single 
dose of 8 mg intravenous dexametha-
sone (n= 674) at the time of anaesthesia 
induction or standard care (n=676). The 
primary outcome was reported vomiting 
within 24 hours. Primary outcome was 
reported in 25% of the dexamethasone 
group versus 33% of the standard care 
group. A significantly higher number 
of participants requested additional 
antiemetic therapy in the standard care 
group versus the dexamethasone group. 
Risk of complication did not increase in 
the dexamethasone group. Additional 
single dose of 8 mg of dexamethasone 
given at anaesthesia induction can 

significantly reduce postoperative nau-
sea and vomiting with no increase in 
adverse events.
Abbott S, Hwang M, Karim A, Luke, DP, et al.  
Dexamethasone versus standard treatment for post-
operative nausea and vomiting in gastrointestinal 
surgery: randomised controlled trial (DREAMS Trial).  
BMJ 2017; 357: j1455.

Time to follow-up colonoscopy 
and cancer risk

The faecal immunochemical test (FIT) 
is a common screening assessment for 
colorectal cancer. If a positive test is 
identified, a colonoscopy is required 
to follow-up for further investigation. A 
study has investigated if the time inter-
val between positive FIT and follow-up 
colonoscopy is associated with an 
increased risk of colorectal cancer. The 
retrospective cohort study included 
over 70 000 patients with a posi-
tive FIT result aged 50–70 years who 
were eligible for colorectal screen-
ing. Risk of any colorectal cancer or 
advanced disease were not increased 
with follow-up at two months, three 
months, four to six months, or seven 
to nine months when compared to risk 
with follow-up within eight to 30 days. 
However, when colonoscopy follow-up 
was extended to 10–12 months, and 
12 plus months, risk of any colorectal 
cancer and advanced stage disease 
were significantly higher. Positive FIT 
results followed up with colonoscopy 
at 10 or more months are associated 
with a higher risk of colorectal cancer 
compared to earlier follow-up. 
Corley DA, Jensen CD, Quinn VP, et al. Association 
between time to colonoscopy after a positive fecal 
test result and risk of colorectal cancer and cancer 
stage at diagnosis. JAMA 2017; 317 (16): 1631–
1641. DOI: 10.1001/jama.2017.3634

New target for severe asthma 
Those with severe asthma are found 
to have mast cells present in their 
airways regardless of glucocorticoid 
intervention, serving as a marker of 
poor asthma control. Mast cell homeo-
stasis is largely involved with stem cell 
factor and its receptor, KIT. A trial has 
been conducted to assess the benefits 
of inhibiting KIT in severe asthma. The 
double-blind trial lasted 24 weeks in 
which participants were randomised to 
receive the KIT inhibitor imatinib, or 
placebo. Airway hyperresponsiveness 
levels were the primary endpoint as-
sessed. Imatinib significantly reduced 
airway hyperresponsiveness versus 

Respiratory

placebo in asthmatics. It was also 
found that serum tryptase, a marker 
of mast cell activation, was signifi-
cantly reduced with imatinib. How-
ever, muscle cramps were reported 
at a greater incidence in the imatinib 
group. For those with severe asthma, 
imatinib was found to significantly 
reduce airway hyperresponsiveness, 
mast cell count and tryptase release. 
These results suggest KIT pathways 
and mast cells are contributors to the 
pathogenesis of severe asthma and 
this helps identify them as potentially 
promising therapeutic targets.
Cahill KN, Katz HR, Cui J, et al. KIT Inhibition by 
imatinib in patients with severe refractory asthma. 
NEJM 2017; 376: 1911–1920.

Improving outcomes for 
chronic obstructive pulmonary 

disorder exacerbations
For sufferers of chronic obstructive 
pulmonary disorder (COPD), exacerba-
tions of the disease are often associated 
with poor outcomes. A study group has 
looked into potential interventions to 
prevent these poor outcomes and a study 
has now been conducted to assess if the 
addition of home non-invasive ventila-
tion (NIV) to home oxygen therapy can 
improve outcomes in those with severe 
COPD and hypercapnia post-hospital 
admission for acute COPD exacerba-
tion. Patients were randomised to receive 
home oxygen alone (n=59) or home 
oxygen plus home NIV (n=57). Main out-
comes included time to readmission or 
death during a 12–month period. In the 
home oxygen plus home NIV group the 
median time to readmission was just over 
four months compared to 1.4 months in 
the home oxygen alone group. There was 
an absolute risk reduction of readmission 
or death in the home oxygen plus home 
NIV group of 17%. For patients with 
hypercapnia following an acute COPD 
exacerbation, the addition of home 
non-invasive ventilation to home oxygen 
significantly improved outcomes. 
Murphy PB, Rehal S, Arbane G, et al. Effect of home 
non-invasive ventilation with oxygen therapy vs 
oxygen therapy alone on hospital readmission or 
death after an acute COPD exacerbation: a rand-
omized clinical trial. JAMA 2017. DOI: 10.1001/
jama.2017.4451

Fixed triple therapy for COPD
A study has been conducted to assess 
the efficacy of triple therapy with two 
long-acting bronchodilators and an 
inhaled corticosteroid in patients with 
COPD. The double-blind, randomised 
trial compared 52 weeks of single 
inhaler treatment with tiotropium, fixed 
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triple therapy (extrafine beclometasone 
dipropionate (BDP), formoterol 
fumarate (FF), and glycopyrronium 
bromide), and open triple therapy 
(BDP/FF plus tiotropium). 

Eligible COPD patients were 
randomised and assessed for the 
primary endpoint of moderate-to-severe 
COPD exacerbation rate by week 52. 
Exacerbation rates in the tiotropium 
(n=1075), fixed triple (n=1078), and 
open triple (n=538), settings were 
0.57, 0.46, and 0.45, respectively. 
The fixed triple regime was superior to 
tiotropium for exacerbation rates and 
fixed triple was superior to tiotropium 
for improving forced expiratory volume 
in one second (FEV1) and non-inferior 
to open triple. In this study, single 
inhaler treatment with fixed triple 
therapy of extrafine beclometasone 
dipropionate, formoterol fumarate, and 
glycopyrronium bromide, provided 
clinical benefit compared to tiotropium 
for patients with symptomatic COPD. 
Vestbo J, Papi A, Corradi M, et al. Single inhaler 
extrafine triple therapy versus long-acting mus-
carinic antagonist therapy for chronic obstructive 
pulmonary disease (TRINITY): a double-blind, paral-
lel group, randomised controlled trial. The Lancet 
2017; 389: 1919–1929.

Glucocorticoid-sparing
therapy in severe asthma

Oral glucocorticoid treatment is nec-
essary for many severe asthmatics to 
manage their disease. Benralizumab is 
a monoclonal antibody that targets the 
interleukin-5 receptor and is known 
to reduce asthma exacerbations. One 
study has investigated if the simulta-
neous use of benralizumab can help 
reduce the dose of glucocorticoid 
needed for maintenance therapy in se-
vere asthma. This 28-week randomised 
trial gave patients either placebo or 
benralizumab every four weeks or 
eight weeks, and assessed glucocor-
ticoid dose change from baseline. A 
total of 220 participants were involved 
in the study. Both benralizumab dos-
ing regimens significantly reduced oral 
glucocorticoid doses by an average of 
75% compared to 25% with placebo. 
The four-weekly benralizumab regi-
men also reduced annual exacerbation 
rate by 55% compared to placebo, 
and the eight-weekly rate was 70% 
lower than with placebo. By week 28 
there was no significant change seen 
in forced expiratory volume in one 
second (FEV1) compared with pla-
cebo for either benralizumab regime. 
Benralizumab provides the option for 

a glucocorticoid-sparing therapy in 
severe asthmatics. 
Nair P, Wenzel S, Rabe KF, et al. Oral glucocorticoid–
sparing effect of benralizumab in severe asthma. 
NEJM 2017. DOI: 10.1056/NEJMoa1703501

Childhood lead exposure
and cognitive outcomes

Lead is a known developmental neuro-
toxin, but currently the long-term effects 
of childhood exposure on cognitive and 
socioeconomic outcomes are uncertain. 
To ascertain these outcomes, a prospec-
tive cohort study has been conducted in 
New Zealand where childhood lead ex-
posure was not related to socioeconomic 
status of the time. Participants IQ’s were 
assessed at 38-years-old following lead 
blood level testing at 11 years of age. 
High blood levels were found in children 
from all socioeconomic backgrounds. At 
38 years of age, greater childhood lead 
levels were associated with a greater 
decline in IQ from childhood to adult-
hood. Cognitive function and socio-
economic mobility were also assessed 
in this study using the Wechsler Adult 
Intelligence Scale-IV and New Zealand 
Socioeconomic Index-2006, respectively. 
Socioeconomic status was associated 
with a downward social mobility from 
childhood to adult, mediated by cogni-
tive decline from childhood. This study 
highlights that exposure to lead in child-
hood may have long-term cognitive and 
socioeconomic consequences.   
Reuben A, Caspi A, Belsky DW, et al. Association of 
childhood blood lead levels with cognitive function 
and socioeconomic status at age 38 years and with 
IQ change and socioeconomic mobility between 
childhood and adulthood. JAMA 2017; 317 (12): 
1244–1251.

Childhood adversity 
and risk of suicide

Whilst overall suicide rates begin to fall, 
the rate of suicide among adolescents 
is increasing and accounting for one of 
the leading causes of death for 15–29 
year olds. To help understand this, a 
cohort study has looked at the relation-
ship between childhood adversity and 
suicide risk in adolescence. Swedish 
medical and population registers pro-
vided information from over half a mil-
lion individuals born between 1987–91 
and pooled information on adversity 
during ages 0–14. Rate ratios for suicide 
risk at adolescence ranged from 1.4 for 
parental separation, 1.6 for residential 
instability and public welfare assis-
tance, 1.9 for parental substance misuse 

and death in family, 2.0 for parental 
psychiatric disorder, 2.3 for parental 
criminality, and 2.9 for suicide in the 
family. There was also an accumulated 
adversity relationship and those exposed 
to one adversity with a risk of 1.1 versus 
two and three adversities, which car-
ried risks of 1.9 and 2.6, respectively. 
The identification of these adversities 
in childhood may better help identify 
those at risk of suicide so that effective 
interventions can be put in place. 
Björkenstam Charlotte, Kosidou Kyriaki, Björken-
stam Emma. Childhood adversity and risk of suicide: 
cohort study of 548 721 adolescents and young 
adults in Sweden. BMJ 2017; 357: j1334.

Maternal antidepressant use
and offspring outcomes

Adverse outcomes have been associated 
with prenatal antidepressant exposure. 
One study has investigated if first-trimes-
ter maternal antidepressant use is as-
sociated with poor offspring outcomes, 
including birth and neurodevelopmental 
problems. This retrospective cohort 
study included over 1.5 million Swedish 
offspring and analysed maternal self-
reported first-trimester antidepressant 
use and offspring health data for up to 
17 years. When adjusted for confound-
ing factors, maternal first-trimester 
antidepressant use was not associated 
with increased risk in small for gesta-
tional age, autism spectrum disorder or 
attention deficit disorder in offspring. 
However, first-trimester antidepressant 
exposure was associated with increased 
preterm birth with an odds ratio of 
1.34 in a sibling comparison analysis. 
Following adjustment for confounding 
factors, first-trimester antidepressant ex-
posure was associated with an increased 
risk of preterm birth compared to those 
with no exposure. 
Sujan AC, Rickert ME, Öberg AS, et al. Associations 
of maternal antidepressant use during the first 
trimester of pregnancy with preterm birth, small 
for gestational age, autism spectrum disorder, and 
attention-deficit/hyperactivity disorder in offspring. 
JAMA 2017; 317 (15): 1553–1562. DOI: 10.1001/
jama.2017.3413

Patent ductus arteriosus ligation 
in preterm infants

Previous observational studies have 
associated surgical ligation of patent 
ductus arteriosus (PDA) in preterm 
infants with adverse neonatal outcomes 
and neurodevelopmental impairment. 
However, one group of researchers has 
argued that these previous studies did 
not account for confounding biases, 
including pre-ligation morbidity. A 
retrospective cohort study has now been 
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conducted to account for these poten-
tial biases to generate more accurate 
information on adverse outcomes. Over 
750 extremely preterm infants (28 weeks 
gestation and under) with PDA were 
included in this study that compared 
surgical ligation with medical manage-
ment of PDA and looked at death and 
neurodevelopmental impairment at 
18–24 months of corrected age. After 
adjusting for pre-ligation morbidities, the 
researchers found no difference in the 
risk of death or neurodevelopmental im-
pairment. In fact, ligation was associated 
with lower odds of mortality than medi-
cal management. Patent ductus arterio-
sus in extremely premature infants was 
not associated with higher risk of death 
or neurodevelopmental impairment than 
medical management, contrary to previ-
ous studies. 
Weisz DE, Mirea L, Rosenberg E, et al. Association of 
patent ductus arteriosus ligation with death or neu-
rodevelopmental impairment among extremely pre-
term infants. JAMA Pediatr 2017; 171 (5): 443–449. 
DOI: 10.1001/jamapediatrics.2016.5143

Gluten intake and 
cardiovascular health

Sufferers of coeliac disease are advised 
to avoid gluten in their diets as it can 
trigger inflammation and gastrointestinal 
damage. There are groups of non-coeliac 
sufferers who also follow this practice 
due to un-validated beliefs of possible 
health benefits. A prospective cohort 
study has used food information ques-
tionnaires to follow-up over 100 000 
participant’s gluten intake over 26 years 
and analyse for any association with 
coronary heart disease. Questionnaires 
were updated every four years until 2010. 
Participants in the highest fifth of gluten 
intake had a lower incidence of coronary 
heart disease compared to participants in 
the lowest fifth of gluten intake (277 ver-
sus 352 events per 100 000 person years, 
respectively), but, with risk adjustments, 
no significant associations were found 
between gluten intake and risk of coro-
nary heart disease. However, researchers 
added that a reduction in gluten intake 
may coincide with a reduced intake of 
whole grains, which itself may compro-
mise cardiovascular health. Therefore, 
the recommendation of gluten-free diets 
for those without coeliac disease should 
not be promoted. 
Lebwohl B, Cao Y, Zong G,  et al. Long term gluten 
consumption in adults without celiac disease and risk 
of coronary heart disease: prospective cohort study. 
BMJ 2017; 357: j1892.

Active commuting 
and health outcomes

Over the past decade, commutes to 
work have become increasingly inactive, 
contributing to the worldwide decline in 
physical activity, which has major health 
implications. To help combat this and 
increase daily physical activity, active 
commuting has been recommended. 

A prospective cohort study has 
assessed the health benefits of active 
commuting, including the use of cycling 
and walking. Commutes considered ac-
tive (cycling and walking) were assessed 
for association between incidence of 
cardiovascular disease (CVD), cancer, 
and all-cause mortality. Over 260 000 
participants in the UK were analysed 
for their commute activity to work on 
a typical day and the above-mentioned 
health outcomes. Those who com-
muted by cycling were found to have a 
significantly lower risk of CVD, cancer, 
and all-cause mortality. Walking to 
work was associated with a significantly 
lower risk of CVD. Active commuting 
to work was associated to better health 
outcomes compared to non-active com-
muters and should be encouraged to 
help reduce the burden inactivity places 
on chronic conditions. 
Celis-Morales C, Lyall DM, Welsh P, et al. Associa-
tion between active commuting and incident cardio-
vascular disease, cancer, and mortality: prospective 
cohort study. BMJ 2017; 357: j1456.

Body weight fluctuations 
and cardiovascular outcomes

In those without cardiovascular disease, 
fluctuating body weight is a known 
risk factor for death and poor coronary 
outcomes. One study has set out to 
investigate if this relationship also exists 
in those with existing coronary artery 
disease. Over 9500 participants were 
included in the study which measured 
weight at baseline and again at follow-
up visits. The primary outcome assessed 
was any coronary event, including 
death from coronary heart disease and 
angina, among others. Secondary out-
comes were any cardiovascular event. 
The study found that an increase of one 
standard deviation (SD) in body weight 
was associated with a significantly 
increased risk in any coronary event, 
any cardiovascular event (secondary 
outcome), and death. Patients with the 
highest variation in body weight had 
a 64% higher risk of coronary event, 
124% higher risk of death, 117% higher 
risk of myocardial infarction, and a 
136% higher risk of stroke than those in 

Cardiovascular

the lowest variation group.
For participants with existing coro-

nary artery disease, increased fluctua-
tion in body weight increases risk of 
mortality and cardiovascular morbidity. 
Bangalore S, Fayyad R, Laskey R, et al. Body-weight 
fluctuations and outcomes in coronary disease.  
NEJM 2017: 376: 1332–1340.

HIV infection and heart failure
In the antiretroviral era of HIV, the 
improved survival of patients has come 
with the added complication of in-
creased rates of heart failure (HF). One 
study has set out to clarify if HIV infec-
tion increases risk of HF, including HF 
with reduced ejection fraction (HFrEF), 
HF with preserved EF (HFpEF), or both. 
This cohort study comprised of nearly 
100 000 veterans, including HIV posi-
tive veterans, matched with uninfected 
veterans by age, sex, and ethnicity. Indi-
viduals with HIV infection were subject 
to a 61% increased risk of HFrEF, 21% 
increased risk of HFpEF, and a 37% in-
creased risk of borderline HFpEF. These 
results remained significant even after 
adjusting for confounding factors. Risk 
of HFrEF was pronounced in veterans 
who were younger than 40 at baseline. 
Increased risk of HFrEF was seen in 
people with higher viral counts (500 
plus copies /mL versus less than 500 
copies /mL). HIV infected individuals 
have an increased risk of heart failure, 
both with preserved and reduced ejec-
tion fractions, compared to uninfected 
individuals. This is important to consider 
so that focus can be put on prevention 
strategies for HIV infected individuals. 
Freiberg MS, Chang CH, Skanderson M, et al. Asso-
ciation between HIV infection and the risk of heart 
failure with reduced ejection fraction and preserved 
ejection fraction in the antiretroviral therapy era: 
Results from the veterans aging cohort study. JAMA 
Cardiol 2017; 2 (5): 536–546. DOI: 10.1001/jamac-
ardio.2017.0264
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Were you paying attention? Test your retentive capacities on issues raised in this edition of Africa Health. You can 
quietly test yourself, or – and we're particularly keen on this – you could make it a part of the foundation of a Journal 
Club in your department or health institution. Life-long learning is a collaborative exercise and the whole health team 
can be positively stimulated by being involved in such discussion.

Q1. eHealth case study
i) i) What type of meningitis is responsible for the vast 

majority of laboratory confirmed cases in the current 
outbreak in Nigeria?

Q2. Clinical Review: Pharmacy
i) Is handwashing in hot water more effective than cold? 

ii) If a patient says he needs an antibiotic, the prescriber 
should supply it? 

iii) Which is a safer antibiotic in pregnancy; 
erythromycin or clarithromycin? 

iv) After trauma from a bomb explosion, which should 
be given: PEP HIV prophylaxis, or Tetanus vaccine?

Q3. Clinical Review: Public Health
i) How many people across Africa have access to cell 

phone service (with or without internet)?
a) 78%
b) 93%
c) 99%

ii) Health workers (HWs) in Ethiopia were given 
android phones preloaded with reminders and 
educational messages on antenatal care, delivery 
and postnatal care (PNC) that could be sent to 
their clients. But what did the follow-up surveys of 
pregnant women show?

Q4. Medicine: Breathlessness and cough in the 
  acute setting
i) Breathlessness can be a recognised symptom of 

cardio-respiratory disease, but can also be present in 
what other conditions?

Q5. Medicine: The shocked patient
i) It is essential to identify the underlying cause of 

shock and there are specific treatments for different 
causes of shock. What are the four medical causes

 of shock?

Q6. Medicine Digest
i)  What does the standard care for women with early-

stage endometrial cancer include?

Q1.
i) Neisseria Meningitidis serogroup C (also referred to 

as NmC) is responsible for the majority of laboratory 
confirmed cases in the current outbreak in Nigeria.

Q2. 
i) No, cold water is just as effective.

ii) No, it requires a clinical decision knowing the 
likelihood of the infection being viral or bacterial, 
and the patient should have the reason for not 
prescribing explained.

iii) Erythromycin is safer; there is an increased risk of 
miscarriage with clarithromycin.

iv) Tetanus vaccine, victims should be monitored for 
hepatitis and HIV, but the risks are low.

Q3.
ii) b) 93% of people have access to cell phone 

service (with or without internet) according to 
AfroBatometer, but less than two-thirds have acccess 
to clean water and electricity.

ii) The follow-up surveys of women showed significantly 
greater delivery at health facilities and attendance 
at PNC among those receiving the reminders and 
educational messages during pregnancy.

Q4.
i) Breathlessness can also be present in other systemic 

conditions, such as anaemia or endocrine disorders.

Q5.
i)  The medical causes of shock are Hypovolaemic 

shock, which can be divided into haemorrhagic or 
non-haemorrhagic; Cardiogenic shock can be to 
the result of any cause of ‘pump failure’; Obstruc-
tive shock caused by pulmonary embolus should be 
treated with thrombolytic therapy; and Distributive 
shock is most commonly encountered as sepsis.

Q6.
i) Standard care for women with early-stage endome-

trial cancer includes the surgical removal of the ova-
ries, ovarian tubes, uterus and lymph nodes.

Answers

CPD Challenge
Questions
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Feature FeatureClinical Quiz

Topical treatments (answers on page 34)

Alia, a 21-year-old nurse, has come to you asking for advice on contraception. She is married but 
doesn’t want to start a family yet, and even has doubts about whether she should risk pregnancy 
at all, as she has epilepsy. You need to talk to her about the problems of contraception while she is 
taking anti-epilepsy drugs, and perhaps too about the need to treat the epilepsy if she does decide 
to conceive. Her epilepsy is very well controlled: it was diagnosed five years ago, and she has not 
had a fit since she started lamotrigine soon after that time. What does she need to know about the 
various treatments for epilepsy?

Q1 Which of the following anti-epileptic drugs reduce the efficacy of oral contraceptives?
 (a) Carbamazepine
 (b) Phenytoin
 (c) Clobazam
 (d) Lamotrigine
 (e) Sodium valproate
 (f) Topiramate

Q2 Anti-epilepsy agents are divided into enzyme inducers and non-enzyme inducers.  
 Does this classification make any difference to the choice of drug treatment for   
 women with epilepsy asking for oral contraception?
 (a) No. All that matters is that the best drug for epilepsy control in each woman’s  
  case is chosen.
 (b) Yes. Enzyme inducers are the choice.
 (c) Yes. Non-enzyme inducers should be chosen. 
 (d) Oral contraception may well be a problem regardless of the type of drug 
  treatment: other methods such as Depot injections or intrauterine devices may  
  well be preferable.
 (e) Women wishing to use any hormonal contraception methods should be advised  
  to use a barrier method, such as condoms or a vaginal diaphragm, as well.

Q3 If she wishes to become pregnant and needs to continue on her medication, which  
 of the following drugs has been reported from pregnancies as being linked to the  
 highest rate of fetal abnormalities?
 (a) Phenobarbital
 (b) Phenytoin
 (c) Sodium valproate
 (d) Lamotrigine
 (e) Oxcarbazepine
 (f) Levetiracetam 

Q4 Your patient has not had a seizure for four years, and now wishes to conceive. Which  
 of the following courses can you suggest for her?
 (a) Offer the option of withdrawing all anti-epilepsy drugs, but supervised by 
  a neurologist.
 (b) Talk over with her the risks of the various drug effects on the foetus, and suggest  
  that she might change to one of the two drugs with the lowest risk before   
  becoming pregnant.
 (c) Refer her to a neurologist on how to change her drugs safely.
 (d) Choose valproate or topiramate as the safer drugs. 
 (e) Choose lamotrigine or levetiracetam as the safer drugs.
 (f) Keep her on lamotrigine as you don’t want to change a successful therapy, and it  
  is relatively free from effects on the foetus.
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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

Anemia due to malnutrition or malaria presents a major 
public health burden in many countries. Pregnant women 
and preschool children are especially at risk, and untreated  
it may have devastating effects on the prosperity of an  
entire society. 

Using the HemoCue Systems can make it easy to detect 
those at risk and to take action. By providing access to 
accurate screening tools whether in hospital or in the field, 
you can protect the children who will be shaping our future. 
One drop of blood in combination with HemoCue point-of-
care testing systems can make a difference. HemoCue is a 
global leader in the field of near patient testing. 

Our solutions are being used in high end hospitals as well  
as in the most rural undeveloped villages – without 
compromising accuracy. They are being used in emergency 
situations, in stan dard routine care as well as in mobile 
screening programs and mobile hospitals – in any climate. 

HemoCue subsidiaries, affiliates, franchises, and third-party  
distributors deliver our products to more than 130 countries 
worldwide. The HemoCue Headquarter in Sweden has  
dedicated staff for International aid/NGO/health 
organizations.

Welcome to join the HemoCue family of customers!

Sincerely, 
HemoCue Health Ambassadors
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